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Inexpensive Burndept Loud 
Speaker E 

The Ethophone-Duplex: £5 5ç. The Burndept Junior: £2 15s. 

No. 1503. Ethophone-Duplex, without 
valves, coils, batteries, etc., £5 5s., 
Marconi Licence, LI 5s. 

No. 331. Burndept 
Junior Loud 
Speaker 2.003 ohms 
resistance, £2 15s. 

PEOPLE who want to listen to broadcast 
from their local station on a loud speaker 
but do not want to spend a great deal 

will be very interested in the five -guinea 
Ethophone-Duplex and the Burndept Junior, a 
loud speaker which costs little more than the price 
of two pairs of good headphones. Where cost is a 
consideration these two Burndept instruments 
command attention. Better value in wireless 
apparatus would be hard to find. 

The Ethophone-Duplex is a two -valve receiver which will 
work a loud speaker about 20 to 25 miles from a main broadcast 
station, and about 100 miles from the high -power station, though 
in many cases better results are obtained under favourable con- 
ditions. Tuning is effected by a new type of variable condenser. 
The reaction coil is controlled by a geared coil -holder giving 
vernier movement. The dual rheostat enables one to use bright 
or dull -emitter valves without altering the instrument in any 
way. The Ethophone-Duplex will receive on any wavelength 
between 250 and about 5,000 metres. For the money you could 
not build such an efficient receiver. The instrument is fully 
guaranteed. 

The Burndept Junior, a new Burndept accessory, is a sweet - 
toned loud speaker that gives sufficient volume of sound for 
ordinary domestic requirements. The diaphragm is of the 
" floating " pattern and is adjusted by means of a knurled nut in 
the base. A black crystalline finish makes the instrument 
particularly neat in appearance. 

Write now for particulars of the Ethophone-Duplex and the 
Burndept Junior. Demonstrations can be arranged with any 

Burndept Agent. 

[BURN 
/1// ///////////// /// / 
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DEPT 
// z' 

BURNDEPT LTD., Aldine House, Bedford Street, Strand, London,W.C.2 
Telephone : Gerrard 9072. Telegrams : Burndept, Westrand, London. 

LEEDS : 12, Basinghall Street (near City Square). 
CARDIFF: 67, Queen Street. NORTHAMPTON: 10, The Drapery. 

Purchase Burndept by its name-substitutes are not the same. 
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A Memorable Presidency 
HE Radio Society of 
Great Britain is to be con- 
gr`atulated upon the accept- 

ance by Sir Oliver Lodge, 
F.R.S., of the position of Presi- 
dent for the forthcoming year. 
Sir Oliver Lodge's decision is 
one more proof of the prestige of 
the leading amateur society, and 
will do much to strengthen its 
position. 

The constitution of the Radio 
Society of Great Britain provides 
that no President may occupy the 
position for more than two con- 

_ secutive years. While we have 
no quarrel with the rule itself, 
we think that experimenters 
throughout the country will view 
with regret the fact that under 
this rule Dr. Eccles has had to 
vacate the Presidential chair. 
His two years of office have been 
marked by many notable changes 
in the Society, and only those 
closely associated with the or- 
ganisation have even an approxi- 
mate realisation of the immense 
amount of work he has, person- 
ally, done in improving the status 
of the amateur. 

First and foremost the new 
constitution owes very much to 
Dr. Eccles, who has not merely 
presided at numerous committee 
meetings, but has given of his 
own very valuable time many 

weeks in perfecting it. The 
General Committee of the 
affiliated societies-one of the 
most important advances in the 
amateur organisation-owes its 
inception to him, while as an 
ex officio member of all commit- 
tees, he has given freely his 
mmooooocaooce-®>o 
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expert 
points. 

So far as licences ate con- 
cerned, the strong -and yet tactful 
attitude he has adopted has con- 
tributed much toward the clear- 
ing up of many anomalies. 
Much of this success has been 
due to the fact that Dr. Eccles 
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advice on innumerable 

is held in high regard both by 
the authorities and the amateurs 
who have entrusted their interests 
to him. 

Within his period of tenure of 
this office Dr. Eccles has seen the 
Society take its own offices in 
Victoria Street. The organisa- 
tion necessary for the successful 
conduct of this part of the 
Society's activities has been the 
subject of his personal super- 
vision throughout, and to this 
alone he has given up many 
hours each week. 

With such an example before 
them, experimenters throughout 
the country should seriously con- 
sider whether they are giving 
adequate support to the parent 
and to the affiliated societies. 
We have criticised freely, and 
shall continue to do so, the 

- activities of the Radio Society of 
Great Britain, believing that such 

'criticism is helpful. We feel 
too keenly the need of well - 
organised effort on the part of 
the amateurs to pass by without 
comment the various develop- 
ments. Our criticisms in the 
past have received full support 
from our readers, and we feel 
sure that they will join with us in 
thanking Dr. Eccles, on behalf of 
the amateurs of the country, for 
the great assistance he has given 
to the movement during his 
period of office. 
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The Calculation of the Natural Wave= 
Length of an Electric Circuit 

By JULIUS FRISH, M.S o., 

An article of value to all who prefer to design their own apparatus. 

I SHALL endeavour in this 
article to show how to cal- 

culate the natural wavelength 
of an electric circuit with the 
minimum of mathematics and 
without assuming much pre- 
vious knowledge of electricity. 

L/NES 
OF 

FORCE` 

Fig. 1.-Distribution of field around 
a straight conductor. 

The centimetre -gramme -second 
(" C. G. S.") method of measur- 
ing length, mass and time will be 
adopted. Also to save space a 
million will be written tor, a thou- 
sand Io', and so on. 

The first thing to be noted is 
that in wireless work both fre- 
quency and wavelength are 
spoken of. The relation between 
these quantities is, of course, that 
velocity equals wavelength x 
frequency; just as the velocity of 
a train equals the length of a 
truck x the number of trucks 
coming out of a tunnel per 
second. 

Velocity of Electric Waves 
The velocity of electric waves 

is the same as that of light, i.e., 
about 300,000,000 (3 X Ioa) 

metres per second, so that a fre- 
quency of a million per second 
would give a wavelength of 
300,000,000 

1,000,000 or 30o metres. 

Magnetic Field 
It is found experimentally that 

when a current flows in a wire the 
space round the wire has mag- 
netic properties, and is called a 
" magnetic field." (See Fig. I.) 

