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STRAINING AT THE LEASH. 
r OW long will broadcasting suffer the restraint of the 

.R. 1l leash which' artificially prescribes the limit of 
activity of the service ? It is interesting to conjecture 
how long it will take before the public realises that broad- 
casting could exercise a much 
greater influence than at present 
if only the artificial regulations 
limiting its sphere of operations 
were abolished. 

It should be recalled that there 
was a time when it looked as if 
the development of railways in 
this country might be retarded be- 
cause of the influence which was 
exercised at Court by those 
interested in \yell- established but 
more cumbersome and tardy 
methods of transport. 

Just the same kind of situation 
exists to-day-in regard to broad- 
casting. Development of the Ser- 
vice in certain important direc- 
tions is definitely suppressed by 
regulations which have been 
drawn up in deference to the dic- 
tates Of the very powerful organi- 
sations which represent the Press 
of this country. We have, of 
course, every sympathy with the 
Press or any other group of 
interests- which may be adversely 
affected by the extension of a new art such as broad- 
casting, but is it of any use to endeavour to ward off 
merely temporarily the effect of progress which, in the 
very nature of things, must eventually assert itself ? The 
art of printing was not allowed to stagnate because its 
introduction adversely affected the professional scribe, nor 
can the distribution of news by the instantaneous means 
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which broadcasting provides be allowed to give plaid fl,r 
long to the less speedy methods of print. 

It would be quite absurd to suggest that broadcasting 
will ever be able to take the place of the newspaper ior^ 
many and obvious reasons, but we believe that the tirale 
must come when the public will demand that broadcasting 

shall be more topical than it :is 
possible for it to be under the 
present regulations. We look few- 

PAGE ward to the time when at every 
... 641 event of popular interest the 

642 broadcast reporter will be present 
646 t to give, by means of a portable 

wireless transmitter, the story of 
the event, which Ivil1 be retrans- 
mitted by the broadcasting station. 
In only á few instances would 
this detract seriously from the 
value of the daily paper, but it 
would mean for broadcasting an 
added interest for the public 
which might well exceed anything 
that it has been possible to do 
hitherto. 

Already there are signs that 
the broadcast authorities are 
straining at the leash, and . it is 
only a platter of time before the 

679 leash will no longer bear the strain 
682 set upon it. If the Press accepted 
683 now the inevitable, instead of 

vainly- endeavouring to stave it 
off, not only would the air be 

cleared of a constant feeling of unpleasant friction, but 
the Press would have the opportunity of competing with 
a new service by gradual preparation, whereas the only 
other alternative is to be confronted. suddenly with an 
opposition service when public opinion is so strong as to 
override the artificial regulations which are at present in 
force. 

CONTENTS. 

EDITORIAL VIEWS ... 
TELEVISION APPARATUS 

By A. Dinsdale. 
READERS' NOVELTIES .. ... 
AMATEUR RECORDING APPARATUS 647 

By J. Anderson. 
DISTORTION IN TELEPHONES ... 650 

By W. H. F. Griffiths. 
REACTION CONTROL ... ... 653 

By Harold H. Warwick. 
SIMPLE L.F. AMPLIFIER DESIGNS 657 
CURRENT TOPICS ... 661 
BROADCAST BREVITIES 663 
RECEIVING AERIALS ... ... 665 

By F. M. Colebrook. 
WIRELESS ON THE POLAR AIRSHIP . 669 
NEW APPARATUS ... ... ... 672 
PRACTICAL HINTS AND TIPS ... ... 673 
WIRELESS CIRCUITS IN THEORY AND 

PRACTICE ... ... 675 
By S. O. Pearson. 

LETTERS TO THE EDITOR 
RECENT INVENTIONS ... 
READERS' PROBLEMS ... 

8 A 9 

www.americanradiohistory.com

www.americanradiohistory.com


612 WitmIleok 
plica 

MAY 5th, 1926. 

LEVISION ApPAPATUS 
DescriPlion ihe Jenkins Sysiem 

By A. DINSDALE. 

h h ORTS to transmit pictures electrician;. were first 
made some fifty years ago, practically at the same 
time that attempts were being made to transmit 

sound electrically. Since that time many workers have 
devoted their time and energies to this end, with vary - 
ing degrees of success, till at the present time it is 

possible to send photographs of excellent quality from 
one place to another, either over a wire circuit or by 
radio. Going even further, it is possible to transmit by 

the same means cinematograph pictures, and also actually 
to see by radio distant scenes and moving objects. 

One of the most distinguished workers in this field at 
the present time is the American inventor, Mr. C. Francis 
Jenkins, of Washington, D.C. 

Pioneer Work. 

Born in the country, north of Dayton, Ohio, in 1868, 
Mr. Jenkins spent his boyhood on a farm. After leaving 
school he " explored " the wheatfields and timber lands 
of the north -west. and later the cattle ranges and mining 
camps of the south- western portion of the United States. 
In 1890 he came to Washington, where he engaged in 
secretarial work for five years, at the end of which period 
he resigned his position and definitely commenced his 
career as an inventor. His earliest work was associated 
with the development of the cinematograph, and it was 
he who built the prototype of the motion picture projector 
which is used to -day in every picture house the world 
over. 

Having commenced his career in such a fashion, what 
more natural than that the problem of transmitting pic- 
tures to distant points by electricity should have made 
an early appeal ? As early as 1894, in fact, he pub- 
lished in the Electrical Engineer an article on the sub- 
ject, with an illustration of proposed apparatus. 

]\Ir. Jenkins now admits that this first sozestion of his 

Fig 1. -Disc type prismatic ring. 
A It1 

A photograph 
(50 lines per 
inch) sent and 
received by 
wireless a it 
the Jenkins 

apparatus. 

was hopelessly impractical, and it was not until 1913 that 
he published a second proposed scheme for " Motion Pic- 
tures by Wireless " in the magazine Motion Picture 
Al -dins. From that time Mr. Jenkins has been steadily 
working on the problem of television, and has overcome 
many difficulties which at first sight appeared almost 
insuperable. 

Use of a Flat Screen. 

In the transmission of pictures, either by wire or by 

radio, only two methods have so far been employed, 
namely, one using a cylinder mechanism, and the other 
a flat surface. The majority of workers have chosen the 
former method, and many have achieved excellent results 
thereby, but it does not lend itself to fast work such as 
is essential for actually seeing by radio, or for the trans- 
mission of motion pictures. 

Such work demands that the received image be pro- 
jected upon a screen, and the impression of motion must 
be derived in the same manner as it is in a picture theatre 
--by throwing a rapid succession of individual pictures 
on the screen and relying upon the persistence of the 

ision of the spectator to blend the whole into a smoothly 
flanging scene. 

With this aim in view Mr. Jenkins rejected the cylin- 
drical method in favour of the flat surface, for this repre- 
sents the only possible method of attaining the desired 
objective. All methods developed to date make use of 
a tiny spot of light which is made to traverse the picture 
to be transmitted in a series of lines. Light and dark 
parts of the picture alter the intensity of the light beam, 
which is then focussed on to some form of light cell. 
This transforms the light variations into electrical 
current variations which can be transmitted to some 
distant point. 

Having decided upon the method which must be used, 
Mr. Jenkins cast about for suitable apparatus with which 
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Television Apparatus. - 
to put his theories into practice. As mentioned above, 
in both possible systems it is necessary to cause a beam 
of light to cover the picture in a series of lines. With 
the cylinder method this is easily arranged by placing 
the light source within a cylinder of glass, on the outside 
of which the picture is wrapped, and rotating it, at the 
same time giving to it a gradual longitudinal motion. 

With the flat surface method some other means of 
moving the beam of light had to be found, and one way 
of moving or bending a beam of light is by means of a 
prism. No suitable prism or combination of prisms 
existed, however, so the inventor set to work and 
developed what is now known as the Jenkins Prismatic 
Ring, an entirely new contribution to optical science. In 
use it is comparable to a solid glass prism which changes 
the angle between its sides, so that a beam of light 
passing through it is hinged or bent on one side of the 
prism whilst preserving the fixed axis of the beam on the 
other side. 

For the particular purpose in hand this prismatic ring 
is ground into the face of a disc of suitably sized selected 
mirror glass, which gives the ring its own support on the 
rotating shaft upon which it is mounted. From one end 
to a point half -way round the periphery of the disc the 
prism has its base inward, and from there round to the 
starting point it has its base outward, the warp from one 
end to the other being gradual. These rings, as made 
in the original grinding machine, may have one, two, or 
four prismatic sections to the ring, may be right- or left - 
handed, and are made in loin. or yin. sizes, also in disc 
ring form, or in band ring form. 

Function of the Prismatic Rings. 
Both forms of ring are illustrated in Figs. r and 2. 

By rotating such a ring between a source of light and a 
screen, the beam of light is bent, or oscillated to and 
fro, and thus made to cover the screen from end to end, 
whilst another similarly revolving ring causes the light 
beam to change its course so that each time it ttaverses 
the screen it does so along a different track. This action 
is illustrated in Fig. 3, in section in (a), and in elevation 
in (b). 

If, now, a photographic plate is substituted for the 
screen, and the intensity of the light source is varied, or 

modulated, in accordance 
with the variations of an 
electric current arriving 
from a distant transmitter 
which is sending a picture 
of a large capital " A," 
for example, an image like 
that shown in Fig. 3 (c) 
will appear upon the 
plate when it is de- 
veloped. 

Thus the result of the action of the prismatic rings is 
similar to that which would be obtained if- the light beam, 
containing within its variations the light equivalent of the 
picture image, remained stationary, whilst the plate was 
being moved backwards and forwards across it, and 
moved up slightly after each line had been traced on it 
by the beam. 

Fig. 2. -Band type prismatic 
ring. 
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The foregoing is an outline of the principles made use 
of in the Jenkins system as applied to reception. 

To understand the action of the transmitter, let us 
suppose, for example, that the light source shown in 
Fig. 3 (a) is the projection lens of a magic lantern con- 
taining an ordinary lantern slide. The beam of light 
issuing from the lens contains within it the complete 
image of the picture on the slide, and if projected on 
a screen would be macle up essentially of light and dark 

SCREEN 

LIGHT 
BEAM 

g =fTWO ROTATING 
PRISMATIC 
RINGS 

(a) 

LENS 

LIGHT 
SOURCE 

(e) 

Fig. 3.- Section (a) and elevation (b) of prismatic ring mechan- 
ism showing principle of operation. The screen is completely 
covered by the oscillating point of light and an image can there- 

fore be reproduced as at (c). 

areas. Instead of being projected on a screen, however, 
the lantern beam is focussed on a light sensitive cell, 
which is a device for transforming light variations into 
electric current variations. 

When the overlapping prismatic rings are now rotated, 
the picture is swept vertically across the cell by one ring, 
and at the same time moved laterally by the other ring. 
It is as if the picture were cut up into thin slices con- 
taining light and dark sections, just as a bacon slicer 
reduces a side of bacon to thin slices, or sections, con- 
taining fat and lean. 

Layout of the Transmitter. 
Fig. 4 illustrates a form of Jenkins transmitter which 

conforms in substance to the above description. At the 
extreme left is a magic lantern which projects the image 
through four overlapping prismatic discs, four being used 
in this case instead of two for the purpose of obtaining 
optical correction. In the long oblong box to the right 
and in the background is the light- sensitive cell. It is 
carefully shielded from daylight by the housing, so that 
only light from the projector, entering by a small opening 
in the end of the box, can affect it and cause it to operate. 

The purpose of the motor -driven perforated disc, situ- 
ated between the projector and the cell, is to act as an 
interrupter, so that the electrical output of the light 
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Television Apparatus. - 
sensitive cell shall take the 
form of an interrupted direct 
current which can he ampli- 
fied by means of an ordinary 
L.F. valve amplifier. After 
amplification the current im- 
pulses can be put on to a wire 
circuit, or caused to modu- 
late a radio carrier wave. 
just as speech currents modu- 
late the carrier wave of a 

broadcasting station. If this 
modulated carrier were 
listened to, however, it 
would sound like an irregu- 

' larly interrupted . I.C.W. 
note. 

The most satisfactory type 
of light sensitive cell avail- 
able until recently was the 
selenium call, hut, as is well 
known, such a cell is sluggish in action, and this fact 
prevented the reduction of the period of time necessary 
for the transmission of a photograph. More recently, 
however, it was discovered that some of the alkali metals. 
such as potassium, sodium, caesium, rubidium, etc.. 
have, under certain conditions, the property of directly 
converting light into electric current. 

vv p@Ii@og 
Womild. 

Ji.-11' ;th, r926. 

Fig. 4.-Transmitting apparatus used in the Jenkins system 

The Photoelectric Cell. 

Suitable cells made from these metals vary their elec- 
trical output in very accurate proportion to the amount of 
light to which they are exposed and their response is so 
extremely rapid as to be almost instantaneous. An ex- 
ample of such a cell was .described in detail by the 
present writer in The Wireless World, January 6th, i)26. 
By making use of these cells the transmission process can 
be speeded up to such an extent that an entire picture 
can be flashed through almost instantaneously, instead of 
taking twenty or thirty minutes as used to be the case ' 

when selenium cells were employed. 
An illustration of one type of Jenkins receiver is given 

Fig. 5. -i ne receiver showing the prismatic rings and the plate 
upon which photographs are received. 

A I 2 

in Fig. 5. Its action is identical with that described 
with the aid of Fig. ,,. In the photograph the light 
source and the lens with diagonal reflecting mirror are 
mounted on the outside of the box at the front. 'l'he 
four overlapping prismatic rings, similar to those used 
in the transmitter, and the photographic plate upon which 
the picture is received, will he readily identified inside 
the box. The whole of this apparatus, except the lamp, 
is contained in a light -tight box. 

The prismatic discs are rotated by an electric motor at 
exactly the same speed as the transmi liscs. The 
method of synchronisation will be discaPlinater. The 
lamp used is of a special type, developed for Mr. Jenkins 
by the General Electric Company. The filament is a 
single-tuaGoil, enclosed in an atmosphere of hydrogen, 
and offseM bring it as close as possible to the glass wall 
of the bulb. By offsetting it in this fashion a sharper 
image is obtained. 

In operation the filament is brought up to a predeter- 
mined temperature by means of a battery current, and 
the L.F. output of the radio receiver is then passed 
through it, thus varying the degree of filament brilliancy 
in accordance with the incoming impulses which represent 
the picture values. A beam from this varying light 
source is focussed on to the photographic plate. first pass- 
ing through the rotating prismatic discs, as shown in 
Fig. ;. 

Tone Gradation. 

Mr. Jenkins claims that, by adjusting the speed of the 
disc driving motor to the temperature change of the fila- 
ment, soft gradations of light and shade are obtained 
which probably can never be equalled by any other device, 
thus giving an image of true photographic value, entirely 
free from lines. 

Mention has been made of the necessity for syn- 
chronism between the transmitter and the receiver. In 
the Jenkins system this is attained by means of rather 
heavy vibrating control forks, one of which is used at 
each end of the circuit. The forks are so adjusted that 
they work together in exact synchronism, with provision 
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Television Apparatus. - 
for such slight and occasional automatic correction by 
radio as may be required to keep all receiving forks in 
step with the station which at the moment-is sending. By 
means of these forks the speed of the driving motors, 
both at the transmitting and receiving ends, is kept abso- 
lutely constant. One of these forks is shown in the right 
foreground of Fig. 4. 

Another method of synchronising is by means of a 
small synchronous radio motor, which is driven partly by 
power- received by radio from the photo -broadcasting 
station, and partly by a local current in the same. way 
that a loud- speaker is operated. These small motors, 
rotating in synchronism with the motor at the transmitting 
station, control the driving motors at the receiving 
stations, thus keeping them all in step. 

Checking Synchronism. 
It would never do, of course, to have to wait till the 

picture was developed to find out if the receiving motor 
was getting out of control, so a special neon lamp is 
arranged to shine on a revolving marker on the motor - 
shaft of the receiving instrument. This lamp is flashed 
by the incoming radio signals, which latter bear a definite 
relation to the rotation of the transmitter motor. 

The same wavelength carries both the picture fre- 
quency, from which the received photograph is built up, 

Fig 6.- Modified form of prismatic ring designed for the high speeds required in television. 

and the synchronism frequency which controls the motors, 
and also it lights the neon lamp. A still further advance 
has been made by adding voice frequencies to the same 
carrier wave. This is done by modulating the carrier, 
as in an ordinary broadcasting station, and superimposing 
the picture at a frequency far above audible range. Thus 
a single carrier wave can be used to broadcast not only 
the voice of a singer, but also his appearance and ges- 
thres. At the receiving end the same radio receiver may 
he used to feed both a loud- speaker and a television ap- 
paratus, there being no mutual interference between them. 
This feat has actually been accomplished in the Jenkins 
laboratories in Washington. 

Modifications Necessary for Television. 
The transmitter illustrated in Fig. 4 is arranged for 

the transmission of transparent pictures, such as lantern 
slides, but it can also be used to send opaque pictures, 
such as photographic prints. To accomplish this the 
light (either daylight or artificial light) reflected from the 
picture surface is focussed on to the light sensitive cell. 
With light cells available which will give an almost in- 
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stantaneous response, it is but a step from the trans- 
mission of a single still picture to the sending of several 
pictures in rapid succession, so as to reproduce living 
scenes at the receiving station. 

Thus motion pictures may be broadcast, or an actual 
scene containing moving people. For this purpose the 
transmitting apparatus shown in Fig. 4 is modified some- 
what. To broadcast motion pictures, the magic lantern 
is replaced by a motion picture projector, and to transmit 
natural scenes the light reflected from the scene is col- 
lected in a lens, just as a camera lens collects light re- 
flected from the scene before it. The light issuing from 
this lens, or, in the case of motion pictures, the light 
issuing from the lens of 
the projector, is focussed 
through the rotating pris- 
matic rings on to the light 
sensitive cell in the 
manner already described. 

The receiving apparatus 
for such work is neces- 
sarily somewhat . different 
in design to that shown in 
Fig. 5, owing to the great increase of speed necessary; 
but the underlying principle remains the same. Instead 
of focussing the received image upon a 1 

hotographic plate 
it must be directed on to a screen, similar to that used in 
picture theatres. Also the individual pictures making up 
the film, Dr a rapid series of instantaneous photographs 
of the natural scene, must be shown at regular intervals 
on the screen to give a motion picture effect, that is, a 
picture which animates smoothly and naturally. 

Mr. Jenkins has achieved this result by means of 
several different types of apparatus, two of which are 
illustrated diagrammatically in Figs. 6 and 7. 

In the Fig. 6 arrangement the prismatic rings are re- 
placed l>y a disc, A, around the periphery of which are 
mounted several lenses, B, C, D, etc. Behind each lens 
is mounted a small prism. The angle of these prisms is 
altered slightly and progressively all the way round, so 
that an effect similar to a prismatic disc is obtained. The 
rotation of the disc A sweeps the image of the light 
source E across the screen F in a horizontal direction, 
whilst line displacement in a vertical direction is effected 
by reason of the changing angle of successive prism 
elements. If the disc is rotated at a speed of sixteen 
revolutions per second a motion picture effect is obtained 
on the screen". 

Fig. 7.-An alternative ar- 
rangement to that shown in 

Fig. 6. 

Persistence of Vision. 
in referring to " motion- picture effect " it should be 

understood that, in a picture house, the film is run 
through the projector at the rate of sixteen separate and 
complete pictures per second, so that although, to the 
eyes of the observer, a smoothly flowing scene appears 
on the screen, this effect is due to an optical illusion 
known as " persistence of vision." In viewing motion 
pictures as received by wireless, persistence of vision 
plays an even bigger part, for the eyes are not only 
called upon to smooth out sixteen pictures per second to 
give a natural movement effect. They must also smooth 
out the extremely rapid movements of the light beam as 
it traces each one of the sixteen pictures. 
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A Section Devoted to 

CUTTING CARDBOARD TUBE. 

In Gutting cylindrical formers for 
tuning coils or H.F. transformer 
windings from cardboard or Paxolin 
tube, the device illustrated in the 
diagram will he found of great 
assistance. 

A block of wood about fin. in 
-thickness is screwed vertically to a 
,baseboard of suitable dimensions, and 
an old safety razor blade is clamped 
by means of two screws and a brass 

Cutting board for carboard tube. 

plate to the edge of the vertical block. 
The tube to be cut is then pressed 
against the vertical support and 
slowly rotated, care being taken to 
avoid lateral movement which would 
result in the formation of a spiral 
cut. 

Where more than one piece of tube 
of the given length is required it may 

`be found convenient to screw a short 
strip of wood parallel to the front 
edge of the baseboard to act as a 
stop. -A. J. B. 

G 0 0 0 

EXPERIMENTAL THREE -COIL 
HOLDER. 

To improve the selectivity of a 
valve receiver employing direct coup- 
ling to the aerial, the three -coil tuner 
unit shown in the diagram may be 
used with advantage. 

The three -coil holder is mounted on 
a small ebonite panel with pairs of 
terminals at each side for the aerial 

A I4 

New Ideas and Practical Devices. 

and earth and reaction connections 
respectively. - The plug and socket 
connections of the fixed centre coil 
holder are joined to the plug and 
socket of an additional fixed holder 
screwed to the lie erside of the panel: 

REACTION 

AIL PLUG ON 
RECEIVER 

Coil holder unit for converting to loose 
coupling. 

It is intended that this should be 
fitted into the existing A.T.I. plug 
on the receiving set, so that the centre 
coil is utilised in the secondary cir- 
cuit of the coupled tuner. If the 
reaction- leads are connected to a re- 
versible plug, much time will he saved 
in finding "the direction of current in 
the coil winding which gives positive 
reaction. -A. K. 

GRID LEAK MOUNTING. 

Several types of anti -vibration 
valve holder are constructed with a 
square moulded ebonite base, with 
terminals at each corner for the grid, 
plate, and filament-connections. The 
mounting of the grid leak in a re- 
ceiver employing valve holders of this 
type is quite an easy matter. It is 
only necessary to lit spring clips 
underneath the grid and positive fila- 
ment terminals, which will be found 
to have approximately the correct 

F 

Mounting grid leak directly between grid 
and filament. 

spacing for grid leaks of standard 
length. -J. B. 00ov 

MOUNTING GRID BATTERY. 

In fitting the grid battery to the 
baseboard of a receiver it is usual to 
make use of a clamp consisting of a 
strip of brass or other material. This 
method takes time, and, as the grid 
battery is usually fitted just before 
the completion of a receiver when one 
is anxious to obtain results, the delay 
is annoying. 

A simple method of overcoming this 
difficulty is to utilise the cardboard 

-lid of the battery (if of the q -volt 
type) as a hohler. The lid is (ixerl 
in position by pushing two or three 
ordinary drawing -pins through the 
ls'ttom into the wooden baseboard. 
The battery can then be inserte l in 
the upturned lid, when it will be 
s curely held in place. -j. B. 
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A Successful Installation, Home Constructed with Old Telegraph Components. 
By J. ANDERSON. 

N0 doubt there are still a great many amateurs who 
have not altogether deserted the field of Morse 
reception for telephony and to whom the following 

particulars of an amateur's recorder may be of interest. 
A great deal of the fascination of the construction and 
operation of this apparatus, at least to the writer, lies in 
the combination of the electrical with the mechanical. 

The apparatus about to be described has been in use 
with successful results in more or less the same form for 
about four years. The circuits used are of a straight- 
forward and simple type, and the instrument is self - 
contained, requiring only to he connected to the output 
terminals of an ordinary valve receiver. It is in two 
units, as shown in the photographs, namely, the relays 
and the syphon recorder. 

- Valve Relay. 
We will deal -firstly with the relay portion, and, to 

simplify matters, will take it in two stages, the first being 
the " valve relay." It is of the trigger type, wherein 
the valve is arranged so that it only requires the incoming 
signal to be impressed'on the 
grid to cause it to oscillate, 
and, of course, cause a large 
change in the current flowing 
in the anode circuit in which 
is placed a high- resistance re- 
lay and a centre zero milli - 
ammeter. Immediately the 
signal ceases, the valve stops 
oscillating, owing to the fact 
that the grid has a positive 
potential of 9 volts applied 
to it. The milliammeter was 
made out of an old pocket - 
type moving coil voltmeter, 
and was calibrated against a 
standard instrument. I t 

5 

r 
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need not be accurate, as it is merely an indi- 
cator. 

The relay inserted in the anode circuit is of the Post 
Office type rewound to 5,000 ohms, and as this type is 
in its most sensitive condition when the current changes 
in its windings vary from zero, it is an advantage to 
have the steady anode current balanced out. This is 
arranged for by incorporating an adaption of the Wheat- 
stone bridge. Referring to Fig. r, it will be seen that 
the anode of the valve is connected through to the 
high -resistance potentiometer by a non -inductive resist- 
ance. This resistance should he approximately of the 
same value as the internal resistance of the valve being 
used, say, io,000 or 12,000 ohms; 250 -volt S -watt bulbs 
are used as non -inductive resistances, and two joined in 
series will give a suitable value. The relay is connected 
through the milliammeter to the high -resistance potentio- 
meter P2, placed across the high-tension battery, which 
should be 5o or 6o volts. This potentiometer must be 
of a very high resistance, or it will be a serious drain 
on the high -tension battery. This special potentiometer 

could, no doubt, be done 
away with. An ordinary 
potentiometer put across a 
few cells and used in con- 
junction with a tapped 
high -tension battery would 
serve. The writer has not 
tried this, as he has lighting 
mains at 5o volts available, 
thus making the current 
consumption of the potentio- 
meter of no importance. 
The condenser C, is impor- 
tant and should have a 
fairly large value, say, 2 

microfarads. The instru- 
ment is coupled to the 

A 15 

SYPHON 
RECORDER 

p 
fd 

B2 

sVOLTS 

Fig. 1.- Circuit diagram of the v 

- 111.1+ _1I111F+ 
B3 B, 

aloe relay and syphon recorder. 

www.americanradiohistory.com

www.americanradiohistory.com


. 
.,_ , _ , , . 

. _ .. 

WilmIlmo MAY stlf, 1926. `opIl1 
Amateur Recording Apparatus. 
receiver by an ordinary intervalve transformer. The in- 
ductances Lt and L2 are mounted so that their coupling 
can be varied. They are honeycomb coils made on a 
home winder, both being two inches in diameter, I. 
having 210 turns of No. so 
S.C.C., and L2 ioo turns of No. 
28 S.C.C. Pancake or similar 
coils can be used, provided they 
can be closely coupled if neces- 
sary. The grid bias battery con- 
sists of two 41 -volt pocket lamp 
batteries connected in series and 
joined to the slider of the poten- 
tiometer P1 across the filament 
battery. An ordinary " R " 
valve is used and gives good 
results. 

To operate, place the potentio- 
meter P1 in the mid -position. 
Next, adjust the coupling of T. 

and L., and the filament 
brightness until the valve goes 
in and out of oscillation with- 
out overlap. Leave the valve 
just off the oscillation point 
and at the same time adjust 
the potentiometer P. until the 
milliammeter shows zero, thus 
indicating that there is no 
current flowing in the relay windings. The point where 
oscillation commences can be detected by the sudden 
change in the reading of the milliammeter. Adjust the 
bias' of, the relay until the tongue just rests against the 
spacing stop and no more, then switch on the receiver. 
If the signals are coming in on a noisy background, it 
will be necessary to put the valve still further off the 
oscillation point, which can be done with potentiometer 
Pt, which will now give complete control of oscillation. 

It will be found that there is a certain -fairly low note 
to. which the relay responds most readily, and the in- 
coming signals should be tuned to this when possible. 
Great use can be made of this characteristic when jam- 
ming is bad, and it will be found that the relay will 

Front view of the relay panel (right) and syphon 
recorder (left). 

continue to operate correctly when signals, heard in the 
phones, seem to be hopelessly jammed. To receive high- 
speed transmission, liest results are got by tuning the 
signals to a fairly high note. The success or other vise 

of the instrument depends almost entirely on the first 
relay, and great care must be taken with its adjustment. 
It will he found necessary to keep the contacts as close 
as is safe,, 

Turning now to the second portion consisting of the 
local circuits, it will be seen from Fig., r 

that a second Post Office relay is used. It 
is not rewound and was used because diffi- 
culty was experienced in getting the first 
relay to " make " contact with cert $tinty as 
well as to " break " contact, especially 
when receiving weak signals. As the 

syphon recorder is of the polarised 
type working without springs and 
thus requiring complete reversals 
of current for its operation, de- 
finite contact on both stops of the 
relay is essential, making the 
second relay necessary. 

Relay Adjustment. 
The bias of the second re- 

lay is adjusted so that it still 
works should the tongue of 
the first relay not reach the 
marking stop. The second 
relay also enables the load on 
the first to be kept light, thus 
obviating sparking troubles 

, 2I A 16 

Back of pagel view pi the relay and 
recorder units. The lamp resistances 

in the relay unit and the driving motor of the 
syphon recorder will be readily identified. 
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and sticking of the contacts. A cheaper type of relay 
could, of course, be used, provided its moving parts were 
light. The Post Office type was used in this case, be- 
cause, at the time the instrument was built, they were to 
be had very cheaply. This second relay could be done 
away with completely, if desired, and an ordinary Morse 
inker connected to the first relay. The shunted induct- 
ances R, and R3 are essential if. it is desired to record 
automatic transmission without overloading the relay con- 
tacts. Their value depends on various factors. In this 
instance they are 5,000 ohms, and the condensers C. and 
C3 2 microfarads The non -inductive resistances R1 and 

9 
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ised magneto telephone bell of z,000 -ohms resistance 
fitted with a suitable armature and arranged behind the 
panel. The armature spindle is carried through to the 
front, where the silver syphon tube is fixed. Both the 
syphon and the reservoir are made easily detachable for 
cleaning. 

The knob seen in the right -hand corner of the front 
view of the panel controls the motor speed and is an 
ordinary filament rheostat. The knurled screw project- 
ing through the end of the lever on the other side adjusts 
the pressure of the syphon on the tube. This lever is 
held down normally by a spring, and it is so arranged 
that when the screw is lifted bodily it withdraws the 

DF_ L" é_ ÍD 

6 

? R D 'v 

.--+i. 

3 - 5A.T ÄE AF 

E A DE A N 

- 
1 1, 1 

`t.:tjl,niyi. gnyhhh;yqkMh 
iiÿïdxik:xs`i 

C D g 

.. 
t" 

i'a`LP PF w04¢ *1.! 
O N P 

2. -Tape records from well -known European stations. Nos. 1 -5, high -speed automatic transmission : No. 6, Wheatstone dots 
at 1,500 per minute : Nos 7 -9, normal hand transmission. 

R5 are to prevent sparking at the contacts and are ap- 
proximately 6,000 ohms. For batteries B3 and B4 a 
voltage of 12 -25 is necessary. R5 is a resistance placed 
in the circuit to prevent the batteries being shorted in 
the event of the relay contacts being screwed up acci- 
dentally together. 

The syphon recorder is constructed mainly of the parts 
of an ex- Government duplex telephone key complete with 
glass top çover. The paper drive consists of a small 
drum, worm -driven direct from an electric motor which 
came originally from an electric horn. The worm wheel 
was cut by using a - -in. Whitworth tap as a hob, and 
the worm is simply a spindle with a 5 in. thread at the 
end. The gear ratio was purposely kept fairly high in 
order to cut 'down the motor speed and thus avoid vibra- 
tion. A heavy flywheel is included to steady up the 
drive, and the motor is mounted in felt to still further 
reduce vibration. A 2- microfarad condenser is connected 
across the motor to prevent interference with the re- 
ceiver. The syphon movement consists of an old polar- 

9 

paper from the syphon and at the saine time lifts the 
pressure roller from the paper drum, thus stopping the 
tape, although the motor is still running, yet without 
affecting the adjustment of the syphon. The small lever 
seen below the adjusting screw is loaded so that it springs 
along and holds the large lever in the upward position. 
This feature enables the motor to be kept running during 
an interval in transmission, without using up tape, and 
also makes it possible to commence recording instantly 
when the signals resume, without missing more than a 
letter. or so, owing to the fact that it is not necessary to 
wait until the motor speeds up as would have to be done 
if the motor was stopped every time. 

The writer resides near Glasgow, where he can record 
almost all the British and Continental high -power stations 
with a two -valve receiver, three valves being the most 
used at any time. 

The valve relay will be found to be very easily oper- 
ated, and when once adjusted to a station it can be left 
working for hours without attention. 
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DIS DISTORTION V IN V rJi,EJI ,E PHONES. liONESo 
Effect of Series and Parallel Connections on Quality. 

By W. H. F. GRIFFITHS. 

SO many experimenters :are, at the moment, devoting 
their attention to the problem of distortion in radio 
receiving apparatus that the writer feels that it is 

' important to stress the well -known fact that very consider 
able distortion is introduced by telephone receivers and 
loud- speaking receivers -themselves, in arder that efforts 
to_ eliminate very slight " set distortion " may not he 
wasted. In other words, it should be realised at once 
that it is the elimination of " overall " distortion of set 
and telephones or loud -speaker at which one must aim, 
and not necessarily just that existing in. the set itself. 

- Output Circuit Impedance. 
It is not the object of this article, however, to enumer- 

ate all the possible causes of distortion in these essential 
sound producers, nor to classify them in the order of 
their importance. The object is to draw attention to the 
variation of " tone " quality caused by varying the mean 
impedance of the output circuit of a radio receiver or 
amplifier. This variation of tone quality is due to fre- 
.quency distortion, and becomes more important'as the 
ratio of mean load impedance to the internal anode im- 
pedance of the load valve is made higher. The par- 

- titular case the writer has in mind is that which occurs 
in the series- parallel grouping of high- resistance tele- 
phone receivers. If one has several pairs of telephones. 
one usually groups them in series, parallel, or series - 
parallel combinations, to,give a maximum apparent signal 
strength. Since the impedance of the telephones is rather 
a complex quantity, the best grouping is usually deter- 
mined by trial. The probability is, however, that this 
" signal strength grouping " is not the most ideal one 
when regarded from a faithful reproduction viewpoint. 

The reason for this is to 
be found in the fact that the 

300 H impedancé of a telephone re- 
ceiver is not constant for all 
frequencies. With an in- 
crease of frequency-from roo 
to ro,000 cycles per second 
its impedance may increase 
to twenty times its former 
value, and unless this im- 
pedance variation with fre- 
quency is made inappre- 
ciable by ensuring that, by 
sacrificing loudness, the 
mean impedance of the 

telephone or group of telephones is considerably less than 
that of the valve with which they are associated. fre- 
querlCy distortion will certainly occur. The impedance 
increase with frequency is, of course, flue to an increase 
in both effective resistance and effective inductive react- 
ance, both contributing ^c-insiderably. 

Since the impedance variations of the telephones must 
he " swamped " by a constant impedance if the resultant 

Fig. 1.- Series -parallel con- 
nections of telephone re- 
ceiver load obtained with a 

D.P.S.T. switch. 
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total impedance variations are to be small, it follows 
that frequency distortion due to impedance variation is 
more troublesome with the lower impedance valves, such 
as, for instance, those of the Marconi and Osram D.E.5 
type. For an experiment in this connection a D.E.5 
valve was employed in the output stage of a radio am- 
plifier, and three pairs of telephones each of 8,ó0o ohms 
resistance (D.C.) were arranged so that they could he 
quickly switched from all in series to all in parallel by 
a simple' double -pole single -throw switch as shown in the 
diagram of Fig. r. 

The first test was made'-upon speech, it being found 
that overtones Were certainly partially eliminated when 
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Fig. Z.- Telephone current -frequency curves for a low impedance 
output valve. 

the telephone receivers were changed from parallel to 
series grouping. An apparent strength reduction of high - 
pitched soprano voices occurred upon changing from 
parallel to series, although no such reduction was de- 
tected on the lowest bass notes. Aural tests were then 
carried out, using pure musical notes of roo, 1,5oo, and 
5,000 cycles per second frequency. 'The apparent strength 
of the roo -cycle note was not materially changed by a 
change in telephone grouping, whereas the r,soo -cycle 
note was definitely much louder with the parallel group- 
ing. 

High Tones Better with Phones in Parallel. 
The 5,00o -cycle note was to a much greater' extent 

intensified upon changing over from series to parallel 
grouping, so much so that a signal of this frequency that 
could be heard well with the three telephones in parallel 
was entirely eliminated upon changing over to the " all - 
in series " grouping. That this great strength reduction 
in the series grouping case was due to d very high tele- 
phone impedance at this frequency was then proved by 
inserting a non -reactive resistance of soo,000 ohms in 
series with the telephone group. When the telephones 
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Fig. 3.- Telephone current -frequency curves for a high impedance 
output valve. 

were grouped in parallel the insertion of this high 
resistance reduced a fairly loud 5,000 -cycle signal to 
inaudibility, whereas when the telephones were in series 
its insertion caused practically no strength reduction, 
although the strengths' of notes of much lower pitch were, 
of course, considerably reduced by the insertion of the 
high resistance in whatever manner the telephones were 
grouped. This latter phenomenon has probably been 
noticed by many experimenters upon the opening of the 
telephone circuit whilst wearing the telephones, the result- 
ing telephony, besides being, naturally, very weak, is of 
a peculiarly " high toned " quality. 

Calculated Curves. 
In order to give some idea of the extent of the fre- 

quency distortion which may occur due to telephone im- 
pedance changes with frequency changes, the telephone 
current for a constant output valve voltage at all fre- 
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Fig. 4.- Current- frequency curve flattened by the insertion of a 

valve " swamping " resistance. 
15 

quencies has been calculated for varying combinations of 
telephones, and these results plotted in Fig. 2. The 
curves given in this figure show the current (in arbitrary 
units) obtained when using a low -impedance D.E.5 valve 
with three pairs of 8,000 -ahm telephones in series (curve 
A), one pair of 8,000 -ohm telephones singly (curve B), 
and through each of three pairs of 8,000 -ohm telephones 
connected in parallel (curve C). 

It will be noticed that a logarithmic frequency scale 
has been employed in order that the important frequency 
band of instrumental and speech fundamentals (from 200 
to 1,500 per second) shall occupy a reasonably large 
portion of the curves. 

Some Interesting Comparisons. 
It will be observed that curve C more nearly ap- 

proaches the apparently ideal flat curve due to the lower 
ratio of load impedance to valve impedance for this 
parallel grouping. Curve A, obtained with the series 
grouping, naturally slows the greatest current variation 
with, frequency. The ratios of current values at roo 
cycles and ro,000 cycles per second for curves A, B, 
and C are r9, 14, and 7 respectively. 

As previously explained, when an output valve having 
a much higher impedance is employed, the telephone- 
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Fig. 5.-Current-frequency curve assuming a constant effective 
resistance of telephone receivers. 

0000 

current- frequency curves are flattened considerably. In 
Fig. 3 are plotted curves D, E, and F, corresponding to 
A, B, and C of Fig. 2, but for an ordinary high -impe- 
dance " R " type output valve, it will be seen that 
these curves are considerably flatter than those obtained 
with a low- impedance valve, the ratios of current values 
at -Too and ro,000 cycles per second being in this case 
ro, 4.7, and 2.1 for D, E, and F respectively. Curve 
F is very closely approaching perfection, due to the con- 
stant valve impedance being sufficiently high in value to 
" swamp " the varying telephone impedance in this case, 
since the three pairs of telephones were in parallel. 

In order to obtain a fairly flat telephone current -fre- 
quency curve, whatever valve is employed, the telephone - 
impedance variations must be swamped by the insertion 
of a high non -reactive resistance in series with the tele- 
phone group. The value of this resistance must be com- 
parable with the impedance of the telephone group at the 
highest frequencies, and in the worst case of three 8,000- 
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Distortion in Telephones. - 
ohm telephónes in series will have to be of the order of 
3oo,000 ohms. Fig. 4 shows a telephone current varia- 
tion curve for this case when a D.E.5 valve is used. 
The current ratio at roo and ro,000 cycles per second 
is in this case about 2 -4, and the curve should be com- 
pares1 with curve A of Fig. 2. Had the telephones been 
in parallel instead of in series a much lower value of 
inserted resistance would, of course, have produced a 
much more perfect curve. 

High- impedance Output Valves. , 

Although not a practical case it may be of interest' to 
note that the current -frequency curve that would be 
obtained with an ordinary " R " valve and with three 
pairs of 8,000 ohm telephones in parallel for the load 
would be absolutely flat from 5o to 2,000 cycles per 
second if the effective resistance of the telephones with 
varying frequencies remained constant at their D.C. value 
of 8,000 ohms, i.e., if the impedance increase was 
entirely due to an increase of inductive reactance. A 
curve representing this case is shown in Fig. 5, and should 
be compared with Fig. 3 (F), (dotted for convenience in 
Fig. 5 also); the difference between the two curves shows 
well the impedance augmenting effect of the resistance of 
the telephone receivers. 

All the telephone current-frequency curves given here 
are plotted from reciprocals of the total impedance values 
of the output circuit, the latter being computed from a 
knowledge of approximate and mean measured values of 
effective inductance and effective resistance, and do not, 

The QSL Question. 
In the course of our daily toil we re- 

ceive, for forwarding and other purposes, 
many and varied QSL cards of different 
nationalities. G 603 (ex BCL " Dolt ") 
is, however, the first to send one in which 
the Muse of Poetry has been invoked. We 
print below an extract therefrom as a 
solemn warning to other possible trans- 
gressors :- 

" 0 3XYZ ! Amateur, whose CQ's I 
have heard, I beg of U to QSI. ; Oh ! 

pse send me a crd, For if U do no( 
answer, it will be for Ur worse : I'll 
call the wrath of. Jupiter upon U in 
my curse. As Nelson said at Waterloo 
in 1962, " Up then Guards and Atom " 
-so shall I say of U -" Up Sturbs and 
Electrons " -and by the seven spheres 
May the heavens belch forth QRN, fit 

-.for Thor's own cars; May the sky be 
rent with lightnings, and the earth be 
rent with 'quakes. And Ur Aerial Mast 
be stricken, so that every Guy Wire 
breaks : May Ur Radiation wither, and 
Ur Amps refuse to amp; May Ur 
Bottles all Disintegrate, and Ur Lo -Loss 
Coils .git cramp ; May Ur Generator 
sizzle, and Ur Meters all go fut; Ur 
Condensers stop condensing, and Ur 
Tuning ne'er sta -put. And so because 
you didn't write things all turn out so 
bad, When this Malediction comes to 

_ pass, perhaps U'll wish U had. 
" However, if U QSL, or send a word 

or two. I wish U VY 73's and I raise 
my hat to U! " 

2O 

MAY Stir, 1926. 

of course,, take account of any local resonance variations 
of impedance. 

In conclusion the writer does not wish to create the 
impression that impedance adjustments must be made on 
the load circuit in order to obtain a flat or nearly flat 
curve since it appears that, even though the efficiency 
curve of a flat diaphragm receiver is somewhat as repro- 

300 400 500 1000 2000 

FREQUENCY PER SECOND 

Fig. h.-Efficiency curve of an ordinary fiat diaphragm telephone 
réceiver. 

sented in Fig. 6, after adjusting a rejector circuit to 
eliminate the diaphragm natural frequency bump, a 
hoósting of the lower tones is necessary to preserve tone 
balance. If this is so an output impedance adjustment 
giving a curve somewhat as B, Fig. 2, might conceivably 
give more ,pleasing or even more faithful overall results 
than one giving cure 

TRANSMITTERS' NOTES 

AND QUERIES. 

Apropos the " QSL " controversy 
which has been raging in our correspond- 
ence colufnns, we think that a certain 
number' of listeners are only concerned in 
collecting replies for decorating their 
walls and are merely actuated by that 
" stamp collecting " craze which was once 
so prevalent in U.S.A. Of course, a large 
proportion of QSL cards contains infor- 
mation of ri -al value to serious'experi- 
menters, and is in consequence cordially 
welcomed. Many cards, however, are 
worthless even for mural decoration and 
only a nuisance to their recipients. 0000 

Mr. Hugo Francine (SMLIK), of ,Salts - 
jobaden, Sweden, wishes to express his 
gratitude to the many English amateurs 
who have sent him cards, but he is at 
present unable to reply to them all with- 
out engaging a secretary entirely for that 
purpose. 

0000 
This is not the only instance 

which has recently come to our 
notice of an unfortunate transmitter 
being " snowed under " with QSI. 
cards, and we would urge listeners 

to consider whether their observations or 
remarks are likely to be of real value 
to a transmitter before lightheartedly 
sending him a post -card to which they 
expect a reply. To those who are only 
concerned in collecting mural decorations 
we would repeat the immortal words, 
"Please don't do it ! " 

Perhaps the best solution of this diffi- 
culty would be if' an established code 
could be devised for transmitters which 
would signify the nature of the reports 
desired. Thus an experimenter working 
on comparatively high power would be 
interested only in reports from distañt 
stations, while one who was conducting 
tests on low power would probably wel- 
come cards from listeners in his neigh- 

" bourhood as well as from a greater dis- 
tance, to enable him to judge the practi- 
cal range of his transmissionx` and the 
strength of his signals at various dis- 
tances. Another might be only interested 
in fading effects or meteorological con- 
ditions, and cards merely stating that he 
had been heard at such -and -such a time 
and place would be of no material value 
to his investigations. 0000 
New Call -Signs Allotted and Stations 

Identified. 
G 2BOW (Art. A).-G. L. Brownson, 

Bryning, Hale, Cheshire. 
G 2BQW.-G. H. -Kitley, 57, Vicarage 

Road, Plumstead, S.E.18.- 
G 2BRC (Art. A).-G. E. Moreman, 

146. St. Andrew's Road, Montpelier, 
Bristol. 
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REAC"l9ION CONTROL. 
How to Increase` Efficiency and Eliminate " Overlap." 

By HAROLD H. WARWICK. 
r1HE object of this article is to outline the oldest 

and the newest forms of reaction and to stress 
the importance of proper consideration of reaction 

arrangements in a receiving set, a consideration affecting 
both the operator and his listening neighbours. 

First let us consider what reaction or regenèration is 
and what it does. 

