
p, 6d. Net. Weth,eday Octobr 7th, 1925 

ireless 
ekiv. 

A SIMPLE 
SHORT-WAVE RECEIVER 

By C P ALLINS°N 



2 WIRELESS "WEEKLY ADVERTISEMENTS 

The new Burndept Coils 
cover all waves from 20 metres upwards 

are enclosed in special sealed containers 

-fit all makes of tuners and coil holders 

IN the latest pattern Burndept Coils, 
several important changes have been. 
made. Each Coil is enclosed in an 

hermetically sealed moulded container, 
on the outside of which the tuning range 
and number is indicated. The new Coils, 
which fit all standard makes of tuners 
and coil holders, are numbered to corres- 
pond with somewhat similar 
coils of other makes, and are 
all the same size externally: 

-4,I-1 in. long, 3- in. wide, and 
i-i/io in. thick. As the Coils 
are perfectly protected from 
damp and dust, they will 
maintain their original high 
efficiency indefinitely. The 
complete set covers all waves 
from 20 to 22,000 metres. 
Coils 3 to zo are intended 
for ultra short waves-zo to 
150 metres. They are wound 
with heavy gauge bare copper 
wire on Grade A ebonite 
formers ; so-called " low -loss 
air -spaced " coils are not 
essential for successful short 
wave reception. Coils 3, 5, I o, 15 and 
20, 5s. each. 
Coils 25 to 6o are the famous.. Burndept, 
Concert Coils, covering all waves from 
150 to 800 metres. These coils which give 

The pattern I metres). Set of eight Coils, Burndept Coils have been 
considerably reduced in ! I 00 to I,500, £3 17S. 6d. 
price. Full particulars 

I 

No. 957. -Complete set of of these reductions will 
be sent free on request. 

I 
nineteen Coils, covering all 

.-UGTOBER jTH, I925 

1924-25 

HEAL) OFFICE : Aldine House, 
Bedford Street, Strand, London, 

W. C.2. 

Telephone : Gerrard 90-2. 

Telegrams : Burndept, 
Wattrand, London. 

unequalled signal strength and extra- 
ordinary clarity, each consist of a single: - 
layer winding on Admiralty Paxolin for- 
mers. Coils 25, 35, 40, 5o and 6o, 4s. 3d. 
each. Coils 75, 4s. 6d. 
Coils ioo to 1,500 are the celebrated 
Burndept patent multi - layer coils, 
covering all waves from about 700 to 

22,000 metres. Coil ioo, 5s.; 
Coil 150, 6s. ; Coil 200, 7S. ; 

Coil 300, 8s. ; Coil 40o, 9s. ; 

Coil 600, 1 os . ; Coil 1,000, 
15s. ; Coil 1,500, 17s. 6d. 
These Coils may also be pur- 
chased in sets, as follows : 

No. 955.-For Broadcast Re- 
ception (zoo to 800 metres). 
Set of four Concert Coils, 35, 

1 5o, 6o and 75, 16s.. 
I No. 956.-For Long -Wave 

Reception (700 to 22,000 

waves from 20 to 22,000 
metres, .6. 

Full particulars of these new Coils are given.in 
Burndept Publication No. 44, a copy of which will 
be sent to any reader of this journal on application. 
The Burndept Range includes everything for 
radio reception from components to complete 
installations. Build your set with Burndept 
Components and be sure of best results. 
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BRANCHES : Belfast, Birming. 
ham, Brighton, Bristol, Cardiff, 
Exeter, Glasgow, Leeds, Liver- 
pool, Manchester, Newcastle, 
Northampton and Nottingham. 
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Alarutns and Excursions 
CONSIDERABLE apprehen- 

sion has been aroused by 
a statement which appeared 
in a daily paper recently to 

the effect that the British Broadcast- 
ing Company contemplated closing 
down certain of the relay stations to 
avoid interference with certain Con- 
tinental stations. Hundreds of 
thousands of listeners in the neigh- 
bourhood of relay stations rely en- 
tirely upon crystal receivers, and it 
is therefore not surprising that con- 
sternation has been caused in 
thousands of homes by the possi- 
bility of their broadcasting service 
being cut off. . 

Wireless Weekly would be failing 
in its duty to the public if it were 
not closely observant of any pro- 
posed changes of this kind, and we 
can state at once that much of the 
fear expressed by numerous corre- 
spondents and 'inquirers is ground- 
less. Although the British Broad- 
casting Company is considering the 
practicability of closing down cer- 
tain relay stations, such steps will 
not be taken unless an equivalent 
service is immediately offered to the 
crystal user. To make this point 
clearer, let us imagine that, for 
example, the B.B.C. were to con- 
sider the closing down of the Ply- 
mouth Relay Station. At the pre- 
sent time crystal users in the Ply- 
mouth area are entirely dependent 
upon their local station for broad - 
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cast programmes, They are out- 
side the range of Bournemouth or 
Cardiff. The British Broadcasting 
Company has on more than one 
occasion expressed the hope that it 
will be permitted to increase the 
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power of its main stations, and 
therefore to increase their range. If 
it were permitted to increase the 
power of both Cardiff and Bourne- 
mouth to, say, to kilowatts (the 
power we believe they - would like 
to use), Plymouth might conceivably 
corne on the edge of the crystal 

range of both Bournemouth and 
Cardiff stations. In our opinion, 
however, this would not be a satis- 
factory service. It is therefore un- 
likely that the Plymouth station will 
be shut down. When, however, we 
come to consider other relay sta- 
tions, such (to take a 'case at 
random) as Liverpool, a consider- 
able increase in the power of the 
Manchester station might possibly 
give a crystal service in Liverpool 
equivalent to that of the present 
Liverpool station. 

We understand that the British 
Broadcasting Company will in no 
case shut down a station without 
an equivalent service being provided 
to all present crystal users. 

YOUR CRITICISMS ! 

On another page we publish a 
number of questions addressed to 
our readers, which we should 
much like them to answer. Such 
question forms have been a feature 
of Radio Press publications from 
time to. time, and have enabled us 
to improve the journals in a num- 
ber of directions. Only by main- 
taining .'in intimate contact with 
our readers can we give them the 
full service we are desirous cif pro- 
viding, and if they will kindly fill 
in the answers to these questions 
and forward the replies to us, we 
shall be greatly assisted in 'still 
further improving Wireless Weekly. 

&cLÍted 
JOIN SCOTT-TAGGART, 

F. Inst. P., A.M.I.E,E. 
October 7, Vol. 7, No. 3. 
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Wireless in the Army Manoeuvres 

The twin -cylinder motor -cycle type of engine used for 
driving the generator for the transmitter used at a 

ground station. 
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Artillery Observation 
ONE of the most important functions of wireless 

for modern war conditions is its use in spotting 
enemy guns or targets for our own guns. For 

this purpose there are special squadrons called Artillery 
Observation Squadrons. Each particular aeroplane 
is sent up to spot for a particular battery, and each 
Artillery Observation Squadron is given a special por- 
tion of the Front for this purpose. Depending on 
the density of the troops on both sides, there are more 
or less aeroplanes per ,mile of Front. Under certain 
circumstances the wireless receiving stations can be 
exceedingly close together, 'again depending on how 
close the batteries are together. 

Reliable Information Essential 
The information must be reliable, and if we have four 

aeroplanes on a mile of Front, it is obvious that there 
might be a considerable amount of jamming unless 
very special precautions are taken. Again, for a very 
wide Front, if the density of the batteries is very 
great, and if each battery' has its observing aeroplane 
in action at the same time, there will be a tendency to 
considerable jamrhing, because each receiver will be 
able to hear not merely his own aeroplane but signals 
from aeroplanes some miles to his right and left. 

Observation of Hostile Forces 
On the other hand, it is absolutely essential to pro- 

vide very reliable reception, because in case a particu- 
lar aeroplane spots a target i hich should be immedi- 
altely destroyed, such as a huge concentration of 
enemy troops, it is absolutely necessary that not only 
his own battery but every battery within gun range 
should hear him, and should thus be able to concen- 
trate on this excellent target. 

Importance of Selectivity 
The problem thus becomes highly complicated. On 

the one hand there must be provided sufficient selec- 

By Major JAMES ROBINSON, D.Sc., Ph.D., F.Inst.P., 
Director of Research to Radio Press, Ltd. 

In his article in our last week's issue on " Wireless in 
the Army Manoeuvres" Dr. Robinson gave some 
general information relating to the organisation of and 
general methods employed by the wireless personnel 

of the R.A.F. 

tivity of some type so that each patticular line of com- 
munication can be carried on-that is, that each bat- 
tery can listen independently to its own aircraft-but, 
on the other hand, that there shall be so little selec- 
tivity that every battery within gun range of a good 
target should be able to hear any particular aeroplane. 

Wireless in the Great War 
In the last war this problem was solved, and excep- 

tionally good results were obtained, so much so that 
the General Staff looked upon wireless as absolutely 
essential for artillery observation purposes. Spark 
transmission was made use of, with crystal reception on 
the ground. There was not a large range of wave- 
lengths over the whole of the Front in France and 
Belgium; and, as there were many lines of communica- 
tion required, it was necessary to employ the same 
wavelength for a flight of aeroplanes, and sometimes 
for two or more flights. Selectivity was obtained 
by using different notes on the same wavelength. This 
applied to neighbouring stations, so that each par- 
ticular operator on the ground had to recognise the 
note of his own particular aeroplane, and to concen- 
trate on this for ordinary shoots, but he had to he 
sufficiently wide awake to pick up any special call from 
any aeroplane within range. 

Successful Methods 
This was no easy matter, but our wireless operators 

on the ground became so good that an exceedingly 

A small 
available 

shelter tent is the only accommodation 
for the wireless personnel under active 

service conditions. 

small percentage of failures was recorded. The in- 
teresting fact emerged that it is possible for an operator 
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In this concluding article will be found some in- 
teresting details concerning the apparatus used on 

aircraft and at ground stations, together with some 
indications of the problems involved in satisfactory 

communication in War. 
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to concentrate an one particular signal when a number 
of signals can be heard, and to read this signal 
correctly. 

Ground Stations 
On the ground the organisation for reception is 

carried out by the Royal Air Force, and the operators 
are R.A.F. operators, the particular receiving stations 
naturally being attached to batteries of the Royal 
Artillery. In this respect the most important thing is 
that the receiving station on the ground should be 
self contained, and that it should not require replace- 
ments too often. In the last rya; crystal receivers 
were used, and these are ideal because they do not 
require replacements Pt frequent intervals. 

Valve Apparatus 
The use of valve sets is not easy for such stations, 

as they are liable to be broken, and as accumulators 
need recharging and as the high-tension batteries need 
replacing frequently. Thus the use of valve receivers 

Some idea of the dimensions of the main inductance 
coil at the Hillmorton wireless station may be 

gathered from this photograph. 

at artillery observation reception stations is not an 
-easy matter, but the Royal Air Fbree is trying out a 
system whereby the huge advantages of valve receivers 
are obtained, and whereby the disadvantages of the 
valve accessories have been overcome. The present 
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Another view of the engine and generator shown 
opposite, showing also the accumulator charging - 

board. 

manoeuvres will have given a severe test to this form 
of receiver. 

Apparatus in Aeroplanes 
As regards the special transmitters in the aeroplanes, 

the transmission is done by an observer who is not 
necessarily a wireless expert. For this purpose he 
must be trained in Morse to a reasonable speed, and, 
further, it is necessary Ito arrange special cades which 
are simple and reliable. The wireiess duties are per- 
formed by the Squadron Signal Officer, who is respon- 
sible for the functioning of all the apparatus in all fly; 
aeroplanes and- for their correct wavelengths being 
used, which is by no means an easy matter, as the 
wavelengths are so close together. 

Wavelengths 
The wavelengths used are around 400 and Soo metres 

(750 and 600 kc.), and a trailing aerial is used on each 
aeroplane. A valve transmitter is made use of, the 
power being supplied by a wind -driven generator on 
the wing of the aeroplane. A trailing aerial of about 
r 5o ft.. is used. This form of aerial produces direc- 
tional effects, and it is found that transmission is best 
when the aeroplane is flying towards the- receiving 
station ; thus an aeroplane in observing flies away 
from his station to the distance required, which may be - 
six to ten miles, makes his observation, and turns round 
to fly back towards his station, when he sends his 
message and again turns round towards the enemy 
territory for another observation. in this way the 
observer of the aeroplane can direct the fire Of his 
particular battery on to his special target. 

Bombing Aircraft 
A very essential operation is the bombing of enemy 

territory. As is well known, this is carried out by the 
largest type of aeroplanes, which are capable of travel- 
ling some hundreds of miles. Their range is thus 
considerable, and may be up to six or seven hundred 
rrtil_es. During the last war the maximum range for 
efficient bombing.was probably two hundred miles, but 
in the next war this range will he considerably 
increased. 

Essential Lines of Communication 
On such operations it is obvious that aeroplanes 

should act in consort for protective purposes, and also - 
¡I. 
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for obtaining more efficient results on any particular 
target: It is obvious that in such operations wireless 
must play a very important part. In the first place, 
such aircraft must be able to communicate with their 
base station. It is absolutely essential for them to 
he kept up to date with the latest information about 
the enemy, such as where defending enemy aircraft 
may be, etc: 

Enemy Aircraft 
Also it is of gfeat importance that they should 

inform the base of any knowledge they obtain as 
regards the position of enemy aircraft. Thus it is 
essential to carry apparatus to operate over distances 
Of- a few hundred miles. For this purpose bombing 

Six of the ten masts to be used for supporting the 
aerial system at the Beam station at Bodmin, Corn- 
wall, now being constructed by the Marconi Co. for 

communication with Canada and South Africa. 

aircraft are equipped with continuous wave transmis- 
sion'and reception apparatus such as that already 
'described for reconnaissance aeroplanes. 

Internal Communications 
Another function necessary is intercommunication 

inside a squadron. Such squadrons must act in unison, 
and_they should be comparatively close together. This 
is necessary for protection, and also that the squadron 
leader should be able to control the dropping of bombs 
of each of his aircraft. For this purpose very short 

distance wireless is required. It is obvious that the 
form of wireless must be such that pilots of each 
aeroplane will understand immediately any orders from 
their commanding officer, and thus it is preferable to 
use telephony. This should be of such short range 
that it cannot be heard by the enemy, though in actual 
practice it is nett easy to satisfy this condition. 

Bombing Raids 
Bombing aircraft must operate at such long distances 

from the base that they are likely to be attacked, and 
thus deviated from their course. It is quite probable 
in certain cases that they may be so deflected from 
their course that they are not absolutely certain of 
their position. With aircraft it is vital to know one's 
position. Even though.an aeroplane may have so lost 
its position. as not to have succeeded in its bombing 
operation, it is vital for the machine to get back to its 
base. It is thus obvious that Wireless will be greatly 
utilised on aircraft in enabling them to know where 
they are. 

Wireless Navigation 
Certain methods of Wireless. Navigation are fairly 

well known. One method which is being uséd is for the 
aeroplane to transmit, and for the ground station to 
plot bearings, and determine from the bearings of 
various stations the actual position of the aeroplane. 
.When this is' done the ground station informs the 
aeroplane of its actual position. On bombing opera- 
tions, of course, this system has the disadvantage that 
the enemy can also determine by Wireless where the 
attacking aeroplanes are. 

" Wing -Coil " Installations 
It is much better to determine one's position without 

the aeroplane having to transmit. Actually it is usually 
sufficient for the aeroplanes to be able to find their 
own bearings on their Home Station, so that when 
their operation is completed they can head for home, 
the Base Station transmitting for them as required, 
either continuously or for 2 or 3 minutes in every 
quarter of an hour. Equipment of this type is termed 
" Wing Coil " installation, the direction -finding coils 
actually being fitted to the wings of the aeroplane by 
the Robinson method. This system consists of a 
maximum coil in the fore and aft line of the aeroplane 
and of a minimum coil at right angles to this direction, 
a reversing switch being employed to indicate when 
the aeroplane is heading directly towards the trans- 
mitting station. Thus the pilot turns his aeroplane until 
he gets it on to its correct course for home. 

Wireless Operators 
Such aircraft thus employ many forms of Wireless, 

and it is essential to carry a Wireless operator. Some 
of the operations must be done by the pilot himself, 
even though a Wireless operator is carried, such 
operations being the giving of orders to the other 
aeroplanes or receiving them, and also putting the 
machine on its correct course. 

Some of the methods which have been tried out for 
Wireless communication during the manoeuvres have 
been described. Sufficient examples have been given 
to show the complications of communication in the 
Services, and how efficient our Signal personnel must 
be. We can rest assured that out of the various 
systems tried, the best methods will be chosen by the 
senior officers who are in charge of the operations. 
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Calibratin (,)- 
Wavemeter 
By D. J. S. HARTT, B.Sc. 

The accurate calibration of a wavemeter for wave- 
lengths of 20 metres or less presents no great diffi- 
culty if the Lecher wire method of calibration is 

employed, as described in this article. 
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S our knowledge of the peculiarities of the 
short waves has increased, so it has 
become increz.singly easy to construct and fl 
manipulate receivers to operate on these grb 

higher frequencies, and many an experi- 

.2M 

menter has proceeded so far and con- ß structed a set which he has been able to make oscillate e 
and at the same time control. Here, however, he @ 
encounters a difficulty; how is he to know on what e 
wavelength he is operating? e ,e 

On the broadcast and higher wavelengths it is a 
comparatively easy matter to determine the wavelength 
for any given adjustment of a receiver, and there are 
many accurate standards available for checking 
purposes. However the use of the ultra -high fre- 
quencies is modern practice, and experimental work 
has been largely confined to individual efforts, so that 
we do not find the same state of affairs existing here. 

Working on Twenty Metres 
\Ve know that if a reliable design is carefully 

followed, say, fora 20 -metre (14,991 kc.) receiver, and 
coils of a particular type and size with certain definite 

The oscillator used in the experiment. The air - 
spaced coil is seen on the right with the R.F. choke 

on the left. 
turn numbers are employed, we can be reasonably 
certain that the wavelength will be somewhere in the 
vicinity of 20 metres, but if one has not had any 
previous experience of operating on these frequencies 
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a ShortWave Absorption 

A view of the absorption wavemeter showing the 
method of mounting the bare wire coil. 

ar, 

nothing whatever may be tuned in until the degree of 
sharpness of tuning is appreciated. 

I do not wish to convey the impression that there 
is anything very difficult in working on these high 
frequencies, for this is not so, and, provided certain 
reasonable precautions are observed, matters are 
perfectly simple. 

Effects of High Frequencies 
The essential thing lo rememiber is that high -fre- 

quency effects, which are less. apparent on the broad- 
cast band, are very much more marked when we 
increase the frequency and come to wavelengths 
between 15 and 30 metres (19,988 and 9,999. kc.). In 
this connection I would refer readers to my article on 
the restriction of tuning ranges in. Wireless Weekly, 
Vol. 6, No. 20, and an article on the same subject in 
Vol. 7, No. 2. It is very disappointing to construct 
a short-wave receiver designed, say, for 20 metres 
(14,991 kc.), and to find that the lower limit of its 
wavelength range is only about 25 or 3ogmctres (11,993 
or 9,994 kc.), simply because certain essential pre- 
cautions in. reducing various stray capacities have been 
neglected. 
Porcelain f?od Porcelain Rod 
Insu/at.or Insulator. 

i 

Dr.Y String. 2 Dry String. 

Voltage Voltage Voltage 
Antipode. Node. Antinode. 

Fig. 1.-Illustrating the electrical characíeristics of 
a single straight isolated wire oscillating electrically 

at the fundamental frequency. 

Assuming, then, that such a receiver has been 
designed and made so that its tuning range does 
include, say, the 20 -metre wavelength, what we want 
now is some simple anti accurate means of calibrating 
it, or of calibrating a separate piece of apparatus (some 
form of -wavemeter) which. Will enable us to tell with 
a fair degree of accuracy on what wavelength we are 
operating. 
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Assistance of NKF 
Same great assistance to amateurs has been given 

in this direction by the United States Naval Station 
NKF, with whom Wireless Weekly are arranging a 
series of scheduled tests on various high frequencies, 
including the 2o.8 -metre wavelength. However, for 
those who are beginning this type of work, it is a 
somewhat haphazard way of calibrating one's set if 
the set has to be .constructed and then one has to rely 
on pick>:ig up these signals on it for only one calibra- 
tion point. An independent method, then, which can 

This photograph shows clearly how the absorption 
wavemeter is constructed and wired up. 

he employed at home and which demands no special 
or complicated apparatus is what is required. 

Calibration with Lecher Wire 
It is a. happy coincidence that, owing to the short- 

ness of these waves, we are able to make use of the 
properties of stationary waves in stretched wires to 
help us over the difficulty we have been considering. 

I -refer here to the Lecher wire method of calibration. 
This, although striking for its simplicity, does not 
appear to be very widely used, but it is nevertheless 
capable of giving quite accurate results. 

Erecting the Wire 
The- most simple arrangement is shown in Fig. i. 

Here we have a tightly stretched single wire, well 
insulated with dry string, broken by two suitable 
porcelain insulators. When this is oscillating electric- 
ally at its' fundamental frequency we have a voltage 
aetinode at each end of the wire and a 'voltage node 
in the centre; the fundamental wavelength is then 
double that of the wire, or x (the length of the wire 

metres)= 
2 

It is essential that the wire be well away from neigh- 
-bouring objects, and for the purpose of these experi- 
ments it is, best to arrange the wire out in the open 

_air well above the ground, say, 5 or 6 feet. 

The Absorption Wavemeter 
I do not recommend you to calibrate the actual 

receiver. This may be ,convenient in some cases, but 
the receiver is somewhat susceptible to various changes 
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which may render any such calibration inaccurate, and 
at the same time prevent any further experimental 
work being done on that particular receiver. It is 
much better to make use of a supplementary piece of 
apparatus, consisting simply of a suitable coil with a 
-condenser connected across it, as shown in Fig. 3, 
which may be termed an absorption wavemeter. This 
may be made reasonably constant, calibrated and kept 
separately as a standard. 

The method by means of which this calibration is 
carried out is as follows :-An oscillator, tuning over 
the calibration band, is required. This acts as a link 
between the Lecher wire and the absorption circuit, 
so that the final calibration of the latter is independent 
of any factors which may alter the constants of the 
oscillator. 

The Oscillator 
A suitable circuit for use as an oscillator is shown 

in Fig. 2. It uses the familiar circuit arrangement 
sometimes attributed to Reinartz, and a unit made 
up employing this circuit is shown in one of the accom- 
panying photographs. 

The coil is 4 in. in diameter, has eight turns of 
No. 14 S.W.G. bare copper wire spaced at .8 in., and 
is supported on three ebonite strips, one end of each of 
which carries a small bracket to enable the coil to be 
secured to the baseboard. Several firms will make up 
coils of this description at a reasonable price to your 
specification. (The 8 -turn coil shown was made by The 
Scientific Appliances, Ltd.) 

Components 
The other components used in the oscillator are one 

.0003 uF variable square -law condenser (Igranic), one 

.0003 µF do. (Collinson), one Burwood anti -capacity 
valve holder, one Lissen H.F. choke, six terminals, 
two Burndept clips, one 8 in. by 6 in. by 4 in. panel, 
.and a baseboard, 8 in. by io in. by é in. The method 
of construction will be clear from the photographs. 

Construction of Wavemeter 
The absorption wavemeter consists of a .0003 µF 

variable square -law condenser (Igranic) and a three - 
turn, 3} in. diam. coil, with the turns of No. 14 bare 

8 TURNS BARE 
WIRE SOLENOID 

4 DL4M. 
AIR -SPACED 

Fig. 2.-The inclusion of a grid condenser and leak, 
shown dotted in this diagram of the oscillator circuit, 

may in some cases be an advantage. 