A magnetic field is a portion of 
space in which a magnet, a com- 
pass for instance, is attracted or 
turned in some definite direction. 
The strength of a magnetic field 
is measured in a unit called 
" lines of force per square centi- 
metres." 

It is found experimentally that 
if a conductor of electricity is 
moved in a magnetic field so as 
to cut the lines of force at right 
angles, a voltage is generated in 
this conductor proportional to the 
rate of cutting lines of force. 
This gives us the unit of the 
" volt " which is the result of 
cutting to lines per second. 

Lines of Force 
Further, it is not necessary to 

be too insistent on being able to 
L/NES OF FORCE. ROTE OF CHANCE. 

/80 270 360 
O 90 

-.- 

Fig. 2. --Illustrating the relation 
between magnetic field and its rate 
of change. 

see the lines of force cutting the 
conductor; they may be just in- 
serted or withdrawn from a turn 
of wire or loop in the electric 

circuit, so that the above defini- 
tion may be stated by saying that 
if the lines are varied through a 
turn or turns of a circuit, each 
turn has a voltage generated in 
it equal to the rate of variation 
of the lines through it, a varia- 

* 

VOL YS. 

Fig. 3. Relation of voltages pro- 
duced across a coil and a condenser. 

tion of to' lines per second 
making a volt in each turn. 

It follows from these two state- 
ments that a current can never 
vary, however slightly, in an elec- 
tric circuit without causing a 
voltage in that same circuit, 
which voltage always tends to 
oppose the change of current, i.e., 
when the current starts to de- 
crease in an electric circuit (and 
all electricity must flow in a cir- 
cuit) the number of magnetic lines 
through that circuit is diminished 
and thus generates a voltage in 
the circuit in such a direction as 
to tend to keep the current flow- 
ing. 

Self Induction 
This tendency is called the, 

" self induction " of a circuit; 
when it is wished to accentuate 
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the effect, the wire forming the 
circuit is wound in a coil so as to 
make the lines due to each turn 
cut all the other turns. 

The self induction of each turn 
is the number of lines going 
through that turn for each 
ampere in the circuit, the self in- 
duction of the whole coil is the 
sum of that of each turn; and as 
the lines through each turn are 
generally those made by all the 
turns, the self induction of a coil 
increases as the square of the 
number of turns. 

Self induction is measured in 
units called hennies and equals :- 

Number of lines through the 
coil when one ampere is flowing 
x turns in the coil- ion. 

A micro henry is one -millionth 
of a henry. 

Now imagine such a coil carry- 
ing an alternating current, i.e., a 
current which varies harmonically 
from a maximum in one direction 
to a maximum in the opposite 
direction. The lines are a maxi- 
mum when the current is a maxi- 
mum, but their rate of change is 

'a maximum when their number is 
going through zero (see Fig. 2), 
so that the voltage across the coil 
generated by these self-made 
lines is a quarter of a wave be- 
hind the current. 

Condensers 

The next phenomenon I want 
to introduce you to is quite dif- 
ferent. It is what happens when 
you connect a battery, say, to a 
condenser which consists of two 
parallel plates near to, but not 
touching, each other. If you 
were very quick, you could find 
that at the moment of contact a 
Little electricity flowed into one 
plate and óut of the other, but 
unless the battery were of a suf- 
ficiently high voltage to spark 
across between the plates., this 
flow of electricity would stop 
almost immediately. The quan- 
tity of electricity which flows into 
a condenser is proportional to the 
voltage applied to its plates, and 
the capacity of a condenser is 
defined as the amount of elec- 
tricity which flows into it for each 
volt applied across it. It is very 
like pumping gas into a steel 
bottle, the capacity of the bottle 
could be measured by the quan- 
tity flowing in for each pound to 
the square inch pressure applied. 
Capacity so defined is measured 
in farads. 

Nºw apply an alternating volt- 
age to the condenser plates, the 
electricity forced in during the 
positive half of the wave will 
come out during the other half, 
and so a condenser appears to let 
an alternate current flow through 
it and to stop a continuous cur - 

Arm OF FORCE 
N PER SQ. CM. 

ftrv,orior. 

PLAN. 

Fig. 4. Illustrating the method of 
rotating the coil for obtaining an ex- 
pression for self-induction. 

rent; though it would be more 
accurate to say an alternating 
current flows in and out of a con- 
denser, not through it. 

Here again the voltage across 
the condenser plates will be a 
maximum when the current is 
zero, as at that moment electricity 

Fig. 5.-Division of current 
parallel paths. 

through 

has been flowing into it for half 
a wave and is just going to re- 
verse and come out again. 

So that if we put a self induc- 
tion coil and a condenser in series 
and make the same alternating 
current flow through both, the 
voltage on the condenser and on 
the self induction will be a maxi- 
mum when the current is going 
through zero, but they will be in 
opposite directions; the volts on 

Wireless Weekly 
the self induction will be oppos- 
ing the current which is just 
growing up from zero, whereas 
the pressure in the condenser will 
be aiding the growing current as 
it is in the direction to let the 
stored up electricity out again. 

It is seen that the frequency of 
alternation of the current has an 
opposite effect on self induction 
to that which it has on capacity. 
At no frequency, i.e., a continu- 
ous current, self induction is no 
hindrance, as the self-made lines 
of force, however numerous, do 
not vary. Continuous current is, 
as we have seen, entirely inter- 
rupted by a condenser. 

Rate of Change 
On the other hand, as the fre- 

quency gets higher the effect of 
the self induction increases as the 
rate of change of the lines be- 
comes greater. The condenser, 
however, has less and less to do, 
for if th.e current or rate of flow 
of electricity is the same, the time 
during which it flows in any direc- 
tion is less, and therefore the 
quantity of electricity it has to 
accommodate i.s less the higher 
the frequency. 

As explained above, all electric 
circuits must have some self in- 
duction, which impedes the flow 
of an alternating current, but if 
to such a circuit we add the right 
amount of capacity a voltage will 
appear at its terminals equal and 
opposite to that made by the self 
induction, and will therefore 
neutralise the effect of the latter 
and let the alternating flow of 
electricity surge round the circuit 
with the least possible obstruc- 
tion. 

Natural Frequency 
In fact, could we eliminate re- 

sistance from the circuit, which 
plays the rôle which friction takes 
in mechanics, electricity once 
started oscillating at the appro- 
priate rate would continue to do 
so for ever. This then would be 
the natural frequency or " note " 
of the circuit, and such a circuit 
would respond to this note and to 
no other. 