If oscillations are introduced into an oscillatory circuit 
connected to the grid and filament of a valve, correspond- 
ing but amplified oscillations will be set up in the plate 
circuit, which may be magnified still further by putting 
them back into the input grid circuit. That is the 
simplest way of looking at it. Beginners have been heard 
to remark that it sounds too much like perpetual motion 
to be true, but, of course, it has no real resemblance to 
that elusive process, for, although oscillation may be sus- 
tained indefinitely, energy is being consumed constantly 
from the batteries. A better way of regarding it is to 
realise that what limits the period (luring which an oscil- 
lation will continue in a circuit is the resistance of the 
circuit itself. Energy is derived from the output circuit 
to overcome these losses, and as these losses are very high, 
reaction is invaluable. Reaction is invaluable for another 
reason, that of selectivity, because resistance in an oscil- 
latory circuit not only damps out oscillations therein, but 
renders it responsive to a considerable range of frequencies 
depending directly on the damping.. 

Classification of Reaction Control. 
These are the uses of reaction in receiving gear, and 

they will be referred to later when the relative merits of 
different methods are disctissed, and also when reaction 
distortion is considered. 

Attention will be paid to the following circuital 
arrangements :- 

A. Detector valve alone. 
B. Detector valve preceded by H.F. valves. 
C. Detector valve followed by L.F. valves. 

Fig. 1. -Pure magnetic 
reaction. 

Fig. 2. -Pure capacity 
reaction. 

No remark will be made of valves used solely for the 
generation of oscillations or crystal valve circuits. 

Reaction may be divided under two main headings :- 
(a) Magnetic or inductive. 
(b) Capacitative. 

3 
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Magnetic reaction is the term used when two coils, one 
in the grid circuit and one in the plate circuit, are coupled 
together, and capacity reaction when the coils are elec- 
trically remote but a flow of energy is allowed between 
them through the medium of a condenser. There is also 

Fig. 3.-Combined mag- 
netic and capacity reaction -the Reinartz circuit. 

Fig. 4.- Capacity control of 
reaction through a variable 

by -pass condenser. 

another method rarely employed, in which energy is fed 
back through a high resistance, but this is only effectively 
practicable when a multi -stage high -frequency amplifier 
is used. Many, however, are the combinations which 
have been evolved from the two main forms, and the 
arrangements about which particular mention is to be 
made are tabulated below. 

_. 

They relate more particularly to .Section A. 

Type. Methods of Control. Example. 

1. Pure magnetic. 
2. Pure capacity. 
3. Magnetic with capacitative 

feed (Reinartz). 
4. Magnetic with cap. control. 
5. Magnetic with resistance 

damping. 

Variable coils. ' 

Variable condenser. 
Variable condenser. 

Variable condenser. 
Variable resistance. 

Fig. 1. 
Fig. 2. 
Fig. 3. 

Fig. 4. dÁ 
Fig. 5. 

Undoubtedly the most w'dely used single -valve receiver 
circuit is that shown in Fig. 1, and excepting that shown 
in Fig. 2, it is certainly the least desirable of any of 
those indicated above ; and the reasons for this are very 
real, as they not only apply to this single -valve circuit 
but to any circuit incorporating a coil holder for reaction 
purposes. 

Disadvantages of Magnetic Reaction. 
The first objection is that adjustment of reaction is 

crude, inasmuch as for even a small variation in the 
mutual position of the -coils a very appreciable, though 
not constant, movement of the aerial tuning condenser is 
essential. The second objection is that this arrangement 
more than any other seems to be prone to reaction overlap 
even with a low anode voltage, whereas a Reinartz or 
similar circuit will give perfectly smooth reaction control 
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Reaction Control. - 
with the maximum H.T. voltage permissible for efficient 
rectification. The third objection is the vast space taken 
up by coils and coil -holder and the additional hand 
capacity accruing from the nearness of the hand to the 
coils when making tuning adjustments. 

It has one doubtful virtue -that, however great the 
losses clue to faulty components or construction, the re- 
action coupling is so intense by this method that it is 
difficult not to obtain some sort of result. The spasmodic 
howls given vent to by a bad set testify to the doubtful- 
ness of this one virtue. The reason for the popularity 
aforementioned is due to the fact that the circuit is really 
fundamental -a circuit which was tried first by investi- 
gators and which gave such good results that it was passed 
on at once without any attempted refinements, refine- 
ments which would at that time have been of little 
importance. 

Capacity Reaction. 

Fig. 2 is introduced, not for its practical utility, but 
for the way it shows the underlying principle of some 
of the following circuits. Again, there is the tuned grid 
circuit, but the plate circuit contains a choke which will 
not allow the passage of H.F. oscillations; these, there- 
fore, pass through the small variable condenser and enter 

Fit. 5.- Resistance control 
of reaction. 

Fig. 6. -The tuned -anode 
system of high- frequency 

coupling. 

the grid circuit again. The degree of reaction varies 
.directly as the capacity of the condenser, and thus control 

obtained. A variation of this may be arranged by 
bringing the plate circuit into resonance with the grid 
circuit. The reaction effect is then very much greater, 
so much so that oscillation will occur eyed when the 
variable condenser is removed, energy transference taking 
place by means of inter -electrode valve capacity. The 
handling of such a circuit is difficult, as are all tuned 
reaction circuits. 

The Reinartz Circuit. 

Fig. 3, a circuit using Reinartz reaction, is one of the 
improved types of circuit ; indeed, the original Reinartz 
was the first to break away from the old design. There 
is the same grid circuit as before and the high- frequency 
choke of Fig. whilst the reaction coil will be seen 
connected to the filament end of the grid coil and to a 
variable condenser that has the same effect as the one 
shown in Fig. 2. Coupling is fixed and reaction is 
aperiodic, for the feed -back condenser is in no way a 
tuning condenser. A very tight coupling is obtained in 
this way because it is almost impossible to create reac*inn 
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overlap, and a minute adjustment only has to be made of 
the grid circuit tuning condenser, even when reaction feed 
is altered from the one extreme to the other. 

In common with a number of other circuits, this circuit 
undoubtedly has one fault. Both sides of the coupling 

Fig. 7. -The " Reinartz " system of reaction applied to a three - 
valve circuit with two stages of H.F. amplification. 

condenser are at high- frequency potential to earth, so that 
body capacity must be troublesome unless shielding is 
resorted to. 

Eliminating Hand Capacity. 
The circuit of Fig. 4 overcomes this difficulty and 

operates on a slightly different principle. Still there 
is the same grid circuit, and closely coupled to it is a 
coil in the plate circuit, in series with which is a high - 
frequency choke shunted by a variable condenser. Now, 
when the condenser is at minimum, if perfectly designed, 
it should be non -existent as far as the rest of the circuit 
is concerned. The coupled coil then acts as though it 
were part of the choke, which is in no way aperiodic 
over the range of the grid circuit, so that no reaction can 
take place. As the capacity of the condenser is increased 
the coupled coil becomes segregated from the choke until 
at maximum the choking effect is nullified, when tight 
reaction coupling results. The small variable condenser 
in this case is not a feed -back condenser, but a condenser 
used to create losses through the choke, at the same time 
one side of the condenser is at earth potential, so that 
no body capacity should be apparent. Of course. it is 

Fig. 8. -The circuit of Fig 4 adapted for use in a high -frequency 
amp iffier. 

immaterial whether the earth potential side of the con- 
denser is connected to H.T. plus or the filament so long 
as the H.T. battery is shunted by a large condenser. 

At this juncture the writer wishes to relate a particular 
personal experience which has so far defied explanation 
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Reaction Control. - 
and which may assist some of those who appreciate 
the point of this article and follow up the suggestions 
made. 

A Useful Hint. 
Having constructed a considerable number of receivers 

incorporating the Reinartz circuit of Fig. 3, and a greater 
number using Fig. 4, one of either type has occasionally 
refused to work. Signals have been received perfectly, 
but not the slightest response has been obtained from 
the reaction control, no matter what artifice has been 
employed. Each component has been tested, different 
coils have been tried ; in fact, everything has appeared 
to be perfect. It was found at last that if the defaulting 
circuit, Fig. 3 say, was changed to that of Fig. 4, and 
vice versa, perfect results were obtained at once and there- 
after. It should be observed that apparatus used in 
both circuits is the same, and only few wiring changes 
need be made to effect the transformation. No alteration, 
such as changing the deposition of apparatus, need be 
made, excepting the wiring. No explanation is offered, 

but it is a tip worth re- 
membering that has proved 
infallible-so far. 

To continue, the cir- 
cuit depicted in Fig. 5 
will now be discussed. The 
same fixed coupled plate 
and grid circuits are used, 
but reaction is controlled 
this time by varying the 
damping of the grid coil, 
it being essential that the 
maximum degree of damp- 
ing is such that oscillation 
does not occur. To obtain 

a smooth variable damping a good non -inductive vari- 
able resistance must be used, and one very good reason 
why the circuit has been little used is that such a resist- 
ance until lately has been unprocurable. One may be 
obtained now from one of the foremost wireless firms 
having a continuously variable resistance of from o to 
40,000 ohms. Incidentally, the same firm use this cir- 
cuit in a number of their own receivers. 

Relatively there is very little to choose between the 
circuits in Figs. 4 and 5, whilst both are a little better 
than Fig. 3, but each of these is a better and more 
desirable circuit than Fig. T. 

These, then, without dealing with stunt and super 
circuits, are sufficient to show what is to be aimed at 
when using a single valve. 

H.T.+ 

z GRID 

FILAMENT 

+ 
L.T. 

Fig. 9.- Potentiometer con- 
trol of reaction. 

Reaction in H.F. Amplifiers. 
We now come to Section B of our classification of 

circuits. 
Let it be understood at once that all the foregoing 

applies to any receiver incorporating high- frequency 
valves, and that all the arrangements mentioned may be 
used with variations whose forms will be indicated. 

Fig. 6 represents diagrammatically the well known 
tuned anode system of connections. The trouble 
encountered with the system is the feed back through the 
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valve due to the rejecting action of the anode coil, 
unwanted oscillation is set up, and artifice has to be 
employed to neutralise the feed -back. This does not come 
within the scope of the article, but it will be obvious that, 
whatever damping is used, a control of reaction may be 
obtained by varying the damping factor, but as this is 

Fig. 10.-Incorrect method 
of connecting grid coupling 
condenser between reacting 
detector and resistance 

coupled L.F. amplifier. 

Fig. 11.- Corrected circuit 
of Fig. 10. I1 gh- frequency 
oscillations are prevented 
from reaching the L.F. am- 
plifier and reaction effects 

are increased. 

not wholly satisfactory it will be assumed that complete 
stability in the amplifier has been obtained and that 
separate reaction from the rectifying valve is to be used. 

Confine Reaction to the Detector Valve. 
As a typical example, Fig. 7 shows how Reinartz 

reaction may be applied to any valve of a three -valve set 
consisting of two high -frequency valves and detector. 
Two transformer -coupled high- frequency valves are 
shown, and the end of the reaction coil has only to he 
connected to ány of the points A, B, or 'C in order to 
obtain reaction. Reaction may thus be applied at any 
of three points. It is usual to couple to the aerial coil, 
that is, the grid circuit of the first high -frequency valve, 
because the damping there is greatest, but it is often the 
case that if the damping is insufficient, as when reaction 
is applied, auxiliary oscillation is set up due to feed 
back through the high- frequency valve. Consequently, it 

Fig. 12. -An alternative to 
the circuit of Fig. 11. with 
this circuit a choke of low 
self -capacity is essential. 

is often better to restrict reac 
circuits of the rectifier. 

The application of Fig. 4 
enough, and is shown in Fig. 

One method of reaction 
amplifiers is worthy of note, 
method. 

Fig 13.- Reaction control 
by means of a by -pass 
condenser in a resistance - 

coupled circuit 

tion to the plate and grid 

to such a circuit is simple 
8. 
control in high -frequency 
namely, the potentiometer 
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Reaction Control. - 
The first Ií. F. valve of an amplifier is shown in Fig. 9, 

the lower side of the grid coil being connected to the 
slider of a potentiometer in parallel with the filament 
battery. Normally, the slider is pleced at L.T. - and 
oscillation occurs due to .feed back through the valve. 
If the slider is moved over to L.T. + oscillation is made 
to cease owing to the damping of the circuit due to the 
flow of grid current cause(i by a positive potential on 
the grid. On the whole not a method to be recommended, 
because separate controls are required for 'each valve. A 
better method is to stabilise the whole circuit and to apply 
reaction independently, as previously indicated. 

Let us now turn to section C, and note the necessary 
precautions when a low- frequency amplifier is used. 

That there are precautions may not at first be apparent 
to all, but reference to Figs. ro and II will show how a 
right and wrong connection may be made when using 
resistance ccupling. A choke may be used in place of 
the resistance to give choke coupling. The coupling con- 
denser must be connected to the side of the high -frequency 

Finding Faults in a Reinartz. 
A " fault- finding " competition which 

proved both entertaining and instructive 
was held by the Sheffield and District 
Wireliss Society recently, when prizes 
of £1 and 10s. respectively werf. 
awarded to Messrs. Barlow and Peek. A 
Reinartz single -valve receiving set was 
connected up in such a way that at least 
six faults had to be discovered and reme- 
died before reception could be carried 
out. The competitors, in batches of 
three, were given 15 minutes in which to 
discover and tabulate the faults. 

Entries Were also judged for the com- 
petition for the most efficient two -valve 
resistance capacity -coupled L.F. ampli- 
fiers constructed by members, the prize of 
£4 being divided equally between Messrs. 
Mills and Rayner. 0000 
When is a Wavemeter not a Wavemeter 

A wavemeter with certain refinements 
which enable it to be used for a variety 
of ptu.poses, was described by Mr. W. 
Gartland ,before the Middlesex Wireless 
Club at a recent meeting. 

Detailed instructions for making the 
instrument were first given, and the 
method of calibrating it from a standard 
wavenieter was described. Fortunately, 
the club possesses a Townsend Wave - 
meter calibrated by the National Physical 
Laboratory, so that members desiring to 
follow the lecturer's example will have no 
difficulty with the accurate calibration of 
their instruments. 

Mr. Gartland showed how, by a few 
additions, the wavenieter could be 
adapted to various other uses. Some of 
those described were : -Tuned anode unit 
for H.F. amplification, rejector circuit, 
loading unit, side tone receiver for tele- 
phony, and an ordinary crystal receiver. 
Hon. Secretary, H. A. Green, 100, Pellatt 

-Grove, Wood Green, N.22. 
0000 

A Visit from Captain Round. 
Captain H. J. Round, M.C., M.I.E.E., 

attended the general meeting of the Mus- 
A 2 
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choke remote from the plate, otherwise high- frequency 
oscillations will be shunted on to the low- frequency valve, 
which will cause bad distortion, due to the partial ampli- 
fication of the parasitic high- frequency oscillations, and 
weak reaction, due to the very considerable leakage. A 
wrong connection, therefore, of this nature will ruin the 
working of a receiver. 

An alternative system of connections is given in Fig. 12, 
which is quite effective with resistance coupling, although 
not always with a choke if it has a high self- capacity. 
The former method is the surer. 

The 'remarks regarding the coupling condenser apply 
equally well to the schematic arrangement of Fig. 4, but 
the best coupling when used with an amplifier is given 
in Fig. 13, the reaction condenser being shunted across 
both the high- frequency choke and the resistance, or 
high - frequency choke And low- frequency choke, depending 
on the coupling employed. 

In all these circuits suitable values for the grid circuit 
and reaction condensers are 0.0005 mfd. and 0.000,E mfd. 
respectively. 

NEWS FROM 
THE OLÜ o Oo 

well Hill and District Radio Society on 
Mardi 31st its the capacity of president, 
giving an extremely interesting talk on 
" Short Wave Work." After describing 
many short wave experiments recently 
conducted, Captain Round replied to the 
many questions put to him by his audi- 
ence. Much curiosity was shown on the 
question of microphones, and the lecturer 

FORTHCOMING EVENTS. 
WEDNESDAY, MAY 5th. 

Instil u (inn. of Electrical Engineers. 
II'ireless Section. .It 6 p.m. (light 
refreshments at 5.30). At the Insti- 
tution, Savoy Place, W.C.2. Lecture: 
"On the Cause and Elimination of 
Night Errors in Radio Direction Find- 
ing," by Z)r. R. L. Smith-Rose, M.Sc.. 
and R, H. Barfield, M.Sc. 

Rotai Society of Art... -It 8 p.m. At 
John Street. .fdelphi, 11'.C.2. Lecture: 
"Radio, Its Past, Present, and 
Future," by Mr. C. F. Elwell, B.A. 
ln the chair: Prof. W. IL Eccles. D.Sc., 
F.It.S. 

Barnsley and District Wireless Assoeiertion. 
At 8 p.m. At 22, Market Street. Dis- 
cussion: "Measuring Instruments and 
Their Functions." 

Tottenham Wireless Society. At 8 p.m, At 
10, Bruce Grove, N.17. Business Meet- 
ing, followed by a talk. on "The Photo- 
graphy of Radio Seta.' by Mr. F. J. 
Taylor. 

THURSDAY, MAY 6th. 
Golders ' Green and Hendon Radio 

Society. At 8 p.m. At the (.'hub 
House, It'illifìcld 1Vay. Demonstration 
with lantern Slides, "The Super- 
heterodyne," by Capt. L. F. l'lugge, 
B.Sc. 

. MONDAY, MAY 10th. 
Pinckney and District Radio Society. At 

8 p.m. At 18-24, Louer Clayton Road, 
E.5. Question Night. 

Croydon Wireless and Physical Society. 
Lecture by Mr. J. H, A. Whitehouse, of 
the B.B.C. 

TUESDAY, MAY 11th. 
Essex Radio Group. At 8 p.m. General 

Rally at the Wesleyan Institute, Ilford. 

was able to supply some interesting infor- 
mation regarding the placing of studio 
microphones for securing varying effects. 

The Society's syllabus for the ensuing 
months contains many attractive fixtures. 
Full particulars .of membership may be 
obtained from the Hon. Secretary, Mr. 
Gerald S. Sessions, 20, Grasniere Road, 
N.10. nono 
L.T. Coupling. 

At a meeting of the Guiders Green and 
Hendon Radio Society held on April 1st, 
Mr. W. J. T. Crewe (5CT) gave a talk 
on " Methods of L.T. Coupling." 

He exhibited transformer, choke, and 
resistance capacity coupled amplifiers, 
and after a brief description of these gave 
a demonstration which provided an 
interesting comparison between each of 
the three types. 

'l'he Hon. Sec., Lt. -Col. H. A. Scarlet'. , 
357e, Finchley Road, N.W.3, will be 
pleased to hear from anyone wishing to 
join this society. neco 
Wireless -Pam and Present. 

To conclude a very successful winter 
session the Ipswich and District Radio 
Society were fortunate in securing as 
lecturer, 1ifr. Whitehouse, of the B.B.C., 
who delighted an attentive audience on 
April 12th. 

I%Ir. Whitehouse showed how the dis- 
coveries of the early scientists such as Sir 
Isaac Newton -who discovered the light 
spectrum -were in reality the funda- 
mental backbone of modern wireless 
transmission. Radio, he contended, was 
a form of light transmitted by vibrations, 
and being ou the ultra -red side of the 
spectrum. 

Gradually Mr. Whitehouse went through 
the development of broadcasting, until lie 
arrived at the now famous 2L0. Actual 
photographs of the station and others of 
the more powerful Daventry, including a 
fair sprinkling of slides showing the 
broadcasting of divers forms of outside 
broadcast, concluded his programme. 
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Constructional Details of One and Two Valve Unit Amplifiers. 

SINGLE VALVE L.F. AMPLIFIER. 

6,7 

THIS is an easily constructed instrument, suitable warping. Screwing the components in position and the 
for adding to any set where not more than one wiring up can be followed from the working drawings. 
L.F. stage is already provided. The 

input operates through an intervalve trans- Parts Required. 
former so that separate or common batteries Ebonite panel cut accurately to size, 
may be connected to the receiving set. The o gin. x Tin. x tin., also ebonite' for ter - 
amplifier unit can be added without danger - urinal strip. 
of short circuit so long as the H.T. and z Planed in. mahogany for making base - 
L.T. negative leads in the receiver are imfa hoard gin. x 6 jin., also tw6 wooden strips 
connected together. about ruin. x gin. and gin. in length 

.(Hobbies, Ltd.). Intervalve transformer, Construction. +L.T. -. ratio about 3 to r. Valve holder for base- 
Panel is first adjusted by - filing Circuit of single stage amplify- hoard mounting. Filament resistance. 

to be perfectly square. The base- ing unit. H.T. bridging condenser, to 2 mfds. 
board is next made up with its cross battens, a file being Four terminals. Terminals or screws for battery leads, 
used to square up the ends. After rubbing down with glass- and 2 yards of twin flex. 9 -volt grid battery and two 
paper the wood should be treated with shellac varnish or wander plugs. Various brass screws. Approximate cost. 
polished to render the surface durable and to prevent Lt 13s. 6d. 

i 

+ 
H.T. 

TWO -STAGE AMPLIFIER. 
Although the construction is easy the circuit is 

somewhat complicated, yet, owing to the arrange- 
ment of the components, the wiring is not unduly diffi- 
cult. The switches provide for interchanging choke and 
resistance coupling in either of the amplifying stages, 
whilst the first valve can be cut out of circuit, leaving 
the grid leak and condenser in shunt across the input. 
To prevent short- circuiting of the H.T. battery a I mfd. 
blocking condenser is connected in one of the input leads. 
The set might first be çonstructed as a choke -coupled 
amplifier, and the alternative resistance coupling subse- 
quently added. 

Construction. 
The panel should first 

be fitted to the box. 
A l l holes, excepting 
those required for secur- 
ing the anode resist- 
ances, car. be drilled, while 
two additional holes not 
shown must be made for 
holding down the wooden 
strips carrying the conden- 
sers and leaks. These 
strips are held in position 
by means of 4BA screws 
and nuts passing through 
the bases of the mica con- 
densers. The grid cells 
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are held in the bottom of box by wooden cross strips. Spirals 
of No. 28 Eureka wire supported on the wiring are used in 
place of filament rheostats. Battery and input leads are 
of flex with indicating plugs or coloured leads. 

Parts Required. 
Ebonite panel finished gin. x Tin. x tin. Containing 

cabinet (Compton Electrical and Radio Trades Supplies, 
63, Old Compton Street, London, W.I). Two valve 
holders -Aermonic (V. R. Pleasance, 56, Fargate, 
Sheffield). Two intervalve transformers or L.F. chokes 
of suitable dimensions. One condenser, r mfd. Two mica 

dielectric condensers, 0.05 
to 0.2 mfd. Two grid 
leaks, o.5 megohm, with 

o bases. Three two -way press 
OUTPUT switches(Lissen). Two out- 

o putterminals. Gridbiasbat- 
tery. Strips of wood for 
mounting condensers and 
leaks, various screws. 
Glazite insulated connect- 
ing wire. Approximate 
cost, L5. 

Additional apparatus . 

for alternative resistance 
coupling. -Two ioo,000 
wire -wound resistances; 2 

two -way switches. Appro i- 
imate additional cost, L,I. 
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Alternative choke or resistance coupling is obtainable in either 
stage of the amplifier by plunger switches which also provide for 

taking one valve out of circuit. 
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FILAMENT 
RESISTANCE 

OUTPUT 
I.P. 

O.P. 

EBONITE TERMINAL 
L.T. - BATTEN + H.T. - H.T. L.T. 

BASE-BOARD 3"x .14 x 

6 1/2 6 y4' x 1/2' 

H T. 

- H.T. LT. - 

TO 
GRID BIAS 
BATTERY 

L.T.+ 

PANEL DRILLING SIZES 

HOLES A DRILL/; DIAMETER 
B DRILL 54? DIAMETER 

" " C DRILL DIAMETER AND COUNTER 
SUNK ON TOPSIDE FOR 
N9 4 WOOD SCREWS 

.Aa,NUINVI!!!`tattgrgataLliiin 

("es;"' 
RV" 

BRASS STRIP 7% 

9 VOLT GRID BIAS 

BATTERY 
(4.7yi.)71.Yri".r7riy, 

WOODEN STRIPS 6 x 1 R.94 
RECESSED FOR BRASS STRIP SECURING 
GRID BIAS BATTERY 

6 V; 

www.americanradiohistory.com

www.americanradiohistory.com


O'2mfd MICA 

GRID LEAK 
0.5 Mn 

DIELECTRIC 
CONDENSER 

TO NEGATIVE 
GRID BIAS PLUG 

PANEL DRILLING SIZES 

HOLES A DRILL/58, DIAMMETER. 
B DRILL 32 DIAMETER . 

C DRILL% DIAMETER AND COUNTER 
SUNK 32 ON TOPSIDE FOR No 
4 B.A. SCREWS 

D DRILL DIAMETER AND COUNTER 
SUNK ON TOPSIDE FOR N04 
WOOD SCREWS. 

E DRILL TO CLEAR WIRING FROM 
VALVE HOLDERS. 

INPUT FROM 
INPUT FROM RECEIVER 

RECEIVER 0'2 mfil 
MICA DIELECTRIC 
CONDENSER 

1 mfd 
PAPER DIELECTRIC 
CONDENSER 

EBONITE STRIP 

>2 * WIDE 

2 

2 HOLES 
%32 DIAMETER 
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Events of the Week in Brief Review. 
BELGIAN WIRELESS EXHIBITION. 
The Palais des Fetes, in Ghent, is to be 

the scene of a wireless exhibition in Sep- 
tember, organised by the Ghent Radio 
Club. Amateurs and professionals will 
both be represented. 

0000 
WIRELESS PLATITUDES. 

"Radio is only in its infancy," is a 
monumental saying which has weathered a 
a quarter of a century and lis still going 
strong. Its only possible rival at the 
moment is : " In the first place, a portable 
set must be really portable." 

0000 
A SOLEMN SECRET. 

After stating that there are at present 
800,000 licensed listeners in France, our 
Belgian contemporary, La Radiophonie 
pour Toue, says : " Ie Belgium . . . we 
do not know. That is the great secret of 
the Administration." 

0000 
INDIA'S NEW WIRELESS STATION. 
To he able to transmit messages to Eng- 

land at 1,000 words per minute is the aim 
of the engineers now engaged on the con- 
struction of the large wireless station at 
Kirkee, 65 miles inland from Bombay. 
The station is expected to be in full work- 
ing order by July 1st. 

0000 
WIRELESS ON ITALIAN TRAINS. 

Apropos of our note on the success 
obtained in the reception of broadcasting 
on the Rome to Naples express recently, 
we learn from the Italian Marconi Com- 
pany that similar experiments were 
carried out successfully with a Marconi 
V2 receiver on the same express in 
September, 1924. 

0000 
JAPANESE INDEPENDENCE. 

Japan is stated to be showing a healthy 
spirit of independence in matters affect- 
ing broadcasting. Mach of the receiving 
apparatus in use is of home manufacture, 
and this applies even to the complicated 
valve. The receiving licence fee is 4 yen, 
about 8s., and as evidence that Japan is 
following Western ideals it may be men- 
tioned that Tokio possesses a goodly 
number of pirates f 

-6 

SAFER ? 

The officials at the 2FC broadcasting 
station at Sydney are arranging for a 
trained choir to sing from the Jenolan 
Caves, in the Blue Mountains. 

0000 
AERIAL TERRORS. 

Australian listeners have been given 
food for thought by an article in the 
Melbourne _Traits which calls for a 
standard design in the construction of 
wireless aerials. The paper fears that 
otherwise the fair city of Melbourne will 
be disfigured by all kinds of ingenious 
but ugly erections. 

0000 
SAVING MONEY BY WIRELESS. 

American farmers are loud in their 
praise of wireless market reports. A sur- 
vey carried out by the National Farm 
Radio Council in Chicago shows that 46 
per cent. of the farmers making use of 
the reports could show specific instances 
in which early informatit n by wireless 
had resulted in the sa' in_ ,,f cash. 

BROADCASTING PLAN FOR KOREA. 
By the end of July, it is hoped, Korea 

will enjoy broadcasting from its own 
station, which will be situated at Seoul. 

The programmes will be in both Korean 
and Japanese. 

0000 
DOES THE ETHER EXIST? 

Among the protagonists engaged in the 
scientific struggle concerning the exist- 
ence or non -existence of the ether must 
now be numbered Professor Miller, an 
American research worker who has just 
stepped into the limelight with the asses' - 
tion that the ether does exist. Professor 
Miller, who carried out his experiments 
in the Mount Wilson University, Cali- 
fornia, states that he transmitted light 
waves front one point to various others 
and measured their speed. The result 
was, he affirms, that when the rays 
travelled against the hypothetical " ether 
draught " their speed diminished. When 
ile v travelled with the draught their 

al was increa,r,l. 

THREE VALVES IN ONE. A German inventor, Herr D. L. Loewe, is here seen with 
the remarkable valve which he has recently perfected. The valve incorporates a 
detector and both high and low frequency stages. Only a tuning unit Is necessary to 

form a complete receiver. 
A 29 
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CANADIAN BEAM SERVICE. 
A public " beam " wireless service is 

the early prospect held ont by the sign- 
ing of an agreement between the Cana- 
dian .Marconi Company and the British 
Post Office, whereby marconigrams for 
transmission by the new system will be 
accepted by any post office. 

It is expected that tests with the new 
beam stations will be carried out towards 
the end Of this month. 

0000 
TRANSMITTING RECORDS. 

" Transmitting amateurs may be divided 
into three classes, namely, compete of 
Morse key manipulators, learners wl 
will improve with practice, and learners 
who will never succeed in getting beyond 
fifteen or twenty words per minute. 
South .4 frican II "ircless 1f"cekly. 

Our esteemed contemporary seems to 
have overlooked the fourth class. namely, 

--those who in one short hour cau run 
through twenty gramophone records. 

0000 
WIRELESS IN NAVAL ESTIMATES. 
The costs for erecting several remote 

control stations figure in the Naval Esti- 
mates for 1926 -27. Provision is made for 
the installation of remoto control in con- 
nection with the Alatara wireless station, 
in Ceylon, and for similar plants at Hong 
Kong and Aden. Money is also being 
spent on new wireless masts at Aden and 
the Rinella station, Malta. 

About £4,400 each is allotted to the 
Lizard and Rame Head stations. The 
new transmitting building at Horsea 
Island, Portsmouth. cost about £7,700. 

WIRELESS IN THE ARCTIC. The 
powerful radio equipment which is being 
taken into the Arctic by the U.S. expe- 
dition led by Lieut.- Commander Byrd. 
It is hoped to receive broadcast pro- 
grammes during the period when the 
expedition is otherwise out of touch with 

civilisation. 
WIRELESS IN THE COASTGUARD 

SERVICE. 
Interesting facts relating to the use of 

wireless telephony in the British Coast- 
guard Service are set forth in the annual 
report on the lifesaving apparatus of the 
Board of Trade. 

Wfip®Il@go 
Wait]. 

In the case of light vessels, telephone 
cables are being gradually superseded by 
wireless telephony. Under this system a 
group of light vessels is in communica- 
tion by wireless telephone with a centrally 
situated coastguard station. The coast- 
guard station acts in liaison with the 
G.P.O. coast wireless stations. Thus 
any S.O.S. signal picked up by light 
vessel is immediately passed on to the 

MAY,. 511i.- 1926. 

WIRELESS AT WESTMINSTER. 
By OUR SPECIAL PARLIAMENi'ARY 

CORRESPONDENT. 

Telephony Experiments with U.S.A. 
N the House of Commons on Tuesday 

of last week Sir A. Sinclair asked the 
Postmaster- General whether the 

Government refused to conduct experi- 
ments in wireless telephony with either 

The Vicarage, Stoke St. Milboro, Ludlow, Salop, Eng. 

To Ra 

a ` 1 as.T 
w 

. at 

Swinging Key Chirp 

(This station receives only) 

red hr . n 

IfAdii y R 
R lity 

QRN QRM 

QSB 

QSS. to R 

QRH Mts QRB DX. U.S.A. 1. 2. 3. 4. 5. 6. 7. 8. 9 

Canada. 1. 2. 3. Chile. Date sent 
Argentine, Brazil, Porto Rico Java, Maroc, Russia, China, Uraguay, 
Iceland, All Europe, S. Africa, Mosul, Japan, Philippine Islands, Panama, 
Cuba, Palestine, Arctic Ocean, India, " A.R.R.L." New Zealand, Australia, Indo China. 

Receiver: -O -V -I Reinartz Tuner. 12.150 Mts. PSE QSL by Card 0.M. 

lE Hi ft Lug ft. No Earth " 73. and Dx." Or. A. E. LrvzszY. 

A NEW QSL CARD. This card, designed by a receiving amateur, is a model which 
might well be followed by other amateurs. It provides for a maximum amount of 

information likely to be useful to the transmitter whose signals have been heard. 

cents-al coastguard station, whence it is 
communicated either to a coast wireless 
station or to the coastguard station 
nearest to the vessel in distress. 

0000 
SKITTLES BY WIRELESS. 

A novel skittle tournament was played 
a short time ago in the llndian Ocean. 
On Marclr 5 the " Herefordshire," home- 
ward bound from Rangoon, received a 
wireless message from the " Oxfordshire," 
outward bound, challenging six men pas- 
sengers to a game of skittles on the fol- 
lowing morning, six rounds each, and 
after each round the scores to be wire - 
lessed from one steamer to the other. 

The " Herefordshire " team made a 
score of 27 points (says a correspondent 
of The Times). This was immediately 
sent by wireless to the " Oxfordshire," 
then about 200 miles away, and within 
two minutes the reply came back that her 
team had scored 32. Up to the fifth 
round it was a neck- and -neck race, and 
amidst great excitement the final message 
showed that the " Oxfordshire " had won 
by nine points, 146 to 137. The precision 
with which the scores were communicated 
was remarkable, the results being known 
every time in less than three minutes. 

0000 
ADDRESS WANTED. 

Messrs. Ripaults, Limited. would be 
glad if Mr. H. S. Poock, who recently 
wrote for particulars of the company's 
products but gave no address; v.ould 
communicate with them again. - 

Australia or Canada on account of their 
commitments with the i nited States of 
America. 

Sir W. Mitchell= Thomson (P.M.G.) 
said that the only reason why the experi- 
ments had so far been confined to the 
U.S.A. was that thn U.S.A. was the only 
country equipped with suitable tran. -- 
miffing and receiving apparatus for the 
purposi of reciprocal experiments. The 
Government were under no obligation to 
the United States which would preclude 
their undertaking experiments with 
Canada or Australia in the event of 
stations for the purpose being provided. 
Wireless Talks on Fisheries. 

Mr. Guinness, the Minister of Agricul- 
ture, in response to an appeal by Mr. 
Harrison, said he would be glad to try to 
arrange suitable wireless talks on fish and 
fisheries with the object of stimulating 
the fishing trade, both in the interests of 
the nation and the industry itself. 

REVIEW. 
" Daily Exprea.s Broadcasting Map of 

Europe." Published by Geographin 
(1923), Ltd. Paper, ls. ; cloth, 3s.- 
A map of Europe indicating the broad- 
casting stations and provided with a scale 
so that distances between stations can b, 
measured to a very close approximation,. 
the projection of the map being on the 
Zenithal Equidistant basis. Call signs 
and other particulars of the stations are 
given and also the magnetic bearings. 
The map should prove of interest to those 
who go in for distant broadcast reception. 
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Savoy Hill Topicalities : By Our Special Correspondent. 

Short -wave Transmissions. 
American listeners are looking for a 

reciprocal move on the part of Great Bri- 
tain, following on the successful relaying 
of WGY through Keston. What they de- 
sire in thé- United States are short -wave 
transmissions from Daventry, which would 
stand a better chance of being picked up 
by Bound Brook, or some otter super - 
receiving station, than the present trans- 
missions on 1,600 metres. .At present, the 
B.B.C. engineers have a lot of overhauling 
to do, and there is no immediat. prospect 
of development in the direction of short - 

wave transmissions; but in aborut a year's 
time we shall, no doubt, see a second 
station erected at Daventry for short- 
wave experiments of a novel nature. If 
it wore a choice between a second station 
for Loudon and a short -wave station for 
Daventry, listeners in Great Britain 
would, without doubt, plump for the 
former. 

0000 
British Broadcasts are Best. 

A British listener in Nigeria, however, 
suggests that on behalf of himself and 
other Britons in the Colonies, the B.B.C. 
should give a low wavelength transmis- 
sion, since British broadcasts are notor- 
iously better than those , of other 
countries, including KDKA. A listener 
in Lagos says that good reception is ob- 
tained on the west coast of Africa from 
5N0, 2L0 and 6BM, as well as from 
several Continental stations, Madrid on 
375 metres and 392 metres being the best. 
Since the third week in March, 2L0 has 
been better than 6BM, although pre- 
viously the reverse was the case. On 
March 20th a noticeable change took place 
at Lagos in the middle of the Savoy 
Bands, which came in at unusual 
strength -too strong, indeed, for head- 
phones- putting the atmospherics which 
had previously been strong, into the 
background. This definite mention of a 
time at the equinoxes when wception 
conditions so completely altered ha,. a 
scientific value. 

c o c o 

Prince of Wales to Broadcast. 
- 

The speeches at the National Sating: 
Movement 10th Anniversary Meeting :u 
the Albert Hall on May 14th, to be broad- 
cast from 7.0 to 7.50 p.m., will consist 
of those delivered by the Prince of Wales 

(who is presiding), Mi-. Winston 
Churchill, _lIr, William Graham and Sir 
.Austen Chamberlain. 

0000 
The Sir Harry Lauder. 

The third and last of Sir Harry 
Lauder's present series of broadcasts htís 
been fixed for July 3rd. The great little 
than is arranging a very special pro- 
gramme for this occasion, as he has been 
mightily pleased by the couple of thous- 
and letters or more of appreciation and 
suggestion which reached hint from lis- 
teners in all parts of the world after liis 
previous broadcasts. 

0000 
That Child. 

The Variety programme on May 1lth 
will include the fourth episode of " That 
Child," Mrs. Florence Kilpatrick's series if sketches of the average youngster's 
everyday life ; syncopated duets by John- 
son and t.reuop, two artists who are new 
to broadcasting, and an unusual enter- 
tainment by Dates, the mart with the won- 
derful memory. 'Every regular visitor to 
the variety theatre probably knows some- 
thing of this artist's extraordinary feats 
of memory. It will be nuore difficult for 
lini to display his powers of memorising 
through the medium of the microphone, 
and his broadcast will be adapted accord- 

ingly. He will give listeners a few points 
as to how he memorises, after which it 
is proposed to have visitors in the studio 
to ask Datas questions. These visitors 
will be complete strangers to him and none 
of the questions yfill be arranged pre- 
viously: The B.B.C. vouches for the 
authenticity of the programme. 

0000 
A New Revue. 

"Radio Radiance " and " Listening 
Time " have had their run, and the 
B.B.C. is now thinking of embarking nil 
a new type of broadcast revue which 
shall have a definite plot as a back - 
ground to the musical numbers and dia- 
logue. This new series has been written 
by Mr. Ernest Longstaffe, who will also 
act as producer when the first perform- 
ance is broadcast on May 29th. The title 
of the revue is to be " The Bee Bee 
Cabaret." 

0000 
Philemon. 

I wonder if listeners noted the little 
anecdote related by " Philemon " in his 
farewell talk from the London studio on 
April 27th ? It was just one more proof 
of the universal comradeship that broad- 
casting is establishing. He said that 
during a short holiday in Switzerland 
last winter he struck up acquaintance 

WINNING RECRUITS BY WIRELESS. A scene on Wanstead Flats last week when the 54th Divisional (RA.) Signals gave a wireless demonstration for the purpose of attracting recruits. A 30 watt transmitter was used, operating on 740 metres. 
A 35 
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with another visitor at an adjoining 
table in the hotel where he was staying. 
They had exchanged scarcely half a 
dozen sentences when the other visitor 
said to him : " I have an idea that you 
are Philemon' of the British Broad- 
cast." " Philemon " admitted his iden- 
tity and asked : " How did you know? " 
" simply by your voice," was the reply. 
" I have heard you broadcast so many 
times that I thought I could not be 
mistaken." 0000 
What About the Music ? 

On the other side of the picture we 
have the obviously sceptical comment of 
a well -known musician when he was con- 
ducting a concert which was broadcast 
from Manchester recently. During an 
interval in the performance he addressed 
his unseen audience through the micro- 
phone and, by way of preface, suggested 
that probably many people who were 
listening knew him personally but would 
not believe that it was actually he who 
was speaking, owing to wireless distor- 
tion. The inference drawn by some 
listeners was that although he was con- 
ducting one of the leading orchestras in 
the country in what was an almost flaw- 
less performance, he had no more faith 
in the recording powers of the micro- 
phone as regards the music than he had 
in it as far as the timbre of his voice was 
concerned. It was not the happiest of 
moments for hypercriticism. 

0000 
Hidden Wires. 

In the main ballroom of New Verrey's 
Restaurant, which was recently opened, 
and from which dance music is being 
broadcast at various dates this month, 
no lines are visible for the microphone 
connection, as they have all been 
enclosed in the walls and ceiling during 
the construction of the premises. The 
direct connecting wire for the microphone 
is drawn down from the plaster orna- 
mentation in the ceiling whenever a 
broadcast is taking place, and is after- 
wards pushed back so that it is normally 
hidden. 0000 
The Youngest Princess. 

A listener has written to Savoy Hill 
suggesting that in view of the great 
national interest taken in T.R.H. the 
Duke and Duchess of York and in the 
baby Princess, the B.B.C. would be per- 
forming a service to millions of its 
listeners if it, could obtain permission to 
take a microphone into the Royal 
nursery, so that the Princess could be 
invested with the added fame of being 
the youngest broadcaster on record. 
While there is no question that Royal 
babies perform a similar function of lung 
expansion to all other babies, this is not 
an excuse for notoriety. 

0000 
The Crystal Palace. 

The suggestion has been revived that 
the new higher -power station for London 
should be erected at the Crystal Palace. 
If the idea is that this would make the 
Palace a public Mecca again, it is 
scarcely feasible. ' The Palace might be 
an ideal site for the transmitting aerial, 
as the towers are about 700 feet above 
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FUTURE FEATURES. 
Sunday, May 9th. 

LONDON.- Shakespeare's Heroines : 

" Lady Macbeth " -Mrs. Pat- 
rick Campbell. 

MANCHESTER. - Mendelssohn's 
" Hymn of Praise." 

Monday, May 10th. 
LONDON. -" What Would You Do ?" 

A ' competition organised by 
Pearson's Weekly. 

GLASGOW. -The Pianoforte Sonatas 
of Beethoven. 

Tuesday, May 11th. 
LONDON.- Variety : Johnson and 

Grenop (Piano and Banjulele). 
Datas (The Man of Memory) 
" That Child " (IV.). John 
Henry from an Aeroplane. 

BIRMINGHAM.- Musical Operetta : 

" Marriage by Lantern Light 
(Offenbach). " The Sweep "- 
A Play in Two Scenes. 

CARDIFF. -" Young England " : A 
light opera in three acts, re- 
layed from the Theatre Royal, 
Bristol. 

MANCHESTER. -The Lure of the 
West Country. 

Wednesday, May 12th. 
LONDON. -The Wireless Follies 

Concert Party. 
ABERDEEN.- Cllnl'al Mllslc by The 

Aberdeen Railway Male Voice 
Choir. 

BELFAST. -" The Wizard of Wire- 
. less " -a Play. 

Thursday, May 13th. 
LONDON. -Wynne Ajello (soprano), 

Roy Henderson (baritone), The 
Wireless Symphony Orchestra. 

BIRMINGHAM. - Lightsome Pro- 
gramme. 

. BOURNEMOUTH. -A Sussex Evening. 
The Downland Musickers, re- 
layed from Mansfield Hall, 
Worthing. 

BELFAST.- Ascension Day Music. 
Short Plays and Orchestral 
Music. 

NEWCASTLE. -Gems of Opera. 
' Friday, May 14th. 

LONDON. - Brighton Competitive 
Musical Festival, relayed from 
the Dome, Brighton. 

ABERDEEN. -The Aberdeen Radio 
Players in " Nettles " -a Rural 
Scotch Comedy. 

CARDIFF. - Masters in Merrymak- 
ing : Sterndale Bennett and 
Billy Leonard (Entertainers). 
The Station Orchestra. 

MANCHESTER. -Band Items, Songs 
and a Play. The Tyldesley 
Temperance Prize Band. 

NEWCASTLE. --A Brass Band Night. 
The Brancepeth Colliery Silver 
Prize Band. 

sea level, with a span of about 1,000 
feet, but the erection of an aerial there 
would not prove any attraction for the 
public. And the proximity of Croydon 
Aerodrome definitely ruled out this sug- 
gestion when it was put forward semi- 
officially. If, on the other hand, the 

MAY 5th, 1926. 

Palace were used for studio Purposes, the 
aerial would have to be placed elsewhere, 
and so the advantage of height would be 
Iost. Besides, the B.B.C. would not be 
likely to incur the expense of purchasing 
the Crystal Palace for the sole purpose 
of erecting a higher -power transmitter. 

0000 
B.B.C. Headquarters. 

The only really useful purpose to which 
the Palace might be put in connection 
with broadcasting would be to make it 
the headquarters of the B.B.C., with 
studios, a public broadcasting theatre, a 
concert hall, ballroom, and other ameni- 
ties as adjuncts to the administrative 
offices. Already, in spite of the three 
new studios opened only a few months 
ago at Savoy Hill, the cry is for more 
accommodation. On such a site as that 
occupied by the Palace there would be 
room for any developments that were 
necessary. We may hear-more of this 
suggestion when sanction is received for 
the erection of a second London station. 
That, meanwhile, seems to be the first 
consideration. 0000 
Trooping the Colour. 

Some confusion has arisen over the 
proposal to broadcast the ceremony of 
Trooping the Colour which celebrates the 
King's birthday in June. A statement 
has been published (not in The Wire- 
less World) to the effect that the broad- 
cast last year was not a success. The 
truth is that no' attempt was made last 
year to broadcast this function, and, if it 
takes place on June 5 next, it will be the 
first occasion on which it has been done. 
It has been stated further that the 
reason for last year's non -success was that 
the microphone was damaged, as well as 
other apparatus, during the evolutions of 
the troops. This is, of course, an inac- 
curate statement, and one is inclined to 
think that the writer had a very hazy 
recollection of something that occurred 
in connection with another and not 
entirely dissimilar event, viz., the Mili- 
tary Searchlight Tattoo at Aldershot. On 
that occasion the B.B.C. engineers had to 
haul the microphone into safety as one 
of the regiments taking part in the 
Tattoo bore down upon it in the course 
of their display, but certainly no damage 
was done. 