.v 

copper wire and air -spaced at in. This coil should 
be made as rigid as possible; this is best done by 
drilling the holes in the ebonite strips for a tight fit 
on the wire, but this procedure makes matters some- 
what difficult when the strips are threaded on to the 
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wire, unless one is possessed of a fair measure of 
patience. The completed coil is secured to the base- 
board by two small brass woodscrews through one of 
the strips, and thick rigid connections are made from 
its ends to the soldering tags on the -condenser. 

Valves to Use 
So much, then, for the constructional part; the 

method of calibration will now be discussed. First be 
sure that the oscillator does oscillate; preferably take 
it out into the open air, for I find that no 20 -metre 
oscillator will oscillate in- my receiving room, which 
contains much other wireless apparatus. A 6 -volt 
power valve such as the B4, D.E.8, D.F.A. or similar 
type, is to be recommended; a filament resistance can 
then be dispensed with and the full 6 volts of the 
accumulator put on. 

Indicator for Oscillation 
Adjust the H.T. voltage until the set oscillates 

evenly over the whole range of the grid condenser; 
(for the following experiments I used 4 turns in the 
grid circuit and 4 turns for reaction ; one Burndept 
clip 'was connected by a short length of flex to the end 
of the tuning condenser remote from the grid and the 
other to the end of the reaction condenser remote from 
the plate) ; a milliammeter in the anode circuit gives 
the surest indication of oscillation, by a sudden change 
of anode current when oscillation sets in. 

Now measure off a 10 -metre length of, say, No. 20 
bare copper wire, stretch it taut, and suspend it as 
indicated in, Fig. 1, about 5 or 6 feet above the ground. 
Only the smallest possible loops should be made at the 
ends of the wire where the string is attached. 

Calibration 
The oscillator is then set into the oscillating condition 

and brought near to the centre of the wire, so that 
the turns of the oscillator coil and the wire are in one 
plane. This, I think, is most conveniently done by 

3 TURNS. 3k? DIAM. 
SINGLE LAYER AIR - 
SPACED AT 3e - 

p 
.o 0003af 

Fig. 3.-The circuit of the absorption wavemeter 
described. 

having the oscillator, batteries, and milliammeter (if 
one is used) on a board, and lifting the whole into 
the desired position on some temporary support. Then 
rotate the grid condenser of the oscillator slowly, and 
note the position when oscillation stops. This will be 
shown by a sudden change in i.he anode current 

CENTiOE 

Ì 

ISOLATED 

STRAIGHT 
WIRE 

OSCILLATOR 

Fig. 4.- When the oscillator is brought near the 
centre of the isolated wire, it will stop oscillating 

at the fundamental frequency of the wire. 

indicated on the milliammeter. If a sudden rise in 
anode current took place when oscillation started, the 
cessation of oscillation will be marked by a sudden 
decrease. Do not be misled here, for a slow change 
in anode current may take place as the grid condenser 
is rotated, on account of the varying intensity of the 

oscillations at different settings. On the higher range 
of the tuning condenser, for instance, the oscillations 
will generally be more feeble. 

Telephones to Check Calibration 
If a milliammeter is not available, a pair of tele- 

phones may be used in its place, and the point where 
oscillation ceases will be indicated by two clicks in 
the 'phones (if the condenser can be turned slowly 
enough), one when oscillation ceases and the other 
when it starts again after the point has been passed. 

Usually, however, these clicks are only heard as one 
click as the point is passed, even when the condenser 
dial is carefully rotated. I need not emphasise the 
necessity for some form of extension handle in all this 
work, or some type of vernier dial on the condensers. 
Anyone who has experimented even on 5o or Go metres 
(5,96 or 4,997 kc.) will .have realised this. 

Transferring to Wavemeter 
When the particular point at which oscillation ceases 

Las been found, the oscillator is tuned to 20 metres. 

The oscillator with valve inserted. All necessary 
connections are made to the terminals seen in the 

foreground. 
(14,991 kc.) (i.e., when a To -metre wire is used as 
indicated). The oscillator is left at- this adjustment 
and is then removed from the vicinity -of the wire and 
the absorption wavemeter brought near to its coil. The 
condenser on the wavemeter is slowly rotated until 
the oscillator ceases to oscillate. This point is deter- 
mined as before, either with a sensitive milliammeter 
or a pair of 'phones in the anode circuit 'of the oscil- 
lator. This then gives us one calibration point for the 
absorption wavemeter. Some form of indicator will 
be required for the latter, and the dial should be 
tightly secured to the spindle before any calibration is 
attempted. 

Calibration Curve 
In a similar manner we can determine other points'; 

a 7.5 -metre wire will give us a 15 -metre -(19,988 kc.) 
point, a 12.5 -metre wire a 25 -metre (11,993 kc.) point, 
and so on. A complete calibration curve can therefore 
be plotted. The lowest point I actually plotted for the 
apparatus shown in the accompanying photographs 
was 15 metres (19,988 kc.) ; this occurred on 45 deg. 
of the wavemeter condenser (about 15 deg. on the 
oscillator); similarly the 20 -metre (14,991 kc.) point 
was 56 deg. on the wavemeter and about 32 deg. on 
the oscillator'. 
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Provided then that we use a good condenser -and a 
rigid coil, we have a piece of calibrated apparatus 
which is not susceptible to any changes which will 
materially affect its calibration. 

The Oscillator as a -Receiver 
By simply including a grid -leak and condenser of 

conventional values .(shown dotted in Fig. 2) the oscil- 
lator can -be used very successfully as an ultra -short- 
wave receiver. It may be desirable to experiment with 
different values of grid -leak to secure convenient control 
of oscillation, but the usual 2 megohms is satis- 
factory in most cases. An ordinary outdoor aerial 
may be used or a short vertical wire, loosely coupled ' 

to the oscillator inductance by means of a 2- or 3 -turn, 
coil connected between the aerial and the earth. This 
should be- coupled just tightly enough to allow of free 
oscillation (if the coil is brought too near it may stop 

The two variable condensers are the only components 
mounted upon the panel of the oscillator. 

oscillation ; a series condenser or loading coil in the 
earth lead is sometimes useful to detune the natural 
wavelength of the aerial system away from the wave- 
length on which it is desired to operate): 

Receiving NKF 
When this has been done it is interesting to listen 

to one of the special tests. from NKF on 20.8 metres 
(1.4,44 kc.), and when this has been tuned in, to leave 
the receiver in the oscillating condition, and bring the 
absorption circuit near and determine the correspond- 
ing point of tune on its condenser. The 20.8 metre 
(14,414 kc.) wave from NKF is guaranteed to be 
correct to at least o.1 per cent., so this will provide 
an independent check on the Lecher wire calibration. 

If the latter has been carried out in a confined space, 
it is quite conceivable that some error in the calibration 
may result, but if the more ideal open-air conditions 
are possible there is no reason why the calibration 
should not check up exactly with that from NKF. 

Conclusions 
It is thus seen that the method is very simple to 

work and demands only an extra coil and condenser 
and a few odds and ends over the ordinary ultra -short 
wave equipment, so there is really no reason why any- 
one who has made such a set should complain that he 
does not know " where he is." The noises from motor 
ignition systems are a convenient guide for wave- 
lengths " somewhere near " 20 metres (14,991 kc.), 
but in this class of work some more precise calibration 
such as the above is needed. 

A SCREWDRIVER TIP 

SCREWDRIVER, when purchased, will usually 
be found to be ground down so as to have a 
fairly sharp edge to the blade._ This type of 

" chisel " edge may give considerable tróubl!e when 
the screwdriver is used for the insertion or withdrawal 
of small screws, especially if these latter are at all 
stiff to. turn. The blade will tend to jump out of the 
slot in the screw -head, so that the slot will gradúally 
he cut away and the screw may become difficult to 
turn at all. 

A Remedy 
A suggested method of preventing the occurrence 

of this trouble is to alter the shape of the blade; this 
can usually be clone with a file. The sharp edge of 
the blade is first filed down till it is quite, blunt, about 
1/32 in. of metal being removed.. The edge should 
now be filed off quite square, particular care being 
taken to see that the corners are not burred over. 
The width of the edge of the blade should be such 
that it will just fit into the slot of a small screw. 

It will often be found that, when a screw is to be 
inserted at an av; kward point in a wireless receiver, it 
can be wedged on the blade of a screwdriver treated in 
this way, and in this way easily placed in the required 
position. A. V. D. H. 

Sir Hamilton Harty, who conducted the Wireless 
Symphony Orchestra when they broadcast recently 

from the London Station. 

DID MARCONI INVENT WIRELESS ? " 
SEE No. 4 OF 

"WIRELESS" 
OUT YESTERDAY. PRICE 2d. 
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Inventions and 
Developments 

UNDER THIS HEADING 
M'? J.H.REYNERB.Sc.lnsLA.C.G.I., D.I.C., OF THE 
RADIO PRESS LABORATORIES. WILL REVIEW 

FROM TIME TO TIME THE LATEST 
DEVELOPMENTS IN THE RADIO WORLD., 

A Valve without a Glass Bulb 
RSCENT developments. which 

have been made in the 
matter of the. construction of 

receiving valves have all been in the 
direction of improving existing 
patterns of thermionic valves. That 
is to say, the valve is still made 
with comparatively small electrodes 

The valve inserted in an American 
type of valve holder. 

and is enclosed in a glass bulb, from 
which as much gas as possible is 
exhausted. 

Filament Construction 
The biggest disadvantage of this 

system of construction lies in the 
fact that the filament, which is the 
mast fragile portion of 'the whole 
unit, is not replaceable except at a 
cost very nearly as high as that of a 
new valve awing to the necessity for 
re -exhausting the bulb after the 
repair is effected. .It is not sur- 
prising, therefore, that attempts 
have been made from time to time 
to depart from the existing type of 
construction, particularly in the case 
of transmitting valves, which cost 
several pounds each. If a satisfac- 
tory valve could be produced in 
which the filament were readily re- 
placeable, then obviously the finan- 
cial saving in a transmitting station 
would be considerable. 

Little attention, however, appears 
to have been given to the question of 

receiving valves, and it would seem 
that we must continue to use the 
existing type of valve with its 
various defects. Certainly, the in- 
troduction of dull emitting filaments 
has rendered the life of a valve very 
considerably longer than of old, and 
this may have tended to discourage 
experimenters from producing any 
radically different pattern of valve. 

A Vacuumless Valve 
Mr. E. V. Myers in America, how- 

ever, has tackled the problem with a 
fair amount of success, and he has 
actually produced a valve in which 
all the electrodes are exposed to air, 
and are simply enclosed in an insu- 
lating chamber to protect them from 
mechanical damage and draughts. 

Two views of the valve are shown 
in the larger photograph, from 

Showing the 

äï 

stance which, of . course, is they 
patent of the inventor. In the par- 
ticular valve shown in the photo- 
graph, this filament measures .o,35 
of an inch in diameter (about the 
thickness of the lead in a pencil), 
and is about five -eighths of an inch 
long. It has a fairly high resist- 
ance, and is operated from I io volts 
lighting mains, at which voltage it 
takes a current of about' half an 
ampere. It is understood to run at 
a temperature of about 800 degrees. 
Centigrade. 

Characteristics 
Actual, details of the character- 

istics are not at present- available, 
although one would certainly expect 
the valve to be somewhat soft. This, 
however, depends upon the nature 
of the emission from this new 

internal construction of the valve. The electrodes are 
arranged in the conventional manner. 

which it will be seen, that it is essen- 
tially the same in construction as 
the ordinary type of thermionic 
valve, except for the fact that the 
glass bulb is missing. The prin- 
cipal paint of difference lies in .the 
filament, made of a particular sub - 

filament, and wthout further details 
it is impossible to make any reliable 
comment. Same figures are given 
from which it appears that the 
parameters of the valve are some- 
what similar to those of the existing 

(Continued on page 85) 
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Noises 
VERYONE has naturally 

his own views about the 
best kind of items in the 
broadcast programmes. 
Some adore sloppy 
songs, some those of 

the hale and hearty type; some 
bless entertainers, some cuss them; 
some delight, in instrumental solos, 
same in orchestral pieces, some in 
news bulletins and some in topical 
talks. But my vote goes for none 
of these things. If there is one item 
in any programme that appeals to 
me more than all others it is one 
of those noise turns. We have had 
quite a number of them, as you will 
remember, but there can never be 
enough for me. We have had the 

. . Being bumped down the 
back stairs . . 

sounds of a liner leaving port (I 
would have liked to hear the sounds 
on the same liner a few hours later, 
when she was crossing the Bay of 
Biscay); we have had the noises of 
the Zoo and of feeding -time at 
Wembley; we have -heard the splash 
of the waves upon the beach, the 
chanting of pierróts upon the pier, 
the jug -jugging of the nightingale; 
we have heard,'too, the noises of a 
coal strike-or was it a coalpit? I 
really forget which; and we have 
had the sounds that occur upon the 
foot -plate -of an express engine. 

In a Newspaper Office 

Only the other day we" heard 
something of the clatter that goes 
on in a newspaper office-I say 
" something" advisedly, for, if you 

will believe me who know, there was 
quite a lot that we did not hear. 
To our ears, for example, there 
came nothing of the moaning of the 
reporter whose beautiful two -column 
article has been cut down to three 
lines by a ruthless sub -editor. We 
did not hear the would-be poets 
being bumped down the backstairs, 
the editor's telephone conversation 
with a star contributor once more 
late in sending in his copy, or the 
office boy explaining that something 
came to pieces in his hand. 

Suggestions 

There are simply heaps of other 
noises that I am longing to hear. 
I want the B.B.C. to arrange a 
butter slide on the pavement of 
Savoy Hill and to place a micro- 
phone close by. I want to hear the 
battle cry of the slipper -limpet (this 
is the noisy noise that annoys) as 
it attacks the oyster in his little 
bed. I want to hear -an expert trac- 
ing a fault in his wireless receiving 
set. I want to hear the gluggy 
noises of a toffee foundry in full 
blast. These are just a few of the 
things for which my soul is thirsting. 

Set Building 

And there is one set of sounds 
which above all others I would beg 
the B.B.C. to broadcast without 
delay to a waiting world. These 
are the sounds of an amateur con- 
structor building his receiving set. 
Think for a few blissful moments 
what it would mean. Somebody, 
of course, would have to write a 
little sketch round the idea so that 
quite a cast of actors could be 
worked in as well as the wireless 
orchestra. 

"Noises Off " 
The most important actor, 

though, would not be the con- 
structor himself, but the fellow 
responsible for the " noises off." 
You see these' would have to be 

magnified a little in order to come 
through properly and sound like the 
real thing. For example, you would 
simply never hear the sounds of the 
harried constructor running his 
hands through his hair as he strove 
to draw a full-sized wiring diagram, 
unless they were emphasised a 
little. The best wav, I think, to 
reproduce them would .be to draw 
a stiff brush across a sheet of glass- 
paper. We should hear the pencil 
travelling over the drawing paper 
(the studio gramophone turned on 
with the needle on the blank middle 
part of a record). Then would come 
the sound of his rubbing out what 
he had drawn (a large lump of 
dough being briskly worked with 
a rolling pin). We should also hear 

Sausages frying over 
hot flame . 

him say " tut." The scream of pain 
as he endeavoured .to extract a re- 
calcitrant drawing pin might be 
produced in the natural way. Then 
would come the marking out of the 
panel with the scriber (one file 
drawn over another). The natural 
¡voice- could be relied upon once 
more for the proper exclamations 
when the constructor pricked his 
finger with the scriber or allowed 
the set square to slip. The sounds 
of centre punching would be helped 
out with the big drum, the actor 
himself making at intervals a noise 
like a hammered thumb. It is a 
little difficult to suggest a good way 
of bringing out in emphasised form 
the sounds of the' breast drill, 
though a mowing machine run over 
the carpet might answer fairly well. 
Whilst the working of ebonite was 
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in progress listeners would be re- 
quested to throw a piece of old 
motor tyre into the fire in order to 
get atmosphere. 

Soldering 

But the pièce de resistance of the 
whole show would, I think, be 
soldering. The constructor applies 
a -dab of flñx (an outsize in plaice 
is dropped on to a slab of slate). 
The flames of the gas ring are 
heard roaring (business with a knife 
machine) ; the constructor tests the 
heat of the iron by holding it to 
his cheek as he has seen pro- 
fessionals do (sausages fried over 
a hot flame; shrieks by the actor 
assisted by the elarionet and 
bassoon). He brings the point of 
the iron to the well -fluxed terminal 
(more sausages). Several lots of 
sausages will be required here, 
since the business of making the 
first joint always requires many 
minutes. Listeners will be requested 
to place more bits of motor tyre on 
the fire and to add to them some 
lard or gearbox grease. 

Unstuck 

The joint having been made, the 
triumphant cry of the constructor 
will be heard, changing rapidly into 
dismal woe as the wire comes away 
in his hands (sack of sheet -metal 
scrap thrown downstairs) when he 
pulls it. At about this point the 
expert friend enters and the con- 
structor begs him to help. The 
expert friend does so at first in a 
verbal way only, and the constructor 
is heard tearing his hair (ripping 
of a sheet of American cloth), 
groaning (euphonium and bombar- 
don), and saying " tut " (the actor 
himself) as he follows out the 
instructions. Presently the expert 
friend says, "Here, let me show you 
how to do it !" and now we hear 
the. ill -suppressed cackles of the 
constructor and the still worse 
suppressed " tuts " of the expert 

Burnt -out valves 
hurtling through the air . . 

friend as he proceeds to give his 
practical demonstration. After pro- 
longed frying, the expert friend 
says, " There now, I have shown 
you how to do it, and I am afraid 
that I must rush off to keep an 
urgent appointment." 

Success 

We next have a brief musical 
interlude by the orchestra, at the 
end of which the constructor sings- 

" To work! to work! I must not 
linger 

Until the job is done. 
I've still got one good unburnt 

finger; 
And who wants more than 

one? " 
A few more sausages are fried, and 
then he announces that soldering is 
done and he is about to test out the 
fruits of his toil. We hear him 
attach the aerial, earth and 'battery 
leads (heavy ropes dragged across 
the floor of the studio, and business 
with ratchet brace). 

Connecting Up 

We also hear several piquant 
remarks about high _ tension 
batteries, first of all when he 
endeavours to tighten down both 
H.T. leads at once with one hand 
on each terminal, and secondly, 
when he discovers by the well- 
known blue flash process that he 
has attached them inadvertently to 
the L.T. terminals. Next comes 
the sound of the burnt -out valves 
hurtling through the air and land- 
ing in the coal -scuttle (business 
with a sack of broken glass). At 
length he gets his connections as 
they should.be and inserts four new 
valves into the holders. He 
switches on and moves the knobs 
of his condensers now this way, 
now that (a mincing machine filled 
with sand). This is all we hear. 
Otherwise there is a profound 
silence. At this moment his small 
son enters and suggests attaching 
the laud -speaker leads to the output 
terminals of the set. The lad is 
told not to be so silly and bustled 
Out cf the room. When he has 
gone the constructor adopts his 
advice. 

Tuning In 

Tuning now continues (squeaks, 
etc., provided by the violin, trom- 
bone and a battery of motor horns). 
The constructor says " tut " at 

frequent intervals. Meanwhile the 
wind is heard rising outside, and 
presently a loud crash tells us that 
the aerial has fallen through the 
greenhouse. \Ve hear the con- 
structor striding out into the night, 
disentangling the coils of wire, 
climbing a tree and refixing the free 
end. We also hear. him descending 
the tree rather more quickly than 
he intended. He now comes within 

once more and gets down to it 
again. Presently an indistinct voice 
is heard coming from the loud- 
speaker. Prodigies of tuning are 
performed, half the instruments in 
the orchestra lending their aid to 
reproduce the screams, howls, 
roars, groans, chirps, yells and cat- 
calls; and then clear and distinct 
we hear the announcer's voice 
whilst the constructor heaves a sigh 
of relief (balloon motor tyre punc- 
tured by skewer). This is 2L0," 
says the voice, " We are now 

Striding out into the night . 

closing down for the night. Good- 
night everybády. Good -night." 

I Leave it to Them 

Well, anyhow, I have done my. 
bit. I have made to the B.B.C. a 
present of this beautiful idea, and 
have even gone so far as to show 
them just how to carry it out 
successfully. If they adopt it, joy 
will be brought into the homes, 
stately and otherwise, of England 
on that night. I omit Scotland, . 

since in Northern homes signs of 
joy will probably not be apparent 
until about lunch time the next day. 
If the B.B.C. does not adopt- it,. 
then, at all events; you cannot 
blame me. 

WIRELESS WAYFARER. 

SHORT-WAVE 
TRANSMISSION. 

Anyone picking up the following 
message on 25 metres (11,993 kc.) 
is asked to send a report on the 
signals heard :--.CQ de G5DH.- 
QRA, G.P.O. Radio Research 
Station, Dollis Hill, London. 

This station transmits from about 
4.3o to 5 a.m., G.M.T., and also 
'nay be heard calling CA at 9 p.m., 
G.M.T., daily. 

- Reports are also asked for on 
transmissions by G20C, which sta- 
tion may be heard working an 23 
metres (r2,3o4 kc.). These reports 
may be sent to Capt. D. Sinclair at 
the Air Ministry. 
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Some Practical Insulation Tests 
By A. JOHNSON -RANDALL, Staff Editor. 

The importance of good insulation as a factor in the 

efficient operation of wireless apparatus hardly needs 

emphasising, and in this article some simple methods 
of testing insulation are described. 
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GOOD insulation is one of the most important 
factors in serious experimental work. Unless 
the insulation of all of the components in a 

wireless' receiver or transmitter is of a high order, it 
is an absolute impossibility to collect accurate data 
upon which to base calculations if they are to have any 
real value in future work. In the case of the broadcast 
listener, the efficient working of his set depends upon 
the insulating properties of certain important com- 
pánents,,and hence it should be his object, provided he 
desires to obtain the best results, to make sure that 
-these parts are up to standard in this respect. 

Possible Methods of Testing 
Let us consider the methods of insulation testing 

available to the experimenter. Now the usual commer- 
zial practice is to use some forn1 of high voltage testing 
machine, such as the well-known " Megger," and to 
make rapid tests between the important points in a 
circuit. 

The " Megger." 
These machines are simply small D.C. generators, 

capable of an output of roo-5oo volts, and in some 
cases i,000 volts, according to the particular type 
chosen. . Two flexible leads from the Megger are 
attached to -the test -piece; and the handle of the instru- 
ment is turned at a constant speed of usually about 
goo revolutions per minute. In many cases the 
machine has a " slipping clutch " arrangement, by 

Lends to Test Piece 
. _ 

E A 13 

Micro -Ammeter 

Fig. 1.-Leads from A and B are taken to the com- 
ponent whose leak resistance is to be tested, and a 
simple calculation from the readings on the meters 

will then give the value of this resistance. 

means of which, when the speed of rotation of the 
handle is in excess of a .certain figure, the clutch slips, 
so that the terminal voltage of the generator is main- 
tained at a constant figure. 

Indication of Resistance Value 
This. is. very important in those -cases where the cir- 

cuit or component to be tested possesses large electro- 
static capacity ; for instance, in testing a large con- 
denser it is essential that the terminal voltage of the 
generator should be absolutely constañt. 

The resistance of 'the article under test is indicated 
by a pointer and scale on the Megger, and should its 

some The instrument used by the author in making 
of the insulation tests described is of the" Meg " type 

shown here. 
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resistance be too high to measure at that voltage the' 
pointer will move across the scale to " Infinity," and 
the test piece may be assumed to be O.K. 