It follows that for every circuit 
containing self induction and 
capacity there must be one par- 
ticular frequency at which each 
nullifies the effect of the other. 
Or, putting it another way. there 
must be some values of self in- 
duction and capacity which 
balance each other for any par- 
ticular frequency. 
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Having now explained the way 

the thing works, it only remains 
to put in the arithmetical con- 
stants to enable us to make all 
the necessary calculations. 

Example 
The maximum volts at the ter- 

minals of an inductance of L 
henries is calculated in this 
way:- 

Imagine a rectilinear coil ro- 
tating in a uniform magnetic field 
about one of its sides as axis, 
place the coil so that the two 
sides of length r centimetres each 
adjacent to this axis revolve in 

Fig.6.-True direction of current flow 
in an oscillatory circuit. 

the plane of the lines and sodonot 
cut them (see Fig. 4), so that the 
volts would only be generated (by 
cutting lines) in the remaining 
side of length l centimetres. Let 
the magnetic field have H lines 
per square centimetre, and let the 
coil rotate at n revolutions per 
second. The speed of the side l 
through space=2rrrn centimetres 
per second. The maximum rate 
of cutting lines would then equal 
H x l x 2rrrn per second. This, 
divided by io°, is the volts in the 
soil. 

H x l x r is the maximum num- 
ber of lines through the coil. 
Therefore the volts= 

maximum l ines 
IO, 

Now instead of revolving the 
coil in a magnetic field keep it 
stationary and put an alternating 
current in it. This current (of maxi- 
mum value C amperes) will make 
lines of force through the coil, 
which will vary in just the same 
;way as the lines did when it was 
revolving. By the definition of 
the henry, L is the number of io° 

X 2rn. 

lines for one ampere, so LC is the 
maximum number of to' lines for 
a current whose maximum value 
is C amperes. n, the revolutions 
per second, is the frequency, 
written - , therefore the maxi- 
mum volts at the terminals of the 
inductance L= 2ir -- LC. 

Condenser Discharge 
Taking now the case of the 

condenser, if the current varies 
harmonically and its maximum 
value is C, its average value over 
half a wave is, from the mathe- 
matics of harmonic motion, C x 
In half a wave the condenser 
changes from full in one direction 
to full in the opposite, so that 
from empty to full takes a 
quarter of a wave, or - seconds, 
in which time electricity equal to 
C. ñ'4- flows into it. The voltage 
at its terminals will therefore be 
C. e 4-' g=C x- where K is 
the capacity in farads. 

Resonance is attained when the 
volts on the self induction and the 
volts on the condenser are equal 
(and opposite), as in Fig. 3, i.e., 
when 27r-LC 

C from which 
27r -K 

2a LK 
I I 

Now the wavelength=velocity 
frequency =3 x Ió x 27r LK 

metres= 18.85 ,/LKx ioe. 
If LI is in micro -henries and 

Ki in micro -farads, the wave- 
length=1885x s/LI Ki metres. 

It will be seen that the effect 
ofself induction is greater the 
greater the self induction, whereas 
the greater the capacity of a con- 
denser the less effect it has on the 
circuit. If the two are put in 
series so that the same current 
flows through each, the volts at 
the terminals of the self induction 
are proportional to the self induc- 
tion of the coil, but the volts on 
the condenser are greater the less 
the capacity. 

Constant Wavelength 
Thus to keep the wavelength 

of a circuit constant, if the self 
induction its increased the 
capacity must be proportionally 
decreased. 

All the above is on the assump- 
tion that the self induction and 
eapaeity are in series, in which 
ease the cut e,it in each is the 
same, but the pressure across 
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each is controlled by its indi- 
vidual value. 

If, instead of this, the two are 
placed in parallel in a circuit, as 
in Fig. 5, then the opposite is 
true; each has the same volts 
across it, but the current divides 
according to the values of L and 
K. 

The expression in the last 
column can again be used, but in 
this case the currents, which were 
alike and both called " C " when 
in series, will now in general be 
different, and we can write 

21r - LCL- CK. 
27r -K 

When they were in series the 
volts on each were opposite in 
direction, and could be made of 
equal magnitude by adjustments 
either of the values of L and K 
or of the frequency. Now they 
are in parallel they share the 

Fig. 7. --This arrangement of turns 
gives the highest self-induction. 

same volts, so the currents are, 
at any instant, opposite in direc- 
tion, and can likewise be made 
equal in magnitude by similar 
adjustments; for instance, CL= 
CK when 2rr - L= i i.e., when 

2ir-K 
I which is seen to be 

2rr LK 
identically the same frequency as 
that which did the trick when the 
two were in series. 

Deception 
So you see that the arrows in 

the nice little picture (Fig. 5) are 
all wrong ! There need be no 
current in the outside circuit at 
all, only an alternating voltage of 
the right frequency, for the cur- 
rents in L and K to be enormous. 
As before, were it not for resist- 
ance, the currents would be in- 
finite. This parallel circuit can 
therefore be " tuned " in the 
same way as the series circuit, 
and exactly the same expressions 
for wavelength, etc., hold good. 

A word should now be said 
about connecting two condensers 
or two inductances together. 
This may be done in series or in 
parallel. 
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I. Two equal condensers in 
series, capacity half that of either 
alone because, of the voltage 
available to charge them, only half 
is across each and therefore only 
half the electricity goes in. 

2. Two unequal ditto of 
capacities Kr and K2. Capacity 
in series=K1xk2 

KI+K2 
3. Two or more condensers in 

parallel capacity the sum of the 
individuals. 

4. Two or more inductances in 
series-the sum of all. 

5. Two inductances in parallel. 
L1 x Ls 
L1± L, 

The capacity of a condenser 
depends on the total area of its 
plates and inversely on the dis- 
tance apart of the plates, and also 
on what is between them. 

K' = kc 

d 
x Ice 

K' is capacity in microfarads. 
A is the total area of the space 

tiTiTiltt1 ' , tt1 ,ffl, 
Fig. 8. --Separating the turns reduces 

the self-induction. 

between the plates in square 
centimetres. 

d is the distance apart in centi- 
metres. 

kc is the " specific inductive 
capacity " of what is between the 
plates; for air kc=1, for other 
substances it varies :somewhat, 
but for certain glass it is about 7; 
for paper about 2 ; for mica about 
6. 