0000 
Radio Plays. 

Curious how opinion respecting pro - 
gramme items varies. The receipt of a 
trenchant.' criticism of a Manchester 
station relay to Daventry, which was 
labelled as a " very mediocre play " ex- 
tending " over two solid hours," 
prompted the Correspondence Department 
at Savoy Hill to analyse the letters re- 
ceived from other listeners on the same 
subject, and it was found that the files 
contained well over three hundred appre- 
ciative comments. The play referred to 
was " The Web," and, judged on its 
merits, it was deemed worthy of two 
hours of Daventry's transmission time. 
Moreover, it may be pointed out that it 
is in deference to the wish expressed by 
many listeners that the length of the 
radio play tends to increase. 
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RECEWING AERIAI S, 
A Simple Theory of Induced Aerial Currents. 

By F. M. COLEBROOK, B.Sc., D.I.C., A.C.G.I. 

N the course of varions articles in The :Wireless 
World' the writer has had occasion to make certain 
assumptions as to the essential character of a receiv- 

.ing aerial from an electrical circuit point of view. In 
each case the assumptions were put forward tentatively 
as a simplification which appeared to be consistent with 
actual experience, though not based on -a detailed analysis. 

Since then the subject has been more thoroughly investi- 
gated from a theoretical .point of view by two analytical 
methods. The first of these is the writer's Own (as far 
as he is aware), but for the second and on the whole 
rather simpler method he is indebted to a publication by 
DIr. _Al ullin.2 

As a result of this investigation the original assumptions 
with regard to a receiving aerial have not only been 
proved to be correct, but a number of other deductions 
have been made which have an important bearing on the 
design of receiving aerials, and the present paper aims 
at giving as simple ah account as possible of these 
conclusions. 

Field Surrounding a Receiving Aerial. 
In the first place it will be well to outline the essential 

character of an aerial receiving system. In most practical 
cases the aerial will consist of two main parts, a more or 
less vertical clown -lead joined at its upper end to a more 
or less horizontal wire or group of wires. The lower end 
of the down -lead is connected to some form of tuning 
circuit, consisting of any suitable arrangement of induct- 
ances and capacities. Some point of the tuning circuit is 
connected either to an earthing system, a water main, for 
instance, or in some cases to an earth screen. In the case 
of small aerials for broadcast reception the Post Office 
licence imposes the limit that the total length of the aerial 
from the earth connection to the end of the horizontal 
part, if any, shall not exceed rooft. 

This aerial is situated in an electromagnetic field 
which, at any given instant, is of an exceedingly compli- 
cated form, since it contains contributions from all the 
wireless transmitting stations in the world that happen to 
be in operation at that moment. The actual form of the 
electromagnetic field is thus quite beyond the powers of 
the mind to-conceive, but actually all except a compara- 
tive few of these contributionfi will be exceedingly small, 
and in any case the contribution from each transmitting 
station can be considered to produce its own effect on the 
aerial system independently of the others. For the pre- 
sent purposes, therefyre, it will he legitimate to assume 
that the only field present is that due to some particular 
transmitting station, the signals from which it is desired 

' " More about Crystal Reception," The Wireless )World, 
July 23rd, 1924. 

" What is the Best Circuit for Crystal Reception ?" Thy 
Wireless World, April 30th, 1924. 

z " On the Current Induced in a Wireless Telegraph Receiving 
Antenna." E. B. blotillin. Reprinted from Proc. Camb. Phil. 
Soc., Vol. XXII, Part 4. 
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to receive on the aerial. The electric field from this 
station will probably be sensibly uniform throughout the 
space occupied by the aerial, and will induce a certain 
electromotive force in each small element of length of 
the aerial. Even if the field is uniform, holvever, the 
aerial wires will not in general be quite symmetrically 
disposed with respect to the field, so that each equal 
element of length of the aerial will not necessarily have 
the same amount of electromotive force induced in it. 
Since the aerial wires are conductors of electricity, the 
induced electromotive forces will combine together to pro- 
duce an alternating current flowing up and down the 
aerial and through the tuning circuit. As a circuit for 
electric currents, however, the aerial is by no means a 
simple conductor, since each element of its length can 
be considered to have a certain inductance, a certain re- 
sistance, and a certain capacity. These facts are, of 
course, quite familiar, hut they are restated to emphasise 
the point that an aerial receiving signals from a distant 
station is an exceedingly complicated electrical system. 
A full analysis of the case will show, nevertheless, that 
from the point of view of any associated tuning or re -' 
ceiving circuit the aerial system and its induced electro- 
motive forces can be represented in a perfectly simple 
and comprehensible manner. It can be shown, in fact, 
that when, as is usually the case, the 'aerial is receiving 

AERIAL 

AERIAL 

TUNING CIRCUIT 
AND DETECTING 
APPARATUS 

TUNING CIRCUIT 
AND DETECTING 
APPARATUS 

Fig. i -Typical broadcast receiving aerial and its equivalent 
electrical circuit. 

signals, the frequency of which is less than the natural 
frequency of the aerial, i.e., of wavelength greater than 
the natural wavelength of the aerial, then the actual 
system, drawn in Fig. 1, behaves with respect to the - 

tuning circuit as if it were the simple series circuit shown 
in the same figure. 

It' will he seen that in the circuit the aerial and its in- 
duced electromotive forces are represented by three separate 
elements : (s) an alternating electromotive force -which can 
he visualised as a little alternator, driving current through 
the circuit ; (2) a pure capacity, represented by a small 
condenser ; (3) a pure resistance. The tuning circuit, 
together with the load, if any, imposed on the system 
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Receiving Aerials. - 
by the detecting apparatus, is represented as a certain 
effective inductance in series with a certain effective re- 
sistance. The process' of tuning can be considered 
approximately as adjusting the effective inductance of 
the tuning circuit until the positive reactance that it 
opposes to the current flowing in the circuit is just equal 
to the negative reactance due to the effective aerial capa- 
city. The current flowing through the tuning circuit then 
reaches its maximum value, the practical aspect of which 
condition is that the signals heard in the telephones reach 
their greatest intensity. The amplitude of the alter- 
nating current flowing through the tuning circuit can now 
be represented by the simple expression 

le 
Re+ R 

where R is the effective resistance of the tuning circuit. 
The above equivalent aerial quantities have definite 

values for a field of given intensity and given frequency. 
The actual order of these 'magnitudes, and the way they 
depend on the conditions of operation and the design of 
the aerial will now be considered separately. 

Effective Aerial Capacity. 

The natural wavelength of a too -foot aerial will be 
somewhere in the neighbourhood of x20 metres. If the 
aerial is used for receiving signals, the wavelength of 
which is long compared with 12o metres, the effective 
aerial capacity will be practically constant with respect 
to frequency, and will be very nearly equal to the actual 
capacity of the aerial as determined either by calculation 
from the usual formulce, or by measurement. If Co he 
the actual aerial capacity, then the effective capacity Ce 

is given approximately by the formula 
Co 

Ce= (t -0.821 À 2 /íßz) 

where X is the wavelength of the signals and a° the 
natural wavelength of the aerial. Thus taking X° as 120 

metres, and X as, say, 36o metres; 
Ce= C° /(I - O.O91) 

= I.O9 Co 

The above formula is not exact, and only applies when 
A is at least three times À. The formula shows, how- 

ever, that if this condition is fulfilled, as it generally 
will be in cases of broadcast reception, then the effective 
aerial capacity will not vary greatly with frequency. 

As an example of the general order of magnitude of 
this capacity Cef we Neill take a single wire aerial consist- 
ing of a vertical part 3oft. long and a horizontal part 
loft. long, composed of, say, 3/19 copper wire. The 
calculated capacity for such an aerial will be about 170 

micro -microfarads, and its negative reactance at a 'wave- 
length of 36o metres will be about 1,000 ohms. If the 
horizontal part consists of two widely spaced wires, each 
ryoft. long, the capacity will be increased by something 
from 6o to 7o per cent., and a positive reactance of about 
óoo ohms will be sufficient to tune to 36o metres. It 
should be pointed out, however, that for receiving a large 
aerial capacity is not in itself an advantage, except in so 

far as a smaller coil, with correspondingly lower resist- 
ance, is. sufficient for tuning. A certain advantage is to 
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he derived from increasing the aerial capacity by doubling 
or trebling the top wires, but this is due to another reason 
which will appear later. 

Before leaving the subject of the effective aerial capa- 
city it should be noted that the negative reactance of the 
above aerial at the frequency corresponding to that, for 
instance, of the Daventry station be between 4,000 
and 5,000 ohms. It is difficult to introduce this amount 
of positive reactance into the circuit with a coil of reason- 
able size without also introducing a considerable resist- 
ance, with a consequent falling off in selectivity. This is 

a fact which has probably been generally observed, and 
it is hoped to return to it at some future date. 

Effective Aerial Resistance. 

As was pointed out in the introduction to this paper, 
any aerial structure will have a certain resistance per 
unit length. Under conditions of operation, with high - 
frequency currents flowing in the aerial, this resistance 
per unit length will be somewhat greater than the ordinary 
ohmic resistance of the conductor of which the aerial is 

composed, for two reasons. In the first place, the high 
frequency of operation is associated with what is known 
as the " skin effect," which means that the current flow- 

ing in the conductors is not uniformly distributed over 
the cross- section, but is confined to a thin surface layer. 
This will, of course, produce an increase in the resist- 
ance of the conductors as compared with their resistance 
at low frequencies or for continuous current. In the 
second place, there will be a certain amount of re- radia- 
tion from the aerial, the effect of which can be repre- 
seated as a certain distributed radiation resistance. The 
latter effect will, however, be relatively small, except at 
frequencies in the neighbourhood of the natural frequency 
of the aerial. 

Under reception conditions, therefore, the resistance of 
the aerial per unit length will consist of the high -frequency 
resistance of the conductor, plus a small additional term 
due to radiation resistance. 

Importáuce of a Good Earth. 
The analysis based on this assumption gave for the 

effective resistance term R an approximate expression 
applicable to all cases in which the wavelength of opera- 
tion is at least three times the natural wavelength of the 
aerial :- 

Re =I3(t +0.3290 

where R° is the total resistance of the aerial, i.e., in the 
case-of a uniform single wire aerial the resistance per unit 
length multiplied by the length. 

Now, some while ago the present writer, in conjunc- 
tion with Dr. R. L. Smith -Rose, carried out some 

measurements of the effective resistance of various types 
of aerial structure with various forms of earthing systems 
at the frequency of the transmission from 2L0.1 It was 
found that an aerial similar to that described above as a 
typical example, with an earth connection in the form of 
a large buried metal plate (about 20 sq. ft. of surface) 

I " Some experiments with aerial and earth circuits." R, L. 
Smith -Rose and F. M. Colebrook. Experimental Wireless, 
January, 1925. 
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appeared to have a resistance of over 3o ohms, which 
would indicate a resistance of about 0.9 ohm per foot for 
the aerial. Neither skin effect nor radiation resistance 
would be sufficient to account for so large a figure as this, 
so there must be some other source of resistance loss in 
the circuit (that due to the tuning coil was, of course, 
deducted in arriving at the above figure). It was found 
that by connecting the aerial to the water main system 
instead of to the buried plate earth, the resistance was 
brought down to about 25 ohms. (These figures will not be 
found in the article referred to above as they refer to 
certain preliminary measurements made with a single wire 
aerial. For the measurements described in the article 
a- double wire aerial was used.) Finally, by connecting 
the aerial to an earth screen instead of earthing it in 
the ordinary way, the resistance was reduced to about 
to or r r ohms. This, then, is the explanation of the 
apparent discrepancy between the observed resistance and 
that which would have been anticipated from the above 
formula. The actual equivaient aerial resistance is seen 
to consist of two parts. The first of these is derived from 
the high -frequency resistance and the radiation resistance 
of the actual aerial itself, these being considered as uni- 
formly distributed throughout the length of the aerial 
(thdügh not necessarily equal in both parts of the aerial). 
If Ro be the total resistance of the aerial composed of 
these terms, the contribution of this factor to the equiva- 
lent aerial resistance R, will be approximatel4 R0 /3 for 
wavelengths which are fairly long compared with that 
of the aerial, and will not vary very much with fre- 
quency under the same conditions. The other, and prob- 
ably the far larger term,`consists of losses associated with 
the earth connection. It seems probable that the greater 
part of these is due to eddy currents in the earth in 
the neighbourhood of the aerial. This is suggested by 
the fact that the Lisa of an earth screen, the function of 
which is, as its name implies, to screen the earth from 
the electric field in the neighbourhood of the aerial, greatly 
reduces the effective resistance of the aerial. 

In the absence of further data, which it is hoped to 
obtain experimentally at some future date, this is all that 
can be said about the effective resistance term. It seems 
very probable, however,-that the actual wire and radiation 
resistance of the aerial is not the most important part of 
the effective resistance of the aerial circuit. The practical 
aspect of this is that it is unlikely that anything material 
is to be gained by refinements of construction or the use 
of special and elaborate types of conductor which have 
as their object the reduction of the wire resistance of 
the aerial. 

Effective Aerial Impedance. 
The effective aerial itpedance, from the point of view 

of the associated tuning circuit, can be considered as that 
clue to a certain effective reactance in series with a certain 
effective resistance. In receiving wavelengths longer than 
the natural wavelength of the aerial, the effective react- 
ance can be represented as that due to a capacity, the 
magnitude of which will not vary much with frequency if 
the wavelength of reception is at least three times the 
natural wavelength of the aerial. The reactance required 
to tune the aerial depends on this term alone. 
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On the other hand, the actual effectiveness of the aerial 
as a receiver of energy from the surrounding electro- 
magnetic field, i.e., from the wireless waves, will depend 
not at all on this effective reactance term, but on the 
other, i.e., the effective resistance term. It can easily be 
shown that for a given effective E.M.F. E, (R.M.S.), the 
maximum energy will be dissipated in the tuning circuit 
when the effective resistance of the latter (which includes, 
of course, the load effect of the detecting apparatus) is 
equal to R,, and the amount of this maximum energy is 
E,2 /4R,. Thus R, should be made as small as possible. 
but it appears that very little can he gained in this direc- 
tion by reducing the wire resistance of the aerial, since 

-the latter is not the most important part of the effective 
resistance term. It will be noted that the possibility of 
using valve retroaction as a means of reducing effective. 
resistance is here left out of account. The latter is too 
big .a subject to be treated in the present paper, xvhich 
refers specifically to aerials per se. (The conditions of 
direct crystal reception are actually as described above, 
but if valve reception is used, the possibility of retroaction 
reduces the importance of the resistance term in aerial 
design.) 

Calibration from a Local Source. 
One other important point must be emphasised before 

the remaining term of the equivalent aerial circuit is con- 
sidered. 

The general expressions for the aerial impedance, of 
which the simple formuhe given above are approximate 
forms, were deduced for the most general possible form 
of field distribution.. It was found, however, that neither 
the magnitude nor the distribution of the electric field 
intensities entered into the expressions for the effective 
impedance at all. It appears, therefore, that the effec- 
tive aerial impedance is independent of the manner in 
which the aerial is excited, whether the station concerned 
is near or remote, or whether the field is uniform or dis- 
torted. This has a very useful practical application, for 
it shows that the properties of the aerial, its range of 
tuning with given coils, etc., can be studied by means of 
a local source the frequency of which can be controlled 
to suit the measurements, and that the data so obtained 
will be applicable to the normal reception of distant 
stations. 

Effective E.M.F. and Effective Height. 

We now cone to the last and most important of the 
terms of the equivalent aerial circuit. 

For the sake of simplicity it will be assumed that the 
signal being received consists of a single pure frequency: 
In the case of a frequency band, such as that involved 
in telephony, the analysis will apply to each frequency 
considered separately. 

The expression for the effective E.M.F. was calcu- 
lated in the most general case, and it was found, as might 
he expected, that it depended on the constants and the 
form of the aerial and on the assumed distribution of 
the field, i.e., the " shape " of the wireless waves at the 
situation of the aerial. It was quite independent, how- 
ever, of the tuning circuit conditions, so that the tuning 
of the aerial does not in any way increase the E.M.F. 
acting in the aerial circuit. Another way of saying the 
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same thing is that the effective height of the aerial is not 
altered by tuning it. For a given aerial and a given 
shape of wave the effective E.M.F.. will be proportional 
to the strength of the field. This also is a result that 
one would naturally expect. 

It;is obviously desirable that for a given electric field 
this effective ,E.M.F. shall be as large as possible. The 
practical aspect of the matter is therefore to determine, 
from the way in which the effective E.M.F. depends on 

the form of the aerial, the most effective form of aerial 
structure. Actually it is not possible to give a perfectly 
general solution to this problem, as the most effective 
aerial form depends to a great extent on the actual shape 
of the field. However, in the great majority of prac- 
tical cases there is good reason to believe that the field 
will be uniform and practically vertical. (It is never 
exactly vertical, and one of the most recent developments 
in reception is the use of an antenna which depends for 
its action on the fact that there is in general a slight 
forward tilt of the wave front. The directive properties 
of the Beverage antenna are due to this fact.) Assuming. 
then, a vertical field and an aerial consisting of a ver- 
tical part, parallel to the field, and a horizontal part, 
perpendicular to the field, quite definite conclusions can 
he drawn as to the most suitable form of aerial structure 
within, say, the limitations imposed by the Post Office 

licence. Under the assumed conditions it will be per - 
missible and, in fact, preferable to make use of the term 
"effective height " rather than effective E.M.F.- prefer- 
able because the effective height is an actual property of 
the aerial, independent of the field, ,provided the latter 
is uniform and vertical. The term is derived in this 
way. If the amplitude of the uniform field intensity is 

e volts per unit length, and the effective E.I.F. induced 
by this field in the aerial is Ee, then the effective height 
of the aerial is that height which must be multiplied by 
the actual field intensity to give the effective E.M.F., 
i.e. : 

Hee = Ee. 
The expression for the effective height in terms of the 

wavelength of operation and the constants of the aerial is 

a rather complicated one, particularly if the constants of 
the aerial are not the same in the two parts of it, as will 
be the case, for instance, if the top consists of more than 
one wire. 

For a single straight vertical wire, however, the expres- 
sion is comparatively simple if the wavelength of opera- 
tion is long compared with the natural wavelength of the 
aerial, and is given very approximately by 

1 

He= -(1+ 0.2062 

where H is the actual height of the aerial, and the other 
symbols have the same meaning as already defined. Thus 
the effective height of a plain vertical aerial is approxi- 
mately one -half the actual height, and, under the con- 
ditions stated above, will not vary very much With the 
frequency of operation-. 

This case, however, is somewhat academic. The type 
of aerial more generally used is a more or less close 
approximation to the inverted L form. The actual 
expression corresponding to this case will not be given 

A 40 

IAY. sth, 1926. 

as it is rather more complicated. It will be found in a 
fuller account of this subject which is being published 
elsewhere. As an example, however, we will take the 
typical case already described above, i.e., vertical height 
Soft., horizontal length ¡oft. The calculation in this 
case gives He= 26.6ft. for a wavelength of about 35o 
metres. It will be seen that this is very nearly equal to 
the actual height. 

Effect of the Horizontal Section. 
The form of the general expression for the effective 

height of the inverted L type of aerial shows that 
although under the assumed conditions no E.M.F. is 
induced in the horizontal part by the electric field, the 
effect of the. horizontal part is to increase the effective 
height from the lower limit of half the actual height. 
Thus, in the case quoted above, the effective height with- 
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Fig. 2. -Curve showing the relation between the effective height 
and the length of the horizontal portion in a 100ft. single wire 

aerial. 

out the horizontal part would be only r5ft., but the addi- 
tion of the horizontal part increases this to nearly 27ft. 
The general expression also shows that the tipper limit 
is when the effective height is equal to the actual height. 
Thus, in the present case, the doubling of the top wire 
to increase the effective top capacity could not increase 
the effective h eight, and thus the effective E.M.F., by 
more than 13 per cent. 

Since the horizontal part has this effect of increasing 
the effective height, it might be thought that there would 
he some optimum distribution as between vertical height 
and horizontal length for a given total length of wire. 
The curve of Fig. 2, which refers to the typical sooft. 
single wire aerial taken as an example, shows that the 
best distribution is when the whole length is vertical. 

Actual vertical height is thus; the important considera- 
tion in erecting an aerial for reception, and the effect of a 

reduction in height cannot be compensated for completely 
by increasing the top capacity if the total length is fixed. 
For any given vertical height, however, the top capacity 
should be made as large as possible. 

In conclusion, the writer would like to point out that 
though the principles described above are based on a 
purely theoretical analysis, they are nevertheless in good 
agreement with his experience with small receiving aerials, 
and are consistent with such actual measurements as he 
has made. . 
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The airship "Norge" of the Amundsen -Ellsworth Expedition. the arrangement of the D.F. aerials round the entelope is clearly distinguishable. 

WIRELESS ON THE POLAR AIRSHIP. 
Transmitting, Receiving and Direction = finding Equipment of the " Norge." 

iN the past most expeditions to the Polar regions 
have had to undergo long periods of complete isola- 
tion from the outside world, since it has not been 

possible to carry the means of communicating with civi- 
lisation. In the case of the forthcoming Amundsen - 
Ellsworth Polar Expedition, however, arrangements have 
been made whereby the Marconi Company have equipped 
the airship Norge with special transmitting and receiv- 
ing apparatus, which will enable the commander to keep 
in touch with either ship or land stations up to very con- 
siderable distances. The airship will, in fact, be in a 
position to maintain communication with the outside world 
throughout its entire voyage through Arctic solitudes. 
The range of the transmitter and receiver will probably 
lit, in regions where interference is not great, anything 
up to z,000 miles. 

Preliminary Tests. 
On the first stage of the airship's journey to the Pole, 

from Rome to Puiham, Norfolk, regular two -way corn- 
... munication with the Air Ministry, London, was estab- 

lished when the Norge was oNer the south coast ofFrance, 
and was maintained throug'out, the remainder of the 
voyage. Reception appeared to be only limited by the 
interference of local stations A good deal of interfer- 
ence can be eliminated by receiving on the D.F. loops 
and putting " minimum " on the interfering station. In 
the Arctic, where interference will be negligible, no 
difficulty at all should be experienced. 

Of particular interest is the direction -finding system, 
which will enable the navigators accurately to determine 
their position and course Ivithout the aid of the com- 
passes, which have reduced navigational value in the 
region of the Pole itself, due to the peculiar configuration 
of the earth's magnetic field. 

The transmitter is an adaptation of the Marconi 
0.5 kW. Type U set, and is suitable for continuous wave 
and tonic train signalling. In order to meet the special 
conditions obtaining in the airship and to utilise to the 
best advantage the very limited space available, the prin- 
cipal components are mounted on a light teak baseboard. 
These components comprise : -Two Type '1' 250 valves, 
H. F. choke, reaction condensers, " Send- Receive " 
switch, C.W.- I.C.W. switch, and measuring instruments 
for indicating aerial current, feed current, high- tension 
volts and filament volts. 

The aerial tuning inductance and variometer forni sepa- 
rate units, and, used in conjunction with the airship's 
trailing aerial, cover a wave -range of approximately 550 
to 1,500 metres. On the transmitter 6 to 7 amps. may 
be obtained in the aerial on the optimum waves. and 4 
to 5 on the extremes. 

The two oscillating valves are connected in parallel, 
and continuous wave signalling is effected by a manipulat- 
ing key connected in the grid circuit. For tonic train 
signalling the grid circuit is interrupted by a small rotary 
interrupter. 

Wind- driven Generator. 
Power for the anode circuits of the transmitting valves 

and for charging the filament lighting batteries is derived 
from a combined H.T. and L.T. direct current generator 
developing 133 milliamperes at 3.000 volts and 14 
amperes at 14 volts. 

The generator is titled just astern of the wireless cabin 
on a locker, and is driven by an air -screw with a right - 
angled bevel drive. The centre of the propeller is about 
five feet from the side of the gondola, and the angle at 
which the propeller faces the air stream can be varied 
from inside the cabin by a special lever which may be 

i .,, _ - 
'i- - _ -..a.r: e. w.4.1.,..iada... 0. 
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adjusted and locked to suit the speed at which the ship 
is travelling or the rate required by the dynamo. The 
propeller is of the four -bladed type, and is capable of 
developing about 3 h.p. 

For emergency purposes a horizontally opposed twin - 
cylinder petrol engine of 4 h.p. is mounted on a lightly 
constructed tubular steel 
framework which can be 
quickly fixed just outside 
the gondola. The generator 
that is driven from the air - 
screw can be quickly at- 
tached to this framework by 
means of wing nuts if the air 
power is insufficient. 

A switchboard fitted with 
an automatic cut -out, am- 
meter, voltmeter, a n d 
" tV / T - Charge " change- 
over switch, enables the 
low- tension batteries to float 
across the low- tension side 
of the generator during 
transmission or to be charged 
when the transmitter and 
receiver are not in use. 

A special type of fair - 
lead is fitted in the base of the gondola for the trailing 
aerial, which is 3ooft. long. This fairlead enables a 
new aerial and weight to be fitted while the airship is 

in flight, should it be necessary. An ordinary Paxolin 
aerial winch with an expanding brake is supplied. 

Special receiving apparatus is utilised both for direc- 
tion- finding and for ordinary service reception. As in 
all aircraft, economy of space and the minimum ì,f weight 
a r e essential 
features, and to 
meet these re- 
quirements 
several of the 
units are uti- 
lised both for 

) 
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direction -finding and service reception purposes; in par- 
ticular the H.F. and L.F. amplifiers. 

A -Marconi short -wave two -valve receiver with a wave - 
range of ro -coo metres is carried. This is intended for 
communication with Point Barrow, where a short -wave 

In order to utilise to the best 
assembled on a teak baseboar 

advantage the space available the transmitting apparatus has been 
d. The A.T.I. and variometer are installed as separate units under 

the operator's writing table. 

transmitter is installed. The aerial for this apparatus 
is a short length of wire fixed between the wireless cabin 
and one of the engine gondolas. 

D.F. " Aerials. 
The direction -finder loops are fitted diagonally round 

the óutside of the envelope, the centre of the loops coin- 
ciding with the lead -in to the wireless cabin. The loops 
consist of two turns of wire, spaced about nine inches 
apart. The loops are doped to the fabric with linen 
tape, forming a neat and unobtrusive but very efficient 
fitting. 

Inside the cabin eight terminals are fitted on an ebonite 
panel to which the ends of the loops are connected. This 
enables the loops to be put in either parallel or series, 
whichever is found most advantageous on the wavelength 

being received. 
Reception on the radiogoniometer utilises practically 

the same circuits as are used for service reception with 
the trailing aerial. 

A radiogoniometer unit and a three -range transformer 
unit are used in conjunction with a high -frequency 
amplifying detector and a low- frequency magnifier. 
A low- frequency note filter is also provided, which 

can be inserted, when de- 
sired, 'into the circuit be- 
tween the output terminals of 
the amplifier and the input 
terminals of the note magni- 
fier. A local oscillator is 
provided to enable bearings 
to be taken on the long con- 
tinuous -wave stations. 

The transformer unit com- 
prises three air core trans- The tuner unit of the service receiver, which has a wavelength range of 300-25,000 metres. 
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Wireless on the Polar Airship. - 
formers with condensers for secondary circuit tuning 
covering wave ranges of 2,000 to 5,000, 4,000 to ro,000, 
and ro,000 to 25,000 metres. 

The amplifier is provided with six type V24 valves 
with resistance- transformer coupling for high- frequency 
magnification and a type QX valve for rectification. 

The note filter circuit is provided with a single type 
V24 valve and an oscillating circuit tuned by means of 
a variable condenser. 

The low- frequency magnifier has two transformer - 
coupled type V24 valves, which can be switched into 
circuit according to the conditions of reception. 

The local oscillation generator utilises one type V24 
valve, which can be switched into circuit for receiving 
continuous -wave signals. 

A 66 -volt dry cell battery is tapped at suitable points 
for supply current to the anode circuits of the receiving 
valves. The valve filaments are run off the battery used 
for lighting the filaments of the transmitting valves. 

Universal Tuner. 
For the reception of continuous wave, spark, and tele- 

phone service messages a plug -in coil tuner covering a 
wave -range of 300 to 25,000 metres is connected to the 
high -frequency amplifier in place of the transformer and 
radiogoniometer units used for direction -finding. 

The tuner is a coupled circuit instrument and is pro- 
vided with reaction coupling to the grid circuit. Eleven 
plug -in coils are provided to cover the full wave- range, 
any one of which can be inserted in the aerial, grid, or 
reaction circuit- according to the wavelength which is 
required. 

The service receiver utilises the same aerial as that used 
for the transmitter, the aerial being connected either to 
the receiver or transmitter by means of the " Send - 
Receive " switch which is conveniently mounted on the 
transmitter panel. 

The chief difficulty in fixing the apparatus in the wire- 
less cabin of the Norge was lack of space, the operator's 
quarters being naturally somewhat cramped. In fixing 
the instruments it was necessary to give more attention 
to convenience of wiring than to appearance, but in spite 
of every economy in space and weight the general effect 
is very workmanlike. The whole forward wall of the 
cabin is taken up with the transmitter panel. 

A narrow table is provided for the operator's writing 
and for the manipulating key on the starboard outside 
wall. Under the left -hand side of the table the trans- 
mitter inductance is fitted to the floor. A variometer for 
fine transmitter wave adjustments is also fitted on the 
left under the table. Next to these instruments, on the 
right -hand side, is fitted a small triangular cupboard, for 
carrying spares. 

The accumulators, of the thin -plate high -discharge 
type, and the dry batteries stand on the floor. A double - 
pole change -over switch is fitted in the cabin, and the 
r2 -volt lighting mains for the ship are brought to this, 
as well as the wireless rz -volt supply. This enables the 
ship's accumulator and the wireless accumulator to be 
charged in parallel from the wireless generator, and if 
the ship's main gives out, current can he supplied from 
the wireless accumulator and vice vrr.a. - 

WOo old 671 

WIRELESS PICTURE TRANSMISSION. 
N interesting talk was given by Mr. T. Thorne 
Baker at the Hotel Cecil on Tuesday afternoon, 

April 27th, when a demonstration of the Wireless Picture 
Transmission apparatus invented by him, which is now 
known under the name of " Izon," was arranged by, 
Messrs. 'W. Watson and Sons, Ltd. 

It will be remembered that this apparatus was de- 
scribed in detail in the issue of The Wireless World for 
March 24th, and at the demonstration an allusion was 
made to the first tests of wireless transmission by this 
method over a distance which was carried out by The 
Wireless World. The success of The Wireless World 
tests has had a sequel in the carrying out by the B.B.C. 
from 2L0 of a number of experimental transmissions 
with the apparatus, and readers may have recently heard 
the distinctive signals from zLO, which were unintelligible 
to them, produced by these transmissions. It is under- 
stood that the receiving apparatus will shortly be on the 
market, and that the broadcasting of pictures may become 
a fairly regular item in the programmes from 2L0. 

Further developments in this interesting subject will 
be looked forward to with interest. 

THE CASE FOR BROADCASTING. 
j('O the April number of The London Mercury Mr. J David Cleghorn Thomson has contributed a thought - 

provoking article, entitled " The Case for Broadcast- 
ing," in which the progress of broadcasting is dealt with, 
particularly in its relation to music and the drama. 

The broadcast studio (writes Mr. Thomson) gives ideal 
conditions for the performance of certain types of music - 
chamber music, for instance. It was once said that in reading 
a great lyric poem one felt that one was not so much hearing 
as overhearing what the poet was saying. Wireless trans- 
mission makes it possible thus to overhear a string quartet 
playing in surroundings unembarrassed by a capricious 
audience -as if in an artist's studio -we listen to " Music at 
home." While the presence of a great and sympathetic 
audience may " key up " an orchestra to a greater brilliance 
of execution, in many instances chamber music rendered and 
received in this way retains the charm of a performance given 
by those taking part from the pure joy of expression -the 
charm of " home-made music." 

Broadcasting serves as an excellent test of good music 
-sifting the wheat from the chaff. A catchy tune with 
nothing more " to it " spreads with the contagion of a prairie 
fire -but, if every crystal -user can hear that catchy tune twice 
or threw times a week, it has a gay life but a short one 
Transmission shortens the life of shallow music and cannot 
harm great music, whose appeal only grows the more it is 
heard. 

A DUBILIER COMPETITION. 
CASH prize of £200 is to be awarded by the Dubilier 
Condenser Co., in a novel competition relating to the new 
multicapacity Dubilicon Condenser. The Dubilicon is a 

multiple condenser consisting of several sections, and com- 
petitors are required to estimate the number of capacity values 
qbtainable by combining the sections together in a Multiplicity 
of arrangements of series and parallel. Issued with the 
Dubilicon is a pamphlet showing bow the combinations of 
capacity are arrived at. 

With such a large cash prize it is to be expected that the 
competition ,will be exceedingly popular, particularly as it is 
of a technical nature, yet those possessing no wireless knowledge 
can compete on an equal footing with skilled enthusiasts., 
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A Review of the Latest Products of the Manufacturers. 

DEVICON CONDENSER. 
A robust forni of variable condenser 

is offered at a popular price by the 
Radio Devices Co., Newdigate Street, 
Nottingham. 

In general arrangement the design is 
similar to the now standard arrangement 
in which the moving plates are in con- 
tact with the end mounting plates, while 
the fixed plates are supported on bars of 
ebonite. The moving and fixed condenser 
plates are of aluminium, and the end 
mounting plates as well as the spacing 
washers are of nickel -plated brass. 

The Devicon condenser. 

The vernier model is fitted with a 
single plate controlled by a small con- 
centric knob, and is operated by a spindle 
passing through the centre of the main 
shaft, to which the moving plates are 
clamped. The moving plates are held in 
position by means of an adjusting screw 
at one end and a collar and spring washer 
at the other. 

One -hole fixing is provided for securing 
the condenser to the instrument panel. 

0000 
A NEW COIL HOLDER. 

In the products of the Athol Engineer- 
ing Co., Ltd., Seymour Road, Crumpsall, 
Manchester, porcelain is employed as the 
insulating material. A new porcelain- 
mounted coil holder is now included in 
the range of Athol products, and is de- 
signed for baseboard mounting. 

The plug and socket are attached to 
the porcelain mount by means of screws 
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inserted from the underside, which are 
carried in recessed holes so that the heads 
of the screws will not make contact with 

The Athol Tiger coil holder for baseboard 
mounting. 

the wooden baseboard. The plug and 
socket are nickel plated and carry tinned 
soldering tags. 0000 

COSMOS HYDROMETER. 
The use of a hydrometer for examin- 

ing the condition of an accumulator pro- 

Cosmos hydrometer. 

vides a better guide than can be obtained 
by applying a voltmeter across the ter- 
minals. An examination of the gravity 

of the accumulator on full charge and 
complete discharge reveals any deteriora- 
lion which may have set in, and it is 
most important in obtaining a long life 
for a cell that the gravity shall be kept 
critically adjusted to the correct density. 

The Cosmos hydrometer is arranged so 
that acid can be sucked up out of the 
battery through the vent, whilst the 
hydrometer is prevented from adhering to 
the sides of the tube by indentations in 
the glass which serve as a guide to the 
indicating tube. This is a particularly 
useful form of hydrometer and con- 
venient to operate, while any chance of 
acid becoming spilt is eliminated. 

0000 

HAVA TWO -COIL HOLDER. 

A simple form of two -coil holder is 
among the recent products of the Comp- 
ton Wireless Manufacturing Co., 26 -28, 
Bartholomew Square, London, E.C.1. 

The side pieces as well as the coil 
holders themselves are cut from ebonite. 
Reduction gearing is obtained by means 

In the Hava coil holder a worm wheel is 
employed to obtain reduction gearing. 

of a worm wheel, and the writer rather 
favours this system of gearing, as it not 
only provides a critical adjustment, but 
possesses very little backlash, and the 
friction is sufficient to prevent the 
movable coil holder from dropping out of 
position when carrying a heavy coil. 

The Hava coil holder is designed for 
either baseboard or panel mounting, and 
the four bolts which serve as terminals 
may be used for attaching it if required 
to the side of a cabinet. 
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A Section 
ANODE RECTIFICATION. 

It has frequently been pointed out 
that anode or " bottom bend ' recti- 
fication is likely to introduce less dis- 
tortion than is the more popular leaky 
grid condenser connection. As to 
whether .the degree of distortion for 
which the latter method is responsible 
is really appreciable in actual prac- 
tice we are not, for the moment, 
directly concerned, but it may be defi- 
nitely stated that anode detection is 
considerably less sensitive as far as 
weak signals are concerned. and, 

r moreover, .that when dealing with 
small amplitudes rectification will no 
longer be distortionless. 

In view of the foregoing, it is not 
_hard to see why sets employing 
" bottom bend " rectification are 
usually intended primarily for high - 
quality loud- speaker reproduction of 
the local station. Working under 
these conditions, with large oscilla- 

L T. 

1. -Fine control of grid 
anode rectification. 

tory voltages across grid and fi'ament 
of the detector valve, a sufficiently 
fine adjustment of biasing Foltage 
may be obtained by inserting in the 
circuit a small dry battery tapped at 
every cell. If, however, it is de- 
sired on occasion to use the set for 
the reception of distant stations, a 
finer control of grid voltage is neces- 
sary, and the inclusion of a potentio- 
meter is desirable. 

When the detector valve is of the 
type specially designed for anode 

Mainly for the New Reader. 
rectification it may be `possible to 
obtain a sufficient negative grid volt- 
age from a suitable connection of 
potentiometer, filament rheostat, and 
L.T. battery ; indeed, some of the 
valves are intended to work with a 
zero grid and low values of anode 
voltage. Unless using this latter kind 
of valve, it « ill generally be found 
hest to adopt the scheme of connec- 
tions shown in Fig. r, whereby coarse 
adjustment is obtained by varying the 
voltage of the dry battery, and fine 
control of intermediate voltages by 
manipulation of the potentiometer. 
The arrangement is such that no cur- 
rent is passing through the potentio- 
meter windings when the valve is 
switched off. 

It should be realised that the volt- 
age applied by the bias battery should 
be somewhat in excess of that actu- 
ally required, as movement of the 
slider from the end connected to the 
negative end of the filament will de- 
crease the total negative voltage 
applied to the grid. In other words, 
the grid voltage will not be more than 
that of the bias battery. 

0000 
REACTION COIL CONNECTIONS. 
When wiring a new receiver it is 

usual to join up the reaction coil at 
random ; if the sense of this winding 
is not correct, a simple . reversal of 
connections is made. This somewhat 
haphazard method of procedure, 
while perhaps open to criticism, is, 
nevertheless, convenient, particularly 
when dealing with interchangeable 
plug -in coils. When constructing 
superheterodyne oscillators, wave - 
meters and various kinds of single - 
layer coils, it is generally quite easy 
to make the connections in the' correct 
manner without any preliminary trial. 

The rule for determining the cor- 
rect direction of winding can easily 
be understood if when considering 
Fig. 2 (a) we assume that currents 

laisF.as..,, ..! . - ::-t__. - - - -... r. - 

are flowing outwards from the plate 
and grid and through the two coils. 
If this flow is in opposite directions. 
the connection is correct. In the dia- 
gram mentioned, the current in the 
plate coil is flowing in a clockwise 
direction. and counter -clockwise in 

(a) (b) 
Flg. 2.- Reaction coil connections : 

(a) correct ; (b) incorrect. 

the grid coil. The reader should 
compare Fig. 2 (b), which shows the 
incorrect directions of windings. 

It may be pointed out that this rule 
may also be applied to receivers using 
the " Reinartz " and " Weagant " 
systems of capacity -controlled reac- 
tion, with a variable condenser in 
series with the anode and coil. 

0000 
CHARGING H.T. ACCUMULATORS. 
It is generally admitted that the 

practice of charging the L.T. battery 
direct from D.C. mains is extremely 
extravagant, due to the fact that a 
large proportion of the energy con- 
sumed is wasted in heating the large 
resistance necessary to drop the very 
considerable surplus voltage. The 
charging of a battery of average capa- 
city may, indeed, cost as much as 
three or four shillings. 

The charging of H.T. accumula- 
tors from this source hf supply is 
much more economical, as the voltage 
to be dropped in the resistance is con- 
siderably less. It is found, however, 
that considerable uncertainty exists as 
to the correct method of estimating 
the value of this series resistance. The 
internal resistance of 'the battery may 
be neglected, but it is not sufficient 
merely to calculate, from Ohm's law, 

A 45 

www.americanradiohistory.com

www.americanradiohistory.com


674 

Practical Hints and Tips.- 
the resistance necessary to pass the 
desired current at the voltage of the 

'mains. As the E.M.F. of the bat 
tery will be in opposition to that of 
the charging source, it is necessary to 
subtract this before making the above 
calculation. 

Taking the case of a 12o -volt bat - 
tery which is to be charged from 220 - 
volt mains, we find that only too volts 
is available for driving current 
through the cells. Assuming a 
charging rate of 0.25 ampere, we find 

from the formula R= j that a re- 

sistance of 400 ohms is required. 
This may be a wire -wound resistance,. 
a lamp, or a combination of both. 
A method of determining the resist- 
ance of lamps was fully explained in 
the " Readers' Problems " section of 
The Wireless Tl'orld for March 31st, 
1926. It should be added that the 
resistance ascertained by this calcu- 
lation will be that of the lamp when 
glowing at normal brilliancy, 

p®Ils go 
Wopild. 

REDUCING RESONANCE EFFECTS. 

The practice of shunting the secon- 
dary of an L.F. transformer with a 
non- inductive resistance in order to 
flatten out the amplification curve is 
a fairly common one, and is quite 
permissible when dealing with com- 
ponents of the cheaper type, which 
often have a marked resoaance point 
\yell within the band of audible fre- 
quencies dealt with by the average 
set. Unfortunately, even if the re- 
sistance has a very high value of the 
order of a megohm or more, ampli- 
fication will be very appreciably re- 
duced, but this reduction in signal 
strength will generally be preferable 
to distorted reproduction. 

When noticing the effects resulting 
from the connection of a shunting re- 
sistance, the experimenter should not 
be misled by the fact that an evident 
improvement in quality may .possibly 
be caused not so much by the flatten- 
ing out of the resonance peak as to 
a reduction in the voltage overload 
previously applied to the grid fila- 

MAY 51 /i, 1926. 

ment of the succeeding valve. It 
would be best- to make these tests 
when listening to a signal of moder- 
ate intensity, in order to avoid any 
risk of " amplitude " distortion, due 
to encroachment on to the lower 
bend, or the flow of grid currents, for 
which the resistance will not com- 
pensate, except in reducing input volt- 
ages, as already stated. 

It may be also pointed out here that 
the shunting resistance may, in certain 
circumstances, be connected across an 
L.F. coupling choke with advantage 
as far as quality of reproduction is 
concerned, and is particularly likely 
to be useful when the choke of a com- 
paratively low inductive value is used 
in the anode circuit of a high -impe- 
dance valve. To be effective, the re- 
sistance used in this case should 
generally have a lower value than that 
of r megohm usually suggested as a 
good average for connection across a 
transformer. If spring clips are 
fitted, it will be easy to observe the 
effect of various resistances. 

DISSECTED DIAGRAMS. 
No. 29.-Stage-by--Stage Tests of a Two -Valve Reflex Receiver. 

A consideration of the series of circuit diagrams given below will indicate an effective and logical 

course of procedure to be adopted in locating faults in a set which is totally or partially inoperative. 
This series of tests may obviously be applied with advantage to elaborations of this simple circuit, such 

as the "Reflex Neutrodyne." Dotted lines indicate temporary short circuits. 
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The complete circuit diagram of the 
receiver. It is assumed that the usual 
examination and simple tests have failed 
to reveal the source of the trouble. Either 
or both of the following tests may be 
applied. Filament circuits are omitted 

for the sake of simplicity. 
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The first (reflex) valve is converted to a 
detector by transferring the condenser 
and leak to its grid circuit. The L.F. 
transformer secondary is " shorted." 
Satisfactory signals will indicate that this 
valve, with its associated circuits, and 

aerial and earth, etc., are in order. 

Phones are connected in place of the L.F. 
transformer primary. Failure to obtain 
good signals will indicate a fault in the 
H.F. transformer, in the detector valve, or 
its external anode circuit. Good results 
with this connection will suggest that the 

L.F. transformer is faulty. 
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1'1.-The Crystal Detector. 
By S. O. PEARSON, B.Sc., A.M.I.E.E. 

HEN a crystal or combination of crystals is used 
as the detector in a wireless receiver, the choice 
of a suitable crystal depends on the conditions 

under which it is to be operated. For instance, in a 
simple receiver where no valves are employed, it is of 
paramount importance that the crystal should be as sensi- 
tive as possible, that is to say, the characteristics of the 
crystal should be such that the greatest possible fraction 
of the energy received by the aerial is transferred to the 
telephones, because there is no local source from which 
energy may be drawn. Thus the static characteristic 
curve should have as sharp a bend as possible, and the 
crystal should permit a minimum of negative current to 
pass. 

For a receiver of this 'description to be sensitive the - resonant voltage built up across the tuning inductance 
must be as large as possible for a given received signal, 
the value of this voltage depending chiefly upon the effec- 
tive resistance of the tuned circuit. The crystal and tele- 
phones connected across the tuned circuit, or portion of 
it, constitute a " load " on the circuit, this being equiva- 
lent in effect to a certain resistance connected in series 
with the tuning coil.. The lower the resistance of the 
shunt circuit (crystal and telephones) the greater is the 
equivalent series resistance. It has previously been 
shown' that the resonant voltage obtained across a tuned 
circuit was inversely proportional to the resistance of the 
circuit, and. therefore it follows that the higher the resist- 
ance of the crystal and telephone circuit the greater will 
be the signal voltage obtainable. On the other hand, the 
power delivered to the telephones decreases as the resist- 
ance of the shunt circuit is increased, but is proportional 
to the square of the applied voltage. 

From the foregoing it follows that the crystal -tele- 
phone circuit should be adapted to the resistance and 
other constants of the tuned circuit to obtain maximum 
signal strength. In general. a fairly high resistance 
crystal should be used in order that it shall not produce 
too heavy a load on the tuned circuit and so reduce the 

- signal voltage and selectivity of the circuit. 
Another point to be considered is the degree of distor- 

tion which may be introduced by the peculiar non -linear 
characteristics of the crystal if not operated over the 
correct portions. 