Another Form of "Megger." 
Within the last few years there have been placed 

upon the market small portable insulation testers at 
a price within the reach of many amateurs, whilst at 
the same time there are also a number of these still 
to be obtained from those firms whoa sell Government 
disposal goods. For example, the well-known makers 
of the " Megger " now supply a number of smaller and 
cheaper testers under the trade -mark " Meg." They 
may be obtained both with and without clutches, the 
latter being somewhat lower in price. My own insula- 
tion tester is one of these latter. The serious experi- 
menter would do well to consider the very many 
possible uses of the various testers of this type upon 
the market before dismissing them from his mind as 
being beyond his means. 

Alternative Method of Testing 
The second method of insulation testing is to place 

a micro -ammeter in series with the component to be 
tested and a battery such as an H.T. unit (Fig. i). 

The leak resistance of the test piece at any given 
voltage can be measured by reading the current flow- 
ing in micro -amps., and calculating the resistance 
by Ohms Law. 

A Practical Example 
For example, let us suppose that the particular test 

piece is a valve -holder, and that the flexible leads from 
A and B in Fig. i are joined to the grid leg and one 
of the filament legs. 

8o 
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Let the voltage between E and F be 

current indicated by the micro -ammeter 
amps. By Ohm's Law we have 

E 
R = -- where 

I 

R = resistance in ohms. 
E = voltage across EF. 
I = current in amps. 

loo and the 
be 2 micro - 

A typical micro -ammeter of well-known make, which 
may be used in conjunction with suitable apparatus 
for the accurate measurement of resistance values. 

Then 

R= 1O° ohms-loo x108_ 
50M.12 

2XI0-6 2 

Therefore if the applied voltage is too, a deflection 
of r micro -ampere will be equal to too megohms. If 
no deflection takes place the resistance of the test 
piece may be taken as infinity. This method of test- 
ing can be applied to condensers large or small, and is 
also useful for measuring the resistances of grid -leaks. 

Precautions 
It is a good plan to insert a limiting resistance in the 

micro -ammeter circuit, to avoid injury to the instru- 
ment in cases where the resistance of the test piece 
might be low. With a small micro -ammeter reading 
up to 5o micro -amps., a 2-meg-ohm grid -leak in series 
would prevent injury to the instrument with roo volts 
applied. This could be subtracted from the calculated 
resistance of the test piece, or neglected altogether 
in many cases, according to the magnitude of the leak. 

A Further Test Method 
Another method would be to use the test piece as 

a grid -leak in an oscillating valve circuit, but I do not 
propose to deal with this in detail in this short article, 
since the method requires careful investigation, and 
may form the subject of a separate article at some 
future date. 

In all insulation measurement the experimenter 
should view the matter in the proper perspective, and 
separate those portions of the circuit where the insula- 
tion should be of a high order from those in which a 
moderate degree of insulation is all that is necessary. 

Testing Components 
Low -frequency transformers, for instance, should 

give " Infinity " when tested : - 
(r) between windings. 
(2) from primary to core. 
(3) from secondary to core. 

Infinity should also be obtained between the grid 
and filament legs of valve sockets, between the wind- 
ings of H.F. transformers, the terminals of condensers 
and coil sockets, and also between any two points on 
ad insulating panel, etc. On the other hand, it would 
be futile to aim at infinity in certain components which, 
when connected in circuit, are shunted by a compara- 
tively low resistance. 

A Point to Note 
An adapter in my possession at the moment is made 

of an insulating material, which on test shows a resist- 
ance of about 50,2oo ohms between the connecting 
lugs. In practice this adapter carries a resistance 
which is used to control filament current when a 6 -volt 
accumulator is used with certain valves in place of 
another of 4 volts. This resistance, which has a value 
of a few ohms, is therefore connected across the two 
connecting lugs referred to, and a moment's thought 
will reveal the fact that a leak of so,000 ohms in 
parallel with, say, ro ohms is quite immaterial in 
practice. 

Importance of Good Insulation 
Going to the other extreme, however, I have also a 

2 µF condenser, which on test shows an 8o,000 -ohm 
leak. The effect of employing this as an H.T. shunt- 
ing condenser would be to draw from the H.T. battery. 
a steady flow of current approximating to the load 
imposed on it by one valve, which would be a very 
undesirable state of affairs. 

z 

A view in the transmitting room at the Sheffield 
Broadcasting Station. 

WE ASK FOR YOUR CRITICISM. 

In Your Own Interest turn to 
Page 103 in this issue. 
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Hi (1)" h -Tension 1 

IN attery Voltmeters 
The use of an unsuitable type of meter for checking the voltage of a high-tension battery may cause 

/(Y(j serious damage to the cells, and the desirable features of the correct form of instrument to employ 
for this purpose are indicated in these notes. 

á.o.00 o.ooooooo 
HE other day 1 was 
shown by a friend a 
voltmeter which he 
had purchased for the 
purpose of testing 
high-tension batteries. 

Be'ng of an economical turn of 
mind he had bought a very cheap 
one reading up to -120 volts, and 
was not very satisfied with the re- 
sults obtained with it. The instru- 
ment, which was of_foreign make, 
was of the moving iron pattern. 
He suggested trying it across my 
own, high-tension batteri to demon- 
strate that its readings werre in- 
accurate. This offer I firmly de- 
clined, but went round with him to 
his house, taking with me a milli - 
ammeter, 

Heavy' Current Taken 

When the voltmeter was placed 
across the extreme terminals of a 
too -volt high-tension battery, the 
needle, after wild movements, 
finally ,settled down for a moment 
at about 6o volts. I,t then began to 
drop quite -steadily down the scale. 
I wired my milliammeter in series 
with it to ascertain what amount of 
current it was passing, and was not. 
surprised to .find that this was i the 
neighbourhood of a quarter of an 
ampere. 

Damage to Battery 

It cannot be too strongly insisted 
upon that voltmeters of this kind 
are absolutely useless for obtaining 

Adjusting the aerial- lead-in and insulator at the Government wireless 
station at Hillmorton, near Rugby, claimed to be the world's largest 

wireless station. 

readings of the plate battery volt- 
age. What happens when they are 
used is that the battery is prac- 
tically short-circuited. An enor- 
mous load is put upon it which 
causes its cells to become polarised 
rapidly, so that the voltage at once 
drops considerably. The battery 
itself suffers greatly during the pro- 
cess, and the application of such a 
voltmeter to it for even the few 
seconds necessary to allow its 
pointer to come to rest may take 
more out of it than weeks of actual 
working in connection with the 
receiving set. 

Instruments to Use 
The Only voltmeter suitable for 

use with high-tension batteries is a 
moving coil instrument of high re- 
sistance-the resistance should cer- 
tainly not be less than too ohms 
per volt. These instruments are 
more expensive than those of the 
moving iron type, but the extra ex- 
penditure is well worth while since, 
besides giving accurate readings, 
they inflict no injury upon one's 
high-tension battery. 

A Suitable Meter 
A type which I have found very 

satisfactory for use with the wire- 
less set is the double range pattern 
which gives readings from o to .6 
and from o to 120 volts. My own 
instrument - has a resistance of 
goo ohms on the lover scale and 
18,000 ohms on the higher. It 
thus passes a maximum of , about 
7 milliamperes, of current, whether 
the accumulator or the high-tension 
battery is being tested. This load 
can certainly do no harm to the fila- 
ment battery and it is not excessive 
even for a plate battery composed of 
small cells, since, owing to the 
deadbeat action of the pointer, 
readings can be taken almost 
instantaneously. 

R. W. H. 

HAVE YOU GOT YOUR COPY OF 

' MODERN WIRELESS ' ? 

OCTOBER ISSUE NOW ON SALE 
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LISSENIUM. 

----aniffonA silent background 
The purity and beauty of tone of Resistance Capacity Ampli- 
fication is entirely spoilt if accompanied by any of the 
atmospheric -like noises so often experienced with unsuitable 
resistances. 
THE LISSEN RESISTANCE is WIRE WOUND, thus providing a continuous 
path which will carry heavy currents without risk of partial disintegration and 
consequent noise. 

THE LISSEN WIRE WOUND ANODE RESISTANCE 
inductively in sections-the self -capacity is also remarkably low. 
sealed and cannot be affected by atmospheric changes. 
The total resistance of the LISSEN WIRE WOUND ANODE RESISTANCE 
is 8o,000 ohms-much higher than many other resistances on the market. It is 
the value which has been found most suitable for all valves and is the one 
usually recommended. 

THE LISSEN WIRE WOUND ANODE RESISTANCE WILL GIVE YOU 
THE REMARKABLE PURITY OF AMPLIFICATION ONLY OBTAINABLE 
WITH THE BEST TYPE OF RESISTANCE CAPACITY AMPLIFIER 
WITH A PERFECTLY SILENT BACKGROUND. 

THE LISSEN WIRE WOUND ANODE RESISTANCE - 1.0/- 

LISSEN LIMITED 

Send for Text Book 

of Lissen Parts - 
freef to Readers of 
this magazine. 

is wound non - 
It is hermetically 

LISSENIUM WORKS, 
30-32, FRIARS LANE, RICHMOND, SURREY. 
Phone : RICHMOND 2285 (4 lines), Telegrams : "Lissenium, Phone, London," 

The LISSEN WIRE WOUND ANODE RESISTANCE -10/. 

LISSEN PARTS- 
WELL THOUGHT 
OUT, THEN WELL 
MADE. 

DON'T MIX YOUR PARTS - THERE IS A LISSEN PART FOR EVERY VITAL PLACE IN A RECEIVER. 
AN ADVERTISEMENT IN " WIRELESS WEEKLY " IS A GUARANTEE OF SATISFACTION TO BUYERS. 
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An Open Letter 
to every 

WIRELESS 
USER 

An important 
WIRELESS 

DEVELOPMENT 
Dear Sir or Madam, 

The determination to supply wireless users with 
valves combining the utmost efficiency and reliability with 
the lowest possible running costs has resulted after the most 
painstaking research in the production of a complete range 
of wireless valves embodying the very latest improvements. 

These valves, which are marketed by The General 
Electric Co. Ltd., will in future be sold under the- name 
OSRAM-a name known to everyone in connection with 
electric lighting and one which has always been associated 
with sterling quality. 

You may, therefore, have the assurance in purchasing 
an OSRAM VALVE that you will obtain the same high 
degree of satisfaction unfailingly given by OSRAM Lamps. 

What the OSRAM Lamp is to light, the OSRAM 
VALVE is to wireless. It is the proved and universally 
trusted wireless valve. 

Yours faithfully, 

THE GENERAL ELECTRIC 
COMPANY LTD. 

VALVE S 
FREE OFFER 

THE KEY TO PERFECT WIRELESS RECEPTION 
An extremely useful and novel indicator card showing at 
a glance the right type of valve for any working condition 
will be sent post free on application to Publicity Dept.. 
The General Electric Co. Ltd.. Magnet House, Kingsway, 
London, W.C. 2. 

Name 

Address 

.5... 

Arlon of The General Electric Co. Ltd.. Magnet House. KIngsuwg. London. W.0 2 

Sold by all 
leading Wireless 
Dealers, Electrical 
Contractors a n d 
Stores. 

AN ADVERTISEMENT IN " WIRELESS WEEKLY " Is A GUARANTEE OF SATISFACTION TO BUYERS. 
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íTHI:JK IN ]KIg,OCXCLES 
In a recent issue of "Wireless Weekly" it was notified that frequency equivalents in kilocycles would in 
future be given together with wavelengths in metres. It has now been decided to adopt the practice 
of referring to kilocycles in preference to metres, and the reasons for this development are given in the 

accompanying article. 
t e++e eeeeeeeeeerceeeeKe v 

SHORT time ago it 
was pointed out in 
these columns (Wire- 
less Weekly, Vol. h, 
No. 17) that the use 
of frequencies rather 

than wavelengths was very much 
more scientific, and had much to 
recommend it. In view of these 
advantages, it was decided that the 
frequency nomenclature should be 
adopted generally by the Radio 
Press publications in order that a 
lead should be given to the radio 
world in general on this important 
subject. 

Difficulties Involved 

The change, however, from 
wavelength to frequency, although 
desirable, is one which will ide- 
mand a certain diligent application 
in the early stages. We must be- 
come accustomed to thinking in 
terms of kilocycles rather than 
metres, referring (for instance) to 
2L0 as working on 838 kilocycles 
rather than 357 metres. 

Accuracy 

For the last few weeks we have 
been giving the kilocycles equiva- 
lent after wavelength figures, in 
order to prepare the ground for 
this change in nomenclature. These 
frequency figures, however, have 
been somewhat difficult to deal with 
for two reasons. In the first place, 
a round number in metres very often 
does not convert into an equally 
round figure in kilocycles. In the 
second place, the conversion tables 
which have been used are worked 
out on the accurate basis, assuming 
the velocity of propagation of the 
wave to be 2.9982 x log metres per 
second. 

A Slight Alteration 

The difference, however, between 
the kilocycles figures already stated 
and those on the basis of the more 
readily remembered 3 x tog is only 
about o. r per cent., and in the 
majority of cases the frequencies 
employed are not accurate to this 
percentage. Hence the conversion 
of wavelengths to frequencies on 
such an accurate basis is both un- 

necessary and, in the present state 
of affairs, undesirable. 

Convenience 

The use of the approximate figure 
is in many ways more convenient. 
For example, 600 metres will be 
found to be 50o kilocycles, 300 
metres is 1,000 kilocycles. In order, 
therefore, to assist our readers still 
further in this matter of speaking 
in frequencies, we shall in future 
give the frequency figure worked 
out on the approximate basis, and 
for a time we shall give the wave- 
length also in brackets. By this 
means we hope to familiarise our 
readers with the frequency nomen- 
clature, and it will become common 
practice to speak of the 500 to 
r,oùo kilocycle band rather than the 
30o to 600 -metre band. It will 
readily be seen that the two terms 
are equally convenient. 

A Possible Objection 

It may be suggested that this 
action in 'adopting the approximate 
conversion is unscientific and un- 
desirable. But the kilocycle nomen- 
clature is bound to come, and the 
leading authorities in this country, 
in Europe and in America are all 

The 
Frequencies 

tending towards the adoption of the 
frequency basis. When this basis 
is finally adopted, then stations will 
be rated in ¡term's of kilocycles, and 
the frequency will be adjusted to a 
round number of kilocycles. 

Changes to be Expected 
There is little to be' gained by 

continuing to convert metres to kilo- 
cycles on the accurate basis in or- 
dinary conversation, because when 
the change actually does come all 
the kilocycle figures will be rounded 
off into more or less integral values, 
so that we might just as well adopt 
these reasonable values at this stage 
of the proceedings. Many readers 
may find this change a little incon- 
venient at first. -We have pointed 
out, however, that there are many 
advantages to be gained from the 
use of frequency, and, secondly,. 
that the useof frequency is bound 
to come. A short table is appended 
giving the frequencies of the main 
British and Continental broadcast- 
ing stations. In the case of the 
British stations, the frequencies 
given are the actual frequencies as 
measured at our ElStree labora- 
tories, and not those corresponding 
to the published wavelengths of the 
British Broadcasting Co., Ltd. 

of Broadcasting Stations. 
figures are given to the nearest kilocycle, and are arranged in order of frequency. 

Station. Call 
Sign, 

Fre- 
quency 

kc. 
Station. Call 

Sign. 
Fre- 

quency 
ke. 

Eiffel Tower FL 113 { Newcastle .. .. .. 5NO 74.7 
136 Madrid .. .. .. EA J7 765 

Amsterdam .. .. PCFF 153 Bournemouth .. .. 6BM 782 
Radio -Paris .. .. SFR 168 Schenectady .. .. WGY 789 
Daventry .. .. 5XX 187 Manchester .. .. 2;;Y 8o6 
Konigswusterhausen LP 231 London .. .. .. 2L0 838 
Geneva .. .. .. Hßr 273 Cardiff .. .. .. 5WA 852 
The Hague .. .. PCGG 28o Leeds . .. .. 2LS - 867 
Hilversum .. .. .. HDO 283 Petit -Parisien .. - 869 
Lausanne .. .. HB2 353 Plymouth .. .. .. 5PY - 887 
Prague .. .. .. PRG 54o Hull .. .. .. .. 6KH 895 
Berlin .. .. .. - 594 Dundee . .. .. .. 2DE 906 
Aberdeen .. .. .. 2BD 6o6 Edinburgh .. .. .. zEH 914 
Swansea .. .. .. 5SX 62o Nottingham .. .. 5NG 920 
Birmingham .. .. 5IT 628 Liverpool .. .. .. 6LV 952 
Ecole Superieure .. PTT 695. Bradford . .. .. 2LS 967 
Leipzig .. .. .. - 66o Schenectady .. .. WGY 970 
Belfast .. .. .. 2BE 683, Stoke-on-Trent .. .. 6ST 981 
Stockholm .. .. .. SASA 702 Sheffield . .. .. . 6FL 996 
Rome .. .. .. .. IRO 705 Radio -Toulouse .. - 1,091 
Glasgow .. .. .. 5SC 706 Brussels .. .. .. SBR 1,131 
Munster .. .. .. - 732 East' Pittsburgh .. KDKA 4,410 

Ship and shore stations on 375, 500 and 666 kc. (spark). 
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Dry cells which have run down after giving good service are often thrown away as useless, since of course 
they cannot be recharged in the same manner as secondary cells. A method of giving a new and almost e indefinite life to such cells is described in the accompanying article. e 
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MANY 
ideas have been pub- 

lislied from time to time for 
the utilisation of discharged 

dry cells. Most of these are found 
on trial to be unsatisfactory on 
account of the very temporary ser- 
vice rendered by the treated cells, 
the trouble taken to rejuvenate 
them usually not being worth 
while. Also, the current output is 
too small and dwindles too rapidly 
'to be of any practical use for fila- 
ment heating. 

Low Cost 
The treated cell here described 

does nqt suffer from any of these 
defects, and can be recharged as 
often as desired at a cost of less 
than 2d. each time. The voltage is 
just under 1.5, and the cell will 
deliver a steady current for hours 
at a stretch. 

Causes of Failure 
The chief reason. for the failure 

of a -treated cell is usually to be 

A 

7/////// //////19//j// 

1 
- 

1 B 

Fig. I.-Here A is the sealing, B the 
carbon compound, C plaster of Paris, 

and D the zinc container. 

attributed not only to the method 
of treatment, but also to `the con - 

Yee, 

CARBON COMPANY ixc 
e 

Hsn PrB+J<t5L 

.n L1.3. A 

Ten, ?,34.,14 

A cell of the type described by the 
author as suitable for the treatment 

recommended. 

struction of the cell itself. In the 
ordinary type of dry cell the centre 
carbon element is considerably 
smaller than its zinc container, to 
allow for the surrounding layer of 
impregnated plaster of Paris, as 
shown in Fig. 1. This results in a 
small current output, which is fur- 
ther reduced by the high resistance 
of the plaster layer, chokeß with 
the semi -insoluble waste product 
of the original charge. ' 

.Construction Of Cell 

Owing to the extensive use of 
dry batteries for filament heating, 
dry cells have been developed 
especially for this purpose. These 
are designed with regard to the 
necessity for a comparatively large 
and steady current Output. This is - 

achieved by constructing, the cell on 
the lines indicated in. Fig. 2. The 
zinc container is fairly large. to com- 
mence With, and is' entirely filled 
with the carbon compound, except 
for a thin. layer :of. porous paper 
lining the case. The thickness of 
this layer has been exaggerated in. 
the illustration for the sake of 

aeeee 
clearness ; 'actually it will be found 
to be very little thicker than the 
zinc container. 

Dismantling 
This type of cell is particularly 

suitable for conversion into a wet 
battery, and as such it will give 
far superior results to the more con- 
ventional and old-fashioned porous 
pot Leclanche battery. Very little 
work is entailed in the process of 
conversion ; the old zinc container, 
the sealing compound, and the 
paper mùst first be removed, taking 
care not to break the carbon com- 
pound block in so doing.' Then 
soak the latter in cold water for a 
few hours, finally tying it round 
with a piece of rag or cloth, as illus- 
trated in Fig. 3. A thin sock tied 
or sewn at the ankle, with the 
lower part cut off, makes a good 
sack for this purpose. 

Re -assembly . 

A solution is now made up 
con'is`ing of 3 or 4 ozs. of 

/////////////I/// ./ 
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Fig. 2.-A similar type of cell to that 
shown in Fig. 1, in which C is a wrap- 

ping of porous paper. 

sal ammoniac to a pint of 
water. The sack is placed in 

C 

1D 
' . ...1 

t ,I' 1, ,'. 
. . t : 

. 
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large jam jar and enough solution 
poured in to cover it, leaving the 
carbon rod and terminal projecting. 
A piece of zinc will also need to be 
placed in the solution to form the 
negative element of the cell. For 
this purpose the old zinc may be 

Fig. 3.-Showing how the carbon 
compound block may be tied up in 

a piece of cloth. 

opened out and placed round the 
sack. This, though effective, is 

not, however, entirely satisfactory. 

Local Action on Zinc 

When the zinc is placed in the 
solution, what is known as " local 
action " takes place. Particles of 
impurities in the zinc set up minute 
electric currents, and it is thus 
eaten away by the same process -as 
When the cell is actually in use. A 

better plan is to obtain a new zinc 
battery rod for a few pence and 
amalgamate it. After this, no 
action will take place except when 
the cell is working. 

Amalgamation 
When the rod has been in 

the solution for a few hours 
it will be found to be clean and 
bright. If it is now placed in 
contact with a globule of mercury 
the mercury will unite with it, and 
may be spread in an even coating 
all over the rod. 

Advantages 
This cell with an amalgamated 

zinc rod has an advantage over all 
other batteries and accumulators in 
the fact that it may be left unused 

for any length of time without 
deteriorating, and will immediately 
give its full voltage and current, 
with only the addition of sufficient 
water to make up for that lost by 
evaporation. 

Suitable Cells 
For the benefit of those who like 

to know the actual articles used in 
experiments, of which descriptions 
are given, it may be mentioned that 

Wireless Weelilt 
the cells used by the writer were 
those known as " Columbia Radio 
A Batteries," but any cell 'of the 
new type will do for the purpose. 

Discharge Current 
One converted battery will supply 

current for a valve of the one -volt 
0.25 amp. class for several weeks 
of average use. Two in series will 
light a valve of the .o6 type for 
about two months at each charge. 

INVENTIONS AND DEVELOPMENTS 
(Continued from page 77) 

types. The anode to filament impe- 
dance is given as 65,000 ohms, and 
the amplification factor as 14. The 
grid to filament impedance is given 
as 4,00o ohms only. If this is cor- 
rect it is, of course, a radical 
departure from the existing type of 
valve, in which the grid to filament 
impedance is nearer 400,000 ohms. 

Reduced Cost 
If this type of valve proves satis- 

factory in actual use (and it has cer- 
tainly given every indication that it 
may do so), it will result in the com- 
plete elimination of the exhausting 
process in valve manufacture. Since 
the exhaustion of the ordinary type 
of valve accounts for something like 
5o per cent. of the actual cost of 
manufacture, it will be seen that a 
very considerable reduction in the 
price of valves would result if this 

invention became generally used. 
The filament is reasonably robust, 
but even if it should be broken, it 
can easily be replaced by undoing 
two screws and inserting a fresh 
length. 

The whole valve is mounted on a 
four -pin socket, which is made to fit 
the American valve holder, and is 
provided with a cover to shield it 
from draughts. The assembly of 
the complete 'valve in a valve -holder 
of the American type is shown in the 
smaller photograph. 

NO. 4 OF 

" WIRELESS " 
NOW ON SALE. ' Price 2d. 