Aerial to Earth Capacity 
In the same way an aerial has 

a capacity to earth approximately 
equal to some constant x its 
length _ some function of its 
height above the ground. The 
self-inductance of a coil depends 
on its diameter and on the num- 
ber of turns squared ; it also de- 
pends on whether the turns are 
all bunched together so that all 
the lines of magnetic force link all 
the turns, also the lines would 
then have the shortest possible 
return path outside the coil. 

If the turns of wire are, on 
the other hand, spread out in 
a single layer along a tube, the 
strength of the magnetic field is 
not much increased by the number 
of turns, as each turn, though 
bringing its extra magnetising 
force, also brings an equivalent 
extra length of magnetic circuit 
to magnetise. 

For the bunched coil, the self- 
inductance in microhenries is 

approximately ksxdxT'when 
Ioo 

d is the diameter of the coil in 
centimetres T is the number of 
turns. ks----one for air and other 

Wireless Weekly 
non-magnetic substances (i.e., 
everything except iron, nickel and 
cobalt). For iron ks decreases 
with the density of the lines of 
force, but is always many thou- 
sand times that for air. 

For long single layer coils, l 
centimetres long and having T 

d2 

2 

turns, L' - ioo 
microhenries 

approximately. 
In the same way the loop con- 

sisting of an aerial, earth wire, 
and earth has self-induction which 
is proportional to the length of 
the aerial and increases with its 
height. 

A New American High -Power 
Broadcasting Station 

pLANS are now complete for 
the erection of an American 
broadcasting station with a 

power equal to that of 5XX 
Chelmsford. 

It is hoped that the new station 
will commence operations on or 
about April i of this year, and 
under favourable conditions, 
should be heard in this country. 

WCCO is the call sign of the 
new station, which will be 
situated 18 miles north-west of 
Minneapolis. The aerial towers 
will be zoo feet high, and of the 
three-legged type, set in concrete 
bases. 

The studios, of which there 
will be three, are going to be 
situated in Minneapolis, and 
special telephone lines have 
already been laid between the 
city and the broadcasting plant. 

When WCCO is completed, it 
will be one of the most powerful 
stations in the United States, and 
will be international in its scope. 

The programmes to be broad- 
cast from WCCO are going to 
be of a novel character, and will 
be a departure from the usual 
type of wireless programme. 

In this connection, it may be 
interesting to note that there are 
several American broadcasting 
stations which provide pro- 
grammes of a nature unfamiliar 
to British listeners. WOR- 
Newark, has a morning gym- 
nasium class each morning at 
7 a.m., as does KDKA-Pittsburg. 

Many of the American radio 

stations commence operations at 
10 a.m. or earlier, American time, 
and continue at intervals through- 
out the day until II p.m. 

Some American stations not 
very well known to British 
amateurs are WGR-Buffalo on 
319 metres, WSB-Atlanta on 429 
metres, and WEBH-Chicago on 
370 metres. 

THE SET FOR 
FAMILY USE 

For general family use a 

loud -speaker is usually 
essential, and few loud- 
speaker sets have proved so 
popular as " The Family 
Four -Valve Set," by Percy 
W. Harris (Radio Press En- 
velope, No. 2, price 2s. 6d., 
or 2S. 9d. post free). This 
set is provided with a simple 
" on and off " switch, so 
that any member of the 
family can bring it into use 
when it has once been 
adjusted. 
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SO 
- CALLED " negative 

resistance " or reaction 
effects (up to and beyond 

the point where self -oscillation 
commences when a tuned oscil- 
lating circuit is present) can be 
obtained in a number of ways 
besides the familiar method of 
direct magnetic coupling of a 
" reaction -coil " with the grid- 
tuning -inductance of a triode. 
Besides the various methods of 
electrostatic reaction available, 
and such arrangements as the 
Hartley oscillator, etc., possible 
with an ordinary three -electrode 
valve, there are, amongst others, 
the familiar American " dyna- 
tron " arrangement (using in 
effect two anodes), and the 
" negatron " device worked out 
by J. Scott -Taggart several years 
ago, for which a special type of 
valve is necessary, but in which 
self -oscillation is obtained with 
the use of a single inductance 
arranged as part of an ordinary 
oscillating circuit. 

Recently a Dutch investigator 
has devised a very simple method 
of obtaining self -oscillation (and 
therefore the so-called " nega- 
tive -resistance " effects) by the 
use of a four -electrode valve of 
the type developed some time 
ago in Holland and France for 
use in ordinary receiving circuits 
with but moderate plate-poten- 
tials. An interesting account of 
this has been given in our con- 
temporary, Experimental Wire- 
less, No. 15, Vol. II, under the 
name of the " Numans Oscilla- 
tor." A complete explanation of 
the modus operandi of the nega- 
tive-resistance effect does not ap- 
pear to have been published yet : 

a suggestion is given elsewhere, 

PLUG -/N COIL 
(0F LOW RESISTANCE IN 
LOWER WAVE-LENCIN RANGE 

0002p F 

FINELY-AM/STABLE 
CARBON-COPPRESS/ON 
OR VERN/ER TYPE 

Fig. 1.-The " Negadyne" circuit. 

The "Numans Oscillator " 

based upon a determination of 
the actual characteristics of four - 
electrode valves operating under 
the conditions obtaining in these 
circuits. 

Connections to the Grids 
The essential point is that, in 

place of connecting, as usual, 
the inner grid of an ordinary 
four -electrode valve directly to 
a tapping -point on the high-ten- 
sion battery (or, as in some cir- 
cuits, to the L.T. plus on the 
positive side of the filament - 
resistance), and using at the 
most a magnetic coupling to the 
A.T.I. of a coil inserted in this 
circuit (as in certain Dutch 
circuits), in these " negative - 
resistance " circuits the grids 
are connected directly together 
by an ordinary grid -condenser, 
and a tuning inductance (to- 
gether with its tuning condenser 

Fig. 2.-The reaction control. 

to complete a proper oscillating 
circuit) is placed across the 
combined grids and the " earth " 
or filament. The inner -grid is 
given a steady mean positive 
potential by means of a small 
H.T. battery, of the usual size 
adopted in an efficient four -elec- 
trode receiving circuit (5 to 12 
volts or so), the resulting grid - 
current flowing either through 
the tuning -inductance or through 
a special radio -choke. The grid - 
condenser serves to keep this 
comparatively high positive 
potential from the outer grid, the 
customary grid leak to the L.T. 
positive maintaining its mean 
potential slightly positive with 
respect to the negative end of the 
filament in practical " ` Nega - 
dyne " circuits. 