Crystal Characteristics. 
Various crystals and combinations of crystals possess 

the property of unilateral conductivity, but each arrange- 
ment has its own particular characteristics, some haying 
high resistance and some low. For the present purpose 
it is sufficient to consider the properties of one particular 
type of crystal, and the one chosen is the Perikon detec- 

' The Wireless World, March 3rd, 1926. 
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tor, which consists of a crystal of bornite in contact 
with one of zincite. This combination has the advantages 
that it possesses a fairly high resistance and that a good 
firm pressure can be used so that the setting is not appre- 
ciably affected by vibration. It is perhaps not quite so 
sensitive as some other types, such as the various forms 
of galena, where a " catwhisker " makes contact with 
the crystal. 

The Perikon Detector. 

Some actual measurements have been made on a Perikon 
crystal, and the results are given below. First, the 
current passed by the crystal was measured for various 
steady voltages applied across it in either direction, these' 
figures giving the static characteristic curve shown in Fig 
J. The chief points to be noted are that the henl in the 
curve is fairly sharp, and occurs at the point on the hori- 
zontal axis where the applied voltage is very nearly zero, 
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Fig. 1.- Static characteristic of Perikon crystal detector. 

so that the local latter, and potentiometer mentioned in 
the previous instalment will not be required. Secondly, 
that, apart from values near the bend, the curve is almost 

'a straight line, both for positive and negative values; 
and, finally, the effective_ resistance offered to currents in 
the positive direction is only a small fraction of that 

0 8 1.0 
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Wireless Circuits in Theory and Practice.- 
offered to currents in the opposite direction. For in- 
stance, when the applied voltage is one volt in a positive 
direction the current is 4.7o microamperes, giving an 
effective resistance of 2,13o ohms, and for one volt ap- 
plied in the negative direction the current is only 22 micro- 
amperes, the resistance being therefore 45,500 ohms, 
which is more than 21 times as great as that offered to 
currents in the positive direction. 

Dynamic Characteristic. 
The performance of the crystal combination as a recti- 

fier could be determined graphically from the static 
characteristic of Fig. 1, but the results are not so con- 
vincing as those obtained from actual measurements made 
when an alternating voltage is applied to the crystal. 
Consequently, these measurements have been made and 
the dynamic characteristic given in Fig. 3 obtained from 
the readings. It may he of some interest to give the 
actual method employed for effecting these measurements, 
and the following is a brief description : A known low - 
frequency (5o cycles per second) alternating pressure of 
about 2 volts R.M.S. value was applied to the ends of a 
resistance of, roughly, 20 ohms, divided into ten equal 
parts, each tapping being connected to a terminal. The 
crystal under test was connected in series with the micro - 
ammeter between one end of the resistance and any de- 

sired one of the tappings, so 
that fractions of r/ ro, 2 / ro, 
3 /ro, etc., of the total volt- 
age indicated by the volt- 
meter could be applied to the 

co crystal. The R.M.S. volt - 
o age measured in each case 

was multiplied by .V 2 to 
give the amplitude, a sine 
wave- of voltage being em- 
ployed. The circuit arrange- 
ment is shown in Fig. 2. 
The condenser across the 
microammeter is included to 
by -pass the pulsating compo- 
nent of the rectified current. 

The dynamic characteristic curve of Fig. 3 is more 
useful from the practical point of view than the static 
characteristic, because it shows us exactly what is taking 
place under the actual conditions of reception. It should 
first be noted that the curve is not nearly as steep as the 
static characteristic curve of Fig. 1, e.g., for r volt (posi- 
tive) under static conditions the current is 47o micro- 
amperes, whereas for 1 volt amplitude under the dynamic 
conditions the mean rectified current is only 125 micro- 
amperes. This is, of course, chiefly due to the fact that 
we are getting half -wave rectification only, and that a 

small amount of negative current is allowed to pass 
during each negative half -wave of voltage. 

Conditions for Faithful Reproduction. 
By inspection of the curve we see at once that for volt- 

ages of greater amplitude than about o.8 volt the curve 
is practically a straight line. This is an ektremely im- 
portant property, and accounts for the well -known fact 
that a crystal gives very faithful reproduction of speech 
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Fig. 2.- Circuit for obtaining 
the dynamic or A.C. character- 
istic of a crystal. The resistanc 
of the potential divider must 1;6 
low compared with that of the 

crystal. 

MAY 5th, 1926. 

and music under suitable conditions. It shows that for 
voltage amplitudes above o.8 volt for this particular 
crystal the change of mean rectified current will he 
directly proportional to the change of amplitude of the 
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Fig. 3.- llynamic characteristic curve of the Perikon detector. 

applied alternating voltage, and therefore in receiving 
wireless telephony the rectified current in the telephones 
will vary in exact accordance with the variation of ampli- 
tude of the modulated carrier wave, provided, of course, 
that the high- frequency voltage is not modulated to values 
below o.8 volt The curve of Fig. 4 has been derived 
from the dynamic characteristic, and serves to show very 
clearly that linear rectification is obtained for signal am- 
plitudes which do not fall below o.8 volt. It shows that 
for amplitudes above o.8 volt the ratio of the change of 
mean rectified current to the change of the amplitude of 
the high -frequency oscillations is a constant, this being 
the condition for distortionless rectification where the 
usual modulated carrier wave system is employed. 

For ordinary broadcasting transmissions the modulation 
employed is never greater than about 20 per cent. for the 
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Fig. 4. -Curve showing slope of Perikon dynamic characteristic 
in microamperes per volt for various applied voltages. 

20 

loudest sounds transmitted, that is to say, the amplitude 
of the carrier wave never varies more than zo per cent. 

above or below its normal or unmodulated value. This 
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means that, for the particular Perikon crystal we are 
considering, the normal amplitude of the high- frequency 
voltage applied across the crystal should be at least r 
volt, so that for the highest degree of modulation the 
amplitude will never fall below o.8 volt, and, so far as 
the crystal itself is concerned, no distortion will be intro- 
duced. These conditions are quite easily obtained when 
the receiver is situated within a few miles of the broad- 
casting station, but when located at a considerable dis- 
tance from the station it is impossible to operate over the 
straight portion of the dynamic characteristic unless. one 
or more stages of high- frequency amplification are em- 
ployed to bring the signals up to the requisite strength 
before rectificatixr. But, even ,if the signals are ton 
weak to operate the crystal over the linear part of' the 
characteristic, the distortion produced will not be 
excessive if the percentage modulation is small. 

The Most Suitable Telephone Impedance. 
It can be shown that for almost any piece of apparatus 

which gives out electrical energy the greatest output is 
obtained when the resistance of the load is of the same 
order as the internal resistance of the apparatus itself, 
provided the inductive effects are not large compared with 
the resistance. Thus the telephone to be used in con- 
junction with a crystal should have a resistance of the 
same order as the crystal resistance measured with 
current flowing in the positive direction. 

As a telephone depends for its operation on its electro- 
magnetic properties, it possesses considerable inductance, 
and the impedance at, say, Soo cycles may be three or 
four times as great as its resistance. and for this reason 
it is difficult to give any hard -and -fast rules as to the 
correct resistance which the "telephones should possess. 

(a) 

Fig. 5. -Tuned circuit (a) with high 
it, and (b) the equivalent circuit as 

(b) 

resistance R connected across 
far as damping is concerned. 

The telephone resistance itself plays no part in the actual 
conversion of the electrical energy into mechanical vibra- 
tion of the diaphragms, but it serves a useful purpose in 
reducing the time constant and preventing violent elec- 
trical resonance at certain frequencies. 

It is a fairly safe rule to employ telephones of about 
the same ohmic resistance as that of the crystal. It will 
be seen from the static curve of Fig. r that the effective 
resistance of the crystal begins to increase very rapidly 
as the applied pressure is reduced below about 0.2 volt, 
and therefore for listening to- very weak signals higher 
resistance telephones should be employed. For the 
Perikon crystal 2,000 -ohm telephones are suitable for 
strong signals if loudness is required, whereas 4,000 -ohm 
or even 8,000 -ohm telephones would be much more sensi- 
tive to weak signals. 

The-telephones in series with the crystal will, of course, 
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reduce the mean rectified current obtained as compared 
with the values given by the curve of Fig. 3, the ratio of 
currents being roughly in the proportion of the telephone 
impedance to the total impedance of the combination. 

Crystal Loading of Tuned Circuits. 
If a resistance of R ohms is connected across a tuned 

circuit, as shown in Fig. 5 (a), it will have` a damping 
effect on the tuned circùit; that is to say, it will partly_ 
destroy the sharpness of tuning and lower the available 

(a) 
Flg. 6.- Methods 

(b) 
of reducing damping and Improving 
in crystal receiving circuits. 

selectivity 

resonant voltage across the circuit. We saw in a previous 
section that the greatest sharpness of tuning and the 
maximum value of the resonant voltage were obtained in 
circuits which possessed a minimum of series resistance 
and therefore dissipated the smallest amount of energy. 
When a high resistance, R, is connected across a tuned 
circuit energy is expended in this resistance, and there- 
fore it has exactly the same effect on the tuned circuit as 
a certain resistance, Rr, would have when connected in 
series as shown in Fig. 5 (b). The value of this equi- 
valent series resistance depends not only upon the value 
of R, but also upon the capacity of the tuning condenser 
and the frequency of the oscillations. The equivalent 
series resistance Rr may be defined as that resistance 
which would absorb the same power as the parallel resist- 
ance R. Thus if E is the voltage across the circuit and 
I the current we have : 

z 

I?R`= R, 
from which it can be shown that R, _ (r2C2R ohms 

(approx), where w = 2n. x frequency, and C is the 
capacity of the condenser in farads. 

The effective resistance of the crystal is obviously a 
complicated quantity, as it is varying all the time as the 
current changes; but, assuming the crystal and telephones 
to have an effective resistance of ro,000 ohms and the 
tuning condenser to have a capacity of 0.0003 mfd., we 
find that the equivalent series resistance of the combination 
at 377 metres is 44.4 ohms. If the high- frequency resist- 
ance of the tuned circuit itself is, say, II. r ohms, the 
addition of the telephone and crystal will bring the signal 
voltage down to one -fifth of that obtainable without the 
shunt circuit. This example is given to show how serious 
the damping effects of the crystal circuit are, and the 
reader will realise at once that it would be futile to design 
a low -loss coil and then to shunt it with a crystal and 
telephones. , 

It will be found that the damping effects can he eli- 
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minated to a large extent by connecting the crystal circuit 
across part only of the tuning coil, as shown in Fig. 6 (a). 
The best fraction of the coil to be tapped depends entirely 
on the type of crystal in use, the lower the resistance of 

the crystal- telephone circuit the fewer will be the number 
of turns required between the tapping points. For 
quantitative measurements made in this respect the reader 

MAY 5th, 1920. 

is referred to two articles by W. H. F. Griffiths in The 
Wireless lVarld, February 17th and 24th, 1926. 

Naturally, the damping effects of a crystal will reduce 
the selectivity as well as the signal strength, and the usual 
method employed to improve the selectivity is to connect 
the crystal circuit to a separate tuned circuit loosely 
coupled to the aerial tuning inductance, one of the best 
arrangements being that shown in Fig. 6 (b). 

REMOTE 
FILAMENT CONTROL[ 
A. Useful Device for the Broadcast Listener. 

i+ much longer flex 
extension lead than 
shown here can be 
used to operate the 

resistance. 

HEN listening to broadcasting, it very seldom 
happens that the set is placed so near the arm- 
chair by the fire that it can be controlled with- 

out having to get up and cross the room, so that most 
people find that, whatever type of set they are using, it 
would be very convenient to have some means of switch- 
ing the set off and on from whatever point in the room 
they may happen to be. The little accessory which is 

illustrated here is very convenient in such circumstances, 
and it is surprising how many people who are in a posi- 
tion to devise something of the kind for themselves do 
not seem to have taken up the idea, but still jump up 
to switch the set on or off as required. 

Simple Construction. 

The construction, of course, is very simple. It con- 
sists merely of a filament resistance mounted conveni_ 
ently in a small box with a length of electric light flex 
which goes across the room to the set. Here a small 
strip of ebonite carrying two sockets is screwed to the 
side of the set or to any other convenient position, and 
one socket is connected to one terminal of the L.T. accu- 
mulator, and the other socket to one of the L.T. ter- 
minals of the set. The other terminal of the battery 
goes direct to the second L.T. terminal of the set, so that 
when the plugs are fitted into the sockets the filament 
resistance at the end of the lead is in series with the 
battery supplying the filament current to the valves. 
When all the resistance of the separate unit is cut out, 
i.e., when it is fully on, the ordinary filament controls 
on the set should be adjusted, and the separate unit, 
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which can be put.on the arm of the arm- 
chair, now provides a means of shutting 
off the accumulator at will. Of course, 
any ordinary switch would serve this pur- 
pose, but the use of a filament resistance 
has two distinct advantages. First of 
all, with some types of valves it is better 
not to click the battery current on and off 

suddenly, but instead to raise the tempera- 
ture of the filaments gradually, and this 
can be done by means of this filament re- 
sistance. Again, as letters to the Press 
have so clearly indicated recently, all 

the programme items do not please everybody all 
the time, and conversation in the room will often 
be regarded as preferable to certain items. Under 
these circumstances the filament resistance can be 

turned clown until the broadcast item is so faint as not 
to interfere with conversation. Of course, this will 
impair the quality of the reproduction, but them if it is 

not desired to listen to the item the quality does not 
matter, whilst the fact that broadcasting can still just be 
heard prevents the possibility of missing the next item 
which may be thought good enough to listen to. With 
an ordinary switch it may often happen that the first 
part of something good is missed because the previous 
item has been switched off. 

A method of attaching the sockets to the set. 

In using a little device of this sort the leads from the 
set to the unit cannot be extended indefinitely, as other- 
wise the voltage drop will be considerable ; but it is safe 
to assume that across the average room, using electric 
light flex, this trouble will not _be encountered, except, 
perhaps, with two -volt valves and a two -volt accumulator. 
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ETTERS To 
THE EDITOR .-- 

sRJ, 

The Editor does not hold himself responsible for the opinions of his correspondents. 
Correspondence should be addressed to the Editor, "The Wireless Worii"Dorset Horse, Tador Street, E.C.4, ani mist be accompanied by the writer's name and address. 

BROADCASTING TO THE COLONIES. 
Sir, -One is led to wonder if the B.R.C. can he induced to 

consider the short -wave broadcasting of their programmes? 
In tropical countries it is quite out of the question to get, 

with ally enjoyment., the broadcasting on the waves about 300 metres, because of the terrific atmospherics. (In the winter 
months it is quite possible to hear the Home stations at night 
time.) 

' On waves below 100 metres atmospherics never reach any 
strength worth worrying about even in our worst season for 
them, vi:., March, April, and May. Commercial stations on 
these short wavelengths come in at extraordinary strengths 
ou as few as two valves. Such stations are 6XI, POLL, ANE, 
POW. 

Assuming a " speech " strength of less than half any of the 
above, two valves would give enjoyable telephone strength in 
any country within seven or eight thousand miles of London. 

There must be thousands of people living in such a radius 
who would very willingly pay ten tithes the British licence fee 
yearly for the privilege of getting the Home Concerts and new:. 
(The cost of a set's upkeep, pats the voluntary licence fee, 
would be a very small part of whit some people in the tropics 
-spend yearly on gramophone records.) 

The set for general sale would need to be simple in its 
adjustments, with, it is suggested, a slow variation of ten 
metres either side of the modulation. It could be calibrated 
and be independent of any aerial effects on tuning were the 
aerial coupling to the grid coil made s-ia a very small con- 
denser. 

It would have to be, suitable for 0.06 valves and dry bat- 
teries for obvious reasons. 

. This letter is addressed to you in order that your readers 
abroad may write the B.B.C. and indicate their willingness to 
contribute towards the cost of the short -wave broadcast should 
the company feel disposed to undertake it. 

May I therefore urge those of your readers who are in- ' terested to endeavour to interest others and let the B.B.C. 
have a few thousand letters to enable then to consider the 
idea seriously ? 

The initial cost of the two -valve set would be about £25.- 
The necessary dry batteries can be obtained in almost any 

tropical country nowadays. G. E. HUGHES. 
Kenya Colony. 

INTERFERENCE AND "SUB -HARMONICS." 
Sir, --The letter of your correspondent, Mr. J. H. Reeves, 

in your issue of April 14t1í, refers to so- called " sub -harmonics." 
He appears to have overlooked the fact that the reception he 

describes may be explained if the local oscillation generates 
a second harmonic, as it invariably does (the " Tropadyne "), 
and if the frame tuned to 360 metres or so picks up a 180. 
metre transmission. Thus the discrimination between 360 
metres and 180 metres is due entirely to the tuning characteris- 
tics of the frame. 

I think it must be fairly clew that when a valve is 
oscillating steadily -excluding the initial transient state -the 
amplitudes of successive oscillations must be equal, and there- 
fore so- called " sub -harmonics " cannot exist. A uy heterodyn- 

ing is therefore due to harmonics of the receiver when the receiver is tuned to double the wavelength of the transmission. 
That this is the true explanation is confirmed by the fact that the strength of reception on double the wavelength is 

increased when the reaction coupling is tightened while recep- tion of the fundamental is strongest when the receiver is just 
oscillating. F. AUGHTIE, B.Sc. (6AT). 'Dudley, Worcs. 

AN INTERESTING VALVE FAILURE. 
Sir,-With reference to the article by " E.M." in The 

Wireless World for April 21st on the above subject, I would 
like to point out, that this is by no means a unique instance. 
As is admitted, the valve was badly over -run -dissipating 
120 watts instead of 50. With this treatment the total col- 
lapse of the valve is just what one would expect. 

What happened was possibly this -through over- running 
the temperature of the plVe (which was probably of nickel) 
because so intense that it fused. The hot fused metal, pro- 
pelled by the electrons from the filament, then shot on to the 
bulb, and thereby caused the glass to become soft. The 
vacuous in the valve then sucked the glass inwards at that 
particular spot. A hole was the result, then naturally air 
rushed in and burnt the filament out. F. A. GOULDING. 

Stoke Newington. 

IMPORTANCE OF HEADPHONE INSULATION. 
Sir, -In consequence of the increasing use of eliminators 

operating from the electric lighting circuit in place of high - 

tension dry batteries, I Mould like to suggest the desirability 
of your calling attention in your paper to the importance of 
good insulation on headphones should headphones be used in 
association with an eliminator. 

I recently came across the case of a person who suffered a 
very severe nervous shock by reason of the fact that there 
was a low insulation between the coils on the head receiver 
and the metal headband. 

Of course an unpleasant shock might equally have occurred 
had there been a high- tension battery of 100 volts or over used, 
but as an eliminator on a 200 -volt circuit' 'was' used you 
can imagine that the effect was very unpleasant, and had the 
person had a weak heart the results night have been very 
serious. 

I am aware that where eliminators are used it is generally 
in association with a loud -speaker ; at the same time, in the 
interests of the wireless trade, it is necessary that attention 
should be called to the importance of good insulation of the 
headphones. M. H. GOLDSTONE. 

M. LEON DELOY ON AMATEUR SHORT -WAVE 
DEVELOPMENT. 

Sir, -I ant just back home from a journey abroad. and one 
of the first articles I happen to read in back issues of The Wire- 
less World is that entitled " The Amateur's Part in Short -Wave 
Development " on page 216 of the issue of February 10th last. 
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As you probably remember, I have reasons to be very keenly 

interested in the matter, and that is why I am writing the 
present letter, which I hope will receive the hospitality of your 
columns. 

The article above referred to cputains a letter signed by 
Senatore G. Marconi, and that of an, answer to that letter signed 
by Mr. L. B. Turner. 

In his letter Mr. Marconi claims that he and his engineers 
knew much about the possibilities of short waves long before 
the amateurs did, and he quotes different abstracts from papers 
and articles describing experiments on short waves which date 

'back to 1916. 
In his reply Mr. Turner remarks that all the experiments 

referred to by Mr. Marconi were experiments on short waves 
directional short range (less than 100 miles) communication 
which in no way disclosed the remarkable long range (world 
wide) non -directional possibilities of communication which make 
the immense value of short waves, except his paper before the 
Royal Society of Arts, published on July 25th, 1924, but, as 
Mr. Turner remarks, " the world did not await Mr. Marconi's 
Society of Arts paper to appreciate the astonishing qualities of 
short waves for long ranges." Mr. Turner then gives a list 
of some articles published in The Wireless World referring to 
long distance short -wave communications dating from April 
23rd, 1924, to July 30th of the same year. 

That list, although very impressive, might have been much 
more so if it had gone back all the way to November, 1923, 
when I had the good fortune of establishing the very first 
long distance short -wave communication, the results of which 
were published. 

Let Me quote part of your own Editorial published in the 
issue of December 19th, 1923, of The Wireless World, and en- 
titled " Another Wireless Milestone." 

" Whatever strides are being made in the commercial de- 
velopment of wireless, it is quite evident that the amateur has 
no intention of being left behind. Events which have trans- 
pired during the past week are of such outstanding importance 
that they must be described as a milestone in the history of 
wireless, and they serve once more to emphasise the importance 
of the work of the experimenter. 

" At the time of going to press with the last issue, a report 
reached us that Mr. Léon Deloy (French 8AB), whose station 
is located at Nice, had been in regular telegraphic communica- 
tion on successive nights with two American amateur stations, 
1MO, operated by Mr. F. H.- Schnell, Traffic Manager of the 
American Radio Relay League, and 1XAM, operated by John 
Reinartz. 

" One naturally hesitates to give publication to reports of 
such a startling nature without confirmation, and, accordingly, 
rather than announce this information in the last issue, it was 
decided to communicate with Mr. Deloy for confirmation. Mr. 
Deloy's reply indicates that there is no doubt about the truth 
of the report. His signals have been heard by 1;110 readable 
twenty feet from the 'phones, and have operated a loud- speaker 
at 1XAM. 

" Next, after Mr. Deloy's achievement comes a report from 
Mr. J. A. Partridge. of Merton, London, in reference to two - 
way morse working with 1M0, this time with Mr. K. B. Warner, 
secretary of the A.R.R.L.. on the key. Mr. Partridge's station 
(2KF) first got into touch with 1MO with the assistance of 
8AB on the morning of December 8th." 

In short, the story of the communication referred to in your 
Editorial was as follows : As far back as the spring of 1923 I 
had made sonic experiments on waves of the order of 100 metres 
and below. Having obtained exceedingly encouraging results, 
I felt convinced that such waves could render immense and 
unsuspected service in long distance work. I was away from 
my station all the summer, and could resume my experiments 
only late in October of the same year. At that time I hastily 
rebuilt my station for 100 metres' work and I made a series of 
tests with G 2OD. These tests gave results that strongly sup- 
ported my most optimistic views. Consequently I arranged tests 
with 1 3,I0, and they were an immediate success. On the first 
night (November 25th -26th, 1923) my signals were reported by 
1MO as very steady and extremely strong. The report for 
the second night was the same, and two messages were received 
at the fu-st sending. On the night of November 27th -28th 
1MO and 1XAM had brought their waves down to 100 metres 
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and two -way transatlantic communication was established and 
maintained with them with the greatest ease. 

I have every reason to believe these tests were the first of 
their kind, and that it is from their publication that the work 
learnt the immense value of short waves : the incredibly fast 
development of these waves from that date seems the best 
proof of it. 

Now I would like to point out that I have the greatest respect 
and admiration for Mr. Marconi and his work. I consider him 
not only as a genius, but as one of the greatest benefactors of 
humanity. But Mr. Marconi is not only that, he is also a 
business reran, and I believe it is the business man who inspired 
the letter which I summed up in my first lines, and which might 
lead people to think Mr. Marconi meant that he was the first 
to disclose to the world the possibilities of short waves in long 
distance communication. 

That Mr. Marconi knew very much about short waves before 
I did is an affirmation which I will certainly not contradict. 
The contrary would have greatly surprised me, as I have not 
the least intention of comparing my small abilities with his 
nor my small research facilities with the wonderful and world 
wide organisation at his disposal, but it can be easily under 
stood that from a business point of view Mr. Marconi had goo( 
reasons to keep his knowledge to himself until the proper 
time. 

I, on the contrary, as all amateurs, always made it a point 
to give out immediately to the world any little result that might 
be of use to others. Naturally such a "milestone," to use yoni 
own word, as the result of my experiments of November. 1923, 
was - immediately published, and -the news spread around the 
world like a flash of lightning for the greater and immediate 
benefit of all " users " of wireless. It is very probable that 
such publication was unpleasant to several business interest:. 
for reasons that can be easily understood ; if so I am sorry foi 
it, but it just could not be helped. 

As for Mr. Marconi, if these lines .reach his eyes I am con- 
vinced he will understand my point; at the time of his early 
experiments he was also an amateur, and he knows what the 
amateur spirit is ; if he was in my place he would surely defend 
the cause of the amateur as I do. 

And now I must apologise for this long letter and for talking 
so much about my own work. In doing so I am trying to 
defend the cause of the whole amateur brotherhood nmch more 
than to remind readers of whatever little useful work it may 
have been my lot to aecomplish. The amateur is too often con- 
sidered as useless or even harmful by people who think so just 
because they don't know what he has done. None of us should 
neglect an opportunity to publicly state the facts and bring 
hack to light those which might otherwise be eclipsed. 

Nice. LEON DELOY, F8AB. 

LOW LOSS 
ttC 

IL TESTS. 

Sir, -My attention has been called by the Radio Press, Ltd., 
to an article written to them by my son C. S. Endersby in 
February last and published in the Wireless Weekly regarding 
various tests of low loss coils. In the interests of both your 
readers and theirs, I feel obliged to give you the facts. 

My son has for a long time been experimenting in low loss 
coils for the purpose of improving results on DX work, and has 
constructed and tested coils with various gauges of wire wound 
in various ways with excellent results. 

Reading your article on test results of various coils, which 
in some cases correspond with his own figures, he conceived the 
idea of sending your figures to the Wireless Weekly with the 
object of obtaining their criticisms of same, and very wrong- 
fully stating that they were his own results. 

He had no idea that his letter would be published, otherwise 
he assures me that he would not have written in the manner 
stated. 
- Personally, I regret that he should have allowed his enthusi- 

asm to have exceeded his veracity in the matter (he is 17 years 
of age), and shall be glad if you will publish this letter in 
order to correct any wrong impression given to the readers of 
the Wireless Weekly or 7'lte Wireless World. 

Wandsworth, S.W.18. S. J. ENDERSBY. 
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AMATEUR TRANSMITTERS. 
Sir, -May I ask on what authority Mr. E. C. Chidwick, in 

v: citing re Mr. C. W. Railton's letter on the subject of amateur transmitters, refers to that gentleman's receiver as unselective? 
The receiver in question employs the most selective combina- tion of balanced H.F. and wave trap, and is inferior only to 
a properly neutrodyned circuit with three stages of H.F. or to 
a good superheterodyne. 

With regard to Mr. Chidwick's remark that amateur trans - mitters are at liberty to transmit during broadcast hours, does he really imagine he is at liberty to transmit on the broadcast 'wavelengths whenever he chooses. He will be wise not to attempt the experiment. 
It is quite reasonable that, genuine experimenters should have every facility possible, but the broadcast band is em- phatically not the hand for this purpose, and very few of the genuine experimenters now use it at all. 
Unfortunately' many of the amateurs who hold transmitting licences have no real qualifications, and are merely dabblers 

who have neither the ability nor the means to carry out anything in the nature of scientific experimental work of any value. They are simply out to amuse themselves with the latest toy available. 
Experimenters' licences are intended to encourage research work, and a few holders of these licences have more than justi- fied their right to hold them, and when they have been able to show their ability have frequently been granted much greater futilities. 
It is certainly time that a thorough comb -out be made amongst the transmitters, and the "rabbits," who cause a great deal of jamming without the remotest durance of adding anything to scientific knowledge, be suppressed. 
Alderley Edge. W. S. WILLIAMSON. 
Sir,-In view of the correspondence which has recently appeared in your columns as well as these of the London and provincial lay Press, may I appeal. to amateurs, especially in the \Vest of 'England, to cease polluting the ether with gramo- phone records. Our licences are granted to us for experimental purposes, and by no stretch of imagination can the appalling 

noise to which I refer, be called "experimenting." It is, of course, impossible to mention particular stations, but there are a good many within 50 miles of Salisbury, and others further 
away can be heard. Comments arc constantly being made upon it, and, unfortunately, we all get classed alike. It is alienating 
all public 'sympathy, and not doing. any good otherwise. Some 
Of the piano noise (I cannot call it music) is bad enough, but 
worn out records are infinitely worse. It is a pity some of the transmitters cannot heir t heir own transmissions. 

Salisbury. W. ISON, 
ILS.G.B. (T. & R.), G2F11. 

Sir, -I fear that Mr. Railton's proposal further to tighten the 
already severe restrictions upon amateur transmission generally 
would, if carried into effect, merely inconvenience the serious 

'worker who respects all regulations, while not in the least 
abating the nuisance caused by irresponsible and unqualified 
persons who already flout every regulation in existence. 

AVLuld not the problem be better dealt with by instituting a 
more searching clad consistent enquiry into the qualifications 
and aims of the applicant for a transmitting licence before 
the granting of authority to transm;t in the first place? 

At present there seems to be no definite examination in force, 
and the obtaining of such authority appears to be merely a matter of time and a sufficient number of repetitions of one's 
original application, and the result of this system has proved 
to be the blocking and hindering of applications by many 
serious workers (in several cases distinguished scientists have 
suffered in this way) without ensuring in any way that authority 
to transmit shall not pass into incapable hands. I believe that the majority of serious experimenters would welcome some con- sistent system whereby they would gain an opportunity definitely 
and promptly to establish their claims to transmitting authority, 
and the abuse of the facilities by persons who create a nuisance 
to both listeners and experimenters alike be definitely prevented. It would be interesting to hear the views of other experimenters 
on time matter. 

It appears to me to be a matter for great regret that the cor- 
respondence in this matter should have assumed a somewhat 
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acrimonious character on both sides, for this can only lead to` 
such hasty expressions as those included in Mr. Williams' refer- 
ence to'Mr. Maurice Child, which are perhaps a little unfor- 
tunate in their application to a gentleman who is, I believe, 
acknowledged to be one of the foremost technical authorities in 
the Radio Society of Great Britain and a pioneer in the science 
of wireless telegraphy. L. H. CARDER. 

Kingstown, I.F.S. ' 

Sir, -If the broadcast -man would approach the offending 
transmitter, I think he would find in ninety -nine cases out of a 
hundred that he would meet with great courtesy and his trouble 
would soon be put right. 

A man who buys a car and does not trouble to master the 
mechanism usually finds himself, sooner or later, 10 miles from 
anywhere, stranded, and very likely the defect could be cleared 
in two minutes, if he only knew hoc! My advice to every 
B.C.L. is : Learn a little about your receiver ; you will then save 
paper and ink and a great deal of hot air. 

Margate. ARTHUR O. MILNE (2MI). 

Sir, -In reply to Mr. .Barstow, the wavelengths of the 
amateurs first referred to are 359 and 390 metres, but there 
are about ten others who work between 315 to 430 metres. 
Unselectivity is not the trouble; it is the heterodyning, as Mr. 
Fildes, who is 60 miles away, points out. 

Surely Mr. Burstow would not call a superheterodyne unselec- 
five because it could not separate two stations heterodyning each 
other. 

It is rather significant that most of the letters supporting 
the amateur have cone front London, where they have no idea 
of the conditions round Manchester. 

Of course, it is only fair to say that there are several who 
do some useful work. but I hare never heard them on the 
broadcast baud transmitting vile gramophone records. 

Withington, -Manchester. G. N. WRIGHT. 
Sir, -As my name is mentioned by Mr. T. Burstow in the 

correspondence columns this week, may I say a few final words 
in reply. 

My second letter, published in the issue dated April 14th, 
makes clear the exact meaning of my earlier statement that 
many amateur transmitters in South Lancashire and Cheshire 
work on wavelengths between 300 and 500 metres. If my 
receiving set were so incredibly unselective that low -power trans 
mitters from 40 to 70 miles distant, working between 150 and 
200 metres, interfered with reception of broadcasting on 300 
to 500 metres, I would make a bonfire of it promptly. 

Judging from time addresses of the various letters published, 
the differences of opinion on this question are due to time fact 
that in the south- eastern part of England practically all the 
transmitting amateurs work on wavelengths below 200 metres, 
and some of those who reside in that district refuse to believe 
that a very different state of affairs can exist in other parts. 

I do not try to discredit the statements of those who have 
written from the neighbourhood of London when they say that 
hardly any experimental transmissions can be heard above 200 
metres, but accept them as true so far as that part of the 
country is concerned, and I fail to see why there should be 
a refusal to accept the statements Of Mr. Railton, Mr. Arthur F. 
Williams, myself, and others, when speaking of what we know, 
not what we surmise. One might imagine, from some of the 
letters published, that the writers. have an idea that residents 
in the North of England know hardly anything about wireless 
reception, and nothing at all about selectivity. It would be 
just about as sensible to suggest, in return, that the reason why 
those in the south hardly ever hear any experimental trans- 
missions between 300 and 500 metres is because their receiving 
sets are so feeble that they cannot hear a low -power transmission 
if it is more than a mAlle or two distant, and that this has 
deluded them into believing that there cannot he any. 

May I say, in conclusion, that I have the greatest admiration 
for the genuine experimental transmitter, and would be the 
last person to suggest that his valuable work should be further 
hampered by restrictions, but it is because I believe that the 
300 to 500 metre gramophone fiends are likely to harm the 
genuine experimenter that I have " chipped in " on this con- 
troversy. J. H. S. FILDES. 

Llandudno Junction, S.O., North Wales. 
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The following abstracts are prepared, with the permission of the Controller of H.M. Stationery Office, from 
Specifications obtainable at the Patent Office, 25, Southampton Buildings, London, W.C.2, price 1/- each. 

Improvements in Receivers Employing 
the Heterodyne Principle. 

(No. 234,816.) 
Conrenti.on date (United States): May 

27th, 1924. 
The Marconi's Wireless Telgraph Co., 

Ltd., describe in the above British 
patent specification a receiver employing 
the heterodyne principle, in which the 
fundamental frequency of the incoming 
wave (which may, if desired, be ampli- 
fied) is heterodyned with local oscilla- 
tions, the same oscillatory circuit serving 
both for controlling the frequency of the 
local oscillations and for coupling the in- 
coming oscillations to the grid of the 
valve generating the local oscillations. The 
drawing shows a schematic diagrain of 
a radio receiving system of the autodyne 
type, in which so- called full frequency 
is employed for producing the desired 
beat oscillations. 

The loop antenna 1 is tuned to the 
incoming signal oscillations by means of 
the variable tuning condenser 2. Assume 
these oscillations to be at a frequency of, 
say, 600 kilocycles. These oscillations 
appear in the plate circuit of the radio 
frequency amplifier tube 3 greatly 
amplified, and are then impressed on the 
grid of the combined oscillating and de- 
tecting tube 5. The variable condenser 
6 is so adjusted as to cause the tube 5 
to generate oscillations at, say, a fre- 
quency of 560 kilocycles, which is very 
close to the 600 kilocycle signal oscilla- 
tions. - 

However, owing to the fact that the 
grid and filament of tube 5 are connected 
across inductance 4, the voltage across 
these two elements will be the same as 
the voltage across inductance 4. 

Therefore, even if the plate filament 
circuit of tube 3 is made resonant to the 
incoming signal, oscillations by means of 

1 
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the condenser 6, the grid element of the 
tube 5 will not be robbed of the voltage 
swings of the signal oscillations in the 
plate filament- circuit of tube 3 with the 
result that the detection of the signal 
oscillations is not interfered with by the 
tuned coupling between the tubes 3 and 
5. 

Oscillating currents of a beat fre- 
quency of 40 kilocycles will pass 
through the secondary winding of trans- 
former 7, the - high- frequency current 
oscillations in the plate filament circuit 
of tube 5 being shunted away from the 
primary winding of transformer 7 by 
condenser 8. The tube 9 amplifies the 
beat frequency oscillation of 40 kilocycles, 
the amplified oscillations being impressed 
on the grid- filament circuit of the 
detector tube 10. 

The plate -filament circuit of the detec- 
tor tube 10 is then traversed by audio - 
frequency currents which in turn are 
sufficiently amplified by audio- frequency 
amplifying tubes 12 and 13. 

The sound reproductive device 11 being 
connected in the plate filament circuit of 
audio- frequency amplifying tube 13 will 
consequently be responsive to the audio - 
frequency currents therein. 

0000 
Multilayer Coils. 

(No. 243,440.) 
Application date : _lugust 27th, 1924. 

The above patent awarded to J. W. 
Conibe describes an inductance coil con- 
sisting of a plurality of helical layers, all 
progressing in the same direction, in 
which, at the end of each layer, the wire 
is twisted round- a pin at the edge there- 
of, traversed across the layer, and twisted 
round a second pin at the other edge, 
the pins being subsequently removed. 

A coil complete with plug and socket, 

T 

but with part of the covering removed, 
is shown at (a) in the diagram, together 
with a coil (b) in the process of winding. 

The coil former 1 is mounted on a 
mandril 2 adapted to receive removable 
pins 3. 

3 

(a) 

6 2 

(b.) 

Multilayer coil construction. (No. 213,440.) 

The wire is wound in concentric layers 
4, each of which is a helix having spaces 
between consecutive turns. 

Each layer is locked and completed at 
each end by twisting the wire round the 
pins 3. Between consecutive layers is a 
traverse 5 of the wire passing from one 
pin to the other, and the layers are 
separated by strips 6 of paper. 

The pins are then removed and the 
coil taken off the mandril, bound with 
tape 7 and mounted with a plug and 
socket. ' 

11 

Heterodyne receiver circuit. (No. 234,816.) 
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Wireless World " questions relating to their technical difficulties. Every question should be accompanied by 
a stamped addressed envelope for reply. No charge is made. 

An Efficient Portable Recei .er. 
I wish to construct an efficient portable re- 

rrie,r ,nlplo. /iuq three roil. .., My 
1, (' n 'lvsire is adequate loud -speaker 
ti;lial using a frame aerial, from 
both Daventry and the local stadio,,, 
both of which are near. At the same 
time, I should like to be able to re- 
ceive other stations on the telephones. 

P. J. L. 
Under the circumstances, we think that 

by far the best arrangement for you to 
adopt is a regenerative detector and two 
transformer -coupled low- frequency stages, 
in accordance with the circuit given in 
Fig. 1. In order that we may bring in 
distant stations it is essential that a 
system of reaction be incorporated which 
does really give smooth control and 

9.0002 
mfd 

0.0003 mfd \ 

00005-Li J 
mfd T' 2Mn 

S 

1, 

LOADING 
COIL 

L 

O.P. 

bring about very smooth reaction in con - 

junction with a frame aerial, without 
necessitating that any coil be coupled 
magnetic ally to the frame aerial, or that 
the tuning of the frame be upset in any 
way. This is the method known as tuned 
plate regeneration which was in almost 
universal use in American broadcast 
receivers prior to the advent of the 
"superhet." and achieved its popularity 
owing to the smooth control it gave over. 
reaction, and also because, unlike the 
various systems of magnetic control, 
alteration of the reaction control calls for 
no readjustment of the tuning control, 
the reaction adjustment having little Dr 
no effect on tuning. This system of 
reaction is one which deserves to be more 
popular than it is among amateurs in this 
country. and is specially suitable for port- 

I. P. 

F g. 1.- portable receiver with tunea anode control of reaction. 

enable the receiver to glidealmost -mper- 
ceptibly rather than to " flop " in and out 
of oscillation, as is characteristic of the 
swinging coil method. From all points 
of view moving coils are undesirable in 
a 'portable set. It is not an easy matter 
to apply reaction to a frame aerial using 
the more conventional method, but there 
is fortunately one method which will 

able receivers. It will be found that 
when the plate of the detector valve is 
tuned to the same wavelength as the 
frame, oscillation will occur, and a "ery 
smooth reaction control can be obtained 
by rotating the variometer. By means 
of the switching arrangements on the 
variometer. and in conjunction with the 
loading coil on the frame aerial, it will 

be fnnnd that the receiver reaches well 
above the Daventry wavelength. The 
frame may well consist of about one 
dozen turns on a former two feet square, 
and may, if desired, be arranged to fit in 
the lid of a suit case. The Daventry 
loading coil may consist of 200 turns of 
No 26 D.S.C. on a 3 inch diameter 
former, or may be a No. 200 plug -in coil. 

With regard to the variometer, this 
should be of a large type. The low - 
frequency portion of the receiver is per- 
fectly conventional, and needs no com- 
ment. It might be thought that in a 
portable receiver which is necessarily 
designed to operate from a frame aerial 
a stage of H.F. might have been .useful. 
Unfortunately, owing to the low damp- 
ing of the frame aerial, if H.F. were 
included it would become necessary to use 
the neutrodyne system, otherwise the 
receiver will oscillate uncontrollably. 
This will, however, limit us in the matter 
of wavelength, and it will thus not be 
possible to receive Daventry. In any 
case the employment of a stage of H.F. 
is not, as many people seem to think, a 
sine guo non in a portable receiver, and 
provided that we have a really smooth 
control over regeneration a 'very large 

%number of stations can be received with 
the added advantage of satisfied control 
and absolute stability. It should 
not be forgotten that the reaction vario- 
meter should in no case be placed in such 
a position that it is coupled magnetically 
with the frame, since the principle of re- 
action used does not depend on magnetic 
coupling. It depends on the fact that. 
when the plate circuit is tuned to the 
sanie wavelength as the frame circuit, 
energy is fed back through the inter - 

electrode capacity of the valve, and so 
causes a reaction effect, and when the 
plate circuit is completely in tune oscilla- 
tion occurs. 

0000 

An Efficient Earth. 
1 fri. b to instal an efficient buried earth 

plate in nay garden. Can you indi- 
cate to me a suitable method which 
will be simple to instal' and at the 
same time inexpensive? C. R. L. 

There are, of course, many methods 
adopted by amateurs, consisting in some 
cases of burying a mass of old wire 

A 55 

www.americanradiohistory.com

www.americanradiohistory.com


68¢ 

Readers' ,Problems. - 
nettiug, an old biscuit tin, or a large 
metal plate, The earth wire being in each 
case soldered to the buried material. 
Probably, however, one of the best and 
cheapest methods of obtaining a really 
efficient buried earth system is to obtain 
a bucket and perforate it with a number 
of holes, fill it with coke, and bury it, 
having first soldered the earth lead in 
several places to the bucket. It should 
not be forgotten that the bucket should 
be thoroughly cleaned at those points 
where it is soldered to the earth wire. 
This applies particularly to aged and dis- 
carded household implements; probably, 
however, the purchase of a new bucket 
will be found well worth the expendi- 
ture, since they can be obtained very 
cheaply -far cheaper, in fact, than most 
of the earthing devices upon the market. 
The presence of the coke is for the pur- 
pose of attracting and holding moisture, 
but at the same time it is desirable, in 
very dry weather, occasionally to pour 
water over the spot where the earth is 
buried. 0000 

Safety in a Thunderstorm. 
-In view of the approach of the season of 

lightning and tempest, I desire to 
equip my wireless installation with 
the type of earthing switch calculated 
to give the greatest factor of safety 
to my house, and should value your 
suggestions on this matter. I am told 
thatthe first essential is to have a 
switch outside the house. 

W. W. J. 
On the contrary, it will be found that 

a switch of any type is not likely to be of 
very great use in any arrangement de- 
signed for earthing the aerial in a manner 
most likely to give real safety in a light- 
ning storm. In brief, there are two 
things which it is required to do in order 
to obtain an adequate factor of safety in 
the event of the aerial being struck by 
lightning. In the first place we require 
to provide a straight path of good con- 
ductivity to the earth, this path to be as 
direct as possible. This path, together 
with its earth plate, should always be 
outside the house. In the second place, 
we wish to remove any semblance of a 
conductor between the aerial and the 
receiver, or in other words, to completely 
disconnect the receiver from the house. 
We should, when designing lightning 
safety systems, always bear in mind the 
fact that lightning will always take a 
direct path to earth, even leaping across 
a considerable gap in the conductor in pre- 
ference to turning corners, and taking its 
passage to earth by a devious route, even 
if it be of the best possible conducting 
material. It is of little use, therefore, to 
provide any switches or spark gaps on the 
actual set itself, or merely to remove the 
aerial and earth wires from the receiver 
and connect them together. Similarly, it 
is of very little use to use an earthing 
switch indoors, where it would be neces- 
sary for the lightning to take a right - 
angled bend to get into the house to the 
switch, and another right- angled turn to 
get out again to the earth. In such cases 
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the lightning will merely flash over outside 
the house, and a switch in such a posi- 
tion is merely an ornament ( ?). A switch 
outside the house is, on the contrary, 
doing useful service, but is really entirely 
unnecessary, since an automatic switch, 

a spark gap, will deal with the 
lightning equally as well, whilst not 
suffering from the defect of requiring that 
the window be opened and the switch be 
put at safety every night on closing 
down. It must not be thought that the 
actual spark gap will offer any appre- 
ciable barrier to the passage of lightning 
and is fully as, "safe" as a closed 
switch. 

It is very necessary, however, that 
arrangements be made at the point where 
the- lead -its tube enters the earth for dis- 
connecting the receiver entirely from the 
aerial. Many readers use a knife switch 
for this purpose. This is, of course, 

AERIAL 
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Fig. 2.- Correct connections for lightning 
safety gap. 

quite useless, since when the knife switch 
. is open it merely makes a gap of one inch 
or so in the lead to the receiver, which 
the lightning will have no difficulty in 
leaping. Other readers, equally optim- 
istic, provide a small fuse in this posi- 
tion, which it is intended that the light- 
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ning shall blow. There is no doubt, of 
course, about the fuse blowing, but here 
again a gap of only about one inch will 
be made, which will not offer much 
barrier to the high voltage associated 
with lightning. It is necessary, there - 
fore, to break this circuit completely, 
Providing a gap of several feet, rather 
than an inch or so, and this is very con- 
veniently done by making use of a plug 
and socket in accordance with the dia- 
gram in Fig. 2, a flexible wire connecting 
the plug to the aerial terminal of the 
receiver. This plug and socket need not 
be mounted on the end of the lead -in 
tube as shown, but can very conveniently 
consist of an ordinary electric light wall 
plug and socket, or any other similar 
device, mounted close up against the 
lead -in tube. With regard to the spark 
gap, it is essential that this be totally 
enclosed, otherwise the action of the 
atmosphere will quickly render it cor- 
roded and dirty, and although this will 
not reduce its efficiency as a lightning 
Conductor it will, by providing a leakage 
path, considerably reduce signal strength. 
Fortunately, special enclosed spark gaps, 
designed for mounting outdoors, can be 
obtained from several reputable firms, 
such, for instance, as the G.E.C. 