In the control room of the Sheffield Broadcastirrg Station. 
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e HE WIRELESS EXHIBITION 
e We give below a list of Exhibitors and Stand Nos. at the Wireless Exhibition being held at the Horticultural 
D 

2oeGeoeE.`;zooeßt3oee w Hk?ecesoeeeoß, 
BERTRAM DAY & CO., LTD., 9, Charing 

Cross; S.W.1. (69). 

BRANDES, LTD., 296, Regent Street, 
W.I. .(34.) 

BRETWOOD, LTD., 12-18, London 
Mews, Caple Street, W. (63), 

BRIT. ENGIN. PRODUCTS CO., Windsor 
House,Victoria Street, S.W.1. (51). 

BROWN, LTD., S. G., Victoria Road, 
North Acton, W. (9, 10; 11). 

BULLER, ,W., 28, Holywell Lane, 
E.C.3. (13). 

C. A. C., LTD., 10, Rangoon Street, 
E.C.3. (48, 49): 

CASSELL & CO., LTD., La Belle Sauvage 
Yard, Ludgate Hill, E.C.4. (30). 

CLEARTRON RADIO, LTD., 1, Charing 
Cross, S.W. (44). 

COLLINSON PRECISION SCREW CO., 
LTD., Provost Works, Macdonald 
Road, Walthamstow, E.17. (62). 

CURTIS, LTD., PETER, 75, Camden 
Road, N.W.1. (27, 28, 29). 

ENERGO PRODUCTS, LTD., 2, Olivers 
'Yard, E.C.1. (25, 26). 

ENGINEERING WORKS, Thnrlow Park 
Road, W. Dulwich, S.E. (70). 

FELLOWS MAGNETO CO., LTD., Cumber- 
land Place, N.W.10. (12, 17, 18, 
23). 

Hall from October 10 to 16, and a general plan of the hall showing the arrangement of the stands. 

October 7 1925 
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FINSTON MFG. Co., LTD., 2, Finsbury 

Ave., E.C.2. (61). 

FORMO Co., Crown Works, Crickle- 
wood, N.W.2. (71). 

GRAHAM & Co., R. F., Norbiton 
Engineering Works, Kingston -on - 
Thames. (58). 

HINDERLICH, A., 1, Lechmere Road, 
N.W.2. (3). 

IGRANIC ELECTRIC CO., LTD., 149, 
Queen Victoria Street, E.C. 
(32, 33). 

J. R. WIRELESS Co., 6-8, Rosebery 
Avenue, Clerkenwell, E.C. (7). 

J. W. B. WIRELESS, LTD., 320a, 
Eustbn Road, N.W.1. (65, 66). 

LOVELAND BROS. & SONS, Crescent 
Place Works, Norbury, S.W.16. 
(52). 

LOWENADLER, F. W., Ely Place, 
Holborn Circus, E.C. (1). 

MICROHM ENGIN. Co., la, College 
Street, E.9. (57). 

MOTORISTS PURCUAS. ASSN., 62, 
Conduit Street, W.1. (15, 16). 

NEW LONDON ELEC. WORKS, LTD., 
East Ham, E.6. (40-41). 

NEW TIMES SALES Co., 61, Leather 
Lane, E.C.3. (14). 

Plan of the ROYAL HORTICULTURAL HALL. 
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ORMSBY & Co., L., 28, Page Street, 
Westminster, S.W.I. (75). 

PENTON ENGIN. CO., 15, Cromer Street, 
W.C.1. (73.) 

PETTIGREW & MERRIMAN, LTD., 122, 
Tooley Street, S.E.1. (67, 68). 

PORTABLE UTILITIES CO., LTD., Fisher 
Street, Southampton Row, W.C.1. 
(42, 43). 

RADIARC ELEC. CO., LTD., Bennett 
Street, Chiswick, W.4. (22). 

RADIO PRESS, LTD., Bush House, 
W.C.2. (45.) 

RADIO RECEPTION CO., 110, Wilton 
Road, Victoria, S.W. (56). 

RAPINIT, LTD., 39, Gretin Road, 
Earisfield. (31). 

READ & MORRIS, 31, Eastcastle Street, 
Oxford Street, W.I. (72). 

REFLEX RADIO Co., 45, Stamford 
Hill, N.16. (4). 

REIGATE RADIO Co., Leigh, Reigate, 
Surrey. (6). 

ROTAX, LTD., Willesden Junction, 
N.W.10. (35, 36). 

SCLERINE CRYSTAL CO., 4a, Aubery 
Road, Walthamstow, E.17. (5). 

SEAGULL, LTD., 5a, Newcastle Place, 
Edgware Road, W.2. (24). 

SEL-EZI WIRELESS SUPPLY CO., LTD., 
6, Greek Street, Soho,W.l. (20, 21). 

SERENADO MFG. CO., LTD., 22, Paper 
Street, E.C. (19). 

SEXTON -BARNES, LTD., 61, Borough 
. Road, S.E.1. (53). 

SILVERTOWN Co., Silvertown, E.16. 
(46, 47). 

SIMON BROS., LTD., 21, Panton Street, 
Haymarket, S.W. (2). 

SPARKS RADIO SUPPLIES, 43, Gt. 
Portland Street, W.I. (55). 

STELLA PRODUCTS, LTD., - 31, Wybert 
Street, N.W.1. (8). 

TRADER PUBLISHING CO., LTD., 139, 
Fleet Street, E.C. (50). 

WATMEL WIRELESS CO., 332, Goswell 
Road, E.C. (54). 

WESTERN ELECTRIC CO., LTD., Con- 
naught House, Aldwych, W.C.2. 
(37, 38, 39). 

WOODS, H. W., 15-16, Railway 
Approach, London Bridge, S.E.1. 
(64). 

ZEITLIN & SONS, 41, High Holborn, 
W.C.1. (74). 
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Nearly! ' 'l 

YOU nearly tuned in that elusive D.X. station 
the other night too ! Certainly you'd have 

succeeded but for that little extra efficiency in your 
tuning condensers and controls which was lacking. 
Replace your present condensers and dials with the Victoria 
instruments here described, and notice the marvellous improve- 
ment and ease in your tuning in both distant and local stations. 

OBSERVE THESE POINTS OF SUPERIORITY 

Fixed and moving vanes designed to give perfect square law 
reading. Ball bearings. Vanes insulated by ebonite supports 
outside the electrostatic field. Sturdily constructed, yet present- 
ing a pleasing appearance with highly finished aluminium end 
plates, nickelled supports and brass vanes. A really first class 
condenser, particularly -ideal for short wavelengths. 

THE VICTORIA VERNIER DIAL 
You can obtain a micrometer variation of the whole condenser 
by using the " VICTORIA" VERNIER DIAL, which has a 
ratio of 30o to r, obtained by a precision screw motion. No 
gears, therefore no back lash. Coarse and .fine tuning provided 
for. Suitable for use with any standard condenser or 
variometer. Price 4/9. 

For purposes of illustration, 
section of panel is not 
shoran in correct position. 

WE said : " Whenever a better 
condenser is produced the 
' Victoria' will make it." 

IIere is one. 

PRICES.` 
.00r - 

.00075 

.0005 - 

.0003 - 

.0002 - 

- 16/- 
-,15/8 
- 14/9 

14/- 
13/8 

Pitted with Vernier 
Dial and precision 
extension candle as 
illustrated,2/6 extra 
on prices quoted 
above. 

From your 
Dea!er 

VICTORIA ELECTRICAL (Manchester) LTD. 
Victoria Works, Oakfield Road, Altrincharn, Cheshire. 

DUSTPROOF 
CONDENSERS 

The " Microhm " Variable Condenser possesses many 
advantages over the usual open type. Being entirely 
enclosed it is perfectly dustproof, whilst the shielding 
of moving parts obviates complicated capacity variation.. 
Metallic case may be earthed if desired. No backlash 
is possible, adjustment is micrometer -like in its precision. 

One hole fixing. 
List No. RC89/r Standard (Type C) 

.0005 add. - - each 6/8 

.00025 - - 6/8 
List No. RC8915 Square Law(Type W) 

.00r mfd - - each 8/4 

.0005 - - 7/6 

.00025 - - 7,6 

\/ 
ORDER FROM YOUR LOCAL WIRELESS DEALER. 

Brown Bro - 'tilted Companies 
THOMSON ono BROWN BROTHERS LTD 

BROWN BROTHERS I....01 .01 t.To 
WHOLESALE ONLY 

GREAT EASTERN STREET, LONDON, E.C.2 
126, George St., EDINBURGH, and Branches. 

See the entire range of . these world- 
famous wireless components and the 
new Igranic 6 -Valve Supersonic - 
Heterodyne Receiver Outfit on 

Stands 30 & 33 
at the Wireless Exhibition 
and Radio Convention 

OCTOBER 10th to 16th 
Royal Horticultural Hall 

(5 minutes from Big Bun) 

1f you cannot visit the Exhibition, write for the 
new Igranic List Y.7o. 

IGRANIC ELECTRIC Co. Ltd, 
149, Queen Victoria Street, London 

Works : BEDFORD. 

Barclays Ad. 

AN ADVERTISEMENT IN " WIRELESS WEEKLY " IS A GUARANTEE OF SATISFACTION TO BUYERS. 
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EFESCA SPEECH AMPLIFYING 
TRANSFORMER (Type C.') 

Designed to give the amplification 
of a power transformer without the 
lose of purity of reproduction gener- 
ally experienced with power ampli- 
fication. Ratio 2.7 to 1. Onehole 
fixing 25/ - 

SC 
Vernistat 

I(A111N11N1111111' 
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Efesca Components and Efescaphone 
sets are sold by all good Wireless 
Dealers and Electricians, Write for 
Catalogue No. 559 and name of 
nearest dealer. 

WHOLESALE ONLY' 

The Efesca Vernistat (Patent) is 
the most delicate filament control 
yet invented, and should be used 
wherever a separate rhetostat is 
employed for H.F. and detector 
valves. The Vernistat is smooth 
and silent in operation, and ab- 
solutely safeguards the valves 
from an accidental burn -out 
through too rapid switching on. 
Three complete turns 
of the knob are required 
to bring in or out the 
whole resistance. 

FILAMENT CONTROL 
The Vernistat is made for both dull and bright emitter 
filament control, resistance 5 ohms or 30 ohms. 

Price complete 6/- each. 
Examine the possibilities of Efesca Components for 
experimental work. Their precision, their convenience 
and their instrument finish, quite apart from the many 
patents incorporated in their design, lend themselves 
particularly to the work of the experimental enthusiast 
and the home constructor who aims at utmost efficiency. 

FALK, STADELMANN & CO., LTD. 
EFESCA ELECTRICAL WORKS, 83-93, Farringdon Road, LONDON, E.C.1. 

and at Glasgow, Manchester and Birmingham. 
EFESCA ANTI -CAPACITY SWITCH 

Double -pole, double throw switch specially designed 
to minimise the capacity which exists in most 
change -over switches. Price, 8/- 

EFESCA SQUARE 
LAW CONDENSER 

'001 ... 14/- 
'0005 ... 1016 

'00025 ... 9/ - 
Complete as 
illustrated. 

AN ADVERTISEMENT IN " WIRELESS WEEKLY " IS A GUARANTEE OF SATISFACTION TO BUYERS. 
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Having defied the postal 
authorities to enter his 
house under the provi- 
sions of the Wireless 

Telegraph Act, Mr. R. M. Ford, of 
Park Row, Albert Gate, W., wrote 
to the Postmaster -General offer- 
ing- 

" to keep any appointment you 
may see fit to make at this ad- 
dress, when I shall be ready to 
give your spies a fitting and 
hearty reception to an English- 
man's home." 
As a result, two representatives 

of the Post Oi icc went to the house. 
Answering one of the officials, 

who asked if Mr. Ford declined to 
.allow them to examine any wireless 
apparatus the premises might con- 
tain, N'le. Ford said he did not admit 
that he had any wireless apparatus, 
but he would not allow a search to 
be made. 

The officials then withdrew. A 
further visit has now been made by 
a Post Office official and a police- 
man. On this occasion they found 
nothing but an aerial, of which they 
took possession. 

Mr. Ford 
and the 

Post Office. 

The New 
Wavelength 

Tests. 

* T * 

In a short talk broad- 
cast recently, Capt. 
Eckersley stated that 
as a result of the 

tests carried out by European 
broadcasting stations on wave- 
lengths especially allotted for 
the purpose of these tests, it 
has been provisionally decided at 
the subsequent Conference at 
Geneva to make the necessary 
changes in the allotment of wave- 
lengths in November or December 
of this year. Capt. Eckersley laid 
some stress on the fact that the 
European countries represented at 
Geneva have in mind an ideal of 
the internationalisation of wireless 
broadcasting, while the B.B.C. in 
particular are equally anxious to 

Wireless 
News 

in Brief. 

give the -utmost service to the cry- 
stal user. It seems probable, there- 
fore, that the general tendency in 
the future of broadcasting in 
Europe will be towards the estab- 
lishment of a small number of com- 
paratively high -power stations. 

* * * 

An extension of broad- 
casting hours for the 
benefit of night workers, 

hospital patients, and others who 
are debarred from listening during 
the evening, is being made by the 
B.B.C. 

As an experiment, the B.B.C. are 
transmitting from Daventry addi- 
tional programmes from II a.m. to 
2 p.m. daily, except on Saturdays 
.and Sundays. Programmes consist 
of studio performances relayed from 
London, and of outside -broadcasts 
taken from London restaurants and 
places of entertainment. No 
gramophone records are included. 

More 
Broad- 
casting. 

* * * 

Broadcasting Messrs. Marconi's Wire - 
in Italy. less Telegraph Com- 

pany, Ltd., have re- 
ceived an order for a broad- 
casting Station in Rome of a 
larger power than the one 
which was erected by them there 
some time ago, and which is 
now working. As soon as the 
larger station, which is a 12 kw. 
station, is in operation, the smaller, 
a 6 kw. station, will, we under- 
stand, be removed to Naples. 
Naples will thus be added to the' 
foreign stations available for British 
long-distance listeners. 

* * 

Wireless The new wireless sta- 
in Lion at Julianehaab, Greenland. in South Greenland, 

recently established direct connec- 
tion with the Lyngby Station, in 
Denmark, for the first time. 
Julianehaab Station is. the largest 

of the four wireless installations 
which Denmark has been erecting 
during the past twelve months ; it 
is intended for direct communica- 
tion between Copenhagen and -the 
Faroe Islands. 

The broadcasting station at Ang- 
magssaiik, on the south-east coast 
of Greenland, was opened in July, 
and will be used for the transmis- 
sion of official messages via Iceland, 
Godhavn and Godthaab; the other 
two wireless stations in Greetnland, 
arc intended for communication with 
Julianehaab. That at Goahavn is 
already open, and that at Godthaab 
is expected to be completed very 
soon. 

Y s . 

Mr. Guy Burney, late ?Managing 
Director of the Sterling Telephone 
& Electric Co., Ltd., has opened 
offices at Morning Post Building, 
346, Strand, London, W.C.2 (tele- 
phone : City 2373). Mr. Burney 
proposes to interest himself in the 
development of patented articles -- 
mechanical, electrical, and . other 
kinds-and he will be pleased to 
hear from his old friends in the 
industrial world, and othere desir- 
ous of placing any new invention 
before him. 

t * * 

According to a recent 
survey by the United 
States Department of 

Agriculture, the increase -in .the 
number of farms using wireless. 
sets, from 365,000 in 1924 to over 
550,000 in the present year, is due 
to the need .for prompt market in- 
formation in merchandising farm 
products, the educational value of 
wireless and its entertainment 
features. The growth in the use of 
broadcasting by the agricultural 
popùlation of America is a notable 
point in the phenomenal develop- 

- . ment of wireless communication of 
the last few years. 

Wireless 
and 

Farmers. 
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SIM]PL.h: SHORTWAVE RECEIVE 
I 

. ,r<<, 

\ 1g 

This view shows clearly the connections to the valve holder and how the air - 
core choke coil is mounted. 

HE following article 
describes a short-wave 
receiver with inter- 
changeable coil s. 
Capacity reaction is 
used, thus doing away 

with swinging coils and their dis- 
advantages as regards obtaining 
fine adjustments, and also the 
marked effects, they produce on 
tuning. , 

This time last year saw the 
amateur who was interested in 
short-wave reception intent on the 
design of a receiver that should go 
down to 50 metres (5,996 kc.), so 
that +ie might receive the transmis- 
sions from KDKA which were being 
sent Out on a wavelength in the 
-neighbourhood of 6o metres- (4,997 
kc.). 

Shorter Waves 
This- year, with the amazing 

developments of the last few months 
with regard to long-distance day, - 
light communication on 20 metres 
(14,997 kc.), sees old sets being re- 
designed. If we examine the sets 
used last year for 50 -metre work, 
we find in many cases that they are 
unsuitable for 20 metres. Either 

the tuning inductances are fixed, 
giving only a limited tuning range, 
or else undesirable self -capacity is 
found to be present, setting a limit 
to the lowest wavelength that can 
be received, or both. How serious 
this problem of self -capacity can be 
is shown by a- receiver that -the 
writer had used with great success 
down to 60 metres, American 
amateurs, for instance, on the 
75 -80 -metre (3,998-3,748 kc.) band 
being received at great strength. 

Stray Capacities 
On attempting to get down really 

low, it was found impossible to get 
below 20 metres, even with a two - 
turn coil, and, further, it was found 
that with this coil a .0003 /IF tuning 
condenser only gave a tuning range 
of from 20-26 metres (14,991 to 
11,532 kc.). A rough consideration 
of the components in use led to the 
conclusion that the stray Capacities 
present in the circuit due to 'the 
minimum capacity of the tuning 

° condenser, the valve -holder and 
valve, the coil mounts and wiring, 
amounted to about too uuF, and on 
calculating the- effect Of this on the 
tuning range It was found to tally 

By C. P. ALLINSON (6YF). 

With the approach of longer evenings and the consequent 
improvement to be expected in long-distance reception, 
many people will be turning their attention to the con- 
struction of a short-wave receiver for the coming winter. 
The receiver described here has much to recommend it 
in its simplicity of construction$' and ease of operation. 

.. 
Ìÿ 
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approximately with the figures 
obtained. 

. Design of Receiver 
- It was therefore decided entirely 
to re -design the receiver and to re- 
build it on improved lines. No 
cabinet was -to be employed, as, at 
the very high frequencies involved, 
it is better to have the field of the 
inductances as free as possible. The 
size of the panel, too, was to be 
kept down, and though this possi- 
bly might have been drilled out 
with some slight advantage as re- 
gards reducing the amount of solid 
dielectric present, and also perhaps 
reducing the capacity between com- 
ponent and component, it was 
decided that the effect would be so 
small as hardly to warrant the extra 
work involved. 

Special Features 
The completed receiver is shown 

in the photographs, and reference 
to these will help to make clear 

C2 -OOC3//F 

r some of the points in its .design 
which may here be discussed. View- 
ing the receiver from the front, the 
chief point to note is that only the 
H.T. and L.T; tel are carried 
on the panel. The telephones are 
placed- in circuit by means of a plug 
and jack, the jack being conve- 
niently .placed in the centre of the 
panel. Th -e left-hand dial is that 
of C1, the tuning condenser, and 
has a 20-I reduction gear incor- 
porated. Even with this, tuning is 
found to be somewvhat critical below 
the 40 -metre (7,496 kc.) mark. The 
right-hand dial controls C2, the re- 
action condenser, which is also a 
geared type with insulated spindle. 
The variable. ;rid' -leak, which is ad- 
justed by the knob in the centre, 
is found of great -use in enabling a 
perfectly smooth reaction control to 
be obtained. 

Terminals 
Looking at the receiver from the 

back, it will be seen that the aerial 

1 

Fig. 1.-In this circuit diagram L3 is an air -core choke coil, and reaction 
controlled by means of the variable condenser C2. 

. 

[7 Ho++ PNb INN ̂  NONNHNH1MrH NMf-1--+Ti-iNHN+4+frHa+ 

is 

In order that the receiver may operate satisfactorily on short wavelengths 
the wiring must be well spaced out. 

and earth terminals are carried on 
a small strip of ebonite on the right- 
hand side. This enables the aerial 
and earth leads to be kept well out 
of the way, so that (in the case of 
the aerial lead, and perhaps also 
the earth lead if a long one) they 
will not be so near to the body as 
to cause the introduction of varia- 
tions in tuning whenever the ex- 
perimenter moves nearer to or fur- 
ther from the sett. It will be noted 
that two aerial terminals are pro- 
vided, and the odd -looking object 
connected between them is a small 
series condenser, the construction of 
which will be dealt with later in the. 
article. The two coils Lt and I.2 
are mounted.close together, and the 
clip shown is used to connect the 
aerial to tappings on Li, small 
pieces of copper wire being soldered 
to the coil for this purpose. The 
short connection between one side 
of .L2 and the grid of the detector 
is clearly shown. This could not 

have been made shorter without 
bringing the valve mounting too 
close to the field of the coils. As 
will be- seen,. a V24 valve is used, 
this type_ being particularly suited 
to the reception of very shott 
waves. 

Hand Capacity 
In_ constructing this receiver, the 

scheme of wiring shoúld be closely 
followed, as it has been, spaced out 
as widely as . possible without 
making connections unduly long. 
The shielding of the tuning con- 
denser is found of great use in 
helping to eliminate hand -capacity 
effects, and this is also helped by 
the position of the earth and L.T. 
leads close to the bottom -.of the 
panel. Filament rheostats of the 
dual type are used, so that either 
bright- or dull -emitter valves may 
be used, while a -single dry cell is 
permanently connected in' the grid. 
circuit of the L.F. "amplifying valve, 

1 
1 

Ì 

1 
1 

---eeo NN NOH0 
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This view shows clearly the connections to the valve holder and how the air - 
core choke coil is mounted. 

HE following article 
describes a short-wave 
receiver with inter- 
changeable coil s. 
Capacity reaction is 
used, thus doing away 

with swinging coils and their dis- 
advantages as regards obtaining 
fine adjustments, and also the 
marked effects, they produce on 
tuning. , 

This time last year saw the 
amateur who was interested in 
short-wave reception intent on the 
design of a receiver that should go 
down to 50 metres (5,996 kc.), so 
that +ie might receive the transmis- 
sions from KDKA which were being 
sent Out on a wavelength in the 
-neighbourhood of 6o metres- (4,997 
kc.). 

Shorter Waves 
This- year, with the amazing 

developments of the last few months 
with regard to long-distance day, - 
light communication on 20 metres 
(14,997 kc.), sees old sets being re- 
designed. If we examine the sets 
used last year for 50 -metre work, 
we find in many cases that they are 
unsuitable for 20 metres. Either 

the tuning inductances are fixed, 
giving only a limited tuning range, 
or else undesirable self -capacity is 
found to be present, setting a limit 
to the lowest wavelength that can 
be received, or both. How serious 
this problem of self -capacity can be 
is shown by a- receiver that -the 
writer had used with great success 
down to 60 metres, American 
amateurs, for instance, on the 
75 -80 -metre (3,998-3,748 kc.) band 
being received at great strength. 

Stray Capacities 
On attempting to get down really 

low, it was found impossible to get 
below 20 metres, even with a two - 
turn coil, and, further, it was found 
that with this coil a .0003 /IF tuning 
condenser only gave a tuning range 
of from 20-26 metres (14,991 to 
11,532 kc.). A rough consideration 
of the components in use led to the 
conclusion that the stray Capacities 
present in the circuit due to 'the 
minimum capacity of the tuning 

° condenser, the valve -holder and 
valve, the coil mounts and wiring, 
amounted to about too uuF, and on 
calculating the- effect Of this on the 
tuning range It was found to tally 

By C. P. ALLINSON (6YF). 