An essential feature is the pro- 
vision of a steady positive plate - 
potential to the outermost elec- 
trode, the " plate " of the four - 
electrode valve, by the same 
small H.T. battery which serves 
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to maintain the inner -grid poten- 
tial and mean grid -current; this 
battery is sometimes tapped for 
fine ac"ustment of both poten- 
tials. The plate current to this 
outer positive electrode is con- 
trolled by grid -potential and by 
the usual process of grid -con- 
denser and grid leak rectifica- 
tion of H.F. oscillations on the 
outer grid. 

Applications 

It occurred to the writer, as 
soon as the details of this simple 
negative -resistance circuit were 
available, that, in addition to the 
various applications suggested 
for heterodyne wave -meters, coil 
calibrations, etc., there was a 
suggestion here for an effective 
single -valve reaction -circuit, if 
only this powerful direct reaction 
effect could be got under con- 
trol. 

Simple Reaction Control 

Experiments with an ordinary 
Dutch type of four -electrode 
valve not only amply confirmed 
the original statements as to the 
power and immense wave -length 
range of this oscillating circuit, 
given suitable inductances and 
capacities, but soon showed that 
the necessary fine control over 
reaction effects and oscillation 
could be obtained in the simplest 
way possible, giving an effective 
and at the same time an ab- 
surdly simple and easily -tuned 
receiver, when directly connected 
to the usual outside aerial and 
earth. The resulting circuit, for 
which is suggested the expres- 
sive name of the " Negadyne "- 
to recall the fact that it is essen- 
tially a negative -resistance cir- 
cuit-is indicated in Fig. 1, 
which also gives the essential 
constructional details to repro- 
duce it. 

in 
t 
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IN BUZ 

This article throws in- 
teresting light on the 
little understood prin- 
ciples of 4 -electrode 
valve working and gives 
practical circuits evolved 
in the course of the 

research. 

Filament temperature 
The fine control over reaction 

required in a practical receiving 
circuit is provided very simply by 
fine adjustment of the filament 
temperature. A really finely 
adjustable carbon compression 
type of filament resistance is 

indicated; or, if available, the 
so-called " vernier " type of 
filament resistance with a sepa- 
rate fine adjustment. An effec- 
tive alternative is provided by 
putting two filament resistances 
in parallel, as, e.g., an ordinary 
wire resistance" in parallel with a 
3o -ohm carbon -compression type, 
as indicated in Fig. 2. The first 
is then set at a value just below 
that which will permit self - 
oscillation, and fine adjustment is 
carried out on the second. 

The H.T. battery 
The small high-tension battery 

has, in practice, the same value 
for both inner -grid and outer 
plate -circuits, and for ordinary 
Dutch types of four -electrode 
valves obtainable here, and also 
for the Marconi -Osram D.E.7 
type -(developed for a very diffe- 
rent type of circuit), a value of 
from 8 to 12 volts is required, 
though some results can he ob- 
tained at times with only 4 volts 
(one flash -lamp battery). Natur- 
ally the highest value which will 
give satisfactory results and 
good control will be chosen, so 
that a satisfactory output is 
obtainable. 

Oscillation 
The grid -condenser and grid 

leak are of usual values ; the 
value of the latter is anything 
but critical, and it is entirely un- 
necessary to have it " variable." 
As there is, if anything, rather 
an embarrassingly powerful 
reaction effect available, there is 
no need to use loose -coupled cir- 

cuits or small series aerial con-- 
densers merely to give free 
oscillation, except on the very 
short waves. 

Plug-in coils 
With ordinary plug-in coils 

(preferably those of reasonably 
low resistance on the shorter 
waves), ranging from a six -turn 
coil to No. 1,500, controlled oscil- 
lation and excellent sensitive re- 
ception resulted, on practical 
trial of the circuit ; and powerful 
oscillation was obtained down in 
the audio -frequency region even 
with the telephones themselves 
shunted by a small capacity, or 
with an intervalve L.F. trans- 
former winding. 

Fig. 3. An alternative method of 
control. 

Simplicity of control 
The advantage of being able to 

use any size or form of tuning in- 
ductance, without a separate re- 
action coil, and with no other 
reaction control than a filament 
resistance, is fairly obvious. 

An alternative method of con- 
trol some may like to try is in- 
dicated in Fig. 3, where R is a 
non -inductive resistance variable 
up to 20 or 30 ohms-i.e., 
another filament resistance of the 
carbon compression type. 

Results 
With the circuit of Fig. i it 

was an easy matter to go round 
as many of the main B.B.C. sta- 
tions as one wished for,, on the 
single valve and on a poor low 
7o -ft. test aerial in the country. 
Three or four of the B.B.C. re- 
lay stations were tuned in, and 
several of the Continental sta- 
tions, Madrid in particular com- 
ing in with his usual strength. 
WGY, 380 metres (Schenectady), 
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Fig. 4.-A single -control super- 
regenerative receiver. 

was picked up on the low aerial 
before one a.m., and followed 
intermittently for over an hour 
on the high regular aerial (some 
too ft. long, single -wire). Re- 
ligious addresses, interspersed 
with choir -singing by female 
voices, were quite distinct, as far 
as the swaying of the aerial in 
the wind, and consequent detun- 
ing effect allowed. Another 
fainter station on about 360 
metres was also heard, but not 
identified. It may have been 
WRL, or any one of the many 
lower -powered stations on that 
wavelength. A 25 -turn coil of 
No. 18 wire was used here, and 
8 volts H.T. The valve was the 
ordinary Dutch pattern with 3 

volts on the filament. 
A Simple Super Arrangement 
Fig. 4 gives working details of 

a single control super -regenera- 
tive receiver which is surely the 
simplest and easiest to operate of 
any ! The adjustment of the re- 
lative intensity of H.F. and 
quenching -frequency oscillation is 
produced solely by adjustment of 
filament temperature, as the 
quenching oscillation starts first 
with cooler filament, and the only 
subsequent adjustment over quite 
a range is that of the tuning con- 
denser. A very short aerial, or 
earth lead alone, should be used, 
unless a small frame -aerial be 
preferred. The possibilities for 
portable sets are obvious. 
Moderate loud -speaking was 
given at 35 miles from 2L0 by 
this, with a 2 -ft. square frame - 
aerial (of to turns spaced at 

in.), and with only 4 volts H.T. 
on the single 4 -electrode valve. 