It will be noted that a separate earth 
is used for the receiver. This is highly 
desirable if maximum safety is to be 
attained. The earth terminal of the 
receiver should not be connected to the 
earth side of the spark gap, as obviously 
this will mean that after crossing the 
spark gap the lightning will have two 
alternative paths, one direct to earth and 
one along to the receiver rice this wire, 
and though in all probability it will take 
the former path it is as well to be on the 
safe side, and earth the receiver either 
to the water tap or to a separate buried 
earth, as indicated by the dotted lines in 
the diagram. The wire connecting be- 
tween lead -in tube and spark gap,. and 
spark gap and earth, should be as stout 
and direct as possible. It may be said 
that the arrangement indicated in the 
diagram is one of the methods giving the 
greatest factor of safety in a storm, far 
better, in fact, than the usual arrange- 
ment of switches and fuses 'adopted by 
many readers. Furthermore, even if it 
; hould have been inadvertently forgotten 
to remove the plug or if the receiver were 
actually in use when a sudden and unex- 
pected lightning flash struck the aerial, 
the chances of the lightning travelling 
along to the receiver in preference to 
taking the direct paths to earth are really 
very remote. 

0000 

Function of the Extra Grid in a Four - 
Electrode Valve. 

What is llr, 71n luN..i,uR "1 the extra 
grid four- !l,_et rod, calve? 

D. L. P. 

The extra grid in a four -electrode valve 
is placed between the filament and the 
normal grid, and is usually connected 
direct to the H.T. +terminal, its purpose 
being to reduce the space charge, and so 
permit of the valve being operated with a 
comparatively low anode voltage. 
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of than, to satisfy themselves that the, 

IMPORTANCE OF BROADCASTING. 
OUR last issue of The Wireless World, dated May 

5th, was delayed in publication owing to the indus- trial crisis from which this country has just emerged. In that issue we commented editorially on the position 
of broadcasting in this country in 
relation to the newspaper Press, 
and we emphasised the fact that 
sooner or later the present artificial 
regulations limiting the use of 
broadcasting for announcing news 
and reporting topical events must 
ultimately break down when the 
possibilities of broadcasting as a 
means of disseminating news be- 
came more widely realised by the 
public, and we urged that the daily 
Press should recognise now the 
importance of broadcasting as an 
auxiliary means of conveying news 
rather than vainly endeavour to 
stave off the inevitable, fearing 
that the extended use of broad- 
casting for this purpose would 
injure the interests of the Press. 

Little did we think, at the time 
that editorial was written, that 
within a day or two the signifi- 
cance of broadcasting would he 
made so evident, and its utility as 
a means of distributing essential 
news to the community made so 
unmistakably apparent. During the industrial crisis we had the opportunity of realising that broadcasting, under certain circumstances, was not merely an auxiliary ser- 
vice or an adjunct to the Press, but might well become 
the sole means for the rapid distribution of information. 
At the time of writing no information is available to indicate to what extent the indispensability of wireless 
was recognised by the public, and how far the stocks of 

3 

wireless apparatus were able to meet the increased de- mand for wireless receiving equipment, but there is little 
doubt that a very large number of people turned to wire- 
less during those eventful days who hitherto had viewed 
it as little more than a toy. 

We hope that this experience will have served to bring 
home to the public how important 
a service broadcasting really is, 
and that, with this appreciation 
firmly established, the Press of 
this country will adopt a more 

686 f reasonable attitude towards the 
extension of facilities for the 

689 } broadcasting of news, so that some 
arrangement satisfactory to both 
the Press and the broadcasting 
authorities may be made whereby, 
without encroaching unduly on the 
present privileges of the Press, 
broadcasting may be given the 
opportunity of fulfilling its func- 
tions adequately and providing 

707 general intelligence on topical 

709 matters with that promptness for 
712. which broadcasting is so eminently 
713 : suited. 

We urge that the Wireless 715 : League and all associations con - 
718 : cerned in the interests of the 
719 ; listener, as well as individuals 
721 who have influence, should work 

together to attain this object in 
the interests of the community. It would be truly regrettable if the lesson which we 

have learned should be forgotten, and that broadcasting 
should continue to be fettered in the way which it has 
been in the past, because interests of one section of an 
industry might be adversely affected to a very limited 
extent through the extension of facilities to broadcasting. 
Nothing should be allowed to interfere with progress 
where such progress is of benefit to the community. 
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A commercial picture transmission service is now in operation 
between the Marconi wireless stations on both sides of the 

Atlantic. The system is reliable, and the pictures, either in 
the form of line drawings or photographs, have reached a high 
standard of perfection. 

The image for transmission is in the form of a transparency, 
and is traversed by a pencil of light falling upon a photo- 
electric cell. Varying currents from the cell control the wireless 
transmitter. Al the recorder an inked stylus traverses the paper 
in synchrony with the analysis of the picture at the transmitter. 

1 
r IHE steady development which has been moving 

towards the setting up of a picture transmission 
service operating over immense distances has 

reached maturity during the past weeks. A commercial 
picture transmission service has been inaugurated by the 

Marconi Company, and pictures for transatlantic trans- 
mission are accepted at the offices of the company both 

in London and New York. It is interesting to observe 

that the first picture transmission service between Europe 
and America has been accomplished by wireless, and that 
it has been left to a wireless concern to create a system 

which marks a gain in the fight for supremacy between 

cable and wireless communication. 
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The degree of perfection reached 
by the system is shown in this 
line drawing and a letter in 
manuscript. The dots appear- 
ing on the white part of the 
paper are produced by atmo- 

spherics. 

Captain Ranger at the recording set installed in Radio House 
London 

The development of the system is due to Capt. R. H. 
Ranger, of the Radio Corporation of America. His ap- 

paratus first came before the public when, in the r925 
manoeuvres of the United States Army, photographs were 

transmitted over a distance of 5,136 miles from Honolulu 
to New York, an expériment conducted at the request of 
the United States War Department, which regards the 
wire and wireless transmission of pictures as a forth- . 

coming military factor of first importance. It must be 

realised that wireless- transmitted messages can always be 
intercepted and deciphered, rendering wireless communi- 
cation in cipher of very doubtful utility and likely to 

constitute a danger rather than an aid in times of war. 
In picture transmission is to be found the solution to the 
difficulty of obtaining secrecy, for the success of the 
system depends upon absolute synchronisation between 
the transmitting and receiving equipments. 

Preparing the Picture for Transmission. 
Two distinct methods have been applied for analysing 

the picture in the process of transmission. One arrange- 
ment consists of producing an image as a non- conduct- 
ing deposit upon a metal foil which is traversed by a 

stylus causing interruptions in a current applied between 
the plate and the stylus, while the other method makes 
use of an opaque image deposited upon a transparent 
film which is traversed by a beam of light, the light 

IC) 
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Picture Transmission by the 
Ranger System- 

interruptions being recorded 
by a light sensitive cell. 

Picture Analysis. 
It is the latter method 

which is made use of in the 
Ranger system. The image 
is photographically recorded 
upon a celluloid sheet large 
enough to easily accommo- 
date a picture of half -plate 
size. In the case of sketches 
and written messages the 
image for transmission is 
made directly by writing 
upon a piece of transparent 
film with a dense black ink. 
The image is then secured to 
the face of the glass cylin- 
der, and, by means of a 
lamp, focussing lens, and 
reflecting prism, a narrow 
pencil of light is passed 
through the film. The cylinder is mounted on a carrier 
which is caused to move backwards and forwards so 
that the beam of light is concentrated in turn on all 
parts of the picture. As well as the traversing movement, 
a rotary action is applied, the cylinder being given a 
slight rotation when it completes each traverse movement. 

Dual Transmitter. 
An ingenious arrangement is introduced here to permit 

of the simultaneous transmission of two pictures. The 
cylinders are duplicated, though they are propelled and 
rotated 1w a mechanism which is common to both. When 

Wflpa@OT. 
WOpRO 

The transmitter at Radio House. 

the carrier is travelling in one direction the beam of light 
passing through one of the cylinders is passed on to the 
photoelectric cell, whilst when the movement is reversed 
a small reflecting mirror is interposed in the path of the 
beam to pick up the light which is traversing the second 
cylinder. The mechanism for effecting this consists of a 
small oscillating mirror, which in one position cuts off the 
light from one of the cylinders and reflects from the 
other, whilst when turned through 45° the path of the 
light coming from one of the images is left unobstructed, 
while the other beam is reflected back. The reflecting 
mirror rocks by a simple action depending on the direc- 

A pencil of light traverses the picture which is attached to the glass drum and is analysed by a slow rotating action as well as a back- wards and forwards movement of the carrier. Two pictures may be transmitted at a time, a reflecting mirror diverting the path of the light at each movement of the carrier. 
8 
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Picture Transmission by the Ranger System - 
tion of travel of the carriage. A telescopic joint is made 
in the tube connecting the traversing carriage with the 
photoelectric cell, the latter, of course, being stationary 
and housed in a light tight chamber with its auxiliary 
amplifying apparatus. 

Photoelectric Cell. 

The photoelectric cell used in this instance has been 
developed by the General Electric Company of America. 
The inside of a spherical globe is coated with a light, 
sensitive substance, which in this case is potassium 
hydroxide, the coating being connected to the grid of a 

valve, whilst an " electron collector " near the centre of 
the tube is joined to the plate of the first amplifier. 
When no- light is falling on to the deposit on the inner 
surface of the globe, the grid acquire:: a negative charge 
stopping the flow of electrons between filament and plate, 
and hence no current will flow in the external circuit. 
The ray of light, however, causes an elec- 
tron stream to flow. between the coating and 
the collector, and since the coating is con - 
nected to the grid the electron flow con- 
stitutes a discharged circuit, so that the 
grid becomes less negative. The first 
amplifying valve is a direct current poten- 
tial amplifier and is resist- 
ance coupled. 

The grid and plate con- 
nections of the amplifier are 
connected .across ' a con- 
denser, which becomes dis- 
charged with the fall in the 
grid to plate resistance of 
the valve brought about by 
grid potential fluctuations. 
A charging circuit is con- 
nected to the condenser and 
is controlled by a valve the 
grid circuit of which oper- 
ates by variations of the 
potential across the con- 
denser. The charging 
current is fed through the plate circuit of this valve, 
in which a relay is connected which, working through 
other mechanical relays in cascade, controls the wireless 
transmitter. 
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the received fluctuating currents are applied through its 
winding, operates a stylus while travelling across the 
surface of the paper. 

To prevent smearing, an ink consisting of coloured 
wax is employed. The ink is carried to the point of the 
stylus by means of a piece of wick which is enclosed in 

a heater coil to maintain the wax in a good condition. 
The stylus traverses the paper in perfect synchrony with 
the carriage of the transmitter, the paper being lifted 
each time the stylus completes a forward and backward 
movement across the paper. Synchronisation is effected 
by the tuning fork method, which controls the speed of 

The recording mechanism of the receiver. Three electromagnets produce the magnetic field in 
which a moving coil controls the stylus. Like the transmitter, the receiving equipment is built 

in duplicate. 

Recording. 

Wave trains from the transmitting station after detec- 
tion and amplification are applied to the picture recorder. 
The recording mechanism, in order that it may be sensi- 
tive to exceedingly small currents, comprises a small mov- 
ing coil in a magnetic field created by three electro- 
magnets. The coil of wire, in moving in the field, as 

the electric driving motors. A small flashing neon lamp 
attached to end of the motor shaft is used to indicate the 
correct speed adjustment. Like the transmitter, the re- 
ceiving apparatus is duplicated and the received current 
is switched between the two recorders, which are linked 
together on a common carrier, each time the direction of 
travel is changed. The stylus traces a line of varying 
density upon the paper, at times making a full black line. 
and at others leaving the paper white. The spacing of 
the lines - brought about by the rate of revolution of the 
cylinder is 128 to the inch, which is sufficiently close to 
produce an image of good definition. 

Owing to the General Strike, it was impossible for us to publish issues of THE 

WIRELESS WORLD for May 12th and May 19th. The strike 

publication will be continued as usual. 

It 8 

now being over, 

2; 

r- 

www.americanradiohistory.com

www.americanradiohistory.com


MAY 26t1i, 1926. 'Whpß11,gm ./op 4 

689 

We describe in the following article a three -valve receiver for 
109 -000 metres of remarkable efficiency, which we believe the beginner will have no difficulty in making up. One stage of H.F. is used, followed by a coupled circuit. Litz conductor 
is employed for the coils, which have a resistance, at 400 metres, of less than 2.3 ohms, making them without doubt the most efficient coils ever used in a broadcast receiver described in a 

wireless journal. 

THERE are stories going the rounds just now to 
the effect that certain recent discoveries and im- 
provements in design will enable us all to make 

our receivers non -radiating. These stories are not, we 
think, to be taken seriously, and our only excuse for 
mentioning the matter here is that we do not wish 
a new reader to think that the receiver illustrated and 
described below belongs to the class referred to. We 
have not suddenly made any remarkable discoveries ; old readers will probably remember the number of receivers 
of the non -radiating type (generally called " Neutro- 
dyne " receivers, although the word Neutrodyne is a trade name) which have been described from time to time 
in this paper. A five -valve Neutrodyne receiver, the first 
to he described in this country -it was also probably 
the first Neutrodyne receiver for broadcast reception 
made here -was built by the writer early in 1923, and 
full constructional details were given in The Wireless 
Woriel for December 19th, 5923. This first five - valve Neutrodyne receiver, used with the valves avail- 
able at that time (they were " R " type valves), 
was sensitive and selective, and, when properly set 
up according to the instructions given, would not generate oscillations. That was described three years 
ago, and since that time we have given constructional de- 
tails of about fifteen others having from one to three 
high -frequency stages, the usual valve detector, and one 
or two stages of low- frequency magnification. 

Earlier Neutrodyne Receivers. 
Anyone sufficiently interested in the subject of high - frequency amplification would find it instructive to spend 

an hour or two looking over these designs ; he would notice 
the gradual changes which have taken place in the design 
of the high - frequency couplings, the modifications in the 
actual layout cf parts,' the improvement in the construc- 
tion of the components used, and, probably, the gradual 
development of a more or less exact method of design 
will become evident. For it cannot be denied that, good 
as they were at the time and marking definite steps for- ward as they do, the earliest receivers of the type we are 
discussing were, shall we say, of an experimental nature 

9 

By 

W. JAMES. 

-rather crude affairs, in the light of present -day practice. 
They worked splendidly, but sometimes success only came 
after many trials. 

But now these sets can be designed with exactness. 
When one is built it can be connected up, and a dozen 
or more stations tuned in on the loud -speaker in the first 
half -hour of its life. 

Theory and P:actice. 
The closeness with which the practical results compare 

with those predicted is largely -in fact, almost entirely - 
a matter of how far we are prepared to go to make the 
receiver theoretically perfect. Take the case of the 
balancing or neutralising condenser. Only a few days 
ago it was said at a meeting of wireless people, many of 
them experts, that " you break one side of the filament 
circuit of the high- frequency valve, balance the stage 
by adjusting the receiver for minimum signal in the 
phones, restore the valve, and . . . the stage oscillates." 
We remain firm believers in this simple and admittedly 
old- fashioned method of adjusting the circuit, however. 
It is simply a matter of right design. The function of 
the balancing condenser is to balance out or to neutralise 
the capacity of the grid and plate of the valve, and it 
will perform this function exactly, provided the circuit 
is properly designed. Too often this poor little con- 
denser is expected to balance out magnetic couplings 
between coils, capacitatiye couplings due to the proximity 
of coils and tuning condensers, conductive couplings due 
to the presence of resistance in the connecting wires and 
batteries, and generally to hold the receiver stable over 
a wide range of wavelengths regardless of the fact that 
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Long Range Three -valve Receiver. - 
it was never intended to compensate for tlfese stray 
couplings which, moreover, vary with the tuning. 

The balancing condenser will provide a perfect balance, 
provided it has the same nature as the condenser to be 

neutralised, that the magnetic coupling between the 
neutralising coil and the plate coil (in a transformer 
stage) is extremely tight, and that the capacity due to 

the proximity of these two windings is sufficiently small. 
All other couplings should be eliminated in a proper way; 
for instance, coils should be so placed and screened that 
there is a negligible stray magnetic coupling, tuning 
condensers should be screened to stop the variable capaci- 
tative coupling between them, bye -pass condensers should 
be employed, and, where necessary, grid and plate con- 
necting wires should be screened. When these things have 
been done, the receiver will more nearly resemble a 

balanced stage as drawn on paper, and, provided the 
design is faithfully copied, the beginner cannot fail to 

secure satisfactory magnification and selectivity without 
oscillation. 

Litz Conductor Used. 

Turning now to the receiver illustrated here, our aim 
was to produce a set with one high- frequency stage, valve 
detector, and one low- frequency magnifier which would 
give approximately the same results as the ordinary type 

+H 
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gauge copper wire. Each strand has a covering of single 

silk, and the cable has an outer covering of double silk. 

This wire was specially made up for us by the London 

Electric Wire Co., Ltd., and it is not very expensive. 

It can be obtained by anyone, and it should preferably 
be ordered in a length instead of by weight. 

Electrical Properties of the Coils. 

The first coils were wound with ebonite tube formers, 

but it was found that the resistance of the circuit com- 

prising the coil,- tuning condenser, connecting wires and 

detector valve at 400 metres was_ 3.4 ohms, as compared 
with 2.9 ohms when an identical coil, but wound on a 

Paxolin former, was used. The ebonite was, obviously, 

leaking a little, although it was of good quality, but 
the effect of the leakage was sufficient to increase the 

resistance of the circuit by o.5 ohm. This effect is more 

pronounced the lower the resistance of the coil, and would 

be negligible with a coil having a resistance of about 
5 or more ohms. Incidentally, it should be noticed that 
when truly low resistance coils are used, the insulation 
resistance of parts like condensers and valve holders 
should be extremely high, otherwise the effect of connect- 

ing them across the coil is to throw an appreciable load 
on the circuit, an effect which would be negligible 
with coils of higher resistance. 

The use of low -loss coils introduces, then, fresh diffi- 
culties which, luckily, can 
usually be avoided with a 
little care. 

The final coils as used in 
the receiver therefore have 
Litz secondaries of 55 turns, 
the Paxolin2 tubes being 
Sin. in diameter, Sin. 
long, with a wall .Ain. 
thick; as the turns are 
wound touching the winding 
length is only about z in. 

It was found that the re- 
sistance of a tuned circuit 

C 
11 

lmfd 

GB 

Fig. 1. -The circuit diagram. N.C, is the balancing condenser 

:t Neutrodyne receiver, having a further stage of high - 
frequency magnification. We have, we think, successfully 
done this, and in doing it the whole field of high - 
frequency amplification at broadcast wavelengths was 

explored. 
It was decided first that the secondary windings of the 

transformers should have an inductance of about zoo 
microhenries, and be tuned with o.0005 mfd. variable 
condensers. This gives a working wavelength range of 
200 -600 metres. Coils were made up and their high - 
frequency resistance measured over this wave range, the 
object being to find a relatively compact coil with a low 

average resistance. The final coils are wound on Paxolin 
tubes, sin. in diameter, and the windings have fifty -five 

turns of Litz,1 there being twenty -seven strands of No. 42 

C H.T.- 

LT 

consisting of the coil, tun - 

, and K the reaction condenser. 

' Litz is quite easy to work with. The strands, having a 
covering of single silk, are easily cleaned qnd soldered together 
at the ends, but care should be taken not to break off ally 
strands. 

B TO 

ing condenser, and valve 
rapidly increased at the 

shorter waves, the actual resistance values for the circuit 
being as follow :- 

Wavelength of Circuit. 
Effective Resistance of 

Circuit. 
550 metres 2.0 ohms 
500 .. 2.2 
450 .. 2.5 
400 2.9 
350 3.8 
300 4.8 
250 ,. 6.3 ,. 
200 8.0 .. 

This could have been avoided by a slight change in 

the coil constants if it were necessary to prevent the some- 

what rapid rise in resistance at the higher frequencies, 
but, as a matter of fact, the coil was deliberately made 
as described because of certain advantages which accrue 

a Paxolin tubes a-re obtainable to order from the Micanite 
and Insulators Co., Ltd., Empire Works, Blackhorse Lane, 
Walthamstow. 
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Long Range Three -valve Receiver. - 
when the coil is used as the secondary of a tuned trans- 
former. A good deal of the increase is also due to the 
resistance of the tuning condenser. 

In Fig. r the three coils which we have been discuss- 
ing are shown tuned by 0.0005 mfd. condensers, and 
are marked A, B, and C. 

Coil A is the secondary winding of the input trans- 
former of the set, the primary being tapped and connected 
to the aerial and earth. The primary is tapped to enable 
selectivity and volume readily to he varied. 

691 

ample negative bias, and where the signal strength is 
practically the same as when the detector is 'connected 
across the whole coil. 

Not that the detector circuit should be considered by 
itself ; it should not be, for the transformer winding 
P.T connected in the plate circuit of the ampli- 
fying valve has to be proportioned, for the best results, 
according to the total effective resistance of its secondary 
circuit. Now, although we have the primary winding in 
the anode circuit of the amplifying valve coupled to the 
secondary winding B. this coil B is, in turn, coupled by 

A rear view of the receiver described. The method of mounting the three coils, and the copper screens should be noted. 

Coil B is the secondary of a transformer whose primary 
winding (P.T) is joined to the plate of the high -frequency 
valve. The third coil, C, is coupled to coil B by a 
few turns of wire, and its ends are connected to the 
detector valve. This coil, C, also has a tap which is 
joined to the filament; hence the detector is across part 
of the coil only, and the effect of the relatively low grid - 
filament resistance in impairing selectivity and signal 
strength is minimised. If the grid circuit of the detector 
is connected across the outer ends of the coil, the effective 
resistance of the circuit is very considerably increased. 
But as less and less of the coil is connected to the grid - 
filament of the detector, so the effect of the detector in 
raising the apparent resistance of the circuit becomes 
smaller and smaller. By varying the amount of the coil 
connected to the detector a point can he found where 
the selectivity is not much worse than that which obtains 
when the detector is used as an anode rectifier with 

a few turns to coil C; hence the primary winding should 
be so proportioned and arranged relative to coil B that 
the loading clue to coil C and the detector is allowed 
for. That is to say, the complete coupling between the 
high- frequency and detector valves should be considered 
as a whole, and the primary winding be so proportioned 
that it gives maximum amplification. 

Important Considerations. 
The magnification obtained due to pure radio frequency 

amplification -that is, when there is no reaction effect - 
depends on a number of things. It depends, for instance, 
on the inductance of the primary and secondary wind- 
ings, their coupling, their losses, the capacity of the two 
windings, the wavelength, and the properties of the valve. 
The various values can all be measured. 

A good thing to start with is the valve; the valve 
chosen for use in the high- frequency stage is of the 5 -volt, 

MATERIALS REQUIRED. 
1 Ebonite panel, 30in. x 9in.:x hin. 
1 Basebourd, 30in. x 9in. x ¡in. 
3 0.0005 mid. tuning condensers (General Electric Co., 

Ltd.). 
1 Micro condenser (Igranic Electric Co.) 
3 Valve holders (Benjamin Electric Co.) 
2 Rheostats (Cosmos, Metro -Vick Supplies, Ltd.). 
1 Interválve transformer, type AF3 (Ferranti, Ltd.). 
.1 0.0003 mfd. fixed condenser (Dubilier). 
1 2- megohms grid leak and holder (Dubilier). 

1 Telephone ,jack (Edison Bell, Ltd.). 
1 Balancing condenser (Balgin, Ltd.). 
3 Paxolin tubes, Sin. diameter, 3,lin. long, ,' in. wall. 

50 yards 27/42 Litz, each strand S.S.C., D.S.C. overall 
(London Electric Wire Co., Ltd.). 

1 H.F. choke (Cosmos, Metro -Vick Supplies, Ltd.). 
3 1 mfd. Mansbridge condensers (Telegraph Condenser 

Co.) 
Clix sockets and plug, terminals, wire, and a sheet of 

gauge No. 24 copper. 
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Long Range Three -valve Receiver. - 
quarter- ampere type; average valves have an impedance 
of about 7,000 ohms and an amplification factor of 7 

when the anode voltage is 90 and grid bias -1.5. The 
valve actually used in the high- frequency stage is a 

Burhdept L525, and when measured its impedance was 

found to be 6,5oo ohms and its amplification factor 6.5. 
The remainder of the circuit, except the primary winding, 
has already been dealt with. We have, therefore, to 

arrange for a primary winding which will give high ampli- 
fication over the whole tuning range. With many trans- 
formers the amplification is much lower at 500 than at 
30o metres. The transformer used in this receiver, how- 
ever, has a relatively flat amplification curve over the 
whole range of wavelengths 

H.F. Magnification Obtained. 

Before proceeding further with the design of the pri- 
mary, the method of balancing the high- frequency valve 
must be mentioned. The circuit is shown in Fig. r, 
where P.T is the primary winding and P.N the balancing 
winding. The secret of success here appears to be to 
make the magnetic coupling of coils P.T and P.N as tight 
as possible, while keeping the capacity of P.T, P.N negli- 
gibly low. It -is evident, therefore, that either some form 
of electrostatic screening of coils P.T, P.N should be em- 
ployed or the coils themselves should be physically small. 
Screening was tried and discarded because of the objec- 
tionable effects produced by the screen. Finally, roils 
P.T and P.N were wound with fine wire, as we have done 
before in earlier receivers of this type. It was found 
that with a double winding of eleven turns of N0. 40 
D.S.C. wire (a total of twenty -two turns), the desired 
uniformity of amplification was obtained. The pure radio 
frequency amplification of the single stage was measured 
and found to he as follows :- 

Wavelength of Circuit 
in Metres. Amplification. 

180 18.0 
230 19.3 
290 20.0 
350 21.6 
410 21.9 
470 22.0 
520 22.5 
590 20.7 

The amplification is uniformly high. This is partly due 
to the close coupling of primary to secondary. Much 
higher amplification at the lower wavelengths can easily 
he obtained, but the amplification falls off by a serious 
amount at the longer. waves, and it was thought better 
to he sure of a high average.. These tests also showed 
that the selectivity would he quite satisfactory. 

To receive distant stations satisfactorily a much higher 
magnification than zo is required. Reaction is therefore 
applied from the detector valve to the coil C by means 
of a small variable condenser. The size of the reaction 
condenser required (K, Fig. r) depends on quite a number 
of things, one of the most important being on the charac- 
teristics of the detector. It was found that a small 
condenser was sufficient to enable oscillations to be pro- 
duced over the whole range when the filament tap was 
taken at the fifteenth turn from the end connected to the 
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reaction condenser; the detector valve being a Marconi 
or Osram D.E.5B. This valve has an amplification 
factor of 20 and an impedance of 30,000 ohms or more. 

If a valve with a much lower amplification factor or a 
higher impedance is used, the tap would have to be placed 
lower dowñ the coil -in fact, a tapping at the centre of 
the coil would be desirable. 

Reaction, Used with Precaution. 

With reaction applied as shown in the diagram, the 
effective resistance of the coils B and C is reduced, the 
selectivity is improved, and, of course, signals are con- 
siderably strengthened. It is found that the first valve 
does not oscillate when the detector circuit is made to 

oscillate weakly - in fact, the aerial circuit is not 
affected by adjusting the reaction condenser when the 
neutralising condenser is properly set. The receiver is, 

therefore, a perfectly safe one to use, for, once the first 
valve is balanced -an operation which takes only a 

minute or two-the---Set can he made to oscillate when 
tuning, and the Oscillations will not reach the aerial pro- 
vided the aerial is not laid near the coils B and C. If 
the aerial is laid near these coils, a certain amount of 
energy will pass from the coils B and C to the aerial 
because of the capacity coupling. The copper screens 
which can be seen in the illustrations are for the pur- 
pose of stopping couplings between the circuits, and not 
for screening the set from the aerial. Therefore, the 
aerial lead should run direct to the aerial terminal of the 
set, and the set be so placed that the aerial does not pass 
close to the coils. This precaution should, incidentally, 
he taken with any set. After all, we want the incoming 
signal to pass from the input of the set to the detector so 

as to take full advantage of its selective tuning circuits. 
We wish to make it clear at this point that if the 

receiver is not properly made and set up, it will oscillate 
and radiate just like any other receiver. and beginners 
are warned to take great care not to work with the detector 
oscillating until they are satisfied that the set is properly 
balanced. 

Constructional details for the building and operation of 
the receiver will he included in the next issue. 

The next issue of THE WIRELESS WORLD, to be 

dated June 2nd, will contain a Supplement Portrait 
of Mr. J. C. W. Reith, Managing Director of the 

B.B.C., specially taken by THEW IRELESS WORLD. 
A note regarding the career of Mr. Reith will also 
appear in that issue, and no more opportune moment 
could be chosen than the present, when the triumph of 

broadcasting in connection with the recent industrial 
troubles has been so directly manifested. 

This issue will also contain the monthly pages devoted 

to the interests of the Wireless League, and, in case 

there may be difficulty in obtaining copies of this 
issue, readers who do not place an order are advised 
to do so rather than chance being able to secure a 

copy at a bookstall. 
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A Section Devoted to the Practical Assistance of the Beginner. 
SINGLE -COIL OSCILLATORS. 

It is often desirable to simplify the 
construction of an oscillator for use 
with a superheterodyne or super - 
regenerative receiver, or for other 
purposes, and in . such circumstances 
the adoption of one of the many 
modifications of the so- called Hartley 
circuit will considerably facilitate the 
operation of winding suitable coils. 

A somewhat unusual modification 
of this arrangement is shown in Fig. 
r(a). This scheme of connections has 
the advantage that no highrfrequency 
choke is required; a series condenser 
insulates the grid from the high -ten- 

cuit is shown in Fig. r (b). The 
fixed condenser connected between 
the anode and the coil serves-to pre - 
vent a short- circuit of the high -ten- 
sion battery. It should be noted that 
a certain amount of control of reaction 
in both these circuits may be obtained 
by varying the position of the fila- 
ment tapping point on the coil, al- 
though it is, as a rule, better to con- 
nect to the centre point. 

Fig. r (c) shows a form of oscil- 
lator in fairly common use in America 
as a generator of local oscillations 
for superheterodyne work. In this 
case an inductance in two sections is 

(a) (b) 

Flg. 1.- single coil oscillators. 

sion battery. It is not, however, a 
form of oscillator which can be re- 
commended for general use, although 
it has certain applications. This 
sane remark also applies to the 
simplest form of Hartley circuit, in 
which the high- tension battery is con- 
nected between the plate of the valve 
and one end of the inductance coil, 
for the reason that it is seldom de- 
sired to allot a separate battery to 
the oscillator valve alone, as is neces- 
sary if the hip- tension battery is con- 
nected in this position. 

The conventional and probably 
most popular form of single -coil cir- 
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used. As the by -pass condenser 
shunted, across the high -tension bat- 
tery is, in effect, connected across the 
break in the coil, and carries oscil- 
latory currents, it should be of ample 
capacity, and mounted near the coil. 
If the coils are in the form of a con- 
tinuous winding on the same former, 
with a break at the centre, the total 
inductance will be practically that 
of the two sections considered as one 
continuously wound coil. 

A limited control of reaction is ob- 
tained in this circuit by varying the 
applied H.T. voltage and filament 
brilliancy. 

CONSTRUCTING A FRAME AERIAL. 
It is not easy to lay down a hard - 

and -fast rule as to the number of 
turns in a frame aerial designed to 
cover the normal broadcast wave- 
band, as the inductance of the wind- 
ing will depend on several factors, 
such as the diameter and the spacing 
between adjacent turns. It may he 
said, however, that if a fairly con- 
ventional form of construction is 
adopted it will be found that a total 
length of wire of about 75ft. will 
give a suitable wavelength range 
when tuned by a variable condenser 
having a maximum capacity of 
0.0005 mfd. It will thus he seen 
that, in the case of the usual rect- 
angular winding having sides of eft. 
(i.e., 8ft. to a turn), about nine turns 
will he sufficient. 

For tuning to the Daventry station, 
and others operating on similar wave- 
lengths, it is found that a frame 
having about 26oft. of wife will be 
satisfactory in the majority of cases. 

It will hardly be necessary to point 
out that it is generally easier to re- 
move than to add wire to a com- 
pleted frame, so the constructor is 
advised to err rather on the side of 
too many than too few turns. 

0000 

PROTECTING INDUCTIVE WINDINGS. 

The amateur who wishes to reduce 
to a minimum the risk of burning 
out his telephone, loud- speaker, and 
transformer windings should observe 
the rule of never " breaking " or 
" making " an anode circuit contain- 
ing such iron -core windings when the 
valve filament is glowing. It is safe 
to say that a large proportion of 
breakdowns are due to surges of 
current set up under these conditions 
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rather than to the effect of the nor- 
mal steady anode current. 

It will be realised that when the 
valve is switched " on " or " off." 
whether suddenly or by means of a 

rheostat, the heating and c -mling of 
the filament will occupy an appre- 

WET@Il@OO 
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ciable period of time; thus the in- 
crease and decrease of anode current 
\vill be a fairly gradual process, the 
back E.M.F. will be small, and 
heavy surges will not be set up. 

These precautions are, of course, 
most necessary when large anode 

MAY 26th, 1926. 

currents are passed, and should 
always be observed when dealing 
with power valves. Needless to say. 
these remarks are not applicable to 

H. F. amplifiers. or to any valves not 
having iron -cored inductances in their 
anode circuits. 

DISSECTED DIAGRAMS. 

No. 30.-Stage-by-Stage Tests of a " 2 H.F. Neutrodyne." 

A consideration of the series of circuit diagrams given below will indicate an effective and Iogical 

course of procedure to be adopted in locating faults in a set which is totally or partially inoperative. 

It cannot be assumed, however, that these tests will conclusively prove that the receiver as a whole is 

in order, as a balance obtained with each individual stage may be upset by the addition of the second 

H.F. valve. Final adjustment of the neutralising condensers should be carried out in the manner 

described in various issues of this journal. 

The complete circuit diagram of the receiver. it is assumed that 
the usual cursory examination and simple tests have failed to 
indicate any source of trouble. The following tests should be 

applied in the order given. 

H.T.I+ 

2 

o 
l.T - 

The detector and its associateci circuits may be tested by re- 
moving the second H.F. valve and connecting the aerial lead -in 
wire to its anode socket. The neutralising condenser is removed 

or set at minimum capacity. 

The second H.F. stage and the transformers are tested in a 
similar manner by removing the first valve and connecting the 
aerial to its plate socket. Note that for both the foregoing tests 

it is necessary that the low- tension battery should be earthed. 

lt 14 

A test of the aerial -grid transformers and an additional check 
of the effectiveness of the first H.F. transformer is obtained by 
changing the position of the leaky grid condenser in order to 

convert the second valve to a detector. 
25 
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Some Notes on Their Development Since the War. 
By R. L. SMITH ROSE, 

HEN the three -electrode valve first came into 
practical use, during the war, it was early 
applied as a low- frequency amplifier not only 

in connection with wireless reception, but also for earth - 
current telegraphy by means of power buzzers. Almost 
from the start iron -cored transformers were used as the 
intervalve couplings in these amplifiers. Under the 
stress of war conditions it was natural to find that these 
transformers were developed somewhat hurriedly on a 
" trial- and -error " basis rather than by a detailed ana- 
lysis of the behaviour of its various component quantities. 

At that time to obtain the maximum amplification at a 
conveniently audible frequency, such as 800 or i,000 
cycles per second, was more important than the present - 
day demand for uniform amplification at all frequencies. 

Limitations of Early Designs 
Another important point was the weight of the -whole 

amplifying equipment, and since, owing to the inefficiency 
of the instrument, it was frequently found that three or 
four stages of L.F. amplification were being used, the 
weight of the individual transformers was very important. 
While some of these amplifiers are remembered as being 
'fitted with transformers, each weighing several pounds, 
the general tendency was to produce a transformer which 
weighed only as many ounces. 'This consideration im- 
posed two important limitations on the transformer, from 
which we are -still struggling to obtain freedom at the 
present time. The first of these limitations was in 
regard to the quantity of iron that could he used ; while 
the second was that the copper wire employed had to be of 
the smallest possible diameter, and covered with the mini- 
mum amount of insulation. It was realised in a general 
way that the primary winding should have an impedance 
of several thousand ohms at a convenient audible fre- 
quency, such as 800 or r,000 cycles per second, and then 
in order to get any step -up effect in the transformer it 
was necessary that the number of secondary turns should 
be several times as great as that of the primary. As a 
result of these considerations a big demand arose for 
No. 47 S.W.G. copper wire, only two- thousandths of an 
inch in diameter. The technique of the production and 
handling of this fine wire was not widely known, although 
it had been previously used on a limited scale for the 
windings of high- resistance telephone receivers. In due 
course this .material became available in sufficiently large 
quantities, but both the wire and its insulation were of a 
very varying quality. The properties of the iron cores 
were comparatively well known owing to the widespread 
use of induction and repeater coils in connection with 
land -line telephone practice. In the early stages of the 
production of intervalve transformers the core was fre- 
quently made up of soft iron wire as used in these tele- 
phone coils, but in other cases sheet -iron stampings were 
employed after the fashion prevailing in power trans- 
formers. 
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Although during the war it was common to speak of 
valve amplifiers which gave current or voltage amplifica- 
tions of thousands or even millions of times, it was found 
later, when measurements became possible, that these 
figures were grossly exaggerated.. Using the average war- 
time product of transformer With the standardised type 
of " R '.' valve, the voltage- amplification of the combina- 
tion was found by measurement to be of the order of 8 to 
14. Even when using several stages in cascade it was 
found to be difficult to reach an overall amplification ex- 
ceeding 200. The limitation to the amplification obtain- 
able was always set by the stability of the system as a 
whole. 

The transformers in use to -day give, with the same 
type of " R " valve, a' voltage amplification of between 
25 and 35 at a frequency of i,000 cycles per second; 
although by carefully adjusting the windings for reson- 
ance at this frequency a value of 6o may be reached 
Still higher values may be obtained by using the special 
valves now available. By using two of the former stages 
in cascade, an overall amplification of the order of r,000 
may be obtained with the perfect stability and quiet back- 
ground which is so necessary for the comfortable recep- 
tion of faint signals in telephone receivers. For recep- 
tion purposes nowadays it is doubtful if anything is to 
he gained by using more than two stages.. 

Uniform Amplification. 
Having obtained the necessary amplification at a single 

frequency, the next step is so to design the transformer 
that this amplification is maintained as constant as pos- 
sible over the whole range of audible frequencies -say, 
from 3o to 5,000 cycles per second. To assist in this 
matter, however, it is necessary to have some means of 
measuring the amplification. Several methods of accom- 
plishing this have been devised and are in use. With the 
exception of those which require relatively large voltages 
to operate them, these methods employ a telephone to 
indicate 'either an equality of note intensity or a null 
point in a bridge balance. Now, anyone who has used 
a telephone for measurement purposes will be familiar 
with the fact that it is very difficult to work with notes of 
a pitch corresponding to the extremes of the audible scale. 
In particular it is very difficult to make accurate measure- 
ments at frequencies below about 25o cycles per second, a 
hand which covers approximately the lower half of the 
musical scale. 

Since the majority of transformer characteristic curves 
show a decided falling -off in amplification for frequencies 
of 25o and sop cycles per second, it is evident that the 
región in which the characteristic requires to be improved 
is exactly that in which it is very difficult to make useful 
measurements. 

In spite of this drawback, however, the_ re has been a 
steady improvement in the performance of the best inter - 

valve transformers. The italics are considered to be 
B 17 
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necessary, since a large number of transformers are still 
far from even the approach to the ideal which can be 
practically realised. It is a curious thing that while the 
transformer is probably the most difficult component of a 

50 

45 

40 

35 

30 

25 

20 

15 

10 

,P4 dz. 4.111 
rsommirim 
ammardmi meow= nionori 
I Elmo 

500 1000 1500 2000 2500 3000 3500 4000 

FREQUENCY IN CYCLES PER SECOND 

Flg. 1.- Frequency characteristics of six commercial trans- 
formers selected at random. 

wireless receiver to design and construct, it is the 
first to which the majority of newcomers to the 
industry turn their attention; and they frequently 
begin by repeating most of the mistakes made by 

those who have gone before them. 

Advantages of Low -Impedance Valves. 

To give an idea of the characteristics which it 

is possible to realise in modern transformers, the 
results of tests on six of these selected at random 
is given in the accompanying Fig. 1. In consider- 
ing these in relation to, say, those published by the 

writer about two years ago,' it must be remem- 

bered that part of the improvement which has re- 

sulted in the interval is due to the rapid develop- 
ment of the low- impedance valve, and Fig. 2 

shows the amplification- frequency characteristics of 
three modern transformers used with low -impedance 
valves: In a previous article 2 it was shown that 
the performance of a transformer was more accu- 
rately represented by plotting its amplification - 

frequency characteristics on a " pitch " scale as 

the base line. For the transformers mentioned 
above this has been done in Figs. 3 and 4. These 
diagrams give an excellent idea, first, of the manner 
in which the telephone method of measurement 

' The Wireless World, March 12th, 1924, p. 733. 
2 The Wireless World, April 15th, 1925, p. 329. 
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limits our knowledge of the performance of the trans - 
former ; and secondly, of the extent to which the amplifi- 
cation must decrease for frequencies below 25o cycles per 
second. It is this last feature, common to all trans- 
formers, which causes many experimenters to favour the 
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Fig. 2.- Characteristics of three carefully designed inter - 
valve transformers operating in conjunction with low - 

impedance valves. 

resistance- capacity coupling for audio- frequency ampli- 
fiers. This method, however, precludes the possibility of 
obtaining any effective step -up of voltage in passing from 
one valve to the next, and so entails the use of a larger 
number of valves to achieve the same result. It is prob- 
able that the best way out of all these difficulties is to 
adopt a combination of circuits in which the various 

defects balance out. An ex- 
cellent article describing ex- 
periments along these lines 

45 was published recently by 
Dr. N. W. McLachlan.3 
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3 The Wireless World, January 
13th, 20th, and 27th, 1926. 
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Curves of Figs. 1 and 2 respectively plotted to a " pitch " scale of 

frequency. 
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Intervalve Transformers.- 
In concluding this section, it is worthy of note that the 

question of amplitude distortion in intervalve trans- 
formers appears so far to have received very little serious 
attention. In the complex wave -forms which a trans- 
former is called upon to pass nowadays, it is evident that 
unless the amplitudes of the component frequencies are 
reproduced in strict relation to each other distortion must 
result ; although to what extent this is serious, it is diffi- 
cult to say at the present time. 

The Life of an Intervalve Transformer. 
The life of a piece of electrical apparatus is considered 

to be that period of time during which the apparatus will 
perform its allotted function efficiently. It is not neces- 
sarily the period which elapses up to the time that the 
apparatus ceases to be operative. For example, for test 
purposes, the life of an ordinary electric lamp is taken 
as the number of hours of burning which the lamp will 
give before its output of light falls to 8o per cent. of its 
initial value when used under the specified input con- 
ditions. This period may be only a small fraction of the 
total life of the filament, and is usually determined by the 
blackening of the bulb. Although for domestic purposes 
the lamp is not often withdrawn from use at this time it 
would probably be economical to replace it by a new 
lamp in many cases. 

We may thus take the life of an intervalve transformer 
as the period during which it acts as an efficient means of 
coupling together two valves in an audio -frequency ampli- 
fier. It might be thought that it was easily possible now- 
adays to produce a solid piece of electrical apparatus like 
an intervalve transformer that would have an almost 
indefinite life. In the experience of the writer, however, 
and particularly during the last six years, nearly every 
transformer has a perfectly definite life, which is deter- 
mined by the partial or complete breakdown of the 
primary winding. This defect is shared with the high 
resistance telephone receiver and, in some instances. with 
loud- speakers; and while it may be good for trade, or 
may not be considered very important during a stage in 
which continual improvements are being made and there- 
fore all apparatus rapidly becomes obsolete, it is surely 
about time that some sort of reliability could be obtained. 
The writer has previously complained of this drawback 
of intervalve transformers in an article published about 
two years ago.' Since that date many other makes of 
transformer have been experimented with ; and although 
the results have shown some improvement, due probably 
to the abandonment of No. 47 S.W.G. wire in most cases, 
there are still very few types which have given consistent 
service under normal conditions Without resulting in a 
breakdown of the primary winding. The complete break- 
down is usually preceded by a period of intermittent dis- 
continuity, where the amplifier containing the faulty 
transformer is responsible for large crashing and grinding 
noises in the telephones or loud -speaker. Under these 
conditions it is frequently found that while the applica- 
tion of an E.I.F. of about one volt to the primary wind- 
ing will not cause any measurable current to flow, the 
switching on of the high -tension supply at, say, zoo volts 

'The Wireless World, vol. 13, p. 734, March 12th, 1924. 
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immediately results in the passage of the normal current 
of a few milliamperes. This is evidently due to the 
existence of a minute gap in the winding, which can only 
be bridged by the application of an adequate potential 
difference. The intermittent nature of the contact across 
such a gap can easily be imagined as due to something 
in the nature of alternate fusing and re- welding of the 
contacts. 

As a recent particular example of the breakdown of 
transformer windings, the following personal experience 
may be recorded. A crystal receiving set and a two -stage 
power amplifier is used to get loud -speaker reception from 
the London broadcasting station. The set has now been 
running for nearly two years and, excluding the main- 
tenance of the batteries, has received no attention what- 
ever- except for the replacement of faulty transformers. 
This last operation fias been carried out on three occa- 
sions in the two years, the first -stage transformer having 
been replaced once and the second -stage transformer 
twice. The criticism that the breakdown is due to the 
application of excessive high- tension voltage is answered 
by the fact that the first transformer is merely a coupling 
between the crystal detector and the first valve, and is 
therefore not connected in any way with the high- tension 
supply. When receiving the carrier wave from the broad- 
casting station the steady current flowing through the 
primary winding is about ro microamperes. The trans- 
formers installed in this set were among the most expen- 
sive obtainable, and as they are guaranteed indefinitely 
the writer has been fortunate in getting replacements free 
of charge. This return of the faulty components has been 
done not only on economic grounds, but also because it 
would seem to be the only effective way of making the 
manufacturers realise the defect, and to seek out and 
remove its cause. It seems hardly possible to believe, 
however, that all purchasers of this particular brand of 
transformer are following the writer's example in return- 
ing them for replacement at a rate of nearly two a year. 
For the only conclusions that it would seem possible to 
draw from such an event are either that the firm is, 
directly or indirectly, making an enormous profit on the 
original price of the transformer, or that it will soon be 
involved in bankruptcy proceedings. 