With the approach of longer evenings and the consequent 
improvement to be expected in long-distance reception, 
many people will be turning their attention to the con- 
struction of a short-wave receiver for the coming winter. 
The receiver described here has much to recommend it 
in its simplicity of construction$' and ease of operation. 
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approximately with the figures 
obtained. 

. Design of Receiver 
- It was therefore decided entirely 
to re -design the receiver and to re- 
build it on improved lines. No 
cabinet was -to be employed, as, at 
the very high frequencies involved, 
it is better to have the field of the 
inductances as free as possible. The 
size of the panel, too, was to be 
kept down, and though this possi- 
bly might have been drilled out 
with some slight advantage as re- 
gards reducing the amount of solid 
dielectric present, and also perhaps 
reducing the capacity between com- 
ponent and component, it was 
decided that the effect would be so 
small as hardly to warrant the extra 
work involved. 

Special Features 
The completed receiver is shown 

in the photographs, and reference 
to these will help to make clear 
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r some of the points in its .design 
which may here be discussed. View- 
ing the receiver from the front, the 
chief point to note is that only the 
H.T. and L.T; tel are carried 
on the panel. The telephones are 
placed- in circuit by means of a plug 
and jack, the jack being conve- 
niently .placed in the centre of the 
panel. Th -e left-hand dial is that 
of C1, the tuning condenser, and 
has a 20-I reduction gear incor- 
porated. Even with this, tuning is 
found to be somewvhat critical below 
the 40 -metre (7,496 kc.) mark. The 
right-hand dial controls C2, the re- 
action condenser, which is also a 
geared type with insulated spindle. 
The variable. ;rid' -leak, which is ad- 
justed by the knob in the centre, 
is found of great -use in enabling a 
perfectly smooth reaction control to 
be obtained. 

Terminals 
Looking at the receiver from the 

back, it will be seen that the aerial 

1 

Fig. 1.-In this circuit diagram L3 is an air -core choke coil, and reaction 
controlled by means of the variable condenser C2. 

. 

[7 Ho++ PNb INN ̂  NONNHNH1MrH NMf-1--+Ti-iNHN+4+frHa+ 

is 

In order that the receiver may operate satisfactorily on short wavelengths 
the wiring must be well spaced out. 

and earth terminals are carried on 
a small strip of ebonite on the right- 
hand side. This enables the aerial 
and earth leads to be kept well out 
of the way, so that (in the case of 
the aerial lead, and perhaps also 
the earth lead if a long one) they 
will not be so near to the body as 
to cause the introduction of varia- 
tions in tuning whenever the ex- 
perimenter moves nearer to or fur- 
ther from the sett. It will be noted 
that two aerial terminals are pro- 
vided, and the odd -looking object 
connected between them is a small 
series condenser, the construction of 
which will be dealt with later in the. 
article. The two coils Lt and I.2 
are mounted.close together, and the 
clip shown is used to connect the 
aerial to tappings on Li, small 
pieces of copper wire being soldered 
to the coil for this purpose. The 
short connection between one side 
of .L2 and the grid of the detector 
is clearly shown. This could not 

have been made shorter without 
bringing the valve mounting too 
close to the field of the coils. As 
will be- seen,. a V24 valve is used, 
this type_ being particularly suited 
to the reception of very shott 
waves. 

Hand Capacity 
In_ constructing this receiver, the 

scheme of wiring shoúld be closely 
followed, as it has been, spaced out 
as widely as . possible without 
making connections unduly long. 
The shielding of the tuning con- 
denser is found of great use in 
helping to eliminate hand -capacity 
effects, and this is also helped by 
the position of the earth and L.T. 
leads close to the bottom -.of the 
panel. Filament rheostats of the 
dual type are used, so that either 
bright- or dull -emitter valves may 
be used, while a -single dry cell is 
permanently connected in' the grid. 
circuit of the L.F. "amplifying valve, 

1 
1 
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though with some valves two or 
three may be used with advantage. 

Turning to Fig. 7, the circuit 
diagram, those who have read the 
article on the " Novel Three - 
Valve " receiver, described by the 
writer in Modern Wireless for May, 
7925, will see that the circuit used is 
very similar to that used in this 
receiver. Instead, however, of a 
swinging coil being used for Li, 
this is fixed, and a variation of 
aerial.coupling is obtained by means 
of an aerial tap, while reaction is 
controlled by means of a variable 
condenser. A choke coil is con- 
nected in the H.T. + lead, as shown 
a+t L3. 

Components 
The following components and 

materials are required to build this 
receiver, and those who wish exactly 
to copy it will find that the makers' 
names have been given :r -- 

One ebonite panel, r2 in. x 8 in. 
x xr in. (Paragon). 

One piece of wood for base -board, 
7.1 in. x 84 in. x in. 

One .0003 I.eF variable square - 
law geared type condenser (Collin - 
son). 

One .0003 µF variable square - 
law geared type condenser (Suc- 
cess). 

One .0002 µF fixed condenser 
(Therla). 

One low -frequency transformer 
(Success). 

One radio choke coil, or -1b. 
No. 24 d.c.c. copper wire. 

One V24 valve and holder (Mar- 
coni Scientific Instrument Co.). 

One antiphonic valve - holder 
(Burndept Wireless, Ltd.). 

Two dual type filament resist- 
ances (Burndept Wireless, Ltd.). 

One variable grid -leak (Bret - 
wood). 

One single -circuit jack (Elwell). 
One piece ebonite, 3§,- in. x r in. 

x 9 in., for terminal panel. 
Six pieces ebonite, 3 in. x r in. 

x ¢ in., for coil plugs and mount- 
ings. 

lb. No. 72 S.W.G. bare capper 
wire for coils. 

Four valve legs. 
Eight valve pins. 

The small coil form- 
ing the aerial series 
condenser can be seen 
at the near end of the 

baseboard. 

Seven nickelled W.O. type termi- 
nals. 

One spring clip (Burndept Wire- 
less, Ltd.). 

t, 

24" R1 

e 

i1 
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Fig. 2.-The dimensions given above for marking out the panel may be used 
to obtain the layout of the actual set described. 

One dry cell for grid bias and 
quantity of square tinned copper 
wire for connections. 

One set Radio Press panel trans- 
fers. 

Ebonite Panel 

A dimensioned panel lay-out is 
shown in Fig. 2, and this will assist 
in determining the position of the 
components on the panel. The 
holes for fixing the components 
having been drilled, the panel trans- 
fers should be applied next, after 
which, if necessary, the panel may 
he wiped over with a slightly oily 
rag to give it a rich black surface, 
taking care to wipe off any excess 
of oil, otherwise dust will collect op 
the panel, to the detriment of its 
appearance and insulation. This 
having been done, the components 
and terminals which go on the panel 
may be mounted. 

Coils and Mounting 

The construction of the coils 
should next be undertaken. Those 
shown were wound on a former 
about 2 ¿ in. diameter and sprung 
off. They were then made self- 
supporting by binding the turns 
together with string, the string 

9° 
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having previously been soaked in 
paraffin wax so as to render it 
immune from damp.' The coil 
mounts or plugs are pieces of 
ebonite, 3 in. x I in. s } in., in 
which two valve legs are fastened 

Holes may be drilled between the 
sockets, if desired, to reduce the 
amount of solid dielectric present. 

2 in. apart with a soldering lug 
under each lock -nut. The ends of 
the coil go through two holes out- 
side the valve legs and 47 in. apart, 
and a . sfiort length of wire is sol- 
dered on to the lug and the coil, thus 
making connection with the valve 
legs. The coil -holders are made 
from similar pieces of ebonite with 
valve sockets into which the legs 
are inserted. Connections are. again 
made by the use of lugs. The valve 
sockets may either he tapped into 
the ebonite strips or else fastened 
by means of lock -nuts. In the latter 
case the strip must be carried clear 
of the base -board when mounting 
it, by means of washers. 

Holes to Reduce Capacity 
The strips have three ÿ -in. holes 

drilled in them, as shown in the 
above photograph, so as to reduce 
the amount of dielectric between the 
pins Or sockets,, thus not only reduc- 
ing the capacity of the mounting, 
but also reducing losses to a certain 
'extent. 

Coil Sizes 
Four coils are required to cover 

The wavebands between 7o and 15 
metres (4,283 and 19,988 kc.), and 
with the former of the size given 
the numbers of turns required are 
io, 7, 5, and 4. For wavelengths 
above the topmost range of the to - 
turn coil, other coils would need to 
be constructed. In order that the_ 
aerial may be connected as desired, 
small pieces of copper wire .are sol- 
dered to the coil ,at a couple of 
points in the case of the larger coils, 
and in one place only (not at 

the centre) with the smaller 
ones. By reversing the coil in the 
holder the proportion of the coil 
that is included in the aerial -earth 
circuit may be varied, thus avoiding 
the need for more than one tap. 

Next mount the V24 valve -holder 
on a small piece of angle brass by 
means of two 6 B.A. screws passed 
through the corners, two holes 
being drilled in the angle so as to 
allow these to come through. Two 
other holes allow of wood screws 
fixing the whole on" the base -board. 

The Choke Coil 
The radio choke coil employed 

was made by winding rso turns of 
No. 24- d.c.c. copper wire honey- 
comb fashion on a former of the 
spoke type. The coil was then 
dipped in molten paraffin wax and 
the surplus wax carefully shaken 
Out. When cold the whole was 
wound over with empire tape and 
fixed to a small strip, of ebonite, and 
mounted onthe base by means of 
two i -in. wood screws. It should 
be mounted as shown with its axis 
at right angles to' the axis of the 
tuning coils, so as to prevent inter- 
action between their fields. 

Aerial Series Condenser 
Lastly, the small terminal panel 

carrying the two : aerial terminals 
and the earth terminal may be con- 

structed and mounted in position. 
The series condenser mounted be- 
tween terminals Ai and Az consists 
of about 18 in. of No. 18 gauge d.c.c. 
copper wire (previously waxed to 
exclude moisture) twisted together, 
the end of one wire being soldered 
to Ai and the end of the other to 
A2. If the aerial is such that it is 
difficult to make the set oscillate, it 
,may possibly be found necessary to 
reduce the length of the two wires 
forming this condenser, while if 
oscillation is readily obtainable a 
little more may be used. The chief 
point is that when using it' in the 
aerial circuit the set should oscillate 
over the whole waveband covered 
by the smallest coil. 

Wiring 
All the components that go " on 

the base -board may now be mounted 
and the panel fixed thereto. The 
wiring diagram shown in Fig. 3 
shows the relative positions they 
should occupy, and also gives the 
wiring scheme, which should be 
carefully followed. All leads should 
be spaced well apart, especially any 
that have to run parallel for any 
distanèe. The wiring is all perfectly 
straightforward, and the only point 
that requires mention in any way 
is the lead from the reaction con - 

(Continued on page 99.) 

Fig. 3.-The components on the baseboard are well spaced, and the choke 
coil, L3, is mounted at right angles to Ll and L2. 
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By J. H. REYNER, B.Sc. (Hons.), A.C.G.I., D.I.C., Staff Editor. 
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Users of frame aerials who have been at a loss to account 
for the lack of directional properties often exhibited by this 
form of aerial will find that these notes will go some way to 

explain the reason for the phenomena encountered. 
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SOME NOTES ON 

A frame aerial of a type commonly used 
for the broadcast frequencies. 

.ITH the increasing use of 
super -heterodyne receivers 
and other forms of portable 

sets, frame aerials have recently 
come, into prominence for amateur 
receiving equipment. One of the 
advantages which is claimed for the 
use of the frame aerial is that the 
directional effect may be utilised in 
reducing interference from un- 
wanted stations. - 

Lack:of Directional Effect 
It is often found, however, in 

practice, that this directional effect, 
although present; is not sufficiently 

marker to enable 
the full advantage 
to be obtained. 
The rota'_ion of the 
frame certainly pro- 
duces a variation in 
the signal strength, 
but it is very often 
impossible to re- 
duce the signal 
strength actually to 
zero. If any un- 
desired station is 
to be eliminated it 
is, of course, essen- 
tial that there 
should be some 
position of the 
frame at which the 
signal strength is 
zero, so that unless 
the frame is operat- 
ing satisfactorily it 
will not counteract 
the interference. 

Response of a Frame 
to a Wireless Wave 

Now there are 
reasons for this 
state of affairs, 
which will readily 
become apparent if 
the action of the 
frame is considered 
in a little more de- 
tail. A frame aerial 
is often spoken of 
as responding to 
the magnetic field of 
the wireless waves. 

Although this is perfectly correct, a 
frame aerial may be considered from 
the same point of view as an or- 
dinary aerial, that is to say, as 
responding to the electrostatic field. 
The electric and magnetic fields are 
merely different manifestations of 
the same phenomenon, so that, for 
the sake of consistency, many 
people prefer to regard a frame from 
the electric point of view rather than 
the magnetic. 

Effect of Incoming Wave 
Let us take first of all a simple 

loop aerial such as is shown in 
Fig. r. Here an electric wave 
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passing this aerial will affect the 
side AB of the loop as a simple 
aerial, and will induce voltages in 
this side of the loop. The waves 
will now pass over the frame, and 
since the sides AC and BD are 
parallel to the direction of travel of 
the wave, there will be no E.M.F. 
induced. When the wave reaches 
CD, however, an E.M.F. will again 
be induced in this leg of the frame, 
acting as a simple aerial. 

Difference of Phase 
These two E.M.F.'s which have 

been induced in the frame will pro- 
duce currents in opposite directions 
round the frame, and will thus tend 
to cancel each other. When the 
frame is in the position shown, 
however, the electric wave reaches 
the side AB before it reaches the 
side CD. There is thus a slight 
phase difference between the two 
E.M.F.'s, so that they do not corn.. 
pletely cancel each other, and a 
small resulting E.M.F. is left. If 
the frame is turned at right angles 
to the direction of the wave, then 
the waves will affect the sides AB 
and CD simultaneously, so that 
Electric 

Field A C 

B D 

Direction 
of Wove 

Fig. 1.-When the frame is in the plane 
of the wave there is a maximum phase 
difference between the E.M.F.'s in 

AB and CD. 

there will be no phase difference,, 
and the two E.M.F.'s will actually 
cancel each other. In this position, 
therefore, the reception - on the 
frame will be a minimum. 

Loop and Frame Aerials 
If now instead of having a simple 

loop of wire we have a frame con- 
sisting of several turns of wire, then 
each individual turn will act in the 
manner just described, and the 
resulting E.M.F: will therefore be 
several times a5 great as it -'would 
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Wireless Exhibition 
at the Royal 

Horticultural Hall 

Oct. 10-16 

Stands 
10 & 11 

NO VALVES TO BUY 
Ins 

Dull Emitter Valves cost 14/- each. 
It takes a 2 -valve Set to operate 
an ordinary Loud Speaker. Valves 
need renewal when burnt out. The 
Crystavox uses no valves-it works 
straight from your Crystal Set. 

NO H.T. BATTERIES 

A high tension battery will cost 
about 15/-. It will last about six 
to nine months according to the 
size of your Set and the amount of 
current it requires. The Crystavox 
uses no valves and therefore 
requires no high tension battery. 

NO ACCUMULATORS 

A good Accumulator will cost 
about 151- and will require charg- 
ing at periodical intervals -a 
constant expense. If you use a 
simple Crystal Set and a Crystavox 
you'll save the constant expense of 
Accumulator charging. 

5Special offer to 
London Readers 

During the week ending October 16th our 
Mortimer Street Showroom will be open 
every evening until 10 p.m. for demonstra- 
tions of the Crystavox on actual Broad- 
casting. Call in and hear the wonderful 
results which can be obtained-for purity 
of tone and simplicity of operation the 
Crystavox is without equal. Those living 
within 5 miles from Marble Arch who 
cannot attend the demonstrations are 
invited to write to us for a free demonstra- 
tion in their own homes. No obligation 
to purchase 

AN ADVERTISEMENT IN 

The only Loud 
works direct fr 

WITHIN 75 to 100 miles from 
Daventry thousands of Crystal users 

are now finding that they can get Loud 
Speaker results direct from their Sets by' 
means of the wonderful 
Crystavox. Here is a super- 
sensitive Loud Speaker, 
which for purity of tone 
and economy of upkeep, 
is absolutely unrivalled. In 
fact, it requires no valves or 
accumulators-just attach it 
to your Crystal Set in place 
of the headphones and you 
will obtain a volume of sound 
sufficient to fill the entire 
room. No technical skill is 
required. Think what this 

" WIRELESS 

Try this Test: 
Owing to the wide 
variation of local con- 
ditions it is not possible 
to guarantee that 
every Crystal set Will 
work a Crystavox. The 
test is this : Tune in to 
greatest strength and 
hold the headphones 
12 inches from the ear. 
If the signals can still 
be heard your Set is 
sufficiently powerful to 
operate a Crystavox. 

Brown 
Crystal Set, £2 

Speaker which 
m a Crystal Set 

means to you. Just tune in at any time 
and you can obtain perfect Loud Speaker 
reproduction-not a whisper b real 
volume. Any member of the family can 

use it-its simple mechanism 
is proof against mishandling. 

For those fortunate enough 
to live within easy reach of 
a Broadcasting Station, the 
use of a Crystavox with, 
a Crystal Set is by far the 
cheapest, most reliable and 
most econo- 
mical method 
of enjoying 
Wi re lesa. 

S. G. 113tOW11, Ltd., N. Acton, London, W.3 
Retail Showrooms: 19 Mortimer Street, W.1. 

15 Moorfields, Liverpool. 67 High Street, Southampton. 
Deßots (Wholesale only) : 13 Bushy Park, Bristol. 

Cross House, Westgate Road, Newcastle. 

WEEKLY, e/ 

A Loud Speaker working from a Crystal Set. 

6 

Gilbert Ad. 366$. 

IS A GUARANTEE OF SATISFACTION TO BUYERS.. 
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The Wuncell Dull Emitter 
Voltage r3 volts. Consumption 3 amp. 
Wr for Detector and L.F. ... 14/- 
W2 for H.F. amplification .. 14/- 
W3 Cossor Valve for Loud Speaker use 
Voltage r3 volts. Consumption .5 amp. 

Price 18/6 

A. C. Cossor Ltd., Hi;hburp Grove, N.5. 

1Fr®m four horsepower tt® 40 h.p. 
-from the first Bright Emitter Valve to 
the Super -sensitive Wuncell Dull Emitter 

NOTHING can stem the pitiless 
tide of progress. The four -horse 
coach of two decades ago has now 

been superseded by the 40 h.p. car. 
And the bright emitter valve of two 
years ago is now being rapidly super- 
seded by that most economical of all 
Dull Emitters-the Wuncell. 
Wireless enthusiasts are everywhere real- 
ising that economy in valves means 
much more than actual current consump- 
tion. It means long life. Obviously a 
valve with an ultra -low current con- 
sumption and a short life-due to its 
fragile nature-cannot truthfully be 
called an economical valve. 
The Wuncell puts life first and current 
consumption second. In spite of this, 
its wattage is still less than one -sixth of 
any bright emitter valve. That is to say, 
any six -volt accumulator which might, 
for example, have given zo hours at a 

charge with bright emitters would give 
izo hours using Wuncells. 

The abnormally long life of the Wuncell 
Valve is due to its special filament, 
manufactured under a patent process 
known only to Cossor. Instead of being 
whittled down, as in most dull emitters, 
it is actually built up layer upon layer 
until it is as stout as that used in any 
standard bright emitter, and when in 
use it merely glows at a temperature not 
exceeding the embers ora dying match. 

Its prolific output of electrons- 
harnessed to the well-known Cossor 
principles of construction-ensures -a 
sensitivity which has no counterpart in 
any make of valve. For the first time 
since the Dull Emitter appeared on the 
market, users are saying that here at last 
is a perfect match in performance for 
the best bright emitter valve ever made. 

Gilbert Ad, 35$ 

AN ADVERTISEMENT IN " WIRELESS WEEKI.Y IS A GUARANTEE OF SATISFACTION TO BUYERS. 
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be for a simple loop. The question' 
of the best size of frame and the 
best number of turns, etc., is out- 
side the scope of this article, but 
may possibly be discussed at some 
future date. 

From the point of view of the 
action of a frame, however, it may 
be considered as a simple loop, such 
as is shown in Fig. 1. 

" Aerial " Effect 
The E.M.F.'s set up in the sides 

AB and CD of the simple loop have 
been seen to combine to produce a 
resultant current round the loop it- 
self, this being the ordinary loop 
effect, which is directional. 

The various parts of the loop or 
frame, however, have a certain 
capacity to earth, and the E.M.F.'s 
set up by the action of the wave 

A 

Electric C 
Field 

Direction 
of Wove 

B 

D 

Fig. 2.-When the frame is at right 
angles to the plane of the wave, E.M.F.'s 
in AB and CD are in phase and recep- 

tion is zero. 
will produce currents through this 
capacity. The arrangement thus 
behaves as an aerial connected to 
earth through a small series con- 
denser. 

This aerial is not tuned to the 
frequency of the wave, so that this 
capacity current is normally quite 
small. It is,,however, independent 
of the direction of the signal, so 
that as the frame is rotated towards 
the zero position, the legitimate 
" frame " current grows smaller 
and smaller while the " aerial " 
current remains constant. 

Thus signals will still be heard 
when the frame is in the zero posi- 
tion, and, instead of a crisp zero, a 
more or less flat minimum will 
result. 

Reduction of " Aerial " Effect 
The currents set up by this aerial 

effect produce voltage variations be- 
tween the grid and filament of the 
first valve of the receiver, as illus- 
trated in Fig. 3. In order to 
neutralise this effect, the middle 
point of the frame is connected 
direct to earth. The capacities 'of 
the two ends of the. frame to earth 
are then approximately equal, so 
that the grid and filament of the 
first valve are at practically the 

same potential as far as these capa- 
éity currents are concerned. Fig. 4 
illustrates such a circuit. 

Filament Battery Not Earthed 
With a set operating directly 

from a frame, as in Fig. 4, the 

Fig. 3.-The E.M.F.'s in the frame also 
produce currents through the capacity 

to earth. 
negative of the filament should not 
be earthed. This would stabilise 
one end of the frame, . but there 
would still be a capacity between 
the other end and the earth, and 
since this other end is connected 
direct to the grid of the valve, the 
full aerial effect would be noticeable. 

Effect of Size of Frame 
We have seen that this aerial 

effect is normally only troublesome 
near the zero position of the frame. 
It is, in fact, a serious trouble in 
direction -finding equipment, and 
special care has to be , taken to 
eliminate it before the apparatus is 
brought into use. 

-Except at the minimum region, 
however, the aerial effect is usually 
negligible with a fairly large frame. 

The frames employed for broad- 
cast receivers, however, are not 
large, and the actual E.M.F. in- 
duced therein is comparatively 
small. 

The aerial effect is not reduced to 
anything like the same extent, so 
that it is not uncommon for the 
aerial E.M.F. to be greater than 

Fig. 4.-Earthing the middle point of 
the frame eliminates the aerial effect. 

the maximum E.M.F. produced by 
the frame. 

A Remedy 
Under such conditions the set 

will obviously exhibit very poor 
directional properties, and this is 

often found to be the case. in prac- 
tice. The earthing of the middle 
point of the frame will usually cure 
the trouble and result in reason- 
ably sharp zeros being possible. 

Other Forms of Circuit 
The circuits so far shown have 

been direct -coupled, but it may be 
desired to use a frame loosely 
coupled to the receiver, as illus- 
trated in Fig. 5. 

In such a case the aerial effect is 
still obtained, but in this case the 
capacity currents induce voltages on 
to the grid of the valve through the 
coupling. 

To remedy the defect in this case 
the middle point of the coupling coil 
is earthed. The currents in the two 
sides of the frame then flow through 
the two halves,of the coupling coil 
in opposite directions, and so pro- 
duce no effect in the secondary. 