In M ID t s ! 
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And Yet Again 
BEFORE really getting 

down to business, I cannot 
refrain from giving you a 

piece of news about our old 
friend the loud speaker joke. You 
may remember that I traced its 
history several months since, 
showing how it was first made 
by myself two years ago; how, 
after making a glorious round 
of our own weeklies and those on 
the Continent, it travelled across 
the Atlantic and won a prize 
quite recently in one of Uncle 
Sam's scientific papers. It still 
keeps cropping up, usually in its 
original form-Who was the 
first wireless enthusiast? 
Adam, because a loud -speaker 

. . Adam was first in 
the field . . 

was made from his spare parts 
-though sometimes there are 
slight variations of the theme. 
I really thought, though, until 
the other day, that its popularity 
was dying out, for I had seen it 
in very few publications for some 
weeks. Apparently, however, 
it has taken on a new lease of 
life, for only a few days since 
one of our own dailies gave it a 
prominent place as something 
bright and novel. The only 
thing that worries me is the 
thought of the scores of people 
who must have received payment 
for my joke. Really, it ought to 
have brought me in a steady in- 
come all this time if only I had 
had my rights. Life is full of 
little things of this kind. 
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The General's Hour 
For some few weeks past 

General Blood Thunderby, the 
world-famous President of the 
Little Puddleton wireless club, 
has been going about as though 
he owned the place. He has 
treated the other members of the 
club with what I may call a con- 
descending courtesy, letting it 
be plainly seen from his manner 
that he regarded them as beings 
on a plane altogether lower than 
his own. It has, in fact, been 
quite obvious that for some 
reason, until lately unknown to 
the rest of us, our warrior vas 
growing daily more pleased with 
himself. Most of us hoped that 
it was merely a passing phase, 
though Scrabbits, the hatter, 
was heard to announce that he 
hoped that the General would go 
on getting prouder and prouder, 
since he had grown out of his 
hat three times in the past fort- 
night. 

The Secret 
We simply could not make 

out what was at the bottom 
of it all, until one day the 
secret leaked out. The Little 
Puddleton Gazette had decided 
to publish a series entitled 
" Visits to Famous Amateurs' 
Dens," and the General had 
been informed that he was to be 
the first person visited. This 
fact and the editor's promise to 
send copies of the first article to 
all the greater papers of the 
world so puffed up General 
Blood Thunderby that he became 
scarcely fit for ordinary mortals 
to talk to. As soon as we knew 
the secret we tried to take him 
down a peg or two, pointing 
out that each of us was on the 
Gazette's list for a visit. He 
assured us that he was perfectly 
aware of the fact, but there was 
all the difference between being 
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the first, and merely one of the 
also rans. If we were to believe 
him, it was to be a case of 
General Blood Thunderby first 
and the rest nowhere. 

No Soul 
I should explain that Muggle- 

son, the editor of the Gazette, 
is one of the two men in Little 
Puddleton who have no claims 
to fame as wireless experts. He 
has, of course, a receiving set, 
but this is merely the broadcast 
type, and he is content to listen 
night after night simply to 2L0. 
He maintains that what he wants 
is music worth listening to, and 
he sees no point in spending his 
evenings with Svsktziska or 

. . In these days of 
"cat" burglary . . 

Pzremzyl, since he cannot ap- 
preciate music that consists 
chiefly of spark signals, atmo- 
spherics and mush. This shows 
that the man has no soul. What 
real wireless man cares a tup- 
penny hang about the quality of 
the music so long as it comes 
from some vast distance? Any- 
how, neither Muggleson nor 
Winkleby, who is his chief 
reporter, sub -editor, compositor, 
proof reader, sales manager and 
office boy, has what one might 
call a very deep knowledge of 
the only subject that is really 
worth knowing. I would like 
very much to have been present 
during the visit to the General's 
station, which was conducted by 
Winkleby. The General had, of 
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course, written his own account 
of the wonders of his installation, 
but as this would have occupied 
seventeen pages of the Gazette 
the editor decided that it could 
hardly be used. 

The Interview 
We had all been waiting for 

Winkleby to make his little 
journey to Simla . Villa. Last 
Thursday afternoon Gubbsworthy 
dashed into the club, crying, 

. . We nudged each 
other and smiled . 

" He's gone." This was the 
signal for a little band of picked 
men to make its way stealthily 
into the grounds of Simla Villa. 
Poddleby, who, despite his ten- 
dency to adiposity, displayed an 
amount of agility which is rather 
suspicious in these days of 
" cat " burglary, swarmed up 
noiselessly on to the verandah. 

Foul Work 
Arrived there, he gently de- 

tached the lead-in from its ter- 
minal, and did the same with the 
earth wire. Then he replaced 
them, but not quite in their 
proper positions, for, when his 
dirty wórk was done, the lead-in 
was attached to the lower ter- 
minal and the earth lead to the 
upper: 'Wd then crouched in the 
bushes and awaited results. They 
were not long in coming. First 
the trumpet of a loud -speaker 
crashed through the window, 
and, though flung at random, 
smote Gubbsworthy shrewdly 
upon the ear. It was followed 
at intervals by such miscella- 
neous jettison as a high-tension 
battery, a lot 'of naughty words, 
two variable condensers, and 
Winkleby's hat. Finally the 
French window was flung open, 
and Winkleby was seen making 
a hasty retreat before the 
General's wrath by shinning over 
the verandah and dropping into 
the garden. 

So He Said 
The General did not appear at 

the club for a couple of days. 
When he did so he manfully 

strove to retain his former pose 
of superiority, but it was obvi- 
ously an effort for him to do so. 
We asked how the " visit " had 
gone off. " Splendidly, my 
dear fellows, s- plendidly," roared 
the General. " It generally 
happens when somebody comes 
round to hear your set that it won't 
work half as well as it ought to. 
When young Winkleby came 
round to see me I was able to 
give him a real treat Seldom 
has my apparatus been so won- 
derfully efficient. Any station 
that he liked to name I brought 
in in a moment at full loud- 
speaker strength. You will 
hardly believe it when I tell you 
that I got WGY at five o'clock 
in the afternoon." We didn't. 

Discretion 

We nudged. each other; we 
smiled; we exchanged meaning 
glances. The General became 
livid with fury, and, as there 
were lots of heavy bits and 
pieces lying about on the club 
wireless table, we discovered 

pressing business elsewhere, 
thinking discretion the better 
part of valour. 