Faulty Primary Windings. 
As was mentioned above, the experience of several 

years ago showed that the high- resistance telephone 
receiver was similarly liable to breakdown. To obviate 
this trouble it was decided to install telephone trans- 
formers in all receiving sets and use rxo -ohm telephones 
in place of those of 1,500 to 8,000 ohms resistance, as it 
was thought probable that the telephone transformer could 
be provided with a much more robust winding than that 
obtainable with the fine wire which it is necessary to use in 
the limited winding space of a telephone receiver. 
While this action considerably improved the state of 
affairs which previously prevailed, several cases have 
already occurred of the breakdown of the primary winding 
(i.e., the winding connected to the valve) of the telephone 
transformer. In seeking to investigate the cause of the 
breakdown, it should be remembered that in every single 
instance it is the primary and not the secondary winding 
which has developed the fault. This may or may not be 
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lntervalve Transformers. - 
due to the fact that the primary is usually the inner 
winding. 

As to the causes of these breakdowns, the opinions of 
the experts seem to be varied and somewhat vague. In a 
few instances the fault is believed to have been definitely 
traced to a breakage of the fine wire by compression of the 
outer winding on to a sharp, splintered edge of the material 
of the former on which it is wound. In other cases it has 
been attributed directly to the heating effect of the steady 
anode current passing through the winding. While this 
is possibly true of the -days when No. 47 S.W.G. wire 
was used carrying a current of a few milliamperes and 
with no means of securing a heat loss from the winding, 
it would hardly seem to be reasonable nowadays with the 
widespread use of much coarser wire. Also, as men- 
tioned above, one case has been recorded in which the 
steady current through the primary winding was never 
greater than about to microamperes. 

Corrosion of the Windings. 
It is possible that the breakdown is due to corro- 

sion caused by dampness in the winding and gradually 
reducing the diameter of the wire at one or more points 
until a complete fracture results. It is possible that such 
corrosion is assisted by electrolytic action when a steady 
current is passed through the winding. Such corrosion 
effects are well known to wire telephone engineers who 
have dealings with apparatus intended for use in moist, 
tropical areas. The difficulties of effectively drying out 
a closely wound coil of wire are also well known, as the 

Sheffield. 
France : 81IM, 8FLY, FW, 8N A, 

8NIL, 1CAF, 8GI, 8TK, 8LR, 8XP, 
811T, 8NK, FL, 8AL, BHU, 811J \1, 
8SAX, 8EZ, 8Y0R, 8KB, 8IX, 8EF. 
QCNG, 8JF. U.S.A. : 8AOL, 2B1M, 
3AIB, 1BZ, 2SM, KDKA, WIZ, 
1CAL, 2GP, 2SF, 2XAF, lAAO, 2F0, 
lAXA, 3CAH, 1BGW, 3LW, 1YB. 
Italy : 1GW, IRM, 1BD, INC, 1LP, 
lAY, ICE, lAD, lAX. Sweden : 

SMWF, SWING. Germany : Jl, 4HH, 
K5A, B5. Belgium : D4, R2, D2, 
C22, Zl, B2, 133, Sl, X2, S5, S2, 
Z9, A44, S4. Holland : ORO. PC2. 
OVN, OPX, POLL, OPM, OMSE. 
OWB,' OWF. Scandinavia : 2CO3 5NF, 
Brazil : 1A0, lIB. Canada : 1BG. 
Portugal : 3FZ. Spain : EAR22. 
Ireland : 6MU. Norway : LA12. Un- 
known : OLOK, . MIG, KPL, DD7, 
GFI, ISG, SSMW, IRA, GBM, ST1, 
KPD, ICS, FI8GR. 

(0 -v -0) 25 to 100 metres. 
A. S. Williams. 

Copenhagen. 
(December 25th to February 20th.) 
Great Britain : 2CC, 2DX, 2KW, 

2DR, 2LZ, 201\I,_ 2XY. 2XV, 2GY, 
2V0, 5HA, 5NR, 5QV, 5PM, 5XY, 
5RZ, 5FQ, 6GH, 6LJ, 6PG, 6ZW. 
6YV, GFP, GFD, BYC, BYX, GMB, 
GHB. Finland : 2CO3 2ND, 2NL, 
2NM, 2NN, 2BS, 5NF, 5RF, 
Sweden : SMTX, SMUI, SMVJ. 
SMUA, SMVR, SMXT, SMXIJ, SMUK. 
SMZS, SMUV, SMSR, SMXU, 
SMTN, SMTQ, SMWIJ, SHNF. .Italy 
lAU, 1BW, 1DH, IRM, IBB, INC, 
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effects are still obtained when the winding is dried out in 
a vacuum at a high temperature and then impregnated 
with a waterproof varnish. 

Short -circuited Turns. 
In concluding this article, attention may be drawn to 

another defect which, while not causing a breakdown of 
a winding, may result in a considerable alteration in the 
performance characteristic of the transformer. This is 
due to the short -circuiting of some of the turns of the 
winding, which may occur during manufacture.' In the 
earlier days, and particularly with the use of No. 47 
S.W.G. enamel insulated wire, it was frequently found 
that the individual turns or even whole layers of the wind- 
ing became short -circuited due to the cracking and peeling 
of the enamel. With silk insulated wire a similar effect 
resulted from the frequent joints which were made in 
repairing breaks in the wire during winding. After the 
joint had been soldered it was necessary to ensure that 
the ends of wire were well covered so that there was no 
liability of their sticking through the insulation of neigh- 
bouring turns. The existence of such short -circuited 
turns has the effect of altering the electrical constants of 
the winding and so of the performance of the transformer 
in an amplifier. This change in constants fortunately 
provides a means of detecting the existence of the fault, 
and in practice each component is subjected to a simple 
test for the vector impedance, which is required to fall 
within certain definite limits. 

i In sonne cases one or more short- circuited turns are used inten- 
tionally to improve the amplification- frequency characteristic. 

Callk 
Extracts from Readers' 

Logs. 

lAD, 1CS. France : 8DK, UN, 8JYZ, 
8RBP, 8UU, 8WW, 8JRK, 8JZ, 
8NIL, 8JX, 8BBQ, BYY, 8CAX, 
8GST, 8ìM, 8PI, 8XP, 8IP, 8PLA, 
8CAN, OCTU, OCMV, FL, FW. 
Norway : NA1Q, NA1G, LAW, LA1Q, 
LA1G, LA1A. Germany : 4ER. 4PF, 
40A, K W3, KWF, KPL, K 11. K Y4. 
K Y8, K L4, K K7, K B8, KWS, KAY, 
AGA. Belgium and Holland : OWB, 
N OF3, n 2PZ, PC2, PC3, POLL, B D4, 
4J, Z1, B2, B 02, S5, S2, B S4, B U3. 
B 112, B P7, B 82, B C22, STB. Various : 

EAR9, H9LC, NRL, RRP, RCRL. 
NOT, PICW, P3CO P3GB, PR4U11, 
112NZ, U4RZ, Z21A, U8. Y BU3. 
WIR, WIZ, WQO, LPZ. 

Borge Jorgensen. 
Dulwich, S.E.24. 

(March 14th to 18th.) 
Great Britain : 2CC, 2CM, 2DA, 

2LZ, 20D, 2FM, 2RZ, 2ZB, 5YK, 
5NN, 5HU, 5ß(V, 5HS, 5WV, 
5MA, 5TZ, 6RM, 6PG, 6IA, 2KF, 
2NJ, 6NF. Irish Free State : GI, 
2IT. France : 8GS, 8PEP, 80S, 
8WAN, 8HY, 8SS'I', 8GSO, 8AWI, 
8JM, 8PM, 8KB, OCNG, OCMV, 
FW, 8TR, FL, 8DGS, 8KOS, 8GI, 

8TSU, 8FX. Belgium : CA3, XP7, 
022, R2, S2, D4, 08. Holland : 

N Nb, OHB, PC'K4, PB7, STB. 
U.S.A. : WIZ, IGK. Germany : K7, 
114, K8, I8. Spain : EAR9, EAR2, 
EAR24. Italy : lAD, 1AA, lAS, 
1BD, 1RT, 1CR, 1BW. Philippine 
Islands : PI I0W. Finland : 2CO3 
2NZ, 5INN, 2ND. Yugo -Slavia : 

7XX. Sweden : SGT, SDK. Austria : 

ODU. Various : GBM, F 8B, D AS, 
PAXT, T PAY., ISO, GAKB, POW, 
NOT, BYC, CNG. 

(0 -v -1.) (All below 90 metres.) 
G. Rutherford (G6HU). 

Washington, D.C. 
Great Britain : -2CC'. 21)X, 2IT, 

2SF, 2KF, 2KW, 2KZ. 2LF, 2NB, 
2NM, 20D, 2SZ, 2W 1. 2XY, 5AR, 
5AT, 5BV, 5DH, 51.J, 5XN, 5P\í, 
5VQ, 5QV, 5XY, 6D0, 61V, 6KK, 
6LJ, 6NF, 60X, 61151, 6TD, 6VP, 
CGS. New Zealand : -1AX, 2A0, 
2AE, 2XA, 4AR, 4AG, 4AK. Aus- 
trian : -2AX, 2YI. France : -3CA, 
8AB, SAC, 8AIX, 8AMC, 8AP, 8AY, 
8CS, 8CZ, 8DP, BEE, 8GI, 8GM, 
8GO, SOP, 8IP, 8JA, 8JC, 8JN, 
8QQ, 88M, 8SSC, 8TH, 8TK, 8WA, 
SYOR. Belgium : -B2, D4, 4RS, 
4YZ. Holland : -PB3, PB7, PC2, 
PCJJ, PCUU. Italy :-1AS. lAY, 
1B0 1CO3 1ER, 1GW, 1111T, 10I, 
1RGT 1RM. Germany : -K7, K4LV. 
South Africa : -OA3B, 04L, 06N, 
Spain : -EAR3, EAR9, EAR32. Den- 
mark : -7EC. E. Grant 

On 35 to 125 metres. (U 3I0). 
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C U P i F T4 TOPIC,J' 
Events of the Week in Brief Review. 

PARIS AND PLYMOUTH. 
Listeners on the outskirts of Paris are 

complaining that the transmissions from 
the Petit Parisien broadcasting station on 
333 metres are badly interfered with by 
the B.B.C. station at Plymouth. 

O O O 0 

AN INTERNATIONAL PROGRAMME 
For the benefit of 150,000 Rotarians 

all over the world, the broadcasting 
station KOA, of Denver, Colorado, 
U.S.A., is to broadcast a special inter- 
national programme on Thursday, May 
27th, from 3 to 5 a.m. (B.S.T.) KOA, 
which transmits on 322.4 metres with a 
power of 5 kilowatts, hopes to be heard 
in all European countries. 

000o 
WIRELESS ON THE POLAR FLIGHT. 
Excellent service was rendered by the 

wireless installation on the Amundsen air- 
ship " Norge," which crossed the North 
Pole at one o'clock on the morning of 
Wednesday, May 12th. The news that 
the expedition had achieved its purpose 
was received by wireless at Oslo soon 
after the event. The message stated that 
good weather was experienced up to 88.30 
degrees, after which fog was troublesome. 
No land was discovered. 

0 0 0 0 

RADIO ARGUMENT IN U.S. 
An interesting situation has been created 

in America by the legal defeat of the 
Secretary of Commerce, Mr. Hoover, in 
his action against the Zenith Radio Cor- 
poration, of Chicago, for transmitting dur - 
ing 'unauthorised hours. According to 
Mr. Hoover, the . decision will lead to 
chaos in the ether ; on the other hand, 
a strong body of opinion is in favour of 
a radio commission consisting of not fewer 
than three men instead of the single - 
handed control hitherto wielded by the 
Secretary of Commerce. Mr. Hoover 
objects. 

0 0 0 0 

WAVELENGTHS FOR DANISH 
TRANSMITTERS. 

Amateur transmitters in Denmark have 
béen allotted the following wavebands :- 
Below 15 metres ; from 43 to 47 metres 
from 70 to 75 metres, and from 95 to 115 
metres. 

The maximum power allowed is fixed 
at 100 watts. 

15 

BROADCASTING AND THE STRIKE. 
The need of a wireless set in every 

home was emphasised during the strike, 
when owners of humble crystal sets 
assumed the importance of newspaper mag- 
nates in the eyes of neighbours who were 
unprovided with any means of obtain- 
ing news. 'In the lamentable event of 
another strike it seems likely that every 
citizen will be prudent enough to equip 
himself with a wireless receiver. 

o 0 0 

SALVING A WIRELESS BOAT 
Work is about to begin on the task of 

raising the Commandant Tissot, the ex- 
perimental launch of the Société Française 
d'Etudes de Télégraphie et de Télégraphie 
sans Fil, which foundered and sank in 
the Seine in January last. While the 
launch will doubtless still yield good ser- 
vice, the valuable apparatus which it con- 
tained has been ruined by the long 
immersion. 

It is hoped that the boat will again be 
serviceable by the autumn, so that trans- 
mitting experiments may be resumed. 

LECTURE BY CAPTAIN ECKERSLEY. 
A lecture entitled " Broadcast Recep- 

tion " will be giren this evening (Wed- 
nesday) .ley Captain P. P. Eckersley, 
chief engineer of the B.B.C., at an ordi- 
nary meeting of the Radio Society of 
Great Britain to be held at 6 p.m. (Tea 
at 5.30) at the Institution of Electrical 
Engineers, Savoy Place, W.C.2. 

0000 
AMATEUR TRANSMISSION BOOM IN 

AMERICA? 
American transmitting amateurs al e 

opening a campaign to encourage experi- 
mental listeners to build transmitters. 

Commenting on the new im,vcment, Mr. 
Hiram P. Maxim, President of the 
.American Radio Relay League, said : 

'` The radio public is just beginning to 
realise what has long been the keynote 
of amateur radio's popularity -that is, the 
tremendous fascination of being able to 
effect two-way communication with other 
individuals scattered the length and 
breadth of the earth, and this on appa- 
ratus of one's own construction." 

THE THIRST FOR NEWS. An eager crowd on the Horse Guards' Parade, London, 
listens to the latest strike news broadcast from 2L0. The giant " Brown" loud- 

speaker seen in the photograph proved remarkably efficient for open -air work. 
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WHEN DX GOES TOO FAR. 
" Amateur radio is suffering to -day 

because the hunger for super -distance con- 
tact has become a lust which has almost 
killed short -range friendly, casual con - 
tacts. "- Q.. >. T. for May. 

0 0 0 0 

WIRELESS FOR FRENCH TROOPS 
French amateurs are being urged to 

present their obsolete wireless apparatus 
to an organisation in Paris which has 
been formed with the object of providing 
soldiers with broadcast receivers. Wire - 

less concerts are greatly appreciated at 
lonely outposts in Morocco. 

0000 
WIRELESS CHEQUE FROM AMERICA. 

The first cheque to be transmitted by 
wireless from the United States to 
Great Britain was received a few days 
ago by the Photoradio Service at Radio 
House, London. Mr. Warwick Deeping, 
the novelist, received the chain, which 
was for £513 17s. 6d., in payment of 
serial rights for a new novel. The 
transmission occupied about one hour and 
a half. 0000 

DANISH BROADCASTING CHANGES 
Broadcasting in Denmark has now been 

taken over by the State and the authori- 
- ties express their intention of taking 

strong measures against " pirates." Prior 
to April 1st some 35,000 licences had 
been issued, but the number is now esti- 
mated to be in the region of 100,000. 

0000 
RECEPTION DIFFICULTIES AT 

COLOMBO 
A stubborn problem is at present exer- 

cising the attention of the officer -in- charge 
at the Colombo wireless station, who is 
conducting experiments to determine why 
signals from his station are not received 
properly by steamers on the Far East 
routes. In these experiments signals 
from ships approaching from the east 
will be tested by the Colombo and Indian 
stations. In cases where signals are 
received at greater strength in India 
arrangements will be made for a relay 
service until the new station at Batti- 
cola, on the eastern side of Colombo, is 
put into operation. 

0000 
SHORT WAVES FOR LONG 

DISTANCES. 
To prove that the ultra -short v'ave- 

lengths.cau render useful service in long - 
distance transmission, the U.S. Naval 
Research Laboratory at Bellevue, D.(., 
has been carrying out some interesting 
transcontinental tests in the region of 13 
metres. 

The experiments were carried out in 
broad daylight, between 2.30 and 3 p.m., 
between NKF at Bellevue, and G.E.C. 
receiving stations at Oakland, California, 
and Denver, Colo., respectively. Ou the 
first occasion NKF, using a quartz 
crystal -controlled á kW. set, operated on 
13.4 metres, and was received at satis- 
factory, strength. Similarly successful 
results were obtained, on 13.1 metres. 
According to Dr. Hoyt Taylor, superin- 
tendent of the laboratory, the effect of 
these successful transmissions is to dispel 
the belief that short waves cease to be 
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of value for long- distance working 
between 10 and 14 metres. 0000 

RECEPTION IN LABRADOR. 
The reception in Labrador of British 

and German broadcasting is reported in 
a letter which has been received by the 
Zenith Radio Corporation, Chicago, from 
the Rev. H. H. Perrett, a missionary to 
the Eskimos at Hopedale, Labrador. 
" illy farthest east has been Hamburg," 
writes the missionary, " while the farthest 
west has been a station in Nebraska. Un- 
fortunately. the nights are not at all 
favourable for reception, so we cannot 
depend upon receiving. The news 
bulletins are, of course, very interesting, 
as news per mail reaches us so very sel- 
dom and is so ancient by the time it 
arrives.' 

MUSIC ON THE NILE. The enterpris- 
ing owner of this houseboat, which is 
moored on the banks of the Nile, has 
installed a receiver for picking up concerts 
from the new broadcasting station at Cairo. 

FRENCH TIME SIGNALS. 
'Che series of wireless time signals insti- 

tuted by the ILrternational Time Bureau 
at Paris ou January 1st. and transmitted 
from the stations Eiffel Tower (FL), 
Lafayette. and Bordeaux (LV) are being 
continued instil further notice. 

0 0 0 0 

LECTURES ON VALVES AND CIRCUITS. 
At the Polytechnic, 307 -311, Regent 

Street, London, \V.1, a course of six 
weekly lectures is to be given by Capt. 
W. H. Date, B.Sc., A.M.I.E.E., on " The 
'l'herinioni° Valve and its Uses in Wire- 
less Circuits," the first lecture being given 
ou June 2nd. Full particulars may be 
obtained ou application to the Electrical 
Engineer ing Department, 309, Regent 
Street, W.1. 

MAY 2611:, 1926. 

CANADIAN TRAIN WIRELESS 
ACHIEVEMENT 

An achievement in lung distance wire- 
less reception on a moving train has been 
carried ont in Canada. According to a 
report received by the London Office of 
the Canadian National Railways, the 
" Continental Limited," while passing 
through Holden, Alberta, moving west- 
wards to Edmonton a few days ago, 
picked up Vera Cruz, Mexico, and held 
it for 30 minutes. Vera Cruz is approxi- 
mately 4,550 tuiles front Holden, itself 
730 ruiles front Winnipeg, and 2,107 miles 
.vest of 1\lontreal. 

The operator's log reported fine weather 
conditions, no atmospheric interference, 
and a clear channel of reception from the 
Gulf of Mexico north -west and west- 
wards. The train was equipped with a 
standard four -valve reflex neutrodyne 
receiving set. 0000 
WIRELESS AT WESTMINSTER." 

BY OUR SPECIAL PARLL\a1ENTARY 
CORRESPONDENT. 

Acceptance of Broadcasting Committee's 
Report. 

On Tuesday, May 11th, Lieut.-Comm. 
Kenwortby asked the Postmaster -General 
whether he could say when action was to 
be taken on the Report of the Broadcast- 
ing Committee, and what action was con- 
templated? Lord Wolmer, the Assistant 
Postmaster- General, said the Government 
had decided to accept in general the re- 
commendations of the Broadcasting Com- 
mittee as to the constitution of a new 
authority to control the broadcasting ser- 
vices, and tvece now coñsidering the 
method -to be adopted to give effect to 
them. He was not in a position to say 
anything further at present. 

O O 0 0 

Lord Wollner informed Sir H. Brittain 
that he had seen a statement that there 
were wireless stations in Australia capable 
of telephonic communication with this 
country, and he had telegraphed to the 
Australian authorities asking for par- 
ticulars and stating that, if suitable sta- 
tions were available, the British Post 
Office would welcome the opportunity of 
conducting experiments in wireless tele- 
phony between Great Britain and 
Australia. 0000 

Replying to Mr. Day in the House of 
Commons last week Mr. Guinness said 
that no application ' had been received 
From the skippers of the Yarmouth and 
Lowestoft fishing smacks urging the 
B.B.C. to broadcast the daily state of the 
markets at the large ports, the catches 
lauded, and the area where the fish had 
been caught. Before the English herring 
season commenced in the autumn he would 
make enquiries us to whether such a ser- 
vice could usefully be instituted, but so 
far as his present information went, the 
number of fishing vessels equipped with 
receiving sets was small, 

A CORRECTION. 
In Fig. 6, page 619, of the April 28th 

issue, the .vire joining the lower end of 
the L.F. transformer primary winding to 
the filament should be omitted. 
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COUPLING L. F. VALVES. 
Notes on Resistance, Choke and Transformer Connections. 

By N. P. VINCER =MINTER. 
T is no exaggeration to say that, in constructing 
a wireless receiver for broadcast reception, one of 
the principal snares for the unwary lies in the 

choosing of the components for the L.F. amplifier. The 
amount of ignorance in this matter among even experi- 
enced constructors is really astonishing, and the writer 
proposes in this article to lay bare the many pitfalls 
which beset the would -be set builder. Two of the most 
puzzling points which many people are unable to fathom 
are whether in the case of a two -stage transformer - 
coupled amplifier it is correct to use a low ratio in the 
first stage and a high ratio in the second stage, or z'. :ce 
vets, and whether in the case of an amplifier embody- 
ing a resistance -coupled stage and a transfoimer.coupled 
stage it is correct to use the resistance first or last. 
Speaking generally, the low ratio transformer or the 
resistance- coupled stage should come first, although, un- 
fortunately, popular opinion, fostered by an assiduous 
study of the advertisement rather than the technical 'pages 
of a wireless journal, thinks otherwise. Actually, of 
course, considering ratio purely as ratio, it is immaterial 
which comes first, since ratio is a secondary consideration 
depending upon other factors which we shall consider 
later. 

One or Two Stages of L.F.? 
Now let us imagine that we are building a receiver, 

and have got as far as the detector valve, and are about 
to tackle the L.F. amplifier. First, we must decide 
what volume we want. (It is taken for granted, of 
course, that good quality is desired.) Now the writer 
has found from experience that usually one stage of 
L.F. amplification, whatever the type of coupling used, 
does not really provide sufficient power for good loud- 
speaker volume, unless the receiver is situated very close 
to a broadcasting station or has several stages of H.F. 
amplification, both of which simply mean that the input 
to the L.F. amplifier will be large, since, of course, it 
is by no means impossible to operate a loud -speaker from 
a conventional detector and L.F. two -valve receiver up 
to a considerable distance from a broadcasting station, 
but only by pressing reaction to its limit and thus marring 
quality. In the writer's opinion, a receiver is only 
fitted for operating a loud -speaker from any given station 
when it is possible without unduly pressing reaction to 
produce perfect reproduction from the loud -speaker which 
is too loud, so much so, in fact, that some device is 
necessary to cut down the volume to the required value. 
Only in this manner, by having an adequate' factor of 
safety can we assure ourselves of really good results on 
the loud -speaker. These requirements postulate more 
than one stage of L.F. 

We have now to decide the nature of the coupling he- 
tween the detector and the first L.F. valve. The detector 
is normally of high or medium impedance, partly because 
such a valve is usually a better rectifier than a low- 

i4 
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impedance valvé, owing to the nature of its characteristic 
curve, and partly because the use of a low- impedance 
valve for rectification means a bigger plate current, and 
consequently a greater drain on the high - tension battery. 
Let us consider that the valve we are going to use has 
an impedance of 40,000 ohms and an amplification factor 
of ro, these being average figures for a general -purpose 
valve. Now it is known that, in order to get the utmost 
amplification out of the valve, it is necessary that in the 
anode circuit of the valve there must he inserted an 
impedance of the highest possible value. To attain the 
maximum amplification of ro, this impedance would have 
to be infinite, an obviously impossible condition. We 

never get the full amplification of ro out of the 
valve, but by using a high enough value of external 
impedance we can get 8o or go per cent of it. 

A moment's thought will make it clear that the 
actual amplification obtained from any stage of L.F. 
amplification is equal to the ratio between the voltage 
developed across the grid and filament of the valve asso- 
ciated with the particular stage of amplification in ques- 
tion, and the voltage developed across the grid and fila- 
ment of the succeeding valve. Now, it can be shown that 
the actual amplification obtained is, approximately, given 

by the formula A =II x (R 
P / R)' where A = the voltage 

\ 
amplification obtained, u is the amplification factor of 
the valve, R,, the internal impedance of the valve, and 
R the value of the resistance connected in the anode cir- 
cuit. It is Obvious from this formula that if the external 
resistance is equal to the internal impedance of the valve, 
the amplification obtained will be equal to half the 
valve amplification factor. It is furthermore obvious that 
we shall obtain a greater amplification by employing a 
valve of high mutual conductance, by which is meant 
a valve having a high amplification factor in proportion 
to its internal impedance. It is equally obvious that the 
greater the value of the external resistance the greater 
the amplification. Now let its examine the curve in 
Fig. r. which shows the relationship between amplifica- 
tion and external resistance, using a general -purpose valve 
of characteristics already stated in this article. Tt will 
be seen that the amplification increases rapidly at first 
with an increase of external resistance, but later the in- 
crease.becomes more gradual. It can be seen at a glance 
from this curve that the external resistance must be ten 
times the internal valve impedance in order to obtain 
90 per cent. of the valve amplification factor, although 
there is not much advantage to be obtained by using 
a larger value of resistance, and actually it would appear 
from the curve that not much advantage will accrue from 
using a larger value of resistance than five times the 
internal valve impedance. 

It will he obvious that, by using a valve of higher 
mutual conductance, such as the D.E.5B., which has 
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Coupling L.F. Valves. - 
an amplification factor of 20 and an internal impedance 
of 30,000 ohms, we can reduce the value of the external 
resistance and obtain an actually greater amplification. 
It is of little use, however, using a valve with a still 
higher amplification factor of 25, like the D.E.Q., since 
the amplification would be less unless we increased the 
value of the anode resistance to s megohm, since this 
valve is of low mutual conductance, having an internal 
impedance of too,000 ohms. 

Now let us consider the question of choke coupling. 
Here the amplification (when the D.C. resistance of the 
choke is comparatively small, as it usually is) is expressed 

by the formula : A = u x( X ), X being the in).- 
+ x2 

pedance of the choke at a given frequency, the other 
symbols being as before. Now, an examination of the 
curve in Fig. 2 ivill reveal the fact that, whereas the 
resistance had to be ten times the impedance of the 
valve in order to obtain qo per cent. of the valve amplifi- 
cation factor, the choke impedance needs to be only twice 
the value of the internal valve impedance in order to pro- 
duce the same amplification, the useful value which we 
defined as 5 in the case of a resistance being about 2 

in the case of a choke. Now, a transformer of, say, 
4 to t ratio may be considered as a choke with a separate 
additional winding of four times the number of turns 
superimposed, which has the effect of taking the amplifi- 
cation obtained by the choke and valve, and multiplying 
it by four, as it were, an 8 to i transformer multiplying 
it eight times. It would appear, therefore, that by far 
the best thing for us to do would be to employ a high 
ratio transformer, a low ratio transformer, a choke, and 
a resistance in the order named, in order to obtain maxi- 
mum amplification. Actually, however, there is án 
important factor which we have not yet considered which 
completely reverses this order. We shall now consider 
this. 

We know that a resistance offers the same imped- 
ance to all frequencies, and thus a note frequency 

_ of t,000 is amplified to the same extent as a zoo cycle 
note! Actually, of course, there are various limiting 
factors which tend to modify this, such, for instance, 
as the self capacity of the valve and that associated with 

10 
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the resistance and its attendant wiring, which causes a 
degrease in the amplifiçation of the higher musical fre- 
quencies. An inductive choke, however, offers a less 
impedance to a low musical frequency than it does to a 

note in the middle range, the reactance of a choke being 
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REACTANCE CONNECTED IN PLATE CIRCUIT 
IN OHMS 

Fig. 2.-The variation of amplification with added plate circuit 
inductance. 

equal to 2r,1iL, where r1 is the frequency in cycles per 
second, and L is the inductance Of the choke in henries. 
Thus there is likely to be distortion owing to one element 
of the signal being amplified more than another. For 
instance, if the choke has an inductance' of 12.8 henries, 
at 500 cycles the impedance offered is 40,000 ohms, 
this giving; from the curve in Fig. 2 an amplification of 

7, and at 25o cycles an impedance of only 
20,000 ohms, this giving an amplifiçation 
of 4.5. However, by making the choke 
sufficiently large, say, too henries' or so in 
the case of a general -purpose detector valve, 
we can make the amplification of the various 
frequencies only very slightly different. If 
the choke is made very large, its self - 
capacity may be quite high, which has the 
effect of reducing the amplification of the 
upper frequencies. A choke can never quite 
equal a resistance, therefore, from the point 
of view of good quality. 

With a transformer matters tend to be 

x 1000 even worse, since the secondary winding has 
far more turns than the primary according to 
the ratio, and, therefore, there is usually 
no room for a roo henry primary. In the 

o 
0 40 80 120 160 200 240 280 320 360 400 

RESISTANCE CONNECTED IN PLATE CIROUIT 
Fig. 1.-Showing the variation of amplification with added plate circuit 

resistance. 
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Coupling L.F. Valves. - 
best makes of low ratio transformer having a 2.7 to r 
ratio, the primary inductance is only 5o henries. It may 
be asked why limit the number of turns on primary and 
secondary ? Is there any ` ` snag " besides excessive bulk ? 

Unfortunately, there is. It lies in the fact that it would 
be impossible to construct a transformer of such bulk 
without excessive self -capacity, which, as we have already 
seen, reduces the amplification of the upper frequencies. 
But this is not all, and it is found that this self- capacity 
introduces a further difficulty, for if we increase the 
number of turns on the primary, in order to increase the 
amplification of the lower frequencies, the added self - 
capacity in shunt with the inductance often has the effect 
of actually tuning the transformer to a certain frequency, 
so that there may be a sudden upward hump in the curve. 
At the present time, the largest primary which the manu- 
facturers find it possible tg use without detrimental self - 
capacity effects is about 5o henries, and the maximum 
ratio it has been found possible to use with this primary 
and still avoid serious self- capacity effects is 2.7 to r 

in the case of most manufacturers. Of course, there is 
no mechanical obstacle to the construction of a 4 to i or 
higher ratio with such a big primary, but if this is done 
serious self- capacity effects are introduced. It is obvious, 
therefore, that a transformer of even the lowest ratio 
will give less satisfactory results than a choke of Too 

henries inductance for the 40,000 ohms valve referred to. 
In the case of a 7,000 ohms valve, fairly even frequency 
amplification from about 5o cycles up can be obtained 
with a transformer having a very large primary, which, 
as we have seen, means a very low ratio, but we do not 
want to use a low- impedance detector valve for reasons 
stated earlier in this article. 

The Coupling Condenser and Grid Leak. 
Now, we have seen that, following a high -impedance 

detector valve such as the D.E.5B. we must use a 15o,000 
ohms resistance, or a choke of high inductance, about roo 
henries being a satisfactory value, or a transformer with 
the biggest primary we can get. It might be thought 
that the advantages obtained by using the resistance 
would be offset by the higher H.T. value required to over- 
come the D.C. voltage dropped across it, since, of course, 
being a resistance, its D.C., as well as A.C., resistance 
at a given frequency is 150,000 ohms, whilst the choke 
may have an impedance of 40,000 ohms at a given A.C. 
frequency, and a D.C. resistance of only a few hundred 
ohms. In actual practice, however, the extra H.T. 
voltage required when using a resistance is not really so 
great as iscpopularly supposed, owing to the small plate 
current. 

It should be briefly mentioned that the value of the 
coupling condenser associated with either a resistance 
or a choke -coupled amplifier must not be too small, or 
we shall fail to pass along the lower musical frequencies 
and thus set at nought advantages obtained by sacrificing 
the bigger amplification obtainable with a transformer. 
Experience dictates that the value of the condenser 
should be about o.r mfd., and the leak resistance o.5 
megohm. We must not use a much higher leak resist- 
ance, or we shall meet another trouble. It is advis- 
able also that the condenser dielectric be of mica, 

703 

as it has tò withstand the high voltage of the H.T. 
battery. Another point is that the ,anode resist- 
ance must be wire wound, since if made of graphite Or 

similar material the passage of the steady anode cur- 
rent. will eventually disintegrate the resistance material 
and give rise to crackling noises in the loud -speaker. 
Since both wire -wound resistances and mica -dielectric con- 
densers are now cheaply obtainable, there is no excuse 
for not using them. 

First and Second Stage Valves. 

The first valve of the amplifier should usually be a 
low- impedance power valve such as the D.E.S. This is 
so whatever type of amplifier has been used preced- 
ing it, since a high -impedance valve such as the 
D.E.5B. has ,a very small, straight line portion of grid 
volts -anode current curve, and the grid swing would 
probably cause distortion by going outside these limits. 
A reference to the curves in Figs. r and 2 will 
at once reveal that, since the internal impedance 
of the valve has been reduced, we can safely 
reduce the value of the external impedance in the anode 
circuit without causing distortion. At this jtIncture, 
therefore, the transformer really comes into its own, as 
we can use the smaller impedance of the transformer 
primary and make use of the voltage step -up given by 
the ratio between the primary and secondary windings. 

Our next valve, which will be the output valve, nor- 
mally must be of necessity a valve capable of handling 
still greater power _without being overloaded, and the 
D.E.5A., L.S.5, or some similar valve, will be needed. 
If, however, a further stage of amplification is needed, 
it is obvious that, since the valve impedance has been 
still further reduced, we can still further reduce the 
external impedance without ill -effect on quality. In other 
words, we can still further reduce the size of our trans- 
former primary, and thus leave room for a bigger second- 
ary, and, therefore, we can use a 4 or 6 to i ratio trans- 
former. Our grid swing in the succeeding valve will 
now be very large, and we must use an L. S. 5A. valve. 

Transformer Ratios. 
From these considerations certain important points 

emerge. We first see the folly of putting the resistance 
stage last and the transformer stage first as many people 
do, and equally we see the folly of using the low ratio 
transformer last. A word of warning is necessa.y in 
this connection. As we have seen, the transformer ratio 
is incidental to the size of the primary, which is the 
important factor. Now, unfortunately, except in the 
case of reputable manufacturers, ratio is no guide to' 
primary impedance. Obviously, a 2 to r transformer 
having a 20 henry primary is less suitable to use after 
a high -impedance valve than a 2.7 to r transformer having 
a 5o henry primary. In actual fact, there are 3 to r 

transformers upon the market having a smaller primary 
than a reputable transformer of 6 to r ratio. In many 
cases, transformers of 5 to r and 3 to r ratio are sold 
in which the primary is identical in each case, the smaller 
ratio being attained by cutting down the secondary turns. 
Many of the L. F: chokes on the market also which are 
sold as suitable for following a high -impedance detector 
valve have an inductance of only 20 henries, and yet 
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they claim to give better quality than a transformer with 
a 5o henry primary ! It will be seen, therefore, how wary 
the home constructor must be in choosing his components 
and how necessary it is to deal with reputable firms whose 
transformers have been designed by competent engineers. 

An examination of Fig. 3, which shows the amplifica- 
tion curves produced by using valves of different internal 
impedance in conjunction with transformers of different 
ratio, or,- to be Anore 'correct, transformer of different 
primary impedance, ' clearly indiéates the importance of 
priniary impedance. Now, the. four ratios which this 
well-known .make of transformer are .supplied, namely, 
2.7 to r. 4 to r, 6 to I. and 8 to r, have primary im- 
pedances .of approximately 5o, 25, 12, and 7 henries 
respectively. The poor curve .obtained by. following the 
comparatively high -impedance " R " valve with a 25 
henry . inductance is seen. It will be obvious, therefore, 
that the results obtained by the use of a 20 henry choke 
or a " general-purpose " transformer of 5 to r ratio 
with a to henry primary will be infinitely worse. With 
regard to the 8 to r transformer this is primarily intended 
to follow a crystal receiver employing the usual galena - 
catwhisker combination. Since a galena crystal is of 
very low impedance, we do not want a high external im- 
pedance. If we use a crystal detector, therefore, a trans- 
former with a 7 henry primary is ample. A Perikon 
detector employing the zincite and bornite combination 
is of higher resistance, and the transformer with the 
25 henry primary should be used, whilst the carborundum 
detector falls in the same class. - A point concerning 
which many people are woefully ignorant is that a stage 
of resistance coupling should never be used immediately 
following a crystal detector of any type. 

Loud -speaker Connections. 

There is another important point to remember in alloid- 
ing distortion in an L.F. amplifier, and that is that the 
loud -speaker should never be connected directly in the 
plate circuit of the output power valve, not because of 
the risk of the steady H.T. current damaging the wind- 
ings, but because the magnet cores - of the loud -speaker 
are, even in the largest types of loud -speaker, so small 
that they may become magnetically saturated under the 
influence of the large plate current associated with a power 
valve. - If magnetic saturation is thus allowed to occur, 
both quality and volume will be sacrificed. Many ama- 
teurs spend considerable time and money on the construc- 
tion of a " distortionless " amplifier, and then connect 
their loud- speaker directly in the plate circuit of the out- 
put valve, and are puzzled at not getting the quality and 
volume they anticipated. The cure is to keep the 
steady plate current. out of the loud -speaker windings by 
employing a choke -filter circuit. Be careful, however, to 
use a choke having score suitable for dealing with the 
magnetising force exerted by the steady plate current, 
or we shall merely be transferring the trouble from the 
loud -speaker to the choke. Remember we do not require 
a high inductance, since the impedance of the valve is 
low, and twenty or thirty henries is ample. We do want 
a properly designed one, however. It might be thought 
that here the small 20 henry choke selling at ros. or so 
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will now come into its own, but this is not so, because in 
most cases the core is not at all suitable for the purpose. 
Chokes specially designed as output chokes may be ob- 
tained from several reputable firms, such as Messrs. 
W. G. Pye, Ltd., of Granta Works, Cambridge, whilst 
the makers of the well -known Amplion loud -speaker 
supply a special choke filter unit under the name of 
" Siftron." 

Distortion in Loud -speaker Leads. 
There is yet another cause of distortion due to the 

capacity existing between the customary twin flexible 
leads used to connect the loud- speaker to the receiver 
when these are of some length. This can be com- 
pletely cured by using a single -wire loud- speaker 
extension in accordance with the instructions given 
by the present writer in an article specially devoted 
to this subject.' In a recent issue of this journal, the 
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writer gave full constructional details of a low- frequency 
amplifier designed to give very high quality,in accordance 
With the theoretical considerations laid down in this 
article. In this amplifier a special form of volúme con= 
trol was used, which enabled volume to be varied from 
full loud- speaker volume to weak headphone strength 
without in the slightest degree altering the tone. This 
volume control was placed in its correct position in front 
of the amplifier, and so enabled the volume from a near- 
by station to be kept within the limits of the particular 
values used. Obviously, if used after the amplifier, a 
volume control will certainly reduce the loud -speaker out- 
put, hut will have no effect in preventing distortion caused 
by the overloading of the valves due to near -by signals 
of great magnitude. Readers are advised to make a study 
of these two articles very carefully before deciding defi- 
nitely upon the details of any amplifier which they may 
contemplate constructing for the purpose of giving " dis- 
tortionless " reproduction. 

' The Wireless World, February 10th, 1926, page 217. 

' The Wireless World, March 31st, 1926, page 480. 
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EGREBRATNE, 
VAICOYESTER 

IRECBCVER 
Combined Capacity 

and Resistance Controlled 
Reaction. 

By W. K. ALFORD. 

N the modern design of wireless re- 
ceivers it is rather strange how the vario- 
meter seems to be neglected as a means of 

tuning the various circuits, and the only use of this 
components appears to be in the simplest of crystal 
receivers. 

Much comment has been made of late as to the best 
ratio of inductance to capacity to use in the various cir- 
cuits, and it is generally thought that the maximum ratio 
is not by any means the best, although capacity in any 
form is always antagonistic to the formation of potential 
differences across inductances which we use to operate 
thermionic valves. 

Advantages of Variometer Tuning. 

Now the variometer, when efficiently des;gned, gives a 
very large L/C ratio, and in the receiver herein de- 
scrihed seems to contribute to a degree of selectivity which 
came as a very great surprise to the writer. 

. The circuit is not new by any means -very few are -but 
it seems to open up a very interesting field for the 

Back of panel view showing layout of components. 

" experimental " type of constructor, and is shown in 

the simplest possil)Ie form. 
The technical arrangement of the circuit is shown on 

the next page, anal the two photographs clearly indicate 
how the components are assembled. 

The tuned anode circuit, consisting of a variometer 
shunted by a fixed 0.0002 mfd. condenser, not only 

assists the detector valve in its partial function as a high - 

frequency amplifier, but also serves as a H.F. choke 

which diverts H.F. currents through the reaction 

condenser. 
It will be noticed that a mamping resistance is placed 

in shunt with the variometer 
tuning the aerial circuit, and 
this gives a very fine control 
over reaction, enabling the 
" threshold " to be reached 
without actually producing 
oscillation. Only a small 
variation of resistance is 
necessary in making this 
final adjustment, and it is 
advisable to work as near as 
possible to the high-resist- 
ance end of the scale. If 
the variable resistance is set 
at a low va lue, the damping 
'resistance introduced into the 
aerial coil will be compar- 
able to that of the aerial cir- 
cuit itself, and selectivity 
will cbe greatly reduced. 

The small variable con- 
denser connecting the anode 
and aerial circuits forms 

B 27 

Front panel showing position of the various controls The upper centre dial controls the 
filament current and variable reaction resistance while the lower centre dial controls the reaction 

condenser. The large dials at each side actuate the two variometers. 
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Regenerative Variometer Receiver.- 

T+c9sr.V+. suT nIKAINa 

W p@ho@ 
Wait], MAY 26th, r926. 

LIST OF COMPONENTS REQUIRED. 
2 Vartomelers (Igranic " F " type). 1 Fixed grid leak, 2 megohms. 
2 Valve holders. 1 L.F. transformer. 
3 Fixed condensers, 0.0003, 0.0002 and 0.002 mfd. 1 Variable condenser, 0.00015 mfd. 
1 Combined rheostat and H.R. potentiometer, 6 ohms and 8 Terminals. 

30,000 ohms (Igranic). Ebonite panel, 12in. X lin. x tin. 

the means of producing oscillation, and owing to 
the fact that the setting of this condenser has an 
effect on the variometer settings for a given wave- 
length it is desirable to calibrate the receiver just on the 
verge of oscillation. 

If any difficulty is experienced in making the set oscil- 
late owing to individual aerial characteristics, a fixed 
capacity of, say, 0.0005 mfd. may be inserted, as shown 
dotted in the diagram. 

As regards valves, the most suitable are a D.E.5B as 
detector, followed by a D.E.5 in the amplifier stage, with 
an anode voltage of about 80. This valve is necessarily 
a compromise between the best valves for rectification and 
amplification. It would he better, of course, to provide 
separate H.T. tappings for each valve, giving the detector 
50 -70 volts and the amplifier 90 -120, according to condi- 
tions, but in the ordinary way the single H.T. battery 
will be found to give excellent results. 

Mr. E. Megaw (GI 6MU), 3, Fort - 
william Drive, Belfast, tells us that he 
was in telephonic communication on April 
21st with HBK, Kohat, India, at about 
2120 G.M.T. He was using about 30 
watts input and a Mullard 0/20 valve 
with plain grid modulation and no 
speech- amplifier. Speech was reported 
fairly strong and quite clear. This is 
believed to be the first telephony working 
between Ireland and India. 

0000 
Mr. E. Poulsen (D 7MT), 6, Virginia - 

vej, Copenhagen, and Mr. H. Rafn 
(D 7EW), 8, Blytsvej, Copenhagen, will 
be making a series of tests to investigate 
signal strength and fading at different 
times of the day. Beginning on May 
16th, D 7MT will transmit, on a wave- 
length of 43.5 metres and using about 
4 watts, at 0800, 1000, 1200, 1400, 1600. 
1800, 2200 and 2300 G.M.T. D 7EW 
will transmit at 0700, 0900, 1300, 1500, 
1700, 2100 and 2200 G.M.T. on the sanie 
wavelength and with 12.5 watts. The 
form of each transmission will be QST, 
QST . QST de as (at 0800) 
ab (at 1000) ac, etc., and will conclude 
with " pse. report to QRA 
These experimenters will welcome reports, 
which should state signal strength and 
fading effects at various times (e.g., QSS 
from cd to cl ), weather con- 
ditions and nature of receiver. 

0000 
Norwegian Amateurs. s 

We understand from the President of 
of the Norsk Amatoer Sender Union that 
transmitting licences are now being issued 
to Norwegian subjects on the following 

B 28 
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Circuit diagram. Reaction is controlled by a variable resistance 
in parallel with the aerial variometer 

TRANSMITTING NOTES 

AND QUERIES. 

terms :- Wave -lengths allowed, 3 -6, 29 -35, 
43 -47, 69 -75, and 100 -120 metres. Aerial 
power not to exceed 20 watts. Trans - 

mitters which interfere unreasonably with 
other stations are prohibited. The 
licensee must possess certain technical 
qualifications and be able to send and re- 
ceive at least 12 words per minute. The 
annual licence fee is fixed at 30 kroner. 
The nationality prefix will be LA. The 
President of the newly formed -Norsk 
Amatoer Sender Union- abbreviated to 
N. A.S.U. -is Mr. G. H. Petersen and the 
Hon. Sec. is Mr. H. Conradi. QSL 
cards will be forwarded if addressed to 
this Society at Oslo. 