Fig. 5. In the case of a coupled circuit 
the middle point of the coupling coil is 

connected to earth. 

Night Effects 
It should not be forgotten, how- 

ever, that there are secondary 
effects which may also produce 
peculiar behaviour in a frame 
aerial. 

The electric field in the " direct " 
wireless wave is substantially verti- 
cal, as illustrated -in Figs. 1 and 2. 
There is also,,however, a reflected 
wave which arrives from the upper 
atmosphere, and as has *been ex- 
plained in previous articles, this 
wave may arrive from a slightly 
different direction, or it may be 
horizontally polarised. 

Fading 
Theseeffects give rise to the 

night variations which are so com- 
mon on direction -finding work, in 
addition to which there are the 
fading effects, due to interference 
between the direct and reflected 
waves. 

The remarks given above con- 
cerning aerial effect thus deal with 
one aspect of frame reception only. 
The question is an- important one, 
and a disti:ict improvement may 
be expected from the earthing of 
the middle point, as described, but 
it should be emphasised that the 
method is not a cure for night 
effect and fading. 
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Conducted by A. D. COWPER, M.Sc., Staff Editor. 

Apex Valves 
Messrs. the Apex Valve Co. have 

submitted samples of their .o6 type 
of general-purpose valve, and of types 
P4 and P6 low -frequency power ampli- 
fying valves. 

The .o6 type is rated at 3-3.5 fila- 
ment volts, and .o5 to .07 ampere, 
with 20-6o volts H.T. for detector or 
H.F. amplifier, or 5o -too volts as L.F. 
amplifier. At 3 volts the valve tested 
showed a maximum plate -current of 
around 5 milliamperes with high H.T. 
and positive grid -bias; at this rating 
the filament demand was 0.07 amperes. 
.It is a small valve, with a small 
diameter anode of normal shape 
but more open below than usual. 
The filament is straight, and the 
grid is of the usual spiral form. 
On test, the mean amplification 
factor between 6o and 90 volts 
H.T. came out at about 6, whilst 
the A.C. impedance was of the order 
of 17,000 ohms in this region. The 
valve showed a similar behaviour to 
others of this .o6 G.P. class of 

APEX VALVE 06 GENERAL PURPOSES TYPE 
Fi/ .3 Volts -07 Amp Mean Amp/fica/ion Factor 
60/90.V M-6 A.C/mpedance 60/90V /7,0001eí 

4 

3 

2 

o 
/0 8 6 4 2 0 2 4 6 8 /0 2 

- GRID VOLTS + 

moderate amplification factor; as a de- 
tector for local loud transmissions 5o 
volts H.T. and a 2 megohm leak ap- 
peared suitable, whilst for distant 
transmissions 30 volts and a 4-megohm 
leak gave good results and smooth 
reaction ; the grid current, under ordi- 
nary working conditions, increased 

40 V. 

60 V. 

30 V 

rapidly above o.6 volts positive poten- 
tial. For a moderate degree of loud - 
speaking, 120 volts H.T. and up to to 
volts negative grid -bias were demanded, 
but the valve would not, of course, 
handle much power without blasting. 

The Apex P4 power amplifier is 
rated at 3.5-4 volts and 0.3-0.32 
amperes, with to -5o volts H.T. as 

APEX VALVE. P4. POWER AMPLIFIER. 
Fi/ 4 Vo/l's 0-32 Amp Mean Amplification 

Fodor /2(ÿ190V M.5-5A.C/mpedance/20/90V.500(11 
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detector and 50-120 volts H.T. for L.F. 
amplification. This is a low -imped- 
ance power -valve of the modern type, 
designed to handle a great deal of 
signal energy without giving rise to 
the distortion which results from over- 
running the characteristic of the valve. 
It has a large oval box -like anode, 
with a V filament and a grid of fine 
wire wound on a frame. It was tested 
at 4 volts and 0.32 amperes in the fila- 
ment; the saturation current was not 
reached at all under these circum- 
stances. The characteristics showed a 
large available sweep of grid -voltage 
in a straight portion of the 120 -volt 
curve to the left of the zero grid -volts. 
line; on trial with loud signals and 
with 120 volts H.T. and 6-9 volts nega- 
tive grid -bias this was confirmed, 
powerful loud -speaking resulting with- 
out distortion. -As a rectifying valve, 
a much smaller reaction coil than usual 
was required; for smooth operation but 
3o volts H.T. and a 2-megohm leak 
were suitable on the local transmis- 

sion, or some 15 volts H.T. and a 
high value of leak for long-distance 
work. The grid current was small 
(under usual conditions) up to some o.8 
volts positive. 

The Pb power valve is rated at 5.5-6 
volts and 0.25-0.27 amperes, with H.T. 
values as for the P4; also the bulb is 
pipless. The characteristics proved to be 
very similar, the amplification factor 
being the same reasonable figure (for a 
power amplifier) of 5.5 and the A.C. 
impedance slightly lower than that of 
the P4. The filament emission was 
very large. At first some anomalies 
were noticed in the grid current; these 
were finally traced to a small H.T. 
leakage across the base of the valve. 
On carefully cleaning this the grid cur- 
rent approached the same characteris- 
tics as observed with the P4 valve. As 
a result of this small leak the valve 
operated as a detector quite well with- 
out external leak ; with 5o volts H.T. 
and a moderate additional leak, local 
strong signals were well received, or 
without a leak and but 15 volts H.T. 

APEX VALVE. P6. POWER AMPLIFIER 
Fit 5.5Vo/ s O-28 Amp Mean Amplification 

focJor /2/9OY. M=5.5Á.0/mpedance /299/90Y 5000/v 
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long-distance reception resulted, a very 
small reaction coil being used. Even 
4 volts H.T. gave good results in dis- 
tant reception. For handling a large 
amount of power in L.F. amplification 
the valve proved excellent with 120 
volts H.T. and up to 9 volts, negative 
grid -bias. For real loud -speaking og 

8 /0 /2 
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ORB? 
In radio working the letters " Q.R.B." 
followed by the interrogation mark mean 
" What is your distance? " 

Station replying sends " Q.R B 

miles " (no interrogaticn mark) meaning 
" My distance is miles." 

MH H.F. TRANSFORMER 

"The Transformer that made High 
Frequency Amplification Popular." 

OTHER e COMPONENTS 
INCLUDE :- 

Supersonic Units : Autodyne Zinits ! 

L.F. Transformers : Filament Rheostats : 

Potentiometers : Grid Leaks : Coil Holderss ! 

Coil Mounts t and the well-known 

Mica Fixed Condenser. 

What is your distance? 

OBTAINABLE 

Night flying! Illimitable and impenetrable space; the objec- 
tive unseen and, to the uninitiated, unattainable, but by keen 
judgment and the aid of scientifically designed apparatus, 
the pilot, without fuss or worry, quickly attains to it. 

Q.R.B. loo miles " soon becomes " Q.R.B. 5o miles,'.', 
and finally "Arrived O.K." 

Use your judgment, obtain scientifically 
designed apparatus, and you will reach to. 
distant stations hitherto considered un- 
attainable. 

H.F. TRANSFORMERS 
Supplied in six ranges of wavelengths, covering 80 

to 7,000 metres. Price 10,l- each. Special ©N 

Neutrodyne Units and Super -heterodyne Couplers 
also supplied. No extra charge for matching, if 

stated when ordering. 

H.F. TRANSFORMER WITH MB H.F. DAMPER 

Price 12/ - 

The H.F. Damper is a device which, when inserted 
in the central hole of the H.F. Transformer, stabilises 

a circuit which otherwise would oscillate. 

Write for i6 -page booklet on High Frequency Amplification and Allied 

Neutrodyne and Supersonic (Super -Heterodyne) Reception. 

FROM ALL DEALERS 

'Works := 
WEXHAM ROAD . SLOUGH LM° M ÎC H A E LaT° Phone: CENTRAL 6983 

Phone : $LOUOM 199 Manufacturers of Wireless and Scientific Apparatus 
C. 2. PAne: CENTRAL 

¡ EGRAOfficeHIC DRESSHR DTETHER. ESOTURANDNORpOÑ 
K STREET. STRAND. LO3 BDONoW 

Ess. RAD ETHER , LONDON./ 

.Condon Showrooms :- 
179 . STRAND . W.C. 2. 

Barclays Aá 

AN ADVERTISEMENT IN " WIRELESS WEEKLY " IS A GUARANTEE OF SATISFACTION TO BUYERS. 
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the local transmission, or in a second 
or third stage of L.F. amplification in 
general, the P.6 was able to handle 
even more signal energy than the 
average 5 -volt .25 amp. power -valve, 
without a trace of distortion ; for this 
purpose it can certainly be recom- 
mended. 

Ediswan Power Valves 
Messrs. Edison Swan Electric Co.. 

Ltd., have sent for our trial samples of 
their small power valves for L.F. 
power amplification : the P.V.6 and the 
P.V.S D.E. 

The P.V.6 is a valve of moderate 
size, 'the internal elements of which 
closely resemble those 5n the 
A.R.D.E., L.F. valve of the same 
make, but with a cylindrical anode of 
rather larger diameter. It is rated at 

.1.8-2 volts and 0.4 amperes, and 6o-120 
volts respectively. A saturation cur- 
rent of over 8 milliamperes was reached 
under working conditions with 1.8 volts 
and 0.45 amperes in the filament, 
under which conditions the charac- 
teristics were determined. A mean 
amplification factor of M=6.8 wats re- 
corded with. 00-120 volts H.T. and an 

ED/SWAN P. V. 6. VALVE. 
Fil /8 Vo/!s 0.45 Amp. Mean Amp/if/canon 

factor /20/90 e M6.8 A. C /mp edunce Le0V /8,000w 
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A. C. impedance in this region of 
about 19,000 ohms. An available 
swing of a total of to or 12 volts in 
the 120 -volt curve, below the zero -volts 
line, appeared to promise a fair measure 
of distortionless loud -speaking; on 
trial, with 6 volts negative grid -bias, 
this was confirmed, though full power 
could not be handled without some 
rectification occurring on the local sta- 
tion's transmissions. For moderate 

, loud -speaking in a small room the 
valve proved excellent, and could be 
operated conveniently in' conjunction 
with the A.R.D.E. types with a com- 
mon 2 -volt L.T. accumulator. As a 
rectifier, the valve operated well in 
long-distance work with 20 to 30 volts 
H.T. and a high leak, 4-8 megohms. 

The P.V.5 D.E. is a rather larger 
valve, with large. oval box anode and 
V filament, with a fine grid wound on 
a frame over the filament. It is rated 
at 5 volts and 0.25. amperes in the 
filament, with 5o to 150 anode volts. 
The specimen tested showed a con- 
sumption close enough to this : 0.3 
amperes at 5 volts, at which rating 
saturation was not reached with 25 
milliamperes plate current. The ampli- 

fication factor was about what might 
be expected in a low -impedance power 
amplifying valve, around 6.7, whilst the 
A.C. impedance in the same 90/120 
volt region was rather higher than 
that expected, being about i,o,000 
ohms. Accordingly, good loud -speak- 
ing was to be expected with 120 volts 
H.T. and a grid -bias, from the curves, 

ED/SWAN P. V. 5. D.E. VALVE. 
5 Volts 0.3Amp Mean Amp/ifico/ion Factor 

/20/90 0' /4.5-7 A.C. Impedance /10/90Y/0,0006ä. 
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of around 6-8 volts; but not of the 
order implied by the use of two stages 
of efficient L.F. amplification on local 
transmissions. Practical trial showed 
this to be the case, as a large 
volume of sound was obtainable 
without distortion except when 
quite hard pressed and nearing 
the practical limit of a large loud- 
speaker. For the loudest transmis- 
sions an extra supply of H.T. up to 
250 volts, with correspondingly in- 
creased grid -bias, proved necessary. As 
a detector the valve operated well 
under similar conditions'to those given 
for the P.V.6. 

For distortionless loud -speaker re- 
production under ordinary domestic con- 
ditions of reception these small power 
valves can be well recommended, the 
P.V.5 D.E. in particular, in conjunc- 
tion with a 6 -volt L.T. battery. The 
performance of the samples was notice- 
ably uniform. 

ED/SWAN A.R.DE VALVE. IMF) 
Fit /8 Volts 0.28 Amp Mean Amp/iSco/ion 
Fodor 69/901( M/O A.0 Impedance60/.90V 40000/a' 
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Ediswan A.R.D.E. Valves 
Two samples each of the new L.F. 

and H.F. patterns respectively of the 
familiar 2 -volt .3 ampere D.E. valve 
have been sent for our test by Messrs. 
Edison Swan Electric Co., Ltd., and 
hase been submitted to extensive tests. 
These have the usual vertical cylindri- 
cal anode and straight axial filament, 

with a spiral grid; the anode of the 
H.F. (red line) pattern is larger in 
diameter, and the grid appears to be a 
little more open than in the L.F. (green 
line) valve. The rating is the same in 
both cases-i.8-2 volts and o.3 
amperes, with 20 to too plate volts. 

On test, the H.F. valve showed 
straight characteristics and a moderate 
available grid -volts swing on 6o volts 
H.T., at which voltage practical trial 
showed that it functioned well as an 
H.F. amplifier. The voltage -amplifica- 
tion factor came out at.the satisfactory 
figure of M= io in the 6o-qo vclt 
region, the valve being operated at the 
convenient fiettre of i.8 volts and 0.28 
amperes in the filament. The maxi- 
mum emission under ordinary working 
conditions was around 5 milliamperes 
at this filament heat; grid current was 
noticeable above o.5 volts negative, and 
was quite large at zero grid volts. For 
detection a high grid -leak and 3o volts 
H.T. appeared suitable except for 
strong signals, when 5o volts H.T. and 
as low as 1 megohm leak were best. 
In L.F. amplification, for which the 
valve was not designed, but moderate 
power could be handled with 120 volts 
H.T. and 4 volts negative grid -bias. 

ED/SWAN A.R.D.E VALVE (L.F.) 
1;1/.8 Volts 0-28 Amp Mean Amphfical/on 

foctor..90/20 V. M-8-5 ACImpedance 90`/20V 24.00Ce 

0 
/6 /4 /2 10 8 6 4 2 0 2 4 6 8 /0 - 6R/0 VOLTS t 

120 v 
90 

60 V 

The impedance was fairly high -4o,000 
ohms at 6o-90 volts. 

The L.F. pattern showed, on test, a 
more modest amplification factor, 
around 8.5 in the .90-120 volt region, 
and a much lower impedance of 24,000 
ohms here. The maximum plate cur- 
rent vas well over 5 milliamperes; the 
characteristics showed a large avail- 
able swing of grid volts on the 120 -volt 
cure, with 4-6 volts negative grid -bias. 
On practical trial, moderate loud - 
speaking resulted under these condi- 
tions on a local transmission. As a 
rectifying valve this valve was better 
than the H.F. type; with 22 volts H.T. 
and a 4 megohm leak, or with 30 volts 
and an 8 megohm leak, excellent long 
distance reception resulted and smooth - 

reaction ; or for local loud transmis- 
sions with full H.T. and a low -Value 
leak. The valve oscillated with ease. 
Grid current was small below the zero 
grid -volts point, but increased rapidly 
above this point. 

It was noticeable with both L.F. and 
H.F. valves how very uniform in their 
characteristics the two samples of each 
submitted proved to be. For their 
specific purposes these valves should 
give every satisfaction. 
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PRICE 

18/6 
from all dealers 
or direct from 
the manufac- 
turers. 

oymey 
es clll 
avenco 

RESULTS PROVE THIS. 
Maximum magnification without distortion is 
the ideal which the makers of U.S. Transformers 
have reached and rigidly maintained. The U.S. 
Super is the equal of any transformer on the 
market, regardless of price. The windings are 
on a coil of the finest Stalloy irgn, and the whole 
is a worthy product of skilled British labour and 
sound materials. 

U.S. RADIO COMPANY, LTD. (Dept. 2.) 

Radio Works, Tyrwhitt Road, Brockley S.E4. 
PHONE: Lee Green 2404. 
Wr ss: Supertran, Lewis, London. 

THE SUPER TRANSFORMER 

How to make a Ten 
way Switch for 2/3 
With Bowyer -Lowe Stud Switch Parts for Panel Mounting you can 
construct any switch from two to ten ways at a cost of 2/3. The 
Parts are sold complete in box with drilling template, and include 

Studs, Stops, Nuts, Switch Arm and Ebonite 
Knob. Full instructions are supplied. All brass 
parts are thoroughly lacquered. 
A similar set of parts is also obtainable for making Series 
Parallel Switches, useful wherever a double -pole change 
over is required. 

Two to Ten Way Stud Switch Parts 2/3 
Series or Parallel Switch Parts - - 4/ - 

Obtainable from Good dealers, or direct from the 

BOWYER-LOWE Co., Ltd., Letchworth. 

:: Anti=Capacity, Low=Loss, :: 

Shock Absorbing 
Fit this valve holder into every set in which you want the maximum signal 
purity with minimum losses. Its valve legs, separated by air reduce inter - 
electrode capacity to a negligible amount. Its four Phosphor Bronze Springs 
prevent all microphonic noises in Dull Emitter Valves and protect all types of 
valves from accidental jars. The mounting is a Bakelite 
Ring which will not melt under the soldering iron. 
Universal Fitting. All screws supplied. 

" ANTIPONG " 
Valve Holders e. 
Order from your dealer, or direct from the 
BOWYER-LOWE Co. Ltd., Letchworth. 

i 

Patent 
applied 
107 

One gtaion e111l 
THE 

J'1EANABK 
C ONN ODE 

REG° 

A New Invention for 
Simplifying Radio 

By fitting the Seamark Connode even the 
beginner in Radio can tune in successfully. 
Moving a reaction coil has the effect of 
increasing or reducing stray capacity between 
adjacent coils. This means that the second 
coil is thrown out of tune, a difficulty which 
we have set out to overcome. 
Verniers and " micro -adjustment " coilholders add further 
complications. They represent more knobs to turn. 
They mean separate and individual adjustments. When 
you correctly adjust one, you automatically upset the 
other. This increases the beginner's difficulties. 
The Seamark Connode will take all standard makes of 
coils. It gives smooth and vernier -like control of coup- 
ling or reaction. It. is adjusted from one point only-- 
" one hand control." 
The Seamark Connode means the multi -valve set with 
one dial only. Provision is made for one or three hole 
fixing as desired. Control of the " Connode " is simple. 
There is no annoying ." will o' the wisp " hand effect. 
The Seamark Connode is polished and high grade. It 
is a scientific instrument of great beauty, embodying 
square law principles. It was conceived by a wireless 
engineer, designed by a mechanical engineer, and is 

produced under ideal conditions from 
PRICE first quality materials. The superior ad- 

vantages of this instrument are obvious 
to beginner and expert alike. 
If any difficulty is experienced in obtain- 
ing, write ,direct to the - 

19/6 
Sole Patentees & Manufacturers 

C. E. NEEDHAM & BROTHER Ltd. 
4, MILK STREET, SHEFFIELD. 

AN ADVERTISEMENT IN `t WIRELESS WEEKLY " IS A GUARANTEE OF SATISFACTION TO BUYERS. 
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ENVELOPE NO. 3 

SIR,-1 feel I should like to tell you 
of the results I have had from the 
" Three -Valve Simplicity " set as de- 
scribed by G. P. Kendall, B.Sc., in 
Radio Press Envelope No. 3. May I 

tender. my thanks for the extremely 
simple way in Which every detail is 
described. This was especially bene- 
ficial to me, as that was the first set 
I had ever constructed, and I am only 
sixteen. Birmingham and Daventry 
come in with tremendous strength, and 
haveto -be considerably de -tuned to be 
at all comfortable to- listen to. I have 
a room at the top of the house at the 
lack from which 8o ft. of Electron 
Wire laid double runs to the front 
room and the loud -speaker. One even- 
ing, a few days ago, while Birming- 
ham, our local station, 3' miles away, 
was on, I received London (too miles) 
at excellent loud -speaker strength; in 
fact, it could .be heard all over the 
house. Manchester comes in just as 
well, and Bournemouth almost as well. 
These stations are free from interfer- 
ence from Birmingham except for a 
faint background absolutely inaudible 
when music is on from the station 
being received. Cardiff, which I be- 
lieve comes in very badly round here, 
we have received about as well as 
Bournemouth, with a more appreciable 
background from Birmingham, but not 
:enough to prevent any enjoyment of 
the programme. Aberdeen. Glasgow 
and Newcastle are loud on the 'phones, 
while Belfast comes through- as well as 
Bournemouth on the loud -speaker. Of - 
the relay stations, Nottingham is the 
best, being as good as Manchester, 
although with more interference from 
Birmingham. Stoke-on-Trent and 
Leeds -Bradford are good loud -speaker 
strength, while Liverpool it audible 
twenty feet away from the loud- 
speaker. Sdansea, Dundee, Edin- 
burgh, Plymouth and Sheffield are re- 
ceived at laud 'phone strength while 
Birmingham is not broadcasting. 

Of foreign stations, I have received 
Madrid, Barcelona, Radio -Paris and 
Radio -Toulouse at . excellent loud- 
speaker strength.. I have also heard 
on the ;phones Hamburg, Zurich, 
Brussels and Rome, and numerous 
other stations which I hive been un- 
able to identify. I think these results 
speak for themselves as to the un- 
doubted efficiency , of the set. 'In fact, 
a friend with a much more complicated 
three -valve set cannot get nearly such 

good results. Thanking you for the 
description of the set and wishing your 
periodicals ever\' success in the future. 
Yours faithfully, 

W. G. JOHNSON. 
West Smethwick. 

THE ANGLO-AMERICAN SIX AND 
TRANSATLANTIC V 

SIR,-The enclosed photograph of 
my Anglo-American Six (The il'ireless 
Constructor, January and February 
issues, by Percy W. Harris, M.I.R.E.) 
with the original Transatlantic V 
(Modern Wireless, November, 1923, by 

Mr. Marlow's handsome Anglo-Ameri- 
can Six receiver with his Trans- 

atlantic V set above. 
Percy W. Harris, M.I.R.E.) may in- 
terest you. You will note that the 
panel of the A.A. Six has been ex- 
tended to take an ammeter, milli - 
ammeter and the special A.A. Six 
wayetrap. The set slides out when 
required. As the panel is set back 
6in., this makes the operation of the 
set comfortable, and provides space for 
'phones, coils, etc. The top lifts back 
on hinges for changing coils, etc. The 
cupboard is divided into two, the top 
half taking the H.T. batteries and the 
bottom the L.T. battery, the leads 

from which are all aut of sight. There 
is ample room in the drawers for coils, 
H.F. transformersr etc., which are to 
hand when wanted. I am very pleased 
with the set, and find the milliammeter 
very useful in tuning. 1 have fitted 
C.A.T. and find it an improvement.- 
Yours faithfully, FRANK MARIOW. 

Didsbury. 

THE ANGLQ-AMERICAN SIX IN 
SWITZERLAND 

SIR,-It may interest you to hear 
that one of your " Anglo-American 
Six " receivers (described by_ Percy 
W. Harris, M.I.R.E., in the January 
and February issues of The Wireless 
Constructor) has been constructed and 
is now in service on the highest obser- 
vatory of the earth. Jungfrauyoch is 
at IL,uoo ft. above sea level, in the 
Swiss-Bernese Alps. Continuous snow- 
storms sweep the place, and even in 
the finest weather the temperature 
stays far below zero. 