The Blow Falls 
And yesterday, my friends, 

No. I of the " famous stations " 
series appeared in the Little 
Puddleton Gazette. I cannot 
give it you in full because it 
occupied several columns. These 
are the general lines that it 
took : " Little Puddleton has 
always stood in the forefront as 
regards wireless. It has ever 
been the endeavour of the mem- 
bers of its famous club to never 
in any circumstances, or however 
discouraged by reverses, let the 
grass grow under their feet. 

The Club Motto 

The motto of the club has 
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always been Cicero's noble and 
inspiring word, Excelsior. . . As 
President of the club, General 
Blood Thunderby owns a set as 
fine, if not finer, as any in the 
world. . . . The General's re- 
ceiver is a " five -lamper," in 
which grids are used for the pur- 
pose of distance amplification. 
The filaments of the lamps are 
lit' up by a loo -volt 6 -ampere 
heur battery, whilst the high- 
tension unit supplies a steady 

. . There are lots 
of knobs . 

current of 10 millikilowatts to 
the aerial tuning rheostat. Per- 
fect purity of tone is obtained on 
the no -frequency side of the set 
by the use of resistance -menda- 
city coupling. . . . There are 
lots of knobs. . . Vernier con- 
densers are used for regulating 
the filament current. . . . Any 
station can be brought in at will. 
During my visit I heard the 
operator at KDKA speaking 
fluent French, whilst amongst 
the German stations WBZ and 

\VA Were perhaps the best. 
" This, I think, will take 

some living clown. General 
Blood Thunderby has gone for a 
holiday on the Riviera. 

WIRELESS WAYFARER. 

Zhe 1R.Z.0.7ß. 
Sir OLIVER LODGE, D.Sc., LL.D., 
F.R.S., who has accepted the Presi- 
dency of the R.S.G.B., for 1925, 
will deliver an Address before the 
Society at a meeting to be held at 
t_e Institution of Electrical En- 
gineers, Savoy Place, W.C.2, at 
6 p.m., on Wednesday, the 21st, 
January, 1925. Tea will be served 
at 5.30 p.m. The title of the 
address will be " Matter and 

Radiation." 

An Informal Meeting of the Radio 
Society of Great Britain will be 
held at the Institution of Electrical 
Engineers, Savoy Place, W.C.2, at 
6 p.m. on Wednesday, the 14th 
January, 1925, when Mr. Stanley 
Ward will give a talk entitled 
" Some notes on Short Wave 

Reception." 
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Valve Notes 
By 

JOHN SCOTT-TAGGART, 
A.M.I.E.E. 

Inverse Duplex Circuits 
SGONER or later the average 

experimenter will want to try 
to use more than one valve 

in a dual capacity. He will, in 
fact, want a double dual or treble 
dual circuit, and he will naturally 
want to know the best way of 
getting the effect he desires. 

vÆ 
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ig 

primary L4 of another similar 
transformer L4 L5. The 
secondary L5 is shunted by a 
variable condenser C5, and the 
crystal detector D and the pri- 
mary Ti of the step-up iron -core 
transformer Ti T2 are shunted 
across the oscillatory circuit L5 
C5. It will be seen from the 

C 

L.S. 

Fig. 1.-A circuit in which the two valves are being used as simul aneous 
high- and low -frequency amplifiers. 

Let us take, first of all, the 
case of two valves being used as 
simultaneous high- and low -fre- 
quency amplifiers. It will sim- 
plify matters if we use a crystal 
detector for rectifying, and a 
suitable circuit is illustrated in 
Fig. t. 

An Example 

In this arrangement I have 
shown the first valve coupled to 
the next by means of an air - 
core transformer L2 L3, the grid 
circuit of the second valve V2 
being tuned. In the anode cir- 
cuit of this valve we have the 

diagram that the high -frequency 
oscillations will be amplified by 
both valves before being applied 
to the crystal detector. The re- 
sultant low -frequency currents 
are now fed into the primary of 
the transformer Tx T2, and thus 
into the grid circuit of the first 
valve by the now well-known 
method of connecting the trans- 
former secondary in the aerial 
circuit. The amplified low -fre- 
quency currents in the anode cir- 
cuit of the first valve pass 
through the primary T3 of a 
second step-up iron -core trans- 
former T3 T4, a fixed condenser 
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C2 of, say, .00x /IF or .002 
µF capacity being shunted across 
the primary winding to by-pass 
the H.F. currents. The secon- 
dary T4 is connected in the grid 
circuit of the second valve, the 
position of this secondary being 
such that it is at the earth poten- 
tial side of the circuit L3 C3. 

The second valve now acts as 
the second stage of low -fre- 
quency amplification, and the 
final low -frequency currents pass 
through the loud -speaker L.S., 
which is shunted by a fixed con- 
denser C6, which may have a 
value of .002 F. 

Low -frequency Oscillation 

I would like to raise a 
general objection against circuits 
of this kind, unless they are very 
properly designed and operated. 
The danger of low -frequency 
oscillation is so great that even 
when stabilising devices are 
used, trouble may occur, and in 
any case the use of these stabilis- 
ing devices often means that, 
instead of two stages of high - 
frequency amplification, we are 
only getting the effect of one, 
thus nullifying the whole effect of 
using both valves as dual am- 
plifiers. 

The Second Valve 

There is one objection which 
may be raised to the circuit of 
Fig. 1, and that is that the 
second valve is largely over- 
worked, compared with the first 
valve. It will be seen that the 
E. M. F.'s applied to the grid of 
the second valve are those pro- 
duced by the incoming signals, 
and those of the low -frequency 
currents produced by the rectifi- 
cation of these incoming high - 
frequency currents. In both 
cases the currents have already 
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been amplified before being fed 
into the grid circuit of the second 
valve; the high -frequency cur- 
rents have been amplified by the 
first valve and the low -frequency 
currents also have been amplified 
by the same valve. The first 
valve, on the other hand, has a 
comparatively light task, because 

Fig. 2. -- Showing imposition of the 
H.F. component on the L.F. 
current. 

the high -frequency currents ap- 
plied to the grid circuit are 
simply those due to the incoming 
signals, and are consequently not 
nearly as strong as those applied 
to the grid circuit of the second 
valve. Also, the low -frequency 
currents fed into the grid circuit 
of the first valve are those pro- 
duced directly from the crystal 
circuit, and are consequently 
much weaker than the corre- 
sponding low -frequency currents 
applied to the second grid after 
amplification. 