0000 
U 7DF, Mr. C. M. Nagata, -P. O. Box 

815, Auburn, Washington, U.S.A., wishes 
to get into touch with British amateur 
transmitters. 

0000 
QRA's Wanted. 

G 2BRD, G 2KI, G 2N C, G 2WS, 
G 5JI, G 511S, G 5WT, G 6EQ, G 6JH, 
G 6LL, G 6VT, D 7BX, GBM, L 1JW, 
LA IB, LA 4X, R 1FL, R 1ND, 
R 2NCN, Y ICD, BZ 2PT, C 3XI, 
D 7WA, LA lX, Q 2CL, S 2BS, 
U 2ARM, U 4HX, U 4XE, W 1MKC, 
X 30K. 

Amateur Transmitting Stations in New 
Zealand. 

Further supplement to the lists pub - 
li..l.rd in the " Wireless Annual for 
Amateurs and Experimenters " and in 
"TIir Wireless World " for January 27th 
and March 31st, 1926. 
AUCKLAND DISTRICT. 

lAG. -F. Roberts, 24, Kimberley Road, 
Auckland. 

1AF. -A. E. Bennett, 270, Great North 
Road, Auckland. 

1FB.--G. T. Guide, Bridge Street, 
Opotiki. 
WELLINGTON DISTRICT. 

2BD. --N. W. Cunningham, View Road, 
Karori, Wellington. 

2BE. -S. W. S. Strong, Devonport 
Hotel, Powderham St., New Plymouth. 

2BG. -J. G. Tinney, 74, Kainui Road, 
Hataitai, Wellington. 

2BK. -L. A. Hanson, 77, Linton St., 
Palmerston North. 

2BN. -S. J. K. Hislop, 8, Fitzroy 
Road, Napier. 

2BP. -W. N. Macklin, 75, Waipapa 
Road, Hataitai, Wellington. 

2BR *. -K. A. Lambert, Belmont, Tay - 
forth, Wanganui. 
CANTERBURY DISTRICT. 

3AA. -J. M. Bingham, 387, Gloucester 
St., Christohurch 

3AD *. -A. C. L. Fooks, cr. Park and 
Peter Streets, Ashburton. 

3AE *.- J. F. Donald, c/o Mr. J. 
Purser, Leeton. 

Call -signs marked * indicate changes 
or corrections in addresses previously 
published in the Wireless Annual and 
The Wireless 1Vorld of January 27th and 
March 31st. 1926. 
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IT N Ifs K S HR.. A.S 
15.- Alexander Graham Bell Invents the Telephone. 

UNTIL 1876, when Alexander Graham Bell invented 
the telephone, the only known means of register- 
ing electrical signals was the telegraph or galvano- 

meter, and it was these types of instruments that had 
necessarily been used in all experiments in wireless. The 
introduction of the telephone greatly assisted research in 
wireless communication, and much of the present -day 
success of radiotelephony is the result of Bell's pioneer 
accomplishments in wire -transmitted speech. 

Steinheil had said that telegraphy without wires would 
he possible only when " we had the means that could 
stand in the same relation to electricity that the eye 
stands to light." Now, although Bell's telephone did 
not entirely fulfil this requirement, it placed in the hands 
of scientists a marvellously delicate' instrument, infinitely 
more sensitive than any apparatus previously employed. 

Alexander Graham Bell was born in Edinburgh on 
March 3rd, 1847. Both his father and his grandfather 
had attained some distinction as teachers of the deaf and 
dumb. Young Bell attended the Edinburgh High School. 
proceeding later to the Universities of Edinburgh and 
London. His father, who had previously visited America 
in connection with a system of " visible speech," or lip 
reading as it is sometimes called, removed to America in 
1870. He was accompanied by 
his son, Alexander, who at that 
time was threatened with a 

serious illness. 
The following year young 

Bell was appointed Professor 
of Vocal Physiology at Boston 
University, and later estab- 
lished a school where he taught 
his father's system of visible 
speech. In his spare time he 
experimented with tuning forks, 
magnets, and electrical bat- 
teries, and for three years he 
worked in this way.. In 18i4 
he evolved what he called the 
" harmonic telegraph," a de- 
vice for sending ten or twelve 
Morse signals over a single 
wire at the same . time by 
utilising a peculiar phenomenon 
known as the law of sympa- 
thetic vibration. 

It is a surprising fact that 
the means of transmitting sound 
over wires was discovered by 
Bell through the result of an 
accidental misadjustment of his 
telegraphic apparatus. This 

happened one day in 1875 when, after a long series of 
experiments, one of the transmitter springs stuck, causing 
the magnetised steel to generate a current. Travelling 
over the wire this current caused a faint sound to be made 
in the receiver, and we can imagine the young scientist's 
excitement when he realised what this faint sound really 
meant. His dream of telephonic speech was within the 
hounds of possibility ! 

Although the world had been waiting for hundreds of 
years for the telephone, on February 14th, 1876, two men 
almost simultaneously patented a telephone. Bell filed 
his specification at the United States Patent Office on the 
morning of that day, and a few hours later Elisha Gray 
applied for protection for his design for a similar con- 
trivance ! Neither knew that he had a rival, and even 
more remarkable than the coincidence of date was the fact 
that the respective particulars were entered at the same 
office. 

Once having established the principle, young Bell 
worked with a will to develop what he called the " talk- 
ing telegraph." His idea was that by studying the vibra- 
tions the deaf could come to understand what sounds they 
represented, and thus could sec what was said to them. 
The two needles vibrating in unison set his mind working 

in another direction, however, 
and well it was for humanity 
that this was the case. 

Bell found that the path of 
the inventor is far from smooth, 
however, and his friends 
laughed at the idea of wire - 
transmitted speech. He had 
been financed in his experiments 
by two wealthy men, and they 
threatened to withdraw their 
support unless he reverted to his 
original telegraphic ideas. To 
crown all, his prospective 
father -in -law announced that he 
would refuse to allow the 
marriage to take place unless 
Bell abandoned " this foolish 
telephone ! " 

Nothing daunted, however, 
the young inventor, almost 
penniless now, for he had re- 
signed his professorship at 
Boston to carry out his experi- 
ments, persevered for nearly a 
year, making improvement after 
improvement. At length his 
original crude instrument, which 
would do nothing but gasp and 
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Alexander Graham Bell. 
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Pioneers of Wireless. - 
make strange noises, became more powerful and the 
sounds more clear and distinct. 

On March toth, /876, his efforts were crowned with 
success. On this memorable day Bell spoke into a tele- 
phone fixed in an attic : 

" Mr. Watson, come here. I want you ! " 
In the basement at the other end of sooft. of wire his 

assistant listened, and then came rushing into the attic, 
shouting excitedly :- 

" Ì heard you; I could hear what you said ! " 
This is the story of the birth of the telephone, as it 

was simply told by Bell himself. 
Experiments proceeded apace until, on October 9th, 

1876, Bell held the first recorded long -distance telephone 
conversation over the telegraph line between Cambridge 
and Boston (U.S.A.). Soon after this achievement the 
Boston Globe transmitted by telephone the first Press 
report from Salem, Massachusetts, to Boston. 

The public remained unmoved by the invention, and 
remarkable though it now seems, Bell was unable to 
interest anyone in his telephone. Often on approaching 
business men they turned him away saying that they had 
no time to bother with him or his " fool talking - 
machine." 

At an exhibition held in 1876 at Philadelphia the in- 
vention was noticed by Dom Pedro, Emperor of Brazil. 
Asking the Emperor to place the receiver to his ear, Bell 
spoke into the transmitter at the other end of the Exhi- 
bition. " My God ! it speaks ! " the Emperor suddenly 
cried in amazement. Lord Kelvin followed the Emperor 
at the receiver and declared " It does speak ! It is the 
most wonderful thing I have seen in America ! " 

Trelleborg Reorganisation. 
Owing to the reorganisation df Messrs. 

Trelleborg Ebonite Works, Ltd., Mr. 
F. W. Lowenadler has resigned his con- 
nection with this company. Mr. P. C. 
Michell is now manager. 

0000 

Formo and Watmel Products. 
Dealers in the North may be interested 

to learn that Mr. J. B. Levee, 23, 
Hartley Street, Levenshulme, Man- 
chester, is sole agent in the Lancashire, 
Cheshire, and West Riding area for the 
Formo Company and Watmel Wireless 
Co., Ltd. He will be pleased to supply 
literature to dealers in that area. 

0000 
Change of Address. 

Messrs. Anodon, Ltd., advise us that 
their new address is Commerce House, 
72 -86, Oxford Street, London, W.1. 

0000 
Price Reductions. 

Messrs. the Radio Communication Co., 
Ltd., 34 -35, Norfolk Street, W.C.2, an- 
nounce many important price reductions, 
effective as from May 1st, particulars of 
which will be sent on application. 

0000 

Exide Service Agents. 
A booklet (No. 4011) giving the names 

and addresses of skilled Exide Service 
B 30 
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The incident of the Emperor and the telephone caught 
the popular fancy and drew more attention to the inven- 
tion than all Bell's efforts with business men. Even then 
it was not until sixteen months after Bell had filed his 
patent specifications, when there were already 778 tele- 
phones in use, that the first telephone company was estab- 
lished. This was the Bell Telephone Association, formed 
in August, 1877, with no capital and only four members ! 

From that date the popularity of the telephone has con- 
tinued to grow steadily, until to -day we find instruments 
installed in almost every office and place of business, and 
in numerous private houses. 

Although the introduction and development of the 
telephone was one of the greatest triumphs of the twen- 
tieth century, Bell was never interested in the commercial 
side of his invention. " It has always been that way," 
he said, " after I have made a discovery and got it under 
way, my interest in it lessens." Indeed, almost before 
the first telephones were being manufactured the inventor 
himself struck off into new fields. It is amusing to find 
that towards the close of his life, Bell found the tele- 
phone such a source of annoyance that he had it removed 
from his room. 

Dr. Bell died in the early hours of August znd, 1922, 
at his home near Baddeck, Nova Scotia. At his own 
request he was buried in a grave at the crest of Beinn 
Breagh Mountain, a spot that surely will be a shrine 
where thousands may pay homage to the man whose name 
will live as long as civilisation exists. 

NEXT INSTALMENT. 

Bell Invents the First Wireless Telephone. 

TRADE NOTES. 

Agents throughout the country will be 
forwarded free of charge on receipt of 
a postcard at the Head Office at Clifton 
Junction, near Manchester. 

0000 
Amplion in America. 

Mr. M. H. Lynas, of Messrs. Alfred 
Graham and Co., is at present visiting 
the associated Amplion companies in 
Canada and the United States. He ex- 
pects to be away until the end of June. 

0000 
Will Day's Catalogue for 1926. 

The new catalogue for 1926 just issued 
by Messrs. Will Day, Ltd., covers, in 
addition to British apparatus, many of 
the leading lines now being imported 
from America. Handsomely illustrated 
and produc -i on art paper, the catalogue 
runs to 68 pages. It is obtainable from 
Will Day, Ltd., 19, Lisle Street, Leicester 
Square, London, W.C.2, at the price of 
6d., which covers costs of postage and 
packing. 

0000 
New Works. 

3Ïe ' s. Wright and Weaire, Ltd., 
manufacturers of " `Vearite " " wireless 

components, have moved their works from 
29, Halton Road, N., to more com- 
modious premises at 174, High Road, 
Tottenham, N. 

0000 
C.À.V. Service Extension. 

Messrs. C. A. Vandervell and Co., 
Ltd., of Warple Way, Acton, London, 
W.3, announce that stocks of all C. A.V. 
radio apparatus, including Radio accu- 
mulators, can now be obtained from the 
following depots of Joseph Lucas, Ltd., 
and Rotax (Motor Accessories), Ltd.: - 

Joseph Luca,,, Ltd., 224, Shaftesbury Avenue, 
London, W.1. 

Joseph Lucas, Ltd., 68, St. Mary's Place, 
Newcastle -on -Tyne. 

Joseph Lucas, Ltd., Great Ring Street, Bir- 
mingham. 

Joseph Lucas, LW., 209, St. George's Road 
Glasgow. 

Rotas (Motor Accessories), Ltd., 117, Park Lane, 
Leeds. 

Rotas (Motor Accessories), Ltd., 7, Temple Street, 
Bristol. 

Messrs. C. A. Vandervell and Co., 
Ltd., hope that this extension of service 
will prove of assistance to their many 
friends in the radio trade. 

0000 

Philips Lamps in the West. 
Owing to the increasing demand for 

their products in the West of England, 
Messrs. Philips Lamps, Ltd., have 
opened a new branch and distributing 
centre at 34, Marsh Street, Bristol. 
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L.F. Transformers; L.F. Chokes and Anode Resistances. 

biL very cordial reception accorded to the Buyers 
Guides to Standard Receivers and to Portable Re- 
ceivers which we have published in previous issues 

has encouraged us to bring out a similar guide to Standard 
Component Parts for the benefit of the amateur con- 
structor. The preparation of this list has proved a some- 
what more difficult task than that of the previous two 
guides, and it is not easy to specify in tabular form all 
the main features of each component. The information 
contained in this and lists to be published subsequently 
has been furnished by the respective manufacturers, to 
whom we have to express our cordial thanks for the able 
manner in which they have helped us. 

The appliances and apparatus that may reasonably lie 
described as component parts of wireless sets are so many 
and varied that we deemed it advisable to limit the list 

Manufacturer. 

Acme Production Co., Ltd., Britannia 
Works, Engine Street, Smethwiek, 
Birmingham. 

Anderson's Wireless Sales Agency, 
9!15, Oxford Street, London, W.1. 

Beard & Fitch, Ltd., 34, Aylesbury 
Street, London, E.C.1. 

Benoit. M., 17, Ashchtuch Park Villas, 
London, W.12. 

lackudda Radio Co., Ltd., 18,Sadler 
ate, Derby. 

Bob 1. Maurice. 21, Warwick Lane, 
Lot on, E.C.4. 

Brandes, ,t,d., 296, 'Regent 'Street, 
London, .1. 

British L.M. ̀  Ericsson Manufacturing 
Co., Ltd., 6`7/73, üingsway, London, 
W.C.2. 1 

Bulgin, A. F.. & Co., 9/11, Cursitor 
Street, London, F.C.4. 

' Burndept Wireless, Ltd., Aldine 
House, Bedford Street, London, 
W.C.2. 

Bygrave, W., & Sons, 129, Con- 
stitution Hill, Birmingham. 

Clarke, H., & Co. (Manchester), Ltd., 
Atlas Works, Eastuor Street, Old 
Trafford, Manchester. 

Currys, Ltd., 21/28, Doswell Road, 
London, E.C.1. 

Curtis, Peter, Ltd., 11, Red Lion 
Square, London. W.C.1. 

Edison Swan Electric Co., Ltd., 
Ponders End, Middlesex. 

to certain selected parts in common use, and, while indi- 
cating the principal data required, left the general descrip- 
tion of each item to the good judgment of its manufac- 
turer. In most cases the manufacturers have fully appre- 
ciated the nature of the information desired, and have 
furnished us with brief and compact descriptions of their 
goods. A few have been over -described and some under - 
described, while one or two sent in profuse descriptions 
of components and accessories which were not included in 
our selected list. We trust, however, that our efforts to 
tabulate the very varied data have produced a valuable list 
in which all essential particulars are clearly stated and 
no important point omitted, though we must admit that 
it has been difficult to condense the details into a common 
form applicable to every item in any particular class of 
component. 

TRANSFORMERS (L.F.). 

Name or Type. Ratio. Price. Remarks. 

Acme 1.2 

Argus 

Super Success 
Silver Success 

1 -4.25 

1 -2.7 and 1 -1 
1-21 and 1 -3 

£ s. cl. 
0 16 6 

0 9 0 

1 1 0 
1 t O 

Standard Success 1 -3, 1 -4, 1 -5, etc. O 16 0 
Hamm 1 -1 0 fi UI;. Shrouded 31- extra. 

1 -3 0 7 7:'. ,. 2/101 ., 
1 -1 0 8 3 3/- 

1 -5 0 8 10§ 2/10k 
Adda 1 -1 1 5 0 Shrouded in metal case. 

F.AR 1 -1 0 13 3 Shrouded in metal cover. 
1 -3 0 14 3 
1 -5 0 15 0 
1 -10 0 16 0 

Brandes 1 -5 0 17 6 Black finish.' 
1 -3 0 17 6 Brown finish. 

EriAson 1 -2 and 1 -4 017 li 

Decko 1 -3 o 16 0 

Burndept 1 -1 1 4 0 
1 -2.6 1 4 0 

Bygrave 1 -21, 1 -3, 1 -4, 1-5 1 5 0 
and 1 -6 

Atlas 1 -1 0 12 6 

Corry Junior 0 8 li 

Bel voir 0 12 6 
Curry Shrouded o is 11 Metal shrouded ; impregnated windings. 
Curtis 1 -3 and 1 -5 1 1 0 

Ediswau 1 -3 0 17 6 0.001 mid. fixed condenser is per- 
manently fixed across the primary 
winding. 
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MAY 26th, 1926. 

Manufacturer. Name or Type. Ratio. Price. Remarks. 

Falk, Stadelmann & Co., Ltd., 89;93, 
Farringdon Road, London, E.C.1. 

Efesca " B 
" C 1 -4 

1 -2 
o 
0 

One -hole fixing. 

Ferranti, Ltd., Hollinwood, Lan- 
cashire. 

Ferranti A.F.3 1 -3} 1 J 0 Shrouded steel case. By -pass condenser 
is incorporated. Primary inductance 
80 henries ; impedance at 100 cycles, 
50,000 ohms ; do. 500 cycles, 
410,000 ohms. 

99 A.F.4 1 -31 0 17 6 Shrouded steel case. By -pass condenser 
is incorporated. Primary inductance 
28 henries ; impedance at 100 cycles, 
17,500 ohms ; do. 500 cycles, 
90,000 ohms. 

Formo Co., Crown Works, Cricklewood Formo Perfection ... 1 -1 1 1 0 
Lane, London, N.W.2. 1 -3 1 1 0 

Shrouded 1 -1. 1 -2, 1 -3, 1 -4, 0 10 6 
and 1 -5 

General Electric Co., Ltd., Magnet Gecophone B.C.869 1 -4 1 5 0 
House, Kingsway, London, W.C.`L. B.C.870 1 -2 1 2 6 

B.C.720 1 -2 1 2 6 New pattern. 
B.C.725 1 -4 1 5 0 

Goneräl Radio Co., Ltd., Radio (louse, G. R.C. 83 0 15 0 
Regent Street, London, W. G.R.C.84 1 5 0 Power type. 

Gent & Co., Ltd., Faraday Works, Tangent 1 -3.33 0 12 6 Unshrouded. 
Leicester. 1 -3.33 0 14 6 Shrouded. 

1 -1 1 5 0 Suitable for D.E.5 or similar 
valve. 

Gladwell & Kell, Ltd., 258, Gray's Inn Supertran 1 -31. 0 19 6 Shrouded (unshrouded 1/- less). 
Road, London, W.C.1. 1 -.5 0 19 6 

Grafton Electric Co., 54, Grafton Grelco Giant 1 -2, 1 -4, 1 -6 and 1 7 6 
Street, London, W.1. 1 -8 

H.P.C. Electrical Co., Ltd., 2, Boun- 
daries Road, Balhain, London, 
S. W.12. 

H.T.C. Empire 
H.T C 

1 -4 
1 -3 and 1 -5 

0 7 6 
0 15 0 Also made as telephone transformer for 

120 -ohm phones or loud- speaker. 
Hough, J. E., Ltd., Edison Bell Works, Edison Bell 1 1 0 Enamel wire. 

Glengall Road, London, S.E.15. 1 7 6 Silk- wound. 
India Rubber, Gutta Percha & Tele- Silvertown 1 -2, 1 -3 and i -4 1 1 0 

graph Works Co., Ltd. (The Silver- 1 -1 and 1 -4 1 2 6 With centre tapping. 
town Co.), Silvertown, E.16. 1 -7 1 5 0 

Lamplugh, S. A., Ltd., King's Road, Lamplugh 1 -3 and 1 -5 1 2 6 
Tyseley, Birmingham. 

Lever, Eric J., 33, Clerkenwell Green, Tris 1 -5 0 6 6 Shrouded. 
London, E.C.1. 

Liasen, Ltd., Lissenium Works, Friars Linsen T.1 1 -21 1 1 0 
Lane, Richmond, Surrey. T.2 1 -1 0 18 0 

T.3 1 -4 0 12 6 
McMiçhael, L., Ltd., %l'exham' Road. 

Slough, Bucks. 
M.H. 1 1 0 With 0.001 mfd. fixed condenser 31- 

extra. 
Marcomphone Co., Ltd., 210/212. 

Tottenham Court Road, London, 
W.1. 

Marconiphone 1 -3 
1 -2.7, 1 -4, 1 -6 and 

1 1 0 

1 10 0 

" Ideal Junior." Suitable to follow all 
detector valves. 
Ideal." Primary impedances, cali- 

1 -8 brated for all valves. 
77 Sterling 1 -1 2 0 0 

Ormond Engineering Co., Ltd., 
199 /205, Pentonville Road, London, 

Ormond 1 -3 0 15 0 Shrouded. 

N.1. 
Penton Engineering Co., 15, Cromer Penton 1 -3 and 1 -4 0 10 6 

Street, London, W.C.1. 
Peto Scott Co., Ltd., 77, City Road, Max -Amp 0 19 6 Reflex, first and second stages. 

London, E.0.1. 1 10 0 Power. 
Portable Utilities Co., Ltd., Eureka Eureka Concert Grand 1 -4 1 5 0 

House, Fisher Street, London, 1 -3 1 1 0 
W.C.1. Eureka Baby- Grañd 1 -3 and 1 -41 0 15 0 

Eureka Reflex 1 -8 0 15 0 
lladió'Experiiiiental Co., Ltd.,' Carver 1 10 0 

Street Works, Sheffield. 
Radio Instruments, Ltd., 12, Hyde R.I. 1 -4 1 5 0 

Street, London, W.C.1. 
Ripaults, Ltd., King's Road, St. Ripaults 1 -3 0 13 6 Shrouded. 

Pancras, London, N.W.1. 1 -5 0 14 6 
Rothermel Radio Corporation of Royal 1 -3 and 1 -46 1 0 0 

Gt. Britain, Ltd., 24 and 26, Eiaras Harmonik 1 17 6 
Maddox Street, London, W.I. Bremer Tully Euphonic 1 -2.3 1 6 6 

1-4.7 1 9 6 
Telsen ï';lectrie'Co., 207, Aston Road, 

Birmingham. 
Telsen Shrouded 

Popular. 
1 -3 and 1 -5 0 15 6 I 

Telsen Standard Open 1 -3 and 1 -5 0 14 0 
Type. 

Telsen Ace 1 -3 and 1 -5 0 9 6 Shrouded. /f 
Tennant, F. i., 24, Iiartley's'Build- 

iags, Hylton Road, Sunderland. 
Croix 1 -3 and 1 -5 0 5 9 f 

Transformer Repair Co., Hay Street, Renown 1 -1, 1 -2, 1 -3, 1 -4 0 8 4 
Portsmouth. 

Vokes, C. G., & Co., 38, Conduit. 
Street, London, W.1. 

Erla 
Concert Grand 

and 1 -5 
1 

12 
Ó 0 

2 7 6 
1 

It Regal 0 18 6 
Precise 0 19 6 

Comet 0 15 0 

'& 
Super -size 1 7 6 

Ward Goldstone, Ltd., Frederick 
Road (Pendleton), Manchester. 

Goltone 1 -2 and 1 -5 0 16 6 Non -terminal type. With terminale, 
I l. extra. 

Watson Jones, Ltd., St. Stephen's Westminster 1 -5 0 9 6 
House, Victoria Embankment, 
London, S.W.1. 

West Scientific Apparatus Co., Ltd., The Melba 1 -5 0 g G 

Premier Place, High Street, Putney, 
S.W.15. 

Wootten, F. E., Ltd., 56, High Street, Wootophone 1 -3 and 1-5 0 10 6 
Oxford. 

B ;z 
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CHOKES (L.F.), CHOKE -COUPLING UNITS, &c. 

Manufacturer. Name or Type. Price. Remarks. 

Beard & Fitch, Ltd., 31, Aylesbury Street, 
London, E.0.1. 

Brotwood, Ltd., 12/18, London Mews, Maple 
Street, W.1. 

Burndept Wireless, Ltd., Aldine House, Bedford 
Street, London, W.C.2. 

Formo Co., Crown Works, Cricklewood Lane, 
London, N.W.2. 

Grafton Electric Co., 54, Grafton Street, London, 
W.1. 

Lissen, Ltd., Lissenium Works, Friars Lane, 
Richmnond, Surrey. 

Ormond Engineering Co., Ltd., 199/205, Pentonville 
Road, London, N.1. 

Peto Scott Co., Ltd., 77, City Road, London, E.C.1 
Portable Utilities Co., Ltd., Eureka House, Fisher 

Street. London, W.C.1. 
Radio Communication Co., Ltd., 34/35, Norfolk 

Street, W.C.2. 
Radio Instruments, Ltd., 12, Hyde Street, London, 

W.C'.1. 
Stevens, A. J., & Co. (1914), Ltd., Walsall Street, 

Wol verhathpton. 

Transformer Repair Co., Hay Street, Portsmouth 

Watmel Wireless Co., Ltd., 332a, Goswell Road, 
London, E.C.1. 

Western Laboratories. Ltd., 11, Haubury Road, 
Acton, London, W.3. 

Success 1 
2 

Auto -Audio Fre- 
quency Ampli- 
fier. 

Burndept 

Formo 

Grelcot 

Lissen 

Ormond 

Keystone 
Eureka 

Polar 

R.Ì. 

A.J.S. 

RenAv 
\Vatnicl 

W.L.L . 

£ s. d. 
0 18 6 
O 10 6 
1 0 0 

1 10 0 

0 17 6 

o 

0 

o 

o 
o 
o 

5 

10 

15 

10 
a 

10 
12 
10 

o 

o 

0 

6 
0 

6 
6 
0 

0 15 0 
1 0 0 

1 0 0 

O 8 4 

0 18 6 

0 8 9 

Inductance approximately 20 henries. 
Inductance approximately 8 henries. 
Amplifying unit. 

20 henries 0.05 amps. for choke control transmitters 
and smoothing circuits. 

Choke capacity coupling unit, iron core, wire -wound 
choke with resistance and capacity elements 
incorporated in compact form and connections 
marked. 

D.C. resistance 650 ohms. 

Inductance 20 henries, approximate D.C. resist- 
ance 2,000 ohms. 

Shielded. 

A complete choke unit. No separate grid leak or 
condenser required. 

40,000 ohms for last stages. 
80,000 ohms for first stages. 
Ebonite end plates fitted with bracket for screwing 

down. 

Choke unit for first stage, comprising choke, 
by -pass, coupling condensers and grid leak. 

Ditto for second and subsequent stages (without - 
by-pass). 

L. F. choke, 40,000 turn, 100 henries ; for smoothing, ' 

filtering and coupling. 
Auto-choke, fitted complete with the necessary 

coupling, condenser and grid leak, `f fixing holes 
oily required. 

Inductance 35 henries, low self capacity, com -- 
pletely covered iron area, open type iron core. 

RESISTANCES (ANODE). 

Manufacturer. Name or Type. Resistance. Price. Remarks. 

Ohm... k s. d. 
Ashley Wireless, Telephone Co. (1025), Ashley 60,000 0 4 11 Complete with clips. 

Ltd., Finch Place, Falkland Street, , 70,000 0 1 U ,. 
London Road, Liverpool. 80,000- 100,000 0 I 0 ,, 

Climax Radio Electric, Ltd., Quill Climax 25,000 0 5 0 
Works, Putney, London, S.W.15. 50,000 0 5 0 

75,000 0 7 6 
Dubilier Condenser Co. (1925), Ltd., Dubilier 20,000 0 5 6 Complete u-itdi holder. 

Ducon Works, Victoria Road, North 30,000 0 5 (i ., .. 
Acton, London, W.3. 40,000 0 5 6 .. .. 

,. ,. 50.000 0 5 6 .. ., 
E0,000- 10t),000 0 5 6 

Enterprise Manufacturing Co., Ltd., E.M.C. 5,000- 15,000 0 4 U Spare cartridges 1/6. 
Electric House, Grape Street, London, 25,000- 50,000 0 3 6 Micrometer type. Spare cartridges 1/3. 
W.C.2. 50,000- 100,000 0 4 0 .. .. 1/6. 

70,000- 140,000 U 4 6 .. .. 1/9. 
Falk, Stadehnann & Co., Ltd., 89/93, Efesca 0- 100,000 0 3 0 Variable. 

Farringdon Road, London, E.C.1. 
Lever, Eric J., 33, Clerkenwell Green, Trix Selenium 20,000- 500,000 0 4 9 Mounted ou hase, metallic elements. 

London, E.C.1. 
Lissen, Ltd., Lissenium Works, Friars Lissen 20,000- 3,000,000 0 2 6 Non -inductive. 

Lane, Richmond, Surrey. 80,000 and 100,000 0 10 0 Wire -wound type for resistance- capacity 
coupling. 

McMichael, L., Ltd., Wexham Road, 
Slough, Bucks. 

3I.11. 10,000 -150,000 0 4 6 Tested to working load of 2 -3 milliamps. 
If mounted on ebonite base with 
terminals. 1 /- extra. 

Metro -Vick Supplies, Ltd., Trafford 
Park, Manchester. 

- (10,000- 80.000, 
and 100,000 

I) 7 6 Wire -wound on. Bakelite base, with 
terminals and clips. 

Pell 0 6 0 Do., without base. 
Oliver Control, Ltd., Granville Varley 60,000, 80,0110 , 0 7 6 Bi- duplex wire- wound, with clips and 

House, Arundel Street, London,W.C.2. and 100,000 base. 
,. , 0 (i 0 Do., without clips and base. 

Ripault's, Ltd., King's Road, St. Ilipaults 50,000 0 3 6 Complete with fixing brackets. 
Pancras, London, N.\V.1. ,. 80,000 0 3 6 ,. .. 

100,000 0 3 6 ., 
Rothermel Radio Corporation of Gt. Ele,trad 1,500- 100,000 0 8 0 Wire w -onnd. 

Britain, Ltd., 24 and 26, Maddox .. 500- 50.000 0 8 0 ,. 
Street, London, W.1. 0- 500,000 0 8 0 

Central Radio 0- 500,000 0 10 (i Graphite resistance dements. 
., 0- u0,í00 

0- 100,000 
I 10 0 
U 10 i; 

. 

.. .. 
.. ( 

,. .. .. .. Bradley-ohms No. 5 1,000- 10,0011 0 9 6 Compression type ; graphite discs. 
.. No. 10 10, ®00 10Q00Ú U 9 6 .. .. 

,. .. .. .. .. ,. No. 25 25,000 -250,000 0 9 6 
No. 50 50,000- 500,000 0 9 6 

"base Saxon Radio Co., Henry Street Works, - - 0 4 0 With and clips, 1! extra. 
South Shore, Blackpool, Lanes. 

Ward & Goldstone, Ltd., Frederick Goltone 20,000- 100,000 0 3 6 \ \'ith nickel clips. 
Road (Pendleton), Manchester. 

Wa(iel Wireless Co., Ltd., 332a, Watmel 50,000- 100,000 0 3 6 Red knob. Single -hole fixing. 
Goswell Road, London, E.C.1. 10,000- 75,000 0 3 6 Green knob. Single -hole fixing. 

Wright & Weaire, Ltd., Halton Road, Wearite - 50,000 0 9 0 Non- inductive. If inductively wound 
Canonbury, London, N.1. ,. 60,000 0 9 6 Ed. each less. 

80,000- 100,000 0 10 0 
Zenith Manufacturing Co. , Villiers Road, 7.cnite I esi tanec 80,000, 1 2 6 Vitreous enameled resistance rods. 

Willesden Green, N.W.2. Units. 100,000 1 4 6 .. .. .. 
. , ., 1'20,000 1 5 6 .. 
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Bournemouth's Wireless Conference. 
A conference of wireless organisations, 

promoted by the Bournemouth and Dis- 
trict Radio Society, drew a large attend- 
ance at St. Peter's Hall on Wednesday, 
April 28th. Visitors came from as far 
afield as Exeter, Bristol, Newbury, Salis- 
bury and Blandford. 

Among the speakers were the Mayor 
(Councillor H. J. Thwaites), Sir Dan 
Godfrey, Rev. H. Wilbur Ennis, and 
Commander J. R. Schofield. At the 
evening meeting an interesting address 
was given by Professor A. M. Low. 
During the day a visit was paid to the 
Bournemouth broadcasting station. ()coo 
The Evolution of a Condenser. 

The story of the condenser, its manufac- 
ture and use, was told to an interested 
audience of members of the Leeds Radio 
Society on April 9th by Mr. Haywood, 
of the Dubilier Company. After dealing 
briefly with the condenser theory, the 
lecturer took his hearers in imagination to 
the mica mines in Lidia, where, with the 
assistance of lantern slides, the natives 
were seen at work obtaining the raw pro - 
duct. By easy stages the members were 
able to watch the evolution of the con- 
denser, horn the mica in its raw state to 
the finished article on the workbench. 

Some interesting slides were shown 
depicting the giant mica condensers in 
use at th P.O. Station at Rugby. Each 
unit weighs 5 tons and contains 800.000 
pieces ! 

CLUB 
REPORTS 

AND 

TOPICS 

:II AY 26th, 1926. 

o 

Secretaries of Local Clubs are invited to 
send in for publication club news of general 
interest. All photographs published will be 

paid for. 

New H.Q. at Manchester. 
Improved facilities for experimentation 

are now available to members of the 
Manchester Radio Scientific Society, new 
headquarters having been acquired at 6, 
Booth Street East, Manchester. A work 
bench has been fitted up and lockers are 
provided for the use of each person. 
The members are at present actively en- 
gaged in fitting new equipment, and the 
society hopes shortly to resume its normal 
course and to continue to justify its re- 
putation as one of the most active 
societies in the country. 

COCO 

Broadcasting Trials and Triumphs. 
In lecturing recently before the Golders 

Green and Hendon Radio Society Mr. 
J. A. H. Whitehouse, of the B.B.C., 
provided one of the most enjoyable even- 
ings of the session. His subject was 
" Frequency in Relation to Broadcast- 
ing." With the assistance of lantern 

ENTHUSIASM AT BOURNEMOUTH. Some of the oiciáls and visitors who attended the successful wireless conference recently organised by the Bournemouth and District Radio Society. Visitors came from as far afield as Exeter, Bristol. 
Newbury, and Salisbury. 

B 34 

slides showing the B.B.C. studios Mr. 
Whitehouse outlined the early struggles 
in the search far the perfect microphone, 
and described the different types that had 
been used. The story was told of the 
difficulties experienced in obtaining in- 
telligible and natural reproduction, of 
the attempts to overcome the echo pro- 
blem, and of how outside and relay broad- 
casting was carried out. Some interest- 
ing views were shown of the Daventry 
high power station. 

Hon. secretary, Lt. -Col. H. A. Scar - 
lett, 357a, Finchley Road, N.W.3. 

0000 
Controlling Oscillations by Light. 

Before the Ilford and District Wireless 
Society on April 27th Mr. G. G. Blake 
gave a fascinating lecture and demonstra- 
tion on " The control of Oscillating Cur- 
rent by Visible Light." Of the two 
methods of control, viz., the Waddington 
heterodyne and the Dowling zero shunt, 
the lecturer expressed a preference for 
the former, on account of its shorter 
time lag. Ordinary wireless circuits were 
used in both systems, and Mr. Blake's 
demonstration apparatus incorporated 
selenium cells in place of grid leaks. The 
cells in use were those of Dr. Fournier 
d'Albe. 

Hon. secretary, Mr. D. S. Richards, 
Swinford, Empress Avenue, Ilford, Essex. 

0000 
"Resistance Losses in Coils." 

A lecture on the above subject was 
recently given before the Oxford Univer- 
sity Radio Society by Mr. R. J. Hardisty, 
B.A. 

" Low loss " condensers, said the 
lecturer, had been manufactured for twenty years ; as for coils, losses could 
only be cut down by using single -layer 
coils. The spacing was immaterial, as 
the magnetic losses outweighed completely 
the capacity losses. 

The hon. secretary of the society for 
the present term is Mr. M. A. Spender 
Balliol College. 

0000 
Tuning without Oscillation. 

Mr. J. A. Whitehorse, of the B.B.C., 
gave a useful lecture on " Methods of 
Avoiding Oscillation " at a public meet- 
ing held under the auspices of the Nor- 
wich and District Radio Society on April 
23rd. 

After demonstrating with a broadcast 
receiver, Mr. Whitehouse answered 
numerous questions on the technical side 
of broadcasting. Capt. Hampsou'(G6JV), 
who moved a vote of thanks, said that 
the meeting constituted an effective reply 
to the scathing comments which had der 
made, suggesting that the society was apathetic on the question of oscillation in 
Norwich. 

The new hon. secretary of the society 
is Mr. G. Bayes Hayden, 37, Sandringham 
Road, Norwich. 

www.americanradiohistory.com

www.americanradiohistory.com


'Madam 
WUptt 713 

SAVOY HILL TOPICALITIES 

The Future of Broadcasting. 
In most respects the desire of the great 

industries is to let the dead past bury 
its dead, so far as the events and ex- 
periences of the general strike are con- 
cerned; but as regards broadcasting and 
its future status the lessons of the strike 
have opened up quite a new aspect and 
have brought home to everybody a truer 
idea of the possibilities of wireless and 
its part in the nation's life. 

0000 
Speeches in Parliament. 

One important respect in which broad- 
casting is expected to be looked at from 
a different angle is in connection with 
broadcasts of the proceedings in `Parlia- 
ment on occasions of importance. Many 
M.P.'s who opposed the suggestion that 
was made a few weeks ago to broadcast 
the Budget speech are now understood 
to have changed their views; and as a 
result of the incalculable service rendered 
by wireless in the circulation of strike 
news, they would not now be averse from 
the idea of occasional broadcasts from 
the House of Commons. 

0000 
A Bill Before the House. 

In Government circles, too, the part 
played by broadcasting during the strike 
will have some influence on the plans 
which are being prepared for the future 
conduct of the service. A short Bill of 
scarcely greater length than the Wireless 
Telegraphy (Explanation) Act of 1925. 
which consisted of two clauses only, may 
be expected just before the autumn 
recess. This Bill will not constitute a 
Government monopoly, but will merely 
ensure the use of the broadcasting 
machinery for definite official purposes, 
as and when required. 

0000 
A New B.B.C. 

In short, Government control need not 
be looked for; rather, the procedure of 
the Companies Acts may be utilised and 
the new authority incorporated as a com- 
pany, limited by guarantee. The Post- 
master- General would in that case 
nominate the subscribers to the memor- 
andum of association and places would 
be found either on the commission that 
will be established, or immediately under 
its control, for the officials of the present 
company who have done yeoman service 
during the recent industrial crisis. The 
line of the new legislation, about which 

By Our Special Correspondent. 

many elaborate speculations have been 
made, will be chiefly to prevent broad- 
casting from becoming a profit -making 
concern; to institute an incorporated 
body carrying on the work on much the 
same administrative lines as at present 
for during the past two or three weeks 
the officials have shown that very little 
evolution in the service is necessary in 
the public interest, and that, after all, 
is all that the Government are concerned 
with. 

0000 
The Educational Side. 

The educative influence of broadcasting 
is increasing, not only in this country, 
but also among other nationalities. 
This influence is being exerted by means 
of competitions in which listeners act in 
the capacities. of both judge and prize- 
winner. Great Britain started the ball 
with " request " programmes and un- 
named items; the work of selection in 
the former case being left to the 
listener's discrimination, while ,iu the 

latter case listeners were asked to dis- 
tinguish musical items which were not 
previously announced. Then, prizes have 
been awarded to juvenile scholars for 
essays in connection with schools' trans 
missions. 0 0 0 0 

To Discover New Talent. 
Other prizes have been given for the 

most fitting conclusion to mystery stories, 
the first part only of which has been 
broadcast, and for the correct description 
of various noises heard through the micro- 
phone. In addition, prizes have been 
awarded for choosing programmes based 
upon the public predilection; and, finally, 
there is the competition now being con- 
ducted with the object of discovering new 
musical talent specially suitable for the 
requirements of broadcasting. 

0000 
Wireless Shorthand Tests. 

Iu the shorthand speed test, conducted 
some months ago from 2L0 by Lord 
Riddell, no prize was given ; but a New 

tttc 
aausn 

y st ...V4,11 0,0 

IT 

SAVOY HILL AND THE STRIKE. That the authoilties recognised the vital import- 
ance of safeguarding the broadcasting service during the strike is shown by this 
photograph, taken outside " No. 2 " on one of the crucial days when no news meant 

anything but good news. 
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York station has gone one better and 
has awarded medals in a similar contest 
to shorthand writers who were able to 
take broadcast dictation at speeds of 80, 
100, and 120 words a minute. fhe 
entrants had to take down and transcribe 
in the presence of reliable witnesses, who 
posted the transcripts to the broadcasting 
station with a certificate that the condi- 
tions had been fulfilled. 

0000 
A Wireless Man Hunt. 

A feature that will test the ingenuity 
of listeners, who are to be offered prizes 
for correct solutions, will be a wireless 
man hunt, or voice hunt, which is being 
organised by the B.B.C. The hunted 
man will appear in the programme at in- 
tervals and in various places and will 
make some announcement or read an 
item. Listeners will be asked to give a 
full description of this man's movements 
from station to station. 

0000 
Melba to Broadcast. 

It is good news that the Covent Garden 
Opera season will not pass without pro- 
viding listeners with an opportunity of 
hearing Dame Melba in what are expected 
to be her last appearances on the operatic 
stage. No dates have yet been fixed, but 
it is believed that Dame Melba will have 
no objection to being broadcast in the 
opera in which she is appearing. 

0000 
Her First Broadcast. 

I remember a humorous little interlude 
which occurred on the night of Melba's 
first broadcast at that tiny station at 
Writtle which Captain Eckersley con- 
ducted in the days when no one dreamed 
of broadcasting becoming the potent 
force that it now is. On arriving at the 
station, Melba glanced up at the aerial 
and said " And is it from there that my 
singing will be broadcast? " On being 
assured that it was, the great prima 
donna remarked, " Jolly good thing I 
haven't got to climb up there to sing." 

0000 
The Aldershot Searchlight Tattoo. 

The arrangements for broadcasting the 
Aldershot Command Searchlight Tattóo 
have now been fixed, and the transmis- 
sion will take place on June 15th from 
9.20 to 10.33 and from 11.22 to 11.40 p.m. 
The skeleton programme provides for the 
broadcasting of the following items :- 

Entry of Massed Bands. 
First Post and Bugle Marches with 

band accompaniment. 
Pyramid of Searchlights and Lighting 

of Woods. 
Musical Drive by the 1st Brigade Royal 

Horse Artillery Massed Trumpeters. 
Entry of Massed Bands and Torch- 

bearers. 
0000 

Better than Wembley. 
It is a pity that television has not yet 

advanced to that stage where it is pos- 
sible to convey to listeners the magnifi- 
cent spectacular effect of this Tattoo, 
which outrivals anything that Wembley 
could produce. 
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British Wavelengths. 
Statements which have been made in 

certain quarters recently, purporting to 
represent proposed changes in the wave- 
lengths of some of the British transmit- 
ting stations as a result of the Geneva 
Conference in March last, should be 
ignored. Numerous suggestions have 
been put forward in connection with the 
necessary forthcoming redistribution of 
European wavelengths. None has yet 
been approved, and announcements affect- 
ing any part of the proposals are con- 
jectural and unauthorised. 

FUTURE FEATURES. 
Wednesday, May 26th. 

LONDON.- Beating Retreat relayed 
from Marine Parade, Dover. 

BOURNEMOUTH.-" The Wizard of 
Wireless " -a Romance of 
Radio. 

CARDIFF. -The Versatile Enter- 
tainers in " A Wireless 
Broadcasting Rehearsal." 

NEWCASTLE. -" A Little Fowl 
Play " -a Farce in One Act. 

Thursday, May 27th. 
LONDON. - The Variety Artists' 

Benevolent Fund Concert. 
MANCHESTER. -" In a Persian Gar- 

den " -Song Cycle for Four 
Solo Voices. 

Friday, May 28th. 
LONDON. -The Kneller Hall Band. 
GLASGOW.-Pianoforte Recital by 

Leff Ponishnoff. . 

MANCHESTER. -The Cresswell Col- 
liery Institute Prize Band. 

Saturday, May 29th. 
LONDON. -" The Bee -Bee Cabaret." 
ABERDEEN. -" The May Queen "- 

a Pastoral for Choir and 
Orchestra. 

CARDIFF. -The University of Bris- 
tol Department of Education 
Concert. 

NEWS ! An announcer broadcasting a 
news bulletin from London and Daventry 

during the strike. 

.MAY 26t/a, 1926. 

High -Power Stations. 
Listeners should not be unnecessarily 

alarmed at the idea that when the higher 
power scheme of broadcasting is put in 
operation, those who live in proximity to 
one of the new stations will have their 
reception facilities spoiled so far as any 
other station is concerned, and that only 
those who are able to indulge in the ex- 
pense of super -selective sets will get any- 
thing in the way of alternative pro- 
grammes. If the B.B.C. had given way 
before the protests that greeted the 
opening of the new 2L0 last year, on a 
power of 3 kW., development would have 
been crippled and the effective crystal 
range of the London station would still 
be limited to the old seventeen or eighteen 
miles, instead of twenty -five miles, as at 
present. 

00 00 
Regional Transmitters. 