The set has been in operation now 
for four months, and gives excellent 
results. On some occasions receiving 
conditions are astounding, and as many 
as 25 stations are heard on the loud- 
speaker. On other occasions only a 
few stations come in clearly. Local 
static discharges are sometimes very 
strong, and on one occasion destroyed 
part of the set. The antenna con- 
sists of nearly 300 ft. steel wire, 
which runs between two rocks along 
an ice slope, and which is continuously 
covered arm -thick with ice, so proper 
insulation is an absolute impossibility. 
On the high -power stations, such as 
Daventry, Paris, etc., the second low - 
frequency stage gives practically too 
much power for the small loud -speaker. 
Nearly all other stations come in at 
full loud -speaker volume. 

On a station of the Jungfraubahn 
Railway (at 7,200 ft.), a first-class 
American super -het. is installed. It 
seems as if this kind of apparatus 
does not suit our receiving conditions. - 

Atmospheric noises are amplified so 
much that no speech or music can be 
followed. Your " A.A." set is giving 
great service to the station, as weather 
reports are received daily from Rome, 
Zurich, Paris, London, and at midnight 
from Norddeich; time signals from 
London, Paris and Berlin.-Yours 
faithfully, ALFREDO KOLLIKER," 

Observer. 
Astronomical Observatory, 

Jungfrauyoch. 
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A SIMPLE SHORT-WAVE 
RECEIVER 

(Continued from page 91). 

denser to one side of Li. This 
passes through a hole drilled in the 
corner of the detector valve mount- 
ing, so as to support it and prevent 
vibration on account of its length. 

Connecting Up 
Having completed the wiring and 

chocked it over, the two valves 
should be inserted in their holders 
and two coils into their mounts, 
say, the 7 -.turn coil for Li and the 
10 -turn for L2. Connect the L.T. 
battery first, and see that the valves 
are correctly controlled by means 
of the filament resistances. Next 
connect the H.T. battery, and, with 
C2 set at zero, plug the 'phones in. 
.Increasing the value of C2 should 
result in a soft plop being heard 
in the 'phones as the set goes into 
oscillation, and, provided that the 
coils have been wound in the same 
direction, this will occur unless -the 
H.T. and L.T. values are too low. 

Operation 
If everything is all right, connect 

the aerial and earth to A2 and 

Earth respectively, and see if the set 
will oscillate over the whole range 
of the tuning condenser. If not, 
the aerial should be transferred o 
Ai, and in nine cases out of ten 
this will be the right terminal for 
the aerial to be connected to. A 
very short aerial, such as an indoor . 

aerial, should preferably be; used for 
the reception of stations working on 
less than 40 metres (7,496 kc.), as 
it will probably be found that there 
is very little diminution of signal 
strength as compared with a large 
or outside aerial, while any atmo- 
spherics that may be present .will 
be greatly reduced. 

bn wavelengths above 40 metres 
it will be found that the setting of 
the reaction condenser C2 will have 
but little effect on the tuning ; be- 
low this, however, it may be found 
that, as C2 is decreased (so as to 
get the "set just on the oscillating 
point), Cr needs to be increased, 
and vice versa. 

Wavelength Ranges 

With the four coils of the .sizes 
given, the writer's receiver will 
tune approximately as follows :- 
Li 7 -turn, L2 io -turn, from 88 
metres to 24 metres (3,407 to 12,496 
kc.); Li 4 -turn, L2 5 -turn from 45 

Wireless WeeKry 

to 15 metres (6,663 to 19,988 kc.). 
If a 3 -turn coil is constructed for 
use as Li and the 4 -turn coil used 
in the grid circuit, the .minimum 
wavelength on which the receiver is 
capable of receiving is in the neigh- 
bourhood of 12 metres (24,985 kc.). 

Test Report 

The receiver has been given. a 
pretty thorough test, and has been 
found to be most efficient. Swedish, 
Belgian, Dutch, German and 
French amateurs have been received 
at excellent strength on an indoor 
aerial about 15 ft. long on the 4o - 
8o - metre bands. Om20 metres ' 
Canadian- 1 AR has been received 
comfortably readable at 2255 
G.M.T. American III vas strong 
on the same aerial on 20 metres at 
2323 G.M.T., -the latter reporting 
an input of only 90 watts. Many 
telephony transmissions have been 
heard on the short waves, but their 
exact origin was not an easy matter 
to establish. 

The writer would be glad to re- 
ceive reports as to this receiver's 
action under varying conditions, as 
he is 'nclíned to be of the opinion 
that' reception conditions in par- 
ticular neighbourhood are none too 
good. 

BASE BOARD TYPE. 

1/6 Each. 

The 

Apex Anti -Capacity 
Valve Holder 

(PATENT PENDING.) 

PACKED IN NEAT CARTONS. 

Each type suitable for any type of 
behind the 

MADE of material which possesses the highest 
insulation qualities, its rigid construction and 

unique air space give extremely low capacity between 
the legs. The VALVE cannot be accidentally shorted. 
This combination of ESSENTIAL qualities makes 
"APEX" ANTI -CAPACITY VALVE HOLDERS 
quick SELLERS. 

DO NOT BE PUT OFF WITH WORTHLESS IMITATIONS. 

Manufacturera : 

Apex Electrical Supply Co., 
59, OLD HALL STREET, LIVERPOOL. 

'PHONE : BANK 5295. 

Set which requires the Valves 
panel. 

IÏI ülii lui llilil 

Ilhl lüi lullil iiiül ilN lül.ü!!. 

BACK OF PANEL "tYPL' 
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We are exhibiting 
at the 

Royal Horticultural Hall 
OCTOBER 10th to 16th - STANDS - 
37-38-39 

An air 
Satisfaction 

THAT elusive distant station will readily respond to Western Electric Head Receivers. 
Remember that the best components give the best results in the long run and you 

cannot do better than pin your faith to apparatus that has been proved by all wireless experts. 
Western Electric Head Receivers are fitted with a leather covered head band to ensure 
greater comfort for the listener. Write for our new Booklet No. W 546. 

Western Electric Companq Limited. 
Connaught House, Aldwych, London, W.C.2 

CENTRAL 7345 (10 lines). 

Works:-NORTH WOOLWICH, NEW SOUTHGATE, BEXLEY HEATH, HENDON. 
Branches :-Birmingham, Leeds, Manchester, Newcastle, Glasgow, Cardiff, Southampton, Liverpool, Dublin. 

Also Johannesburg, Buenos Ayres, Sydney, etc., etc. 

Western Electric Head Receivers 
AN ADVLRTI5EMFNT IN " WIRELESS WEEKLY " IS A GUARANTEE OF SATISFACTION TO BUYERS., 
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L.E.S. (FOLKESTONE) asks us for 
a theoretical circuit diagram of a 
selective four -valve receiver, employ- 
ing a high -frequency stage with 
Neutrodyne control, a valve detector 
and two transformer -coupled low- 
frequency amplifiers. A separate H.T. 
tapping is required for each valve, 
and a switch to cut the last completely 
out of circuit if required. The .set 
is only required for the reception of 
stations on the lower broadcast band. 

In Fig. 1 we give a circuit of a four - 
valve receiver, which should adequately 
meet our reader's requirements, whilst 
still being simple to operate. In order 
to obtain good selectivity without the 
further control necessitated by a 

ñformaîion 
Department. 

normal loo§ely coupled arrangement, a 
low -loss coil has been shown for the 
aerial circuit, tapped suitably to obtain 
a semi-aperiodic aerial system. '['he 
coil may be wound on a Collinson type 
low -loss former Sin. diameter and 6in. 
long, and should consist of 8o turns of 
22 s.w.g. enamelled wire wound in the 
slots provided to give suitable spacing. 
One end of the coil should be taken to 
the grid of the high -frequency valve 
and the other to the earth terminal, 
whilst the aerial tapping is made be- 
tween 15 and 25 turns from the earth 
end. With most aerials it is not 
advisable to reduce the number of turns 
between the earth connection and the 
aerial tapping below 15, since although 
selectivity is improved, signal strength 

may suffer. A coil of this type with a 
parallel condenser of .0005 /IF should 
adequately cover a range from. below 
30o metres (i,000 kc.) to somewhat 
above 5oo metres (600 kc.). 

For the H.F. coupling, either a 
neutrodyne unit or two plug-in coils 
of low self -capacity may be used, the 
anode coil L3 being tuned by a parallel 
condenser of .0003 µF. Where plug-in 
coils are used, L2 and L3 should be of 
the same size, mounted close together 
so as to be separated only by a small 
distance, such as ¡in., and should be 
of such a size as to coSer the same 
wavelength range as the grid coil Li. 
NC is an ordinary type neutrodyne 
condenser. Magnetic reaction has not 
been introduced by the usual method of 

TEL WA VE 
(Registered) 

RADIO COMPONENTS 
(MARTIN-COPELAND PRODUCTS) 

SLOW MOTION CONDENSER 
DIALS. 

The latest addition to our 
" ROLLS ROYCE " COMPONENTS. 

If your dealer does not stock 
" TELWAVE " 

he cannot show you the best. 
WRITE FOR OUR CATALOGUE. 

THE ELECTRICAL EQUIPMENT & 
CARBON CO., Ltd., 

109/111, New Oxford St., London, ß+.C.1 
STOCKISTS WANTED EVERYWHERE. 

]1.0c 

º.a..,nt..a. 
t cAvecttt csecxee 
C.NSUt.tIeNUVte 

ttx itaK1101 v%W 
J. 
tocaste 

iW 

Sir, you've been looking for me ! 

RIGHT along you've wished for a better fixed 
A% condenser, and now, at last, such an instru- 
ment is obtainable. The Efficient Watmel is my 
name-a better fixed condenser, superior in all 
the points that make for highest efficiency. Witness 
my Test Report, it speaks for itself. Next time 
you're at your dealers, ask to see me. Close 
examination will decide you that I'm the fixed 
condenser you've been looking for. 

Watmel Test Report. 
1. Mica Insulation up 

to 2,000 volta 
2. Complete Condenser 

up to 1,000 volte. 
8. Capacity checked. 
9. Insulation up to 500 volta 

after Final Assembly. 
6. Final Capacity Test. 

PASSED OUT 100% 
EFFICIENT. 

Prices. 
Capacities for Standard Grid 

Condensers. 
00003 to 0005 . 2/8 each: 
Standard Fixed Condensers. 
.002,001 - 2/6 esob. 
0023, 008 - 3/8 each. 
Combined (led Leak and 
Condenser - . - 8/ -each. 

The Watmel Wireless Co., Ltd. 
332a, GOSWELL ROAD - LONDON, E.C.1. 

Representative for Lancashire and Cheshire- Baronyº 
Mr. J. B. LEVEE, 23, Hartley Street, Levenahalme, MANCHESTER. Ad, 

IOI 
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a coil in the plate circuit of the detector 
valve coupled to the grid coil Li, since 
reaction effects may readily be obtained 
by slightly upsetting the balance of the 
neutrodyne condenser. 

To cut the last valve in and out of 
circuit, whilst at the same time per - 

Fig. 1.- The circuit diagram 
control and a switch 

3 

mitting the two amplifying valves to 
have separate high-tension tappings, a 
3 -pole 2 -way switch is necessary. 
The connections to this are fairly 
straightforward, and it will be seen 
that with the switch in the upward 
position four valves are employed, 

0003pF 

v 

whilst in the lower the last valve is cut 
out of circuit, the loud -speaker then 
being inserted into the plate circuit of 
V3, and V4 extinguished. Separate 
grid bias tappings have been indicated 
for both L.F. valves, being shown as 
G.B.-1 and -2 respectively. 

H.T.+ 4 

H.T.+3 

H.T. +2 

oo,NF -`i--. 
u2 

23 

KT. +I 

L.S. 

H.T- 

2 
of a selective four -valve receiver, employing a stage of H.F. amplification with neutrodyne 
for providing one or two stages of L.F. amplification. (L. E. S., FOLKESTONE.) 

No more 
Accumulators 
to be charged 

EC 
Continuous LI&HI Batteries 

WFiITE FOR PARTICULARS AND , 
DEMONSTRATION TO >b. ' v O 

4Qpo,, 
ati`'G} 

S y. o bo,, 
a> i ,e e 4 

.je v 
''S -»'Z' h 9 

No more 
H. T. Batteries 
to be replaced 

Super -Het Builders 
You need this 
Before building your Super - 
Het be sure to send 2d. for 
a copy of our latest Folder: 
" The Keystone Super - 
Heterodyne and how to build 
it." All Keystone Super - 
Het parts are British made 
of the highest quality and 
specially matched for use 
with British Valves. 

CATALOGUE : 
Experimenters 
should always keep 
a copy of Peto - 
Scott's Catalogue. 
48 pages fully illus- 
trated. You eave 
money by buying 
from Peto -Scott's. 

d. 

The famous 
MAX -AMP 
in three models : 

Experimenters know that to get the best 
results from their Sete they need comps. 
floats specially built for the job. For two 
years the Max -Amp has been recognised 
m one of the beet " Ail -purposes " L.F. 
Transformers. Now, however, so many 
enthusiasts appreciate the necessity of 
special ratios for special purposes we have 
re -designed the Max -Amp in three distinct 
Models: (a) Red Band for Reflex use: 
(b) Blue Band for general use and also as 
a first otage; (e) Black Band for second 
stage following a Blue Band Max -Amp. 
All these One quality transformers are 
supplied in handsome metal -shrouded cases 
and fully guaranteed. 
All one price. 

H.F. 
Transformers 
A Transformer of the highest 
grade. Very selective, with a 
high amplification factor. 
These transformers can be 
supplied matched for two or 
three stages of high -fre- 
quency amplification without 
extra charge. 

e. 
No. 1. 200-000 .. 10 
No. 2. 500-900 .. 10 
No. 3. 900-1500 .. 10 
No. 4. 1200-2300 .. 10 
No. 1. 2200-7000 30 

These wavelengths are 
reached . with a variable 
condenser of the value of 
.0003 sold 

19/6 

PETO -SCOTT CO., Ltd 
Beg'etemd Offices, Mail 77 . City Road London,E.C.1 Order and Showroom: 

Branches:-LONDON-0$ High Holborn. W.C.1. WALTHAMSTOW-230, Wood Street. 
PLYMOUTH -4, Bank of England Place. LIVERPOOL -4. Manchester Street. 

P.S. 3672 
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In our endeavour to improve " Wireless Weekly " at every appearance, we are particularly desirous of 
ascertaining which features our readers find most acceptable and what further features they most desire. 
If they will answer the questions printed on this page, tear out the page and return it to us, they will 

help us materially in our efforts to produce just the periodical they want. 

r. Which features in Wireless Weekly do you like 
best? 

2. Would you like Wireless Weekly to give more designs 
for receiving sets, or do you think that these should be 
left to the other Radio Press publications which cater more 
particularly for the constructor? 

3. I-Iaye you any ,suggestions for regular features? 

9. Do you want more theoretical or practical research 
articles? 

1o. Do you desire the humorous feature to be continued?. 

11. Do you wish the feature " Information Department " 
to be continued? It is to be understood that this' feature 
does not provide a means of answering any individual 
reader's queries, since these are all dealt with by post. 
The queries published, with their answers, are only selected 
as a matter of -general interest. 

4. Is the type used in wireless Weekly too big, too 
small, or satisfactory? 12. Place in the order of your preference the names of 

the more regular contributors to Wireless Weekl3. 

5. Do you think we neglect any aspect of wireless which 
you regard as suitable for treatment in Wireless Weekly? 

6. Do you like articles on transmission? 

7. Would you like more attention given to reception on 
other wavelengths than the normal broadcast bands? 

8. Would you like more or less attention given to short- 
wave subjects? 

13. Do you wish to have more articles dealing with the 
theory of the Super -Heterodyne? 

14. Do you wish for series of articles of an instructional 
type? 

15. Which articles appearing during the last few months 
do you consider the most valuable? 

i6. What general criticism have you to make? The 
more outspoken your remarks, the better. 
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Why is 

REGISTERED TRADE MARK 

THE HALL MARK OF " QUALITY " EBONITE ? 

Because it is made from finest rubber and sulphur 
IT HAS ITS POLISH 

PROVED ITSELF SPEAKS FOR ITSELF 
All branded panels guaranteed free from surface leakage. 

Write for full particulars and List B. 
The BRITISH EBONITE Co., Ltd., HANWELL, LONDON, W,7 

Rods, Tubes and Mouldings 

THE advantage that a Radion Panel confers on 
a Receiving Set is much more than merely 

adding a gold case to a watch. Rather, is it 
comparable to the addition of that delicate com- 
pensating balance wheel mechanism which ensures 
split-second accuracy. If you aim at i oo per cent. 
efficiency for your Set you'll naturally start wits a 
Radion Panel. With dials to match. 

Radion is available in z different sises fee 
black and eefahoganite Radien can also b$ 
supplied in any specud size. Black rd. per 
square inch; mahoganite r;d. per square inch. 

American Hard Rubber Company (Britain) Ltd 
Hraó ere: 13a Fore Street, Depots: 322 Wellington Street, Glasgow. 

is6 Snow Hill, Birmingham. 
London, E.C. Z Irish Agents: 8 Corporation Street, Belfast 

Gilbert Ad. 3677 

AN ADVERTISEMENT IN " WIRELESS WEEKLY " IS A GUARANTEE OF SATISFACTION TO BUYERS. 

IJ 

All Posi Free `º At Callers Prices 

Orders 5/6 value, 
carriage paid. 

Ebonite Panels. 
Matt. 5' 3/16' 
9' x 6' 2/2 1/10 

12' x 9' 4/6 3/9 12'x12' 6/9 5/- 16.x 9' 5/8 4/9 
15' x 12' 7/6 5/8 
4' x 4' 8d. 8d. 
7-x6' 1/6 1/8 6'x 6' x I. l»d. 

Any elze cut. 
Sq. lo 5', Id., r, ld. 

Under 5/6, 2d, prr 1 

fur packing, etc. 

Square Law 
Var. Condensers 

wflh knob and Dial. 
.001 panel type 6/6 
.0005 .. .. 5/- 
.0003 4/8 
VerolesBiade extra114 

"Utility" usual prices 
Vernier, no dial 2/6 
5 vane, 3/3: 7 3/6 
Polar types .. 10/8 

SEND FOR NEW FREE G TRADE ENQUIRIES INVITED Comprehensre Price .Gist. _ 9enerousjermsPrompr Service . 

Aerial Wire 7/22's 
Enamelled. Bright 
100'3/3 2/8 

Electron 1/8 
Mare 9/6 

Lead-in 4d. yd. 

Insulators 
Shell, 25' x 21' 
Cryetor type 

Lead-in 
.1 & 6' 
0' 1/-, 12' a15' 

3d. 
od. 
4/- 

1/3 

Valve Holders. 
Type A 7d., Polar 1/3 
Screwed 8 nuts 8d. 
Ebonite l0d. 

Do. Open Type 6d. 
"Security" Valve 

Holder 1/ - 
Condensers. 

Dubilier 
Mallard (Usual 
Edison -Bell prices) 
New Manebridge, 
2 mid. 3/6, 1 mid. 2/6 

Coil Holders. 
Igranic 3 set .. 8/8 
Ebonite 3 Coil 3/- 

2 Coll 2/8 
Vernier 2 Coll 3/9 
Anode Holder 9d. 

1,000 -ohm. en Got. 
Choke Coils 9d. 

" Coil Plugs 
Ebonite .. 10d. 
Superior -. 1/3 
Narrow .. 5d. 
Basket .. 11d. 
"Athol" Ebonite 1/3 

Do. Porcelain 1/ - 
Horned Coil Plugs 8d. 
Basket Coil Seta, 

6-1/9, 4-1/-. 

British Wires. 
ewg. dec. ese. dec. 
18 1/11 2/11 3/5 
20 2/2 3/4 4/2 
22 2/6 3/9 4/7 
24 2/11 3/10 5/- 
26 3/4 4/2 549 
28 8/9- 4/9 8/6 
30 4/10 5/4 7/8 
32 5/6 6/- 8/9 
36 8/- 8/8 12/- 
40 17/- 14/8 20/ - 

Variable Leaks. 
Filtron 0.7 meg. 3/- 
Watmel 0-5 meg. 2/6 
Lineen type . 2/8 

Resistances 2/8 
Bretwood ... .. 3/- 

H, T. Batteries. 
With Wander Plugs. 
60v. 8/- 36v. 4/10 
80v. 4/- 15v. 2/- 

41v. F.L. Btry. 5d. 
66v. Ever-Rdy. 18/6 
36v. 81- 16v. 3/8 

New Jacks 4 -Contact. 
One hole fixing 1/9 
Standard Plugs 1/3 
Potentiometer 300 

ohms ex -Govt. 5/ - 
Microphones .. 2/ - 
Alum. H'dbnds. 218 
Ex -Govt. Dewar Swit- 
ches 12 contact 2/6 

All 'Igmnic; 'Liesen, 
Burndept,' ' Edison 

Bell,' 'Atlas,' & ' Etter. 
ling' goods supplied 

A Reader writes :- 
' Many thanks for 

your Catalogue. This 
ie an admirable book- 
let, cenciee and well 
arranged and will be 
exceedingly useful.' 

Have you got one P 
IT'S FREE. 

Transformers L.F. 
Radio lost. (new) 25/- 
Slivertown . 21/- 
Igranic 21/- a 20/- 
Burndent (new) 241- 
Ureka No. 2 .. 21!- 

Concert Grand 25/- 
, Baby 16/- 

Ferranti .. 17/6 
Tangent 12/6 a 14/6 
Royal . 20/- 
H.F. Tangent 6/6 
McMichael's . 10/- 
Oojah 900 2/6 

Fil. Resistances. 
Good quality .. 1/6 
Igranic .. 3/8 
Vernier type .. 5/6 
Ormond 2/- Ajax 4/- 
Burndept 5/- 
T.C.B. 4/- a 5/- 
Microetat .. 2/9 
Peerless Jor. .. 2/6 

Headphones. 
4,000 ohms. Brown's 

F," B.T.H. Siemens, 
Brandes, General 
Radio .. 20/ - 
Ericsson, Claritone 
and Sterling .. 22/6 Handphon5/- 

Air weight .. 9/- r Adjustable 10/6 ;TAYLOR&Co 
5 RADIO HOUSE. 

MACAULAY ST, HUDDERSFIELD 
7.' 341 Grami THDRoucu"Huooeas,rf La 
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JUN O. LOVE 
SPEAKER 
m6101.47 19' 

CABINET LOUD 
SPEAKER -IS 

40/6 

LOW LOIS VAR 

CONDENSER 

2. VALVE SET 
ACCESSORIES&LOUD 
SPEAKER £,13-Ig-6 

4 VALVE STANDARD 
SET - 6-I5 

Call and examine these splendid 
new A.J.S. Models at London's 
Finest Radio Showrooms and 

Service Depot now opén at 
112-124, Charing Cross Rd., 

LONDON, W.C.2. 
'Phone: Regent 5x67" 

(Sir Oliver Lodge's Choice after Test) 

In the designing of the new A.J.S. Radio Instru- 
ments, every phase of broadcasting has been 
considered. Ample testimony to the successfu 
results is Sir Oliver Lodge's selection of A.J.S 
for use in his own home. 

Write for particulars to -day. 

COMPARE THE SPECIFICATION. 
Standard Equipment of all 4 -Valve Sets consists of Treble Capacity giant 
H.T. Battery, A.J.S. Lucas moulded Accumulator of 6 volt 104 amp. 
capacity, 3 A.J.S. Mullard specially designed Valves and Power Valve, 
r pair A.J.S. Phones, Full Aerial Equipment, Aerial and Earth Safety 
Gap,Coil Holder and Daventry Coils. IN ADDITION, 1j 
MOTHS' WRITTEN GUARANTEE AND 12 MONTHS' FREE 
INSURANCE WITH EVERY SET. 

FOUR- VALVE TABLE hELEIVER 
This four -valve type of set incorporates, as reasonable as possible. 
all the advantages of the Pedestal Models. It is made in Mlhog1n 
and Oak, is exceptionally well -finished, handsome in appearance 
and easily moved. \Vhen locked up the set is totally enclosed, thus 
safeguarding from breakage and giving full protection from dust. 
Valves stand upright. Complete with all accessories asspcciìcatioii. 

From £29 - 10 - U (ROYALTIES INCLUDED). 

tmmou!mm 

Call and examine these splendid 
new A.J.S. Modela at London's 
Finest Radio Showrooms and 

Service Depot now open at 
122-124 Charing Cross Rd., 

LONDON, W.C.2. 
'Phone: Regent 5x67. 

A. J. STEVENS & CO. (1914) LTD., Radio Branch, WOLVERHAMPTON 
Telephone: 1748-52. - .1tadio Call Sign: 5 RI. Te:errams: "Reception, Wolverhampton." 

AN ADVERTISEMENT IN " WIRELESS WEEKLY " IS A GUARANTEE OF SATISFACTION TO BUYERS. 
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What Others Think. 
T would be easy for us to write an advertisement 
telling you all about the sterling merits of the 
M.L. Transformer. 

We think it is the best transformer that has 
ever been- placed on the British market. Perhaps 

that is only natural since we are so interested in it. But here 
is what someone thinks who has no interest in the M.L. 
transformer, other than that of a satisfied user. 

His testimonial is entirely unsolicited. Here is what he 
says:- 

" As you are aware. I have tried out practically every 
make of L.F. Transformer available to the amateur, 
and, in my considered opinion your latest production 
is superior to anything I have previously tested." 

The 1:6 ratio is used for amplification after a crystal 
rectifier. The 1:4 ratio is used for single stage L -F Amplifi- 
cation. The 1:2-6 and 1:4 ratios are used respectively in the 
first and second stages of two -stage amplification. 

Price 25/- 
S. SMITH & SONS (M.A) LTD. 
179-185 Great Portland Street, London, W.1 
Telephone: Longhorn 2323 Telegrams: "Speedomet, Telew, London" 

Also at Birmingham, Manchester, Glasgow and Belfast. 

S -e SM0T1 SONS (MA) LTD 

Wireless Weekly Small Advertisements. 
ENGRAVING ebonite panels by machine* 

Low price for quantities. Single panels 
engraved. Express Delivery. - Endacott'e, 
Ltd., 58g, Hatton Garden, E.C. 'Phone 
Holborn 1809. 

PATENTS, Trade Marks, Inventions, 
Advice, Handbook and Consultations 

free. B. T. King, Regd., Patent Agent, 
146a, Queen Victoria St., London, E.C.4. 
TELEPHONE RECEIVERS and Loud 

Speakers Rewound, 2,000 ohms, 3./6. -A. Roberts & Co., 42, Bedford Hill, 
Balham, S.W.12. 

AREMARKABLE Opportunity. For Sale :- 
Two complete sets of receiving and trans- 

mitting (30 watt) C.W. and telephonic appara- 
tus, including masts, aerials, amplifiers, 
Brown loud speaker, telephones, batteries, 
valves, etc., packed in 11 strong cases for 
travelling, in working order. Cost over £200. 
Some of it has been, and the rest can easily be, 
adapted for use for broadcast reception. Offers 
invited. A complete list can be obtained from 
Adjutant, 96th tRoyal Devon Yeomanry) Field 
$rIgade, R.A., 9, Dix's Field, Exeter. Much of 
the apparatus being exceptionally well made, 
is well worth purchasing by an experimenter 
for the parts contained. 
2 - VALVE Amplifier, 35/-, use one or two 

valves ; also 1 -Valve Amplifier, 20/-, 
both perfect, as new. Valves, 4;6 each. 
Smart Headphones, 8/6 pair. New 4 -volt 
Accumulator celluloid case, 13 i -. New 
Dura 66 -volt H.T. Battery, guaranteed, 
7/-. 2 -Valve All -Station Set, works speaker, 
£4. Approval willingly. - W. TAYLOR, 
57, Studley Road, Stockwell, London. 

HEADPHONE REPAIRS.-Re-wound, re - 
magnetised, readjusted. Lowest prices 

quoted on receipt of telephones. Delivery 
three days. Est. 26 years. Varley Magnet 
Co., London, S.E.18. 

MAKE A PERFECT EARTH. 
By usutq Z - Z 

ELEL OR EARTH PLA 

Rent -Ica 9c ÿene rat Stlndriasltd. 
I4,VnloriaSur,et S.W.I: 

Keep your boys at HOME 
with a Riley 

Billiard 
Table 

Send now 
for 

Price List 

o 
By Pending 14/- you may have a 6ft 

Home " Table (Cash Price £11 15e.) de- 
livered cart. paid to your door, and pay the 
balance in easy payment. while you play. 
7 days free trial riven. See het for sizes and 

designs. 
E. J. RILEY, LTD., Beaumont Works, ACCRINGTON 

Roc KWOOD SPI NTITE WRENCHES 
IDEAL FOR THE RADIO CONSTRUCTOR 

penwsomErwe,j)Ì. 

Write for Pamphlet W.W. 

ROCKWOOD CO LTD 

147 Queen Victoria St. LONDQN 

NEW 

WESTERN ELECTRIC 
LOUD SPEAKERS. 

Complete with Cord in Makers Sealed Carton. 
20/- Cheaper than Elsewhere. 

We have acquired the entire 
surplus stock of these standard 
WESTERN ELECTRIC Table Talkers 
Famous for their purity of Tone. 

4,000 ohms 22/6 
2,000 ohms ... ... 20/- 

zo ohms . 17/6 
"M" Type Headphones. 

New London made. 
4,000 ohms. Light -weight. 

Complete with cord ... 12/6 

ELECTRADIX RADIO STORES, 
Lambeth Hill, Upper Thames St., E.C.1. 

AN ADVERTISEMENT IN L1 WIRELESS WEEKLY rr IS A GUARANTEE OF SATISFACTION TO BUYERS. 
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T.C.C. genuine 
Mansbridge 
Condensers 

The word Mansbridge is a term given to a 
condenser manufactured in a certain way. 
In the Mansbridge Condenser metal foil is 
deposited direct on to its paper dielectric. 
This permits a compact condenser of large 
capacity being assembled rapidly, accur- 
ately and economically. Anyone can 
make Mansbridge Condensers provided 
they own the right kind of machinery and 
possess the requisite knowledge. Any firm 
can build motor cars-but some build them 
better than others. Some possess a greater 
fund of experience ; some place greater im- 
portance on a high standard of accuracy ; 
some are concerned with building a good 
name slowly but surely. These are the 
firms which succeed where others fail. 
T. C.C.MansbridgeCondensers are made by 
a firm who have specialised in condenser 
building for 20 years. They are recognised 
as the standard Mansbridge Condensers, 
used everywhere and sold everywhere. 

Your Condenser calibrated free. 
I We invite you to bring any fixed 

condenser to Stand No. 9 at the 
Wireless Exhibition, Royal Horti- 
cultural Hall, for a free test and 
calibration by one of our technical 
staff. Do not miss this special offer. 

Wireless Exhibition, October 10 -16th. 
Royal Horticultural Hall. 

L 

Look for the name T.C.C. 
the sign of the genuine Mansbridge. 

Telegraph Condenser Co., Ltd., Mortlake Rd., Hem. 

Little experience is 
necessary upon any 
such super -sensitive 
circuits as the short 
wave side of the 

Super -Heterodyne or 
capacity -reaction cir- 
cuits to self -demon- 
strate that distant 
work is an impossible 
pastime without a 
mechanical fine 
tuning device operat- 
ing on the condenser. 

It's when you want to calibrate- 
your receiver to dead accuracy that the 
Colvern Selector proves its superiority as a 
fine tuning device. 

Every other Vernier device can only be 
calibrated with certainty to a degree inter- 
val. Obviously, any smaller interval most 
be imaginary and its relocation arbitrary. 

Home Constructors are aware that a 
Vernier knob provides only. slow motion- 
the dial or indicator continuing to travel at 
the same rate as the moving vanes. 

The Colvern Selector is a geared Condenser 
and embodies a system of fine tuning con- 
trol which permits the definite and accurate 
location of any pre -determined calibration. 
The dial is divided' over the toll circle and 
provides 380 degrees value for each rotation 
of the index. 

(L' 
L- 

G R N 
E C T-- O:R 

By this system ten complete turne of the 
dial reduces a one degree interval to the 
guivalent of 1/3800th part of the variables 
capacity. 

In eoint of fact, the Colvern enables you 
to tone to a degree of accuracy that is 20 
times greater than ordinary vernier adjust- 
ment. It is an instrument which will give 
the precise tuning essential to perfect re- 
ception, whether of local broadcast or weak 
distant transmission. 

The Colvern Selector Low Loss :- 
Rending to 1/3600th of capacity 
Capacity .0005 mtd. .. 31 1 0 

.0003 mfd. .. .. 1 o o 

Type F without gear attachment- 
Capacity .0005 mfd. .. .. 15 0 

.0003 mid. .. 14 0 
One hole axing. Other capacities If 

required. 
Descriptive Folder upon request. 

Your dealer also sells: 
The Colvern Independent Vernier -a very effective instrument .. 2 6 

LOWLOSS The Colvern Low Loss Coil Former 

GEARED CONDENSED 
-with the threaded supporting 
rode. Reduces the seu-capacity 
of a coil to the lowest yet .. 8 0 

COLLINSON PRECISION SCREW CO., LTD. 
Provost Works, Macdonald Road, Walthamstow, E.17 

Telephone : Walthamstow 532. 

Barclays Ad. 

Establishe i 
26 Years. 

REPAIRS 
TO HEADPHONES 
TO LOUD SPEAKERS 
TO COILS 

REWOUND to any RESISTANCE G MADE EQUAL to NEW. 
PRICE QUOTED ON RECEIPT OF INSTRUMENTS. 

PROMPT DELIVERY. 

The VARLEY MAGNET COMPANY 
Phone : Woolwich 888. WOOLWICH, S.E.18. 

'Rabio Pr eßß 3nformatíott Mept. 

2/6 QUERY COUPON 2/6 
WIRELESS WEEKLY. - Vol. 7. Nos 3. October 7, 1925. 

This coupon must be accompanied by a postal order of 2/6 for each 
question, and a stamped addressed envelope. 

Gilbert Ad. 3685. 

AN ADVERTISEMENT IN " WIRELESS WEEKLY r/ IS A GUARANTEE OF SATISFACTION TO BUYERS. 
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Send for our new FREE BOOKLET " S "- 
35 pages of valuable information pertaining 
to care and operation of your batteries. 

ADVERTISEMENTS OCTOBER 7TH, 1925 

CLARITY -VOLUME -DISTANCE 
Look into the workshops of radio amateurs, into the laboratories 
of radio engineers. Observe the radio battery equipment in the 
homes you visit. Everywhere you will find 

Columbia 
Dry Batteries 

The No. 4780 60 VOLT HIGH CAPACITY BATTERY 
is by far the most satisfactory plate battery you can use. The 
extra large sized cells used in the construction of the battery not 
only supply sufficient power for the finest reception, but give an 
unusually long service life as well. The heavy spring clips ensure 
quick and secure connections. 

Price 22/6 
Columbia RADIO "A" DRY CELLS 
ESPECIALLY DESIGNED FOR WIRELESS 
and suitable for use with all types of dull emitter 
valves, the Radio " A " is the most reliable and 
efficient filament heating unit manufactured. 

Price 2/6 
No. 4770 45 VOLT EXTRA HEAVY DUTY IS ESPECIALLY RECOMMENDED FOR NEUTRODYNE CIRCUITS. 

ADVERTISEMENT OF J. R. MORRIS, r 5, K I N G SW A Y, LONDON, W. C. 

Ask your Dealer to show you an 

"OOJAH" 
LIGHTNING ARRESTOR 

L- I- 

THE " OOJAH " LIGHTNING ARRESTOR is designed to afford 
efficient protection to the wireless receiving set by providing a suitable 
by-path for high tension charges to earth, Its operation is quite 
automatic ; there is no " switching to earth " to be forgotten. 

Each" OOJAH " LIGHTNING ARRESTOR carries a 
5 Years' Guarantee against damage to your Wireless get. 

GREENSLADE & BROWN 
LANSDOWt'E ROAD, CLAPHAM, S.W.8. 

Telephone : Brixton 639. 

(!J BASKET COIL HOLDERS, 
Basket Coils are undoubtedly the most efficient form of 
compact inductance for short waves. 

If you make your own, or buy them ready made, you 
need good holders for the best results. ¡ t 
The BASKET COIL HOLDERS are (1 ,1+t 
efficient in design, manufactured from 11 RADIO e 
the best British materials and finished in an unsurpassed 
style. Made from the best British ebonite (not fibre), 
brass parts polished and lacquered and polished knob. 

11" knob 1/3 
Sru+oAro," /.t xxoe. (Postage 2d.) 

knob 1./6 

This is the original BASKET COIL HOLDER of its 
type. All good dealers stock them, but insist on seeing 

11 the trade mark stamped on each one. 
num. All others are inferior copies. Each 

RADIO packed in transparent envelope. 

If your dealer has not got them we send post free if you 
mention his name and address. LIST POST FREE. 

GOSWELL ENGINEERING CO., LTD., 
95=98, WHITE LION ST., LONDON, N.1 

LIBERAL TRAILS TERMS. 'Phone North 3051. 

AN ADVERTISEMENT IN " WIRELESS WEEKLY " is A GUARANTEE OF SATISFACTION TO BUYERS. 
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WHY BUY ACCUMULATORS ? ? 

IF you add depre- 
ciation to the 

expense and in- 
convenience of 
having your own 
accumulators un- 
skilfully recharged, 
it costs you 
considerably more 
than our inclusive 
Hire Service. 

AVAIL yourself of our real Hire Service. " Punctual weekly or fortnightly deliveries of 
Rotax Wireless Accumulators (Greater London 
Area) from 9/6 per quarter. If you have your 
own accumulators, let us maintain them. Always 
clean, fully charged and guaranteed satisfaction. 

RADIO DOCTOR AT YOUR SERVICE 

TF your set gives poor reception, our Wireless 
Specialist will call at your house and examine 

it for a small fee (Greater London Area) and if 
necessary estimate for repairs or re -construction. 

RADIO SERVICE CO., 13A, TORRIANO AVENUE. KENTISH TOWN, NW.S. // 
REAL SERVICE- HIRE OR MAINTENANCE 
WRITE FOR FOLDER E.7. 'PHONE: NORTH 4161-4162, 

P eerless in name and 
in performance 

I Size, r l in. dia., 1- in. high I 

I 6, 15, or 30 ohms. I 

ì 2/6 

As soon as you use the " Peerless Junior" 
Rheostat you will find it gives the full 
degree oLfaultless service that the name 
implies. The resistance element is immune 
from damage and will safely carry the 
current of two valves. An off position is 
provided and definite stop; are so arranged 
that it is impossible for a short circuit 
to occur. Complete, with handsome 
engraved nickel dial and one -hole fixing. 
Made in three types. 

From your dealer, or 
THE BEDFORD ELECTRICAL & RADIO CO., LTD., 

22, Campbell Road, Bedford. 

Wireless Wonders 
411113 at Westminster 

WIRELESS 
EXHIBITION 

AT THE ROYAL 

HORTICULTURAL HALL, 
VINCENT SQUARE, WESTMINSTER 

OCTOBER 
10th to 16th 
SIX DAYS ONLY 

ADMISSION 1 (Including Tax) 

DAILY 11 A.M. TO 
10 P.M. 

The greatest show yeti 
This year's Exhibition will be even 
better than last year. Many new 
exhibitors will be included, and a 
host of new ideas will be shown for 
the first time. Amazing progress 
has been made in many directions. 
Working Exhibits 
Machinery at work,' showing the 
actual manufacturing processes will 
be seen. 

Amateur Competitions 
Entries for the two cups offered for 
Amateur construction sets will be 
on view. 

How to get there 
By 'bus, alight at Westminster or 
Victoria, or near Army & Navy 
Stores, Victoria Street. By Under- 
ground, alight at St. James' Par.< 
Station. 

Organised by British Trade Exhibitions Ltd., 
35, Surrey Street, W.C.2 

HAWN 
MAXIMUM 

Efficiencg 

Strength 

Prices below WATERPROOF 

COILS 
MINIMUM 

Capacitg 

Damping Effects 

Resistance 

Tel. 832 Kingston. 

Coil 
Wave Length using 

denser in 
MAXIMUM 

'001 Variable Con - 
Parallel 

MINIMUM 
PRICE. 

13 - - 2/- 
25 395 190 2/4 
30 435 240 2/4 
35 515 360 2/6 
40 680 370 2/6 
50 835 485 3- 
75 1250 600 3/4 

100 1820 815 3/13 
150 2800 960 9/8 
200 3100 1870 5/4 
250 3750 2200 5/8 
300 9500 2300 6/- 
400 4950 2500 6/6 

Sold by all Wireless Dealers 

Sole Manufacturers: 

s ROAD, 

The Hawk Coil Co.,T SURBITON,ST. 'SURREY. 

We don't brag or boast about what we can do 

We " DD IT "-and then leave the t` VERDICT" to gou. 
Send your Burnt Out or 

iäälDamaged Valves to us 
T and we will Restore 

them to Function with 
OriginalCharacteristics 
EFFICIENCY MAINTAINED, 

RESULTS GUARANTEED! 
B.E. 9/6, D.E. 2V. '3 7/6, 

D.E. '06 9/6. 
Price list for Power Valves 

at application. 
We return the actual Valve you send us, post free, within 7 dais. 

THE NORTH LONDON VALVE CO., LTD., 
22, CAZENOVE ROAD, STOKE NEWINGTON, N.16. 

Liberal discount to Wireless Agents. 

Prov. 
Pat. 

Alston 
19101724 

Th 

The New 
"SOLENEX" 

RADIO COIL 
The Coil you will eventually use 

NO varnish impregnation, extra 
capacity losses, or undesirable 
wire kinks. 
BUT totally enclosed in beautiful 
gold tinted celluloid case, hollowed 
patented coil mount and hollow 
plug pin and highly effdient,eccen- 
trie generative winding. 
The smartest and highest efficient 
coil on the radio market to -day. 

Supplied in all Wavelengths. From 4/6 to 101- each 

F.G.KETELBEY,A.M.I.E.E. WlwsaterDisirita,ors,t 
Worcester Chambers, 14, New St., Birmingham. 

'Phone :Cep. 5633. 'Grams : " Satelbee, B'ham." 

AN ADVERTISEMENT IN s" WIRELESS WEEKLY t' IS A GUARANTEE OF SATISFACTION TO BUYERS. 
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"Gia'nt'aud_ 
eakers L - 

and Tliéir Possibilities 
by Captain HJRoUnd,M.C., M.I.É .E. 

Here is a Selection 

FROM THE CONTENTS : 

Giant Loud Speakers and their 
Possibilities. 

Did Marconi Invent Wireless ? 

Three Good Circuits to Try. 

Some Famous Wireless Rescues. 

How to Wash Your Crystals. 

Increasing the Range of your 
Crystal Set. 

A Reinartz Receiver using 
Plug-in Coils. 

Two Circuits on the Centodyne. 

An Easily Made. Low -Loss 
Crystal Set. 

Now on 
SALE 

TEVERY TUESDAY2D 

Captain H. J. ROUND puts before the 
public another of the marvellous possibilities 
of the application of wireless. 

You should certainly read this article appearing 
exclusively in the current issue of "WIRELESS" 
-The One -Word Weekly. 

The Editor, PERCY W. HARRIS, M.I.R.E., writes 
on " Where the British Sets Score," while there 
are many further contributions of interest and 
value to every member of the public possessing 
or about to buy or construct a wireless receiver 

Obtainable at all Bookstalls and Newsagents. 
If any difficulty send 13/- for yearly subscrip- 
tion to Radio Press, Ltd., Bush House, 

Strand, W.C.2. 

BUY YOUR COPY TO -DAY 

Barcicyse A 
AN ADVERTISEMENT IN " WIRELESS WEEKLY " IS A GUARANTEE OF SATISFACTION TO BUYERS. 



OCTOBE2 7T11, 1925 ADVERTISEMENTS WIRELESS WEEKLY 

Modej Wireless 

MODERN WIRELESS (now on sale) contains many 
tascinatine articles. 

Capt. H. J. Round, M,I.E.E., Chief of the Research De- 
partment of Marconi's Wireless Telegraph Company, 
contributes " Working your set from the D.C. Mains." 
This article directly interests all valve set users and shows 
a practical method of using your D.C. lighting mains as 
sources for L.T. and H.T. current supply. The great saving 
in accumulator bills and H.T. Battery replacements will be 
apparent to every enthusiast. 

The set builder is catered for extensively in this issue. Of 
special interest among the many sets described is "THE 
COASTAL THREE" (illustrated above), by A. Johnson - 
Randall. This highly efficient and selective set uses a 
" trap" circuit and will reduce considerably the interference 
to which coast dwellers are subjected. Full constructional 
details are given. Altogether five sets are described in 
"MODERN WIRELESS," ranging from crystal to multi - 
valve. Many other articles of practical value to enthusiasts. 

On Sale Everywhere 

lI MONTHLY 

SELECTION FROM" 
CONTENTS. 

HOW TO BUILD; 
THE COASTAL THREE. By A. 

Johnson-llandall. 
A FOUR -VALVE RECEIVER By 

D. J. S. Hartz, B.Sc. 
A TWO -VALVE SET. By John W 

Barber 
A ONE -VALVE RECEIVER. By 

Stanley O. Ranee. M.I,R.E 
A CRYSTAL SET. By B. J Marriott 
AN ACCEPTOR WAVE -TRAP. By 

O, P. Kendall, B.Sc 
THE VALVE AS A DETECTOR.' By 

John Scott-Ta:yart, F.Inst.P., 
MICROPHONIC NOISES." By Major 

James Robinson, D.Sc. Ph,D._F.Inst.P. 
FR WORKING YOUR SET OM THE 

D. O. MAINS." By Capt. H J .Round, 
M.I.E.E 

"THE LIFE OF A VALVE.' By. Cap 
H. L, Crowther, M.Sc, 

H.F, TRANSFORMER DESIGN." By 
Percy W Harris. M.I.R.E. 

BUY YOUR COPY TO -DAY 
tsD11'Ii'D BY JOHN SCO2'2'-l'dOOAR'1`, 

varuay+ .4A 



/4 LIkELESS WEEKLY ADVERTISEVIENI S. OCTOBER 7T11, I925 

?Jettera 
Think what this means I At first it is not easy to grasp the wonderful 
advance in wireless reception which this R.I. Retroactive Tuner 
implies. 
With the aid of this perfectly designed instrument the use of plug-in 
coils is entirely eliminated, and correct and efficient aerial reaction is 
assured over a wavelength range of frcm 175-4,000 metres. In 
addition, it is practically impossible to obtain equal efficiency with 
p,rug-in coils, firstly because of the difficulty of selecting the correct 
combination over such a wide wave -length band, and secondly because 
coils of fixed value are not so finely graded as a tapped inductance, in 
which the same station can be got on 2 or 3 different switch positions. 
The special dead end switch entirely eliminates all energy loss, and 
when used in conjunction with a variable condenser it practically 
forms a complete receiving circuit. 
Get the best out of your set to-day by fitting the new R.I. Retroactive Tuner. 
There are many imitations of the original R.I. Retroactive Tuner, 
but you will only be satisfied if you insist on R.I. PRICE 39/6 

Write for the new R.I. Blue and Gold Catalogue. 

THE MOST TALKED - OF FEATURE OF THE WIRELESS EXHIBITION 
THE MARK OF BETTER RADIO 

Advt. R.I. Ltd., 1z, Hyde Street, New Oxford Street, London, IV.C.1 
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