America has already passed through the 
phase upon which we are entering.' The 
Americans long ago realised that high 
power would tend to stimulate greater 
interest in broadcasting and sought for a 
release from restrictions upon power ; the 
high -power stations were to be placed 
outside the towns or cities at distances 
varying according to empirical formula 
with the proposed power. The plan of 
dividing the country into zones, with so 
many super -power stations to each zone, 
is one which will be applied in a modi- 
fied form to Great Britain. In the com- 
plete scheme to be prepared for this 
country there will be at least two high - 
power alternatives, and thus the swamp- 
ing effect of one very strong station will 
be nullified, while atmospherics and other 
forms of interference will be overcome to 
a considerable extent. The higher -power 
stations will not be located in congested 
districts, and the service which they sup- 
ply will be available on crystal sets to 
additional areas comprising a population of 
some 32 millions. The designers of other 
types of receiver will soon set their 
energies to work to produce a receiving 
set that is adapted to the new conditions. 

0000 
A Diving Broadcast. 

The diving novelty which was an- 
nounced some time ago and postponed, 
has now been fixed to take place on. June 
21 next, when Mr. F. Shield, of Whit- 
stable, will make a descent in the 
Thames. Mr. Shield has had nineteen 
years' experience of diving and suffers no 
illusions as to the nature of the work. 
He says that most people have no doubt 
heard, at some time or another, a deep, 
manly voice pouring forth a lot of 
"piffle " about " toiling for wealth on 
the brink of the grave." He thinks that 
" piffle " is the only word to use. The 
diver is certainly a toiler, but when at 
his work he is no nearer the brink of the 
grave than millions of other workers in 
mines, factories, etc., to say nothing of 
some singers on concert platforms. If 
anyone thinks of taking up diving as a 
means of getting rich quick, Mr. Shield 
is all against it. . But he will tell 
listeners, on June 21st, exactly what sort 
of life the diver leads. 
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12.- Receiving Valves. 

By S. O. PEARSON, B.Sc., A.M.I.E.E. 

I I' -i HE three -electrode valve, with its wonderful pro - 
perties, is without a doubt the most important 
piece of apparatus employed in wireless telegraphy 

and telephony. It is due almost entirely to the perfec- 
tion of the valve that wireless telephony has become so 
practicable, the development being .greatly stimulated by 
necessity (luring the war. 

The first thermionic valve was used by Professor J. A. 
Fleming in 1904. This was a two- electrode valve, or 
" diode," and consisted of a filament surrounded by a 
cylindrical metal sheath or " plate," the whole being 
enclosed in a glass bulb from which the air was ex- 
hausted, leads being brought out through the glass from 
the ends of the filament and from the sheath or plate. 
With such an arrangement it is found that when the 
filament is heated to incandescence by passing a current 
through it from a battery, and when the plate is given 
a positive potential with respect to the filament, a cur- 
rent passes between the plate and filament across the 
vacuum ; but when the plate is made negative with 
respect to the filament no current whatever will flow. 
Thus the arrangement constitutes an electrical " non- 
return valve," and was used extensively as a rectifier or 
detector of high- frequency oscillations in wireless re- 
ceivers before the advent of the three- electrode valve. 
The term " valve " has been retained, and is almost 
universally applied to the present -day modifications with 
three or more electrodes, although in the true sense of 
the word the latter are not used as valves 
at all. 

Ionic Currents. 
In order to understand the operation of 

a thermionic valve it is necessary to know 
the nature of the current passing between 
the filament and the plate. In the early 
days it was impossible to exhaust all of 
the air out of the bulb. some of the gas 
always being retained in a rarefied state. 
The result was that when the applied plate 
voltage was increased up to a certain point 
a blue glow appeared in the space between the filament 
and the plate, this being due to the fact that the rarefied 
gas became " ionised " -that is, converted into a con- 
ducting state. Under these conditions the gas is split 
up into minute particles called " ions " carrying charges. 
of electricity. Those ions carrying, positive charges are 
called positive ions, and those carrying negative charges 
are called negative ions. The origin of the name " ther- 
mionic " is thus quite clear. 

At first it was thought that the current between the 
filament and tbe plate was entirely an ionic current con- 
ducted by the `gas, but it was soon discovered that a 
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current could flow even if no gas were present at all in 
the bulb, and in nearly all modern valves the bulbs are 
exhausted to the greatest possible degree, and are called 
" hard valves." Those containing traces of gas are 
known as " soft " valves. 

Electrons and Electronic Emission. 
The nature of the current passing between the plate 

and the filament in a very highly exhausted bulb is quite 
different from that in a bulb where a considerable amount 
of gas is left. In a perfect vacuum there are no ions 
present to carry the charges of electricity across the 
gap, and in this case it is found that a stream of " elec- 
trons " is emitted from the hot filament and drawn 
across the vacuum by the positive potential of the plate. 
Now, an " electron " is the smallest charge of negative 
electricity believed to be capable of existing by itself, 
and according to the electron theory an atom of any 
particular substance is made up of a number of these 
negative electrons in motion round a positive charge called 
the nucleus. The nature of the atom depends on the 
number of electrons present and their arrangement about 
the nucleus. What concerns us here, however, is the 
fact that each atom is capable of holding a number of 
electrons over and above those determining its physical 
properties. Every atom is supposed to contain a number 
of these " loose " electrons, and by giving a body a 
positive charge of electricity, what we are really doing 

is to take away some of these extra elec- 
trons. Similarly, when a number of elec- 
trons are added to an atom, the latter is 
given a negative charge. By the electron 
theory a current of electricity in a con- 
ductor is explained as a transference of 
electrons from one atom to another in the 
conductor. and, since under steady condi- 
tions of current, each atom remains at a 
constant potential, it follows that the 
number of electrons in each atom is 
always the same; thus, as an electron enters 
an atom another electron must of necessity 

be shot off from the other side, this process going on all 
through the conductor. It is necessary to consider a 
current of electricity in this light in order to see what 
becomes of the stream of electrons from the heated fila- 
ment of the valve when they enter the plate. 

Consider a two-electrode valve in which the vacuum is 
assumed to be perfect, so that the current between the 
plate and the filament is in the nature of pure electronic 
emission from the filament. In Fig. r such a valve 
is shown connected, so that the voltage between the plate 
and the filament can be varied, a milliammeter being 
included in the plate lead to measure the current. It is 

Fig. t.- Diagram of connections 
for finding the characteristic 
curve of a two -electrode valve. 
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found that current flows from the plate to the fil dent 
according to the usual notation of direction of a curre. '; 
but it is known that the current in the vacuum betwee,_ 
the plate and the filament consists of a stream of electrons 
being emitted from the hot filament and passing over to 
the plate, and this is why the electrons are said to be 
negative. The choice of sign in the first place was purely 
arbitrary, and it is unfortunate that the direction decided 

upon as positive happens to 
be opposed to the direction 
of motion of the electrons 
emitted from a hot body and 
to their direction of motion 
through a conductor. 

The Space Charge. 

o It is well known that two 
l0 20 30 40 50 60 70 80 charges of like sign repel 
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Fig. 2.- Typical characteristic 

b 
one another with a force in- 
versely proportional to the 

curve of a two -electrode valve. square of the distance be- 
tween them, and we see, 

therefore, that each electron in the stream passing from 
the filament to the plate exerts a repulsive force on its 
neighbours. From this it follows that those electrons 
Which have already got away from the filament are 
tending to drive back those which are just about to leave 
the filament. In other words, the electrons in the space 
between the filament and the plate constitute a negative 
charge of electricity whose electric field is in such a 
direction as to oppose the 
emission of any further elec- 
trons from the filament. 
This negative charge in the 
space surrounding the fila- 
ment is known as the " space 
charge," and it is to over- 
come this that a fairly large 
positive potential has to be 
applied to the plate, other- 
wise no electrons would be 
emitted from the filament at 
all. The higher the plate 
potential the greater the 
number of electrons drawn 
off from the filament per 
second, until a limit is 
reached when the filament is incapable of giving any 
greater emission. Under these conditions the saturation 
point is said to have been reached. The maximum elec- 
tron current available de¡ends chiefly on the temperature 
of the filament, increasint very rapidly as the tempera- 
ture is raised. 

The general form of the characteristic curve for a hard 
valve showing the relation between the plate voltage and 
the current is indicated by the curve of Fig. 2. The 
curve rises very gradually at the lower end, due to the 
presence of the space charge, becoming steeper for higher 
values of plate voltage which more efttttively neutralise 
the effects of the space charge. The position of the upper 
bend in the curve depends on the temperature of the fila- 
ment and the material from which it is made. For a 
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Three - electrode 
valve with straight 

filament and 
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soft valve where a small amount of gas is left in the 
bulb, the lower bend of the characteristic curve is very 
much sharper, the reason being that the gas becomes 
suddenly ionised at a more or less critical voltage. The 
ionisation of the gas is probably started by the bombard- 
ing effect of the true electrons on the molecules of the 
rarefied gas. Thus a soft valve is very much more sen- 
sitive as a detector or rectifier of weak signals than a 
hard one. On the other hand, in a soft valve the filament 
is being continually bom- 
barded by the positive ions 
and is soon disintegrated, 
having a comparatively short 
life. 

The introduction of a 
third electrode between the 
plate and filament of 
Fleming's valve was effected 
by de Forest in America in 
2907. This third electrode 
took the form of a wire mesh 
or grid, de Forest's object 
being to provide a means of 
controlling the stream of electrons passing from the fila- 
ment to the plate by varying the electric field between 
those two electrodes; for, instance, giving the grid a 
slight positive potential with respect to the filament would 
partly neutralise the effects of the space charge, and 
so allow more electrons to pass to the plate. The third 
electrode had to be made in the form of an open mesh 
to allow a free passage for the electrons passing from 

the filament to the plate. 
Although the three- electrode 
valve was evolved at such an 
early date, it did not come 
into general use until the 
time of the war, since when 
many improvements and 
modifications have been 
effected, but the principle re- 
mains the same, although 
there is a considerable differ- 
ence in the shapes and con- 
struction of valves made by 
different manufacturers. In 
the most common type the 
plate is cylindrical in form 
surrounding a short, straight 

filament, and the grid' takes the form of an open wire 
spiral placed concentrically within the anode or plate. 
Another type has a V- shaped filament enclosed by a flat - 
shaped anode and grid. As far as filaments are con- 
cerned, valves may be divided into tw.o classes, namely, 
" bright emitters " and " dull emitters." To the former 
class belong valves with pure tungsten filaments which 
require to be heated to a white heat in order to get 
sufficient emission of electrons, and to the latter class 
valves with specially treated filaments capable of giving 
a large emission when heated to a dull red heat only. 
Great progress has been made in this respect, and it is 
not beyond speculation to anticipate the discovery of a 
cold emitter which will operate at atmospheric tem- 
perature. 

Fig. 3.- Diagram showing action 
of grid in a three -electrode valve. 

Three - electrode 
valve with V- 
shaped filament 
and " flat " anode. 

Tubular three - 
electrode valve 
of low self- 

capacity. 
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Wireless Circuits in Theory and Practice: 
We now come to ' consider the operation and general 

properties of the three -electrode valve. Before proceed- 
ing to discuss the characteristics it is necessary to obtain 
a clear idea of the function of the grid and the manner 
in which it controls the stream of electrons issuing from 
the filament. Fig. 3 gives diagrammatically an end view 
of a straight filament surrounded by a cylindrical plate 
and wire spiral grid. When the filament is heated and 
the plate is given a moderately large positive potential 
with respect to the filament, electrons are drawn across 
the vacuum and pass between the turns of the wire grid 
which is denoted by the dotted circle in the diagram. 

Action of the Grid. 

We have already seen that those electrons in the space 
surrounding the filament constitute a negative space charge 
and produce an electric field tending to prevent any more 
from leaving the filament. If now the 
grid is given a slightly positive potential 
with respect to the filament it will pro- 
duce a counter electric field which neutral- 
ises the space charge to a degree depending 
on the potential of the grid, thus allowing 
a larger electron current to flow. The 
electrons leaving the filament are emitted 
with high velocity, and, provided the 
potential of the grid is not too highly posi- 
tive, very few of them will be absorbed by 
the. grid, nearly all of them being drawn 
between the meshes or turns by the higher 
potential of the plate. If the grid poten- 
tial is made appreciably large in the positive direction, 
it will evert an attractive force on the electrons in the 
vacuum and itself absorb large numbers, resulting in a 
considerable grid current passing between the grid and 
filament round the external circuit. 

When the grid is given a negative potential with re- 
spect to the 1; lament it assists the space charge in repel- 
ling back those electrons about to leave the filament, 
and so reduces the value of the anode current. In fact, 
if the grid is given a sufficiently large negative potential 
it will allow no electrons whatever to leave the filament 
and no plate current will be obtained. 

The chief characteristic curve of a valve is that show- 
ing the relation between the anode current and the grid 
voltage with respect to the filament when the latter is 
heated to the normal operating temperature, and with a 
constant positive potential applied to the anode. This 
is called the anode characteristic curve for the particular 
potential at which the plate is maintained. There is a 
separate curve for each value of the plate potential. It 
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must be realised that since the filament is heated electric- 
ally its potential is not the same along the whole of its 
length, but drops uniformly from one end to the other. 
Thus, when stating that either of the other electrodes has 
such and such a potential with respect to the filament, it 
is necessary to refer this potential to one end of the fila- 
ment, and for this purpose the negative end is always 
chosen For instance, in stating that the plate voltage 
is 5o and the grid voltage zero, we mean that the former 
is 50 volts above that of the negative leg of the filament 
and that the grid is at the same potential as the negative 
leg of the filament. 

Plotting Characteristic Curves. 
The usual method of finding the static characteristic 

curves of a valve is indicated by the diagram of connec- 
tions of Fig. 4. The correct voltage is applied to the 
ends of the filament from a low voltage or low tension 

battery, A, a suitable voltmeter Vf being 
connected across the filament legs, the con- 
trolling rheostat R being adjusted until 
the voltmeter reads the required value. It 
is very important that the filament voltage 
should be kept constant during the tests. 
A high voltage or high tension battery B 
is connected with its negative pole to the 
negative leg of the filament, and its posi- 
tive pole to the plate of the valve, a milli - 
ammeter being included in the circuit as 
shown. The plate potential is measured 
by a high resistance voltmeter Va con- 
nected across the H.T. battery. It is - 

important that the positive terminal of the voltmeter 
should be connected between the positive pole of the 
battery and the milliammeter, and not between the milli - 
ammeter and the plate, because in the latter case the milli - 
ammeter would read not only the anode current, but also 
the current taken by the voltmeter. 

In order to vary the potential applied to the grid over 
a range of both positive and negative values, a potentio- 
meter P may be connected across a battery C, the centre 
point of which is connected to the negative leg of the 
filament, as shown in the diagram. The grid is connected 
to the slider and a voltmeter V, is provided for measuring 
the grid potential, being- connected between the grid and 
the negative leg of the filament. Readings of the milli - 

ammeter are obtained for various values of Vo, making 
sure that Va and Vf are kept constant for one set of 
readings. Further sets of readings can he taken with 
other fixed values of Va, and a series of curves obtained. 
The characteristic curves of a valve obtained in this 
manner will be discussed in the next instalment. 

Fig. 4.- Circui 
the anode char 

three -elect 

t for plotting 
acteristics of a 
rode valve. 

HIDDEN ADVERTISEMENTS COMPETITION. 
The following are the correct solutions of THE WIRELESS WORLD Hidden Advertisements Competition for the issue of April 28th. 
Class No. Name of Advertiser. Page. The following are the prizewinners :- 

1. Brandes, Ltd. 9 M. \Varner, Clapham Junction, S.AV.ii .. £5 
2. Caxton Wood Turnery Co. ii. J. \V. Robinson, Junr., Manchester.. .. £2 
3. Mullard Wireless service Co., Ltd. 7 Thos. E. Solomon, Brighton .. .. £1 
4. Electrodix Radios. 13 Ten Shillings each to the following ;- 
5. Bretwood, Ltd. 11 T. M. Salmond, Glasgow. Capt. N. 1. I .c e, Bedford. 
6. Telephone Manufacturing Co., Ltd. ii. B. W. Reed, Southampton. (DIr;.) C. Mills, Oxford. 
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THE DAR1MONT CELL. 
A Rechargable Primary Battery for Filament Heating. 

IT is difficult to find a solution to the battery prob- 
lem in districts remote from public electric supply 
and generating plants. To adopt dull -emitter valves 

of high filament efficiency deriving current from dry 
cells cannot be regarded as entirely satisfactory. 

With a view to considering the suitability of dry bat- 
teries for running various types of valves in parallel 
the writer made reference to the lists of several battery 
manufacturers. The absence of information from which 
one can determine the normal working life of a dry bat- 
tery is rather remarkable, the available 
data being limited practically to battery 
voltage and overall dimensions. One does 
not expect to find the approximate ampere - 
hour capacity stated, for this changes 
within limits depending upon the rate of 
discharge, and, moreover, the total ampere - 
hour capacity of a battery for complete 
discharge is no indication of the hours of 
life obtainable for filament heating. The 
voltage of a dry battery on discharge 
steadily falls, and if the approximate 
ampere -hour capacity between certain volt- 
age limits were available, the working life 
of a battery could be readily estimated. 
No comparison of running costs can, there- 
fore, be made between the dry cell and 
other types of batteries for filament heat- 
ing. The principal criticism of the dry 
battery is that when discharged it must be 
discarded, thus comparing unfavourably 
with the rechargeable wet battery, where 
only a small expense is incurred for recon- 
ditioning. Wet cells of the Leclanché 
type have acquired no degree of popularity 
current supply. 

MAY 2611i, 1926. 

No. and Type of 
Valves. 

No. and Type of 
Cells. 

Life of Charge 
(Hours). 

1 D.E.11 
2 D.E.2 
2 .06 type 

1 T.5 
2 T.10 
3 T.21 

93 
170 
110 

The important merit of the " Darimont " cell is its 
property to maintain a constant voltage during discharge, 
and thus no inappreciable voltage rise results when the 

battery is left standing, a property which 
renders it superior to the dry cell. Re- 
cuperation while not in use is the chief 
cause of filament burn -out when running 
dull- emitter valves from a dry battery. 

for filament 

Constant Voltage on Heavy Discharge. 
The " Darimont " wet cell, which is capable of giving 

comparatively heavy discharge, and is recharged by 
renewing the solution, promises to prove a boon to country 
users without accumulator charging facilities. 

The cells are available in four sizes, and the manu- 
facturer's data are given below :- 

Capacity Maximum Internal Dimensions 
Type. (Amp.- hrs.). Discharge Resistance (Inches). 

(Amperes). (Ohms). 

No. 21 121-14 0.4 1.1 -1.4 31x4Ix6' 
No. 5 22 -24 0.5 0.8 -1.0 31 x 43 x 71 
No. 10 40 -44 0.7 0.6 -0.75 5 x 51x 8 
No. 15 63 -67 1.2 0.34 -0.45 6 x 6 X 91 

The working life for a few typical receiving sets can 
be taken as follows :- 
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Result of Test. 
On test, the type No. to cell discharging 

through a resistance of 5 ohms gave a 
potential of 1.4 volts at the commencement, 
and after roo hours fell to 1.25 volts. After 
14o hours the voltage dropped to 1.2, still 
a satisfactory working potential, and 
during the next ten hours rapidly fell to 
below one volt, the internal resistance 
which had remained practically constant 
at 0.5 ohm rapidly rising after 154 hours' 
discharge to nearly one ohm, indicating 
that the depolarising compound was ex- 
hausted. The watt -hour output in rela- 
tion to the ampere -hour capacity is thus 
exceedingly high. The measured ampere - 
hour capacity of the smallest type cell, 
No. 2, was found to be 13.7 on an 

overload test, starting with a discharge rate 1.2 
ampere, whilst on a normal discharge of o. r ampere 
a capacity of 14.5 ampere -hours was obtained, which 
reveals the capability of the " Darimont " cell to 
maintain its full capacity on excessive load. These 
figures compare favourably with small type secondary bat- 
teries, and contrast with the dry cell. 

In construction the " Darimont " cell makes use of 
a rectangle glass container. It is a two- solution cell with 
a porous cylinder, in which a membrane is deposited 
preventing diffusion. The positive plates are of carbon 
and the negative a folded zinc sheet. The top is neatly 
filled in with pitch, and a porcelain cover fits over the 
inner receptacle. The cell is rendered active by the addi- 
tion of solutions made up from substances supplied in 
dry form, and after filling can be brought in action almost 
at once. The charges are supplied in clean, compact 
cartons, which may be kept in stock without deterioration. 

The " Darimont " battery goes a long way towards 
bringing the valve receiving set within the province of 
those possessing no charging facilities, and can be con- 
sidered a true " home service " battery -a term applied 
to it by the manufacturers. 
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The Editor does riot hold himself responsible for the opinions of his correspondents. 
Correspondence should be addres ed to the Editor, "The Wireless World," Dorset House, Tudor Street, E.C.4, and must be accompanied by the writer's name and address. 

'BRETWOOD AUTO AUDIO FREQUENCY AMPLIFIER." 
Sir, -In your issue of April 28th, you publish a letter under 

the heading of " Bretwood Auto Audio Frequency Amplifier " in 
which your correspondent states that : " In general electrical tech- 
nology transformer is understood to be an apparatus NVhich is 
capable, we say, of changing direct into alternating, or the re- 
verse, or really transforming one current into that of a differ- 
ent character. In a low- frequency transformer there is no such 
transformation of current, but there is merely a step -up effect 
taking place, and therefore you will see the reasons why that 
under no circumstances would we have called our component 
a transformer." 

Surely this is an error on his part, since in power electrical 
engineering the term "transformer" is used in reference to 
an apparatus for obtaining a change of voltage on an alter- 
nating current supply, whilst for converting from alternating 
current to direct current, such apparatus as " rotary converters," 
" motor converters,' " motor generators " or " arc rectifiers " 
is required. 

If you can find space for this letter in your journal it may 
possibly prevent some of your readers being lead td a misuse 
of terms, which unfortunately appears to be a common failing 
with amateurs. R. G. TORRY, B.Sc. 

Newcastle-on-Tyne. 

Sir, -In your issue of April 28th you publish a letter from 
Messrs. Bretwood on the above subject. On the greater part of 
this letter I am not qualified to comment., as I do not know the 
terms of your letter to which they refer. 

In the penultimate paragraph, however, there is a statement 
to which I take exception, namely, " . . a transformer . . . is 
not the right name for the ordinary low- frequency transformer. 
In general electrical technology transformer is understood to be 
an apparatus which is capable, we say, of converting direct 
into alternating, or the. reverse, or really of transforming one 
current into that of a different character." 

Will you permit me to point out that in " general electrical 
technology " the word " transformer " means nothing of the 
sort. 

A piece of apparatus which receives an alternating current at 
one voltage and delivers an alternating current at some other 
voltage- either higher or lower -is called a " static transformer," 
or, more simply, a " transformer." It always has been so called. 

A machine which receives direct current at one voltage and 
delivers it at another voltage is sometimes called a " D.C. trans- 
former " ; more generally a " rotary transformer " ; and, if it 
has but a single armature, it is almost invariably termed a 
" rotary converter." 

A machine having revolving parts, which converts from D.C. 
to A.C., or the reverse, is never called a transformer. Depend- 
ing upon its nature, such a machine is either a " motor genera- 
tor," or a " rotary converter." 

An apparatus having no moving parts, which converts from 
A.C. to D.C., is also never called a transformer. It is called 
a " rectifier " or a " valve." 

I put this point forward as I feel that in wireless work, where 

so many very keen men have not had the time or opportunity 
for a preliminary electrical training, absolute accuracy is essen- 
tial in the use of technical words. Further, many of us are 
apt to judge the value and the accuracy of the whole of a state- 
ment from our knowledge of the accuracy of part: of it. 

F. T. FAWCETT, M.A., D.Sc. 
Woodford Greer, Essex. 

Sir, -Keats (who only held a poet's licence) remarked that 
" heard melodies are sweet, but those unheard are sweeter:" 

Surely this must apply to the letter which was sent by you 
to Messrs. Bretwood, Ltd., but not published in your last issue. 
There can be little doubt that it expressed the feelings of many 
of your readers. GEORGE M. MEYER. 

Gateshead. 

Sir, -The publication in The Wireless 11"orld, on page 639, of 
a letter from Messrs. Bretwood prompts me to write you again 
on the above subject. 

I have this week experimented with a four -turn, 2ft. frame 
aerial using a series aerial tuning coil, to which the customary 
reaction is applied. 

Following this with two L.F. stages coupled by Bretwood Auto 
Audio amplifiers moderate loud- speaker signals were obtained 
without the slightest interference from the electric trains. A 
third stage was necessary for heavy loud- speaker work, but 
signals remained pure in tone. 

" Crackles " caused by the sparking of the overhead electric 
trains have been particularly bad since the introduction of the 
additional services, the vivid sparks illuminating the room after 
dark like lightning. I feel there must be many other suffer- 
ing readers who would be interested to hear of this success. 

Balham. W. STUART CLARK. 

POINTS ABOUT PORTABLE RECEIVERS. 
Sir, -In reply to Mr. L. W. Ruskham's strictures on my 

article about portable receivers, he is, of course, entitled to his 
opinions, and I shall only reply on matters of fact. 

(1.) Nobody wants to be bothered with a separate aerial if 
they can get results with a small frame inside the case. The 
trouble is that there is only one commercial low- priced port- 
able which achieves such results. I will avail myself of Mr. 
Ruskham's invitation to sample his three- valuer ; but its range 
is inadequate for general motoring purposes. 

(2.) There is at least one commercial superheterodyne, which 
scales no more than 321b. complete, and is quite efficient. This 
is on the heavy side for some people, but is perfectly reason- 
able for motoring work. 

(3.) The 0.06 filament is not remarkably robust, and some of the 
two -volt valves are much sturdier. But the 0.06 type is practi- 
cally indispensable on a portable superheterodyne, and Mr. 
Ruskham is in error in fancying that numerous casualties are 
inevitable. It all depends on the type of valve holder employed. 

(4.) I disagree profoundly with his views on valve holders. 
Rigid sockets lead to broken filaments. Solid ebonite sockets 
suspended in wobbly fashion accentuate vibration, and the 
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valves jump out unless padded in position. But a holder with 
fqut: separate legs, individually sprung, net only protects the 
filament, but locks the valve in position. 

THE WANDERER. 

Sir, -I have read Mr. L. W. Ruskham's interesting letter on 
portable receivers, and find myself in disagreement with a good 
deal that he says. A set that requires the rigging of an aerial 
or that carries its batteries or loud -speaker in separate cases, I 
would not call a portable set, and I think we can agree to rule 
it out of the discussion. I think I have probably covered a good 
many more -miles with portable sets than any one else in this 
country, and my conclusions are the result of hard practical 
experience. Two constructional points that have been brought 
home to me are (a) that not only are spring valve holders out 
of the question but the valves should be rigidly held down in 
rigid sockets, and (b) that soldered joints do not stand vibration 
anything like so well as a good screwed connection. I have 
sufficient evidence on both these points to put the matter as 
far as Í am concerned quite beyond the pale of argument. As 
regards 0.06 valves, if one gets the right sort they are most suit- 
able. 

" Barring absolutely the superheterodyne," says Mr. Rusk - 
ham; but it seems a pity to kick off by barring the one and 
only system which has made the portable set a really practic- 
able proposition. To my mind the " super- het." has no raison 
( l'être as a domestic set, or anywhere where an outside aerial 
is available, but for portable sets it stands absolutely in a class 
by itself. To begin with, it extracts results front that appal- 
lingly inefficient type of frame aerial which is contained in the 
lid of a box in a manner which no other system can begin to 
approach. Moreover, owing to the fact that oscillations at the 
pestilential frequency employed in local broadcasting are elimin- 
ated at the source, the rest of the apparatus can be crowded in 
a way that is quite impossible in a straight high -frequency set. 
My own set measures 13in. x 7in. x 6in., and employs six valves, 
with provision for a seventh, a second L.F. stage which has not 
been found necessary. The whole case measures outside 14in. 
square by Bin. deep, and contains its own aerial, loud -speaker, 
and 2 pairs of telephones, and, of course, all batteries. This is 
the smallest portable I have succeeded in making, and so much 
more efficient than any previous model that comparison is ridicu- 
bous. Indeed, the performance of any " super- het." that has 
been really carefully " hotted up " is to me more than incred- 
ible; it is uncanny, and I can find nothing in the theory of the 
instrument really to account for it. 

Mr. Ruskham considers the construction of a portable set a_ 

job quite unsuitable for the amateur, and here I differ from him 
absolutely. Assuming the amateur to be a neat and accurate 
workman he is the only one who can make the set he wants. 
He has the time available, which the manufacturer has not, and 

Gambrell Bros., Ltd. (76, Victoria -st., 
S.W.1). Data concerning Gambrell Coils 
(sizes, inductance, self -capacity, etc.); 
also Gambrell " Efficiency " productions 
for wireless. 

Carfax Company, Ltd. (312, Deans - 
gate, Manchester). Pamphlet describing 
Battery Charging Equipment for A.C. 
Circuits. 

Automatic Coil Winder and Electrical 
Equipment Co., Ltd. (Wellington House, 
Buckingham Gate, London, S.W.1.). 
Folder descriptive of " Slektum " Induct- 
ance Coils. 

General Electric Co., Ltd. (Magnet 
House, Kingsway, London, W.C.2.). 
Pamphlet dealing with D.E.2 H.F. and 
L.F. Valves, giving suitable circuits and 
useful data. 

Stratton and Co., Ltd. (Balmoral 
Works, Birmingham). Illustrated cata- 
logue of " Eddystone " Receivers, Loud - 
Speakers, Transformers, etc., etc. 

Marconi's Wireless Telegraph Co., Ltd. 
(Marconi House, Strand). Leaflet No. 
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if he cannot eventually provide himself with a very much better 
portable set than any of the commercial varieties that I- happen 
to know of he must be well below the average in intellect. 

London, S.W.1. JOHN KENNEDY. 

REMARKABLE RECEPTION ON A CRYSTAL. 
Sir, -Last September you were good enough to publish a list 

of stations (22) picked up on a plain crystal during the Geneva 
wave tests. I now give a list of stations heard to date on a 
plain crystal without any amplification. 

2RN (4 miles off) works a loud -speaker comfortably -in fact, 
it is audible at 75 ft. Frequently I have demonstrated Daventry 
off the loud -speaker (audible at 9 or 10 feet) during the winter 
to sceptics, and only the other day invited some members of the 
Wireless Society of Ireland out to hear loud- speaker reproduc- 
tion from 2RN and surprised them. 

I identified one American station and heard (I think) another, 
but I had to wait up 36 nights to get them. WBZ came in 
faintly for about 10 or 15 seconds, and then faded out completely 
for about 25 minutes, and then on again for another 10 seconds 
and so on. 

I notice the German stations come in in spasms, one week 
much stronger than another, and I think the volume all round 
is less than last year, although occasionally a single station 
will come in at good strength. I notice the Spaniards are strong 
and easy to fish for this winter, whilst the Parisians have 
dropped away, excepting Radio- Paris. 

I have not yet got a Welsh, Dutch, or Swedish station on the 
crystal. 

Stations heard on loud- speaker : -2RN (loud), 5XX (faint). 
On two pairs of telephones :-2ZY, 2BM, 2L0, 6LV, 5SC, 

2B0, Oslo and Hamburg. 
On one pair of telephones :- Belfast, Newcastle, Nottingham, 

Edinburgh, Stoke, Madrid ( Iberica), Madrid (Union), San Sebas- 
tien, Barcelona, Bilbao, Valencia, Toulouse, Radio -Paris, Petit 
Parisien, Lyons, Zurich, Berne, Rome, Milan (testing on 340 
metres), Königsburg, Bremen, Breslau, Königswusterhausen 
(1,400), Hanover, Leipzig, Dortmund, Munster, Ellier- 
feld, Mùrenburg, Stuttgart, Munich, Vienna, WBZ (Spring- 
field, Mass.), and an amateur in Liverpool on recent Sunday 
mornings. WILLIAM F. WARREN. 

Sandymount. 

P.S. -I am troubled by the unselectiveness of the crystal. as 
stations such as 2L0, 2ZY, 2BM, Oslo, and Hamburg all come 
in together, and jam each other unrecognisably. I have tried 
loose coupling and wave traps, special circuits, etc., but the 
results are not what were to be expected, as signal weakening 
took place to too great an extent. 

CATALOGUES 
RECEIVED. 

1055, describing the Marconi 25 -40 watt 
Portable Station, Type S.A.1. Supple- 
mentary to Pamphlet No. 234. 

Zenith Manufacturing Co. (Zenith 
Works, Villiers Road, Willesden Green, 
N.W.2.). New catalogue of Zenith Regu- 
lating Resistances, Zenite Units, and 
Small Transformers. 

Electrodix Radios (218, Upper Thames 
Street, E.C.4.). Catalogue of "Every- 
thing Electrical," including Wireless 
Apparatus and Accessories. With 590 
illustrations. 

Batteries, Limited (Crabbs Cross, Red - 
ditch). List No. 2, detailing reduced 
prices and giving spare part list of the 
" NIFE " Nickel Steel Alkaline Accumu- 
lator. 

Marconiphone Company, Limited (210- 
212, Tottenham Court Road, W.1.). Pub- 
lication No. 428A, relative to the range 
of Marconiphone Amplifiers. 

Power Equipment Co., Ltd. (Kingsbury 
Works, The Hyde, Hendon, N.«'.9.). 
Pamphlet describing " Powquip " Induct- 
ance Coils. Also, "Notes for the Amateur 
Experimenter," price 3d. 

Fuller's United Electric Works, Ltd. 
(Woodland Works, Chadwell Heath, 
Essex). Lists No. 260 and 261, dealing 
with " Sparta " Radio Accumulators. 

Eagle Engineering Co., Ltd. (Eagle 
Works, Warwick). Abridged Price List 
No. 26w, of " Chakophone " Wireless 
Receivers, Accessories, and Components. 

Trelleborg Ebonite Works, Ltd. 
(Audrey House, Ely Place, E.C.1.). Panel 
Price List of Trelleborg Ebonite, giving 
sizes, thickness, etc., etc. 

Automatic Telephone Manufacturing 
Co., Ltd. (Liverpool). Illustrated Booklet 
No. 71, descriptive of " Claritone " Loud - 
Speakers and Headphones. 
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Information Depe,rtlnent 
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DD LEMS 

-'- ,r- Ír'i''' 
I ` 

rtilYerea'"Paft 

Nt F6. 
11111I1111111111I1111U11111I1I11I1111111N11111111111111IIIIIIIIIIIIIIIIillllllUUUUUIIUIIIIIUUUIIUtIIW W11111WI11011J 

Quesitons should be concisely worded, and headed "Information Department." Each separate 
question must be accompanied by a stamped addressed envelope for postal reply. 

Methods of Rectifying. 
I understand that there are three dif- 

ferent ways in which a valve can act 
as a rectifier of wireless signals. I 
am at present using my valve as a 
rectifier by employing the conven- 
tional grid leak and condenser, but 
should like to try the other methods 
if possible. E. D. S. 

The usual method of using a valve as 
a rectifier by employing a grid condenser 
and leak is the most sensitive one. It is 
usually known as " cumulative grid recti- 
fication " or more shortly "grid rectifica- 
tion." It has the disadvantage of de- 
creasing selectivity due to the flow of 
grid current, this applying especially 
when too much positive bias is used. 
Another disadvantage is that a certain 
amount of distortion is introduced, especi- 
ally on strong signals, and also in cases 
where too high a value of grid leak is 
used. A high value of grid leak is, 
however, desirable when searching for 
weak signals. A valve may also be caused 
to rectify on the bottom bend of its grid - 
volts -anode current characteristic curve, 
this being usually known as " bottom 
bend " or " anode " rectification. This 
method eliminates the distortion associ- 
ated with grid rectification, but is very 
insensitive to weak signals, unless a 
special type of valve specially designed 
for anode rectification is used, typical 
examples of such valves being the Mar- 
coni Q.X and D.E.Q and the Mullard 
S.6. Using ordinary valves the system 
can only be used following several stages 
of H.F. amplification, or in those cases 
where the receiver is to be used at very 
close range to a broadcasting station. 

A valve can also be used to rectify on 
the top bend of its characteristic curve 
by applying a small positive bias to the 
grid instead of a negative bias as in the 
case of " bottom bend " rectification. 
The term " anode rectification " is in 
reality applicable to either top or bottom 
bend rectification, although it is more 
usually applied to the latter. Top bend 
rectification is strongly to be condemned 
and is never used under any circumstances, 
since it possesses all the disadvantages 
of flat tuning and poor quality, associated 
with grid rectification, but without the 
advantage of great sensitivity. In many 
cases where home constructors connect 
the grid return lead of their H.F. valve 

to L.T.- instead of to L.T. -, the valve 
acts as a top bend rectifier instead of as 
an H.F. amplifier. The effect is exactly 
the same when the potentiometer method 
of stabilising H.F. amplifiers is used. In 
H.F. amplifiers it is well to check any 
tendency to top bend rectification by 
giving the valve grids a small negative 
bias in order to keep the working point 
well away from the top bend. At the 
same time, if too much negative bias is 
used, the valve will commence to rectify 
on its bottom bend, and it is evident, 
therefore, that careful adjustment of this 
bias valve must be made. This applies 
with equal force when a valve is used in 
a reflex receiver for dual amplification. 

0000 
The Ultra -audion Circuit. 

I understand thnt it is possible to con- 
struct an extremely efficient single- 
valve receiver by using the ultra - 
audion circuit. Will you please giro 
the necessary circuit, together with a 
few notes on the circuit, stating 
whether or no it is of the super - 
regenerative type? H. T. B. 

The de Forest Ultra -audion circuit 
does not belong to the super -regenerative 
class, but falls more properly into that 

Fig. 1. -The de Forest Ultra audion 
circuit. 

class of circuit employing a special form 
of capacity reaction control, such for in- 
stance as the Hartley circuit, which was 
fully dealt with in a complete article 
published in our issue dated January 
27th, 1926. The circuit diagram is given 
herewith in Fig. 1. The circuit gained 
immense popularity in America under 
the name of the " Cockaday " circuit. 
The actual Cockaday circuit employed 

three valves, but the last two functioned 
merely as L.F. amplifiers using trans- 
former coupling, whilst in the revised 
Cockaday receiver three resistance -capa- 
city coupled L.F. valves were used. The 
reason for the popularity of this receiver 
is in its selectivity and sensitivity, 
which were of no mean order. 

0000 
Valve Impedance in H.F. Amplifiers. 

It is frequently .stated in designs of re- 
ceivers embodying neutralised H.F. 
amplification, that the circuit has 
been designed specially for low- or 
high -impedance valves. What is the 
dividing line in ohms value between 
high- and Tow- impedance valves, 
which should be Liken as a guide 
when choosing valves for different 
types of H.F. amplifiers? C. E_ G. 

No hard and fast rule can be laid down 
in this matter, and there is most certainly 
no definite value of impedence separating 
high from low impedance valves. Thus 
it is of little use saying that in H.F. 
amplifiers designed for low impedance 
valves it is necessary to use valves of not 
greater impedance that 10,000 ohms, 
whilst in designs of H.F. amplifiers 
intended for high impedance valves it is 
necessary to use valves of not less impe- 
dance than 10,000 ohms, because obvi- 
ously a valve having an impedance of 
11,000 ohms does not differ greatly from 
a valve of 9,000 ohms impedance, and in 
any circuit where it was specified that a 
valve having She latter value of impedance 
be used, it would be permissible to substi- 
tute a valve of the former impedance 
value, and still obtain good results. 

An excellent rule to observe is that in 
those cases where the H.F. amplifier 
makes use of coupling transformers hav- 
ing, on the B.B.C. wavelengths, a small 
primary of about fifteen turns, and a 
tuned secondary of about 60 turns, and 
therefore requiring a low impedance 
valve, it is desirable to use a valve having 
a not greater impedance than 10,000 
ohms. In this case a good valve to use 
would be 7.000 or 8,000 ohms, since valves 
having this impedance can be easily ob- 
tained. On the other hand, if the ampli- 
fier makes use of the tuned anode or 
resistance capacity system of coupling it 
is required that a high impedance valve 
be used which should, in general, be not 
less than 30,000 ohms. 
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The Multi- electrode Valve. 
1 notice you have recently described 

several receivers employing values 
having four electrodes. I have also 
seen references to two- electrode valves 
which is rather confusing, and a 
brief explanation -j of the functions of 
these different types of valves would 
be greatly appreciated. F. D. F. 

The original valve patented by Dr. 
Fleming in 1904 employed two electrodes, 
a filament and a' plate or anode, and was 
used to rectify incoming wireless signals. 
This valve could not be used for amplifi- 
cation, however, and was superseded in 
popular favour by the crystal for rectifica- 
tioit purposes, since the characteristic 
curve of the crystal was such that it gave 
better rectification than the valve. The 
only advantages gained by the valve was 
its constancy in operation, there being no 
question of losing the sensitive point by 
mechanical vibration as in the case of the 
crystal. Several years later De' Forest 
inserted a grid between filment and 
anode, thus making the three -electrode 
valve. It was possible with this valve 
actually to amplify wireless signals, 
whilst at the sanie time, by employing 
cumulative grid rectification, a much more 
sensitive detector was available than the 
crystal. Later an extra grid was inserted 
between the existing grid and the fila- 
ment, thus making a four -electrode valve. 
The advantage of this latter type of valve 
is that by connecting the inner grid to 
the positive side of the H.T. battery, the 
" space charge " is greatly reduced, and 
the valve will function on a very low 
anode voltage. Quite recently a five -elec- 
trode valve known as the "Pentatron " 
has been produced in Germany. It is 
claimed that with a single -valve set em- 
ploying a valve of this type excellent 
volume is obtainable in the loud -speaker 
at a distance of 30 miles from a normal 
broadcasting station, and a number of 
broadcasting receivers are now on sale in 
that country employing this principle. It 
is well known that it is difficult to 
operate a loud -speaker with a receiver 
employing one valve only of the ordinary 
type, even at a very close range to a 
broadcasting station. It would appear, 
therefore, that the five -electrode valve has 
distinct possibilities, although no oppor- 
tunity has yet been given for testing 
them in this country. 

0000 

An Easily Controlled Three -valve Set. 
I wish to build a conventional 0- c-1 

three- talre receiver, using turned 
anode coupling with reaction on to 
the anode. I wish, however, to 
couple the reaction coil permanently 
to the anode coil and snake use of 
the " 11'cayant " system of reaction 
control, d,«cvibcd in conjunction with 
the "Home Broadcast Receiver," de- 
scribed in your April 28th issue. 
Will you, therefore, give me a 
diagram for this. H. B. B. 

We give in Fig. 2 the complete diagram 
of connections of this receiver. It will 
be noticed that with the exception of the 
scheme of reaction control the circuit is 
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BOOKS ON 
THE WIRELESS VALVE 
l ssued in conjunction with "The Wireless World." 

WIRELESS TELEPHONY," by R. D. 
BANGAY. Price 2/6 net. By Post, 2/9. 

" THE OSCILLATION VALVE -THE 
ELEMENTARY PRINCIPLES OF ITS 
APPLICATION TO WIRELESS TELE 
GRAPHY," by R. D. BANGAY. Price 6!- net. 
By Post, 6/3. 

" WIRELESS VALVE RECEIVERS 
AND CIRCUITS IN PRINCIPLE AND 
PRACTICE," by R. D. BANGAY and N. 
ASHBRIDGE, B.Sc. Price 2/6 net. By Post, 2 /ro. 
" THE THERMIONIC VALVE AND ITS 
DEVELOPMENT IN RADIO TELE 
GRAPHY AND TELEPHONY," by Dr. 
J. A. FLEMING. Price rs /- net. By Post, 15 /9. 

" CONTINUOUS WAVE WIRELESS 
TELEGRAPHY," Part I, by W, H. ECCLES, 
D.Sc. Price 25/- net. By Post, 25/9. 

Obtainable by post (remittance with order) Iront 
ILIFFE & SONS LIMITED 
Dorset House, Tudor St., London, E.0 4 

- 
or of Booksellers and Bookstalls 

perfectly conventional. The values of 
aerial_ and anode coil for any given wave- 
length will be the sanie as in any other 
type of three -valve receiver. The vsbte 
of the reaction coil should be chosen ex- 
perimentally, and should be of such a 
size that the receiver goes into oscilla- 
tion when the reaction condenser is about 
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able will be far smoother than when the 
ordinary method is used, and the useful 
range of the receiver will be greatly in- 
creased, as is pointed out in the article 
on page 608 of our April 28th issue. You 
are advised to refer to this article for 
fuller instructions in the matter of tuning 
this receiver. 

0000 

Connecting Valves in Parallel. 
What is the effect of connecting two 

valves in parallel? P. T. 'I'. 

The immediate effect is to halve the 
impedance and double the plate current, 
whilst the amplification factor is 
unchanged. It must not be thought 
that in this manlier the impedance and 
emission of either individual valve is 
changed. This is not so, of course. The 
emission of each valve remains the same, 
but naturally the plate currents asso- 
ciated with each valve add themselves 
together in the external circuit, and so 
produce double the plate current of any 
one valve. Similarly, the effective im- 
pedance of the two valves in parallel is 
equivalent to half the impedance of either 
valve. This only holds good when both 
valves are of a similar type. In cases 
where dissimilar valves are used the re- 
sultant total plate current will always 
be greater, and the effective impedance 
always less than that of either individual 
valve, the exact value depending on the 

Fig. 2.- Three valve circuit with capacity controlled reaction couplet to the tuned anode 
circuit. 

three -quarters of the way toward its 
maximum position. If too small a coil 
is used the receiver will not go into 
oscillation when the condenser is set at 
maximum, whilst if too largo a coil is 
used the receiver will not stop oscillat- 
ing even with the condenser at minimum. 
The smallest value of coil should be used 
with which it is possible to produce 
actual oscillation. If the receiver is to 
be placed in the hands of a novice, it is 
an excellent plan to make the reaction 
coil slightly too small to produce actual 
oscillation even with the condenser at 
maximum, since an extremely useful 
degree of reaction will then be obtainable, 
but it will be impossible to make the set 
oscillate. The reaction control obtain- 

individual characteristics of each valve. 
Many readers mistakenly imagine that by 
connecting valves in parallel in this 
manner the same effect is produced as 
when the push -pull system is used. This 
is not so, of course, as in the push -pull 
system the straight line portion of the 
grid volts -anode current curva of each 
valve is added to that of the other valve, 
so doubling the working portion of the 
curve, whilst when valves are paralleled 
the working portion of the curve is no 
greater than that of either of the indivi- 
dual valves. By connecting three similar 
valves in parallel the total plate current 
is trebled, and the impedance is one -third 
of that of any one individual valve, and 
so ad infinitum. 
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