Graphical Explanation 

An examination of Fig. 2 will 
show what may happen, due to 
overloading a dual amplifying 
valve. The curve ABC shows 
the anode current characteristic 
curve which shows, graphically, 
what happens to the anode cur- 
rent at different grid voltages. 
The operating point should be 
near B, half -way along the 
steep, strai-ht portion of the 
characteristic curve, and this 
curve should lie to the left of the 
vertical line, or ordinate, through 
zero grid volts, to avoid that 
fatal distortion effect which is 
responsible for so much buzzing. 

Below the curve will be seen a 
complete cycle of low -frequency 

alternating- current, and, a point 
X on the positive half -cycle. 
Obviously, when signals are 
being received, the high -fre- 
quency oscillations in the grid 
circuit will -vary the grid poten- 
tial above and below a normal 
value, this normal value not 
being the steady grid potential 
(which should always be nega- 
tive) but the particular potential 
given to the grid by the low -fre- 
quency currents. Consequently, 
at all points on the low -frequency 
cycle high -frequency oscillations 
will be super -imposed, and the 
maximum voltage on the grid is 
obtained when the positive half - 
cycle of the high -frequency cur- 
rent adds itself to the positive 
half -cycle of the low -frequency 
current. If, for example, the 
positive half -cycle of high -fre- 
quency current is i volt, and the 
low -frequency positive half -cycle 
is 2 volts, then the maximum 
voltage applied to the grid of the 
first valve will be 3 volts. 

Grid Potential 
With a suitable valve this will 

If we suppose that an amplifi- 
cation of three times is_.obtained 
both for the high- and the low - 
frequency currents, we will see 
that the grid of the second valve 
in Fig. i will be given a maxi- 
mum positive half -cycle of 6 volts 
in the case of the low -frequency 
currents and 3 volts in the case 
of the high -frequency currents. 
This means that the grid poten- 
tial of the second valve is varied 
from its normal value to 9 volts 
more positive, and then 9 volts 
more negative. This means a 
sweep of 18 volts on the grid of 
the second valve, which is three 
times that on the grid of the first 
valve. 

An entirely different valve 
operating under different condi- 
tions would be required to 
accommodate this big increase in 
grid voltage variation. In or- 
dinary actual practice the volt- 
ages experienced are very much 
less than those stated, and, pro- 
vided the incoming signals were 
not too strong, the Fig. t 
arrangement would give quite 
good results. 

Fig. 3.-A modification of the 
not give very much trouble, be- 
cause the straight portion of the 
characteristic curve will be long 
enough, but if the valve is un- 
suitable, or the normal operating 
point on the curve is badly 
chosen, distortion may occur 
through the grid potential rising 
or falling to such values that the 
representative point on the curve 
goes round one of the bends. 
This will cause loss of signal 
strength, distortion and buzzing 
of the reflex circuit. 

Grimes Inverse Duplex circuit. 
Grimes Inverse Duplex 

It is, however, possible to 
experience considerable trouble 
with this type of circuit, and 
consequently the arrangement of 
Fig. 3 is to be preferred. This 
circuit is generally called the 
Grimes Inverse Duplex circuit, 
and the principle of the arrange- 
ment is that instead of one valve 
being overworked, both valves 
are worked to more or less the 
same extent. 

(Continued on page 45o.) 
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Converting your Set to T.A.T. 
How to utilise the latest development in High -Frequency Amplification. 

By R. W. HALLOWS, M.A., Staff Editor. 

AVERY important contribu- 
tion to the. study of the 
problems of high -frequency 

amplification was made recently 
by Mr. John Scott -Taggart in his 
new T.A.T. system, details of 
which appeared in November 
lgodern Wireless. The name is an 

T 
A c3 

CZ 

wire up a circuit consisting of an 
inductance of appropriate size 
with a condenser in parallel, we 
shall find that it is impossible to 
hold the set down unless con- 
siderable damping is introduced 
by means of a potentiometer. 
Now damping, besides reducing 

1 

E 
Fig. 1.-A three valve T.A.T. circuit using tuned anode coupling. 

abbreviation of " tuned-aperiodic- 
tuned," for the scheme consists 
essentially in the alternation of 
tuned and aperiodic high -fre- 
quency couplings. It is well 
known that a valve in a high - 
frequency circuit in which there 
is little damping will oscillate 
readily if both its plate 
and its grid are tuned 
sharply to resonance. In the 
T.A.T. method no high -fre- 
quency amplifying valve has both 
its plate and its grid sharply 
tuned. If the grid is tuned, the 
plate is untuned, and if the grid 
is untuned, the plate is tuned. 

Amplification 
Naturally, the degree of ampli- 

fication obtained by two high - 
frequency valves in such a circuit 
as that shown in Fig. I is not so 
great as it would be if the plate 
of Vi and the grid of V2 could 
be tuned. But actually the loss 
is not nearly so great as it might 
at first sight appear. If, instead 
of the choke coil between the 
plate of Vi and H.T. plus, we 

signal strength, has also a 
disastrous effect upon selectivity. 

Now using T.A.T., it is quite 
possible to employ four or even 
six stages of high -frequency am- 
plification without the set be- 
coming too much of a handful, 

E 
Fig. 2.-A T.A.T. circuit in which H.F 

and though we do not get the full 
amount of amplification theo- 
retically possible from each valve, 
we do obtain from a number com- 
bined in this way a degree of am_ 
plificatioñ very difficult to obtain 
in any other way. 

Converting Existing Sets 

The present article is written 
with a view to suggesting to 
those who already possess sets 
with two tuned stages of high - 
frequency amplification a very 
simple way of converting them 
at will to T.A.T. It should be 
noted that the method is applic- 
able equally to sets with tuned - 
anode coupling and to those em- 
ploying high -frequency trans- 
formers. The very simplest way 
of employing T.A.T., though not 
by any means the most stable 
-this, by the way, is a 
great aid to searching with 
two tuned H.F. stages-is 
to use ordinary anode coils 
or transformers and . to set the 
variable condenser of the first 
anode at zero. Provided that 
the " natural wavelength " of the 
inductance or the transformer 
primary is some way from that 
to which the set is to be tuned, it 
will be found quite an easy 
matter to pick up a desired signal 
(provided that it is fairly strong) 
without the occurrence of oscilla- 
tion. 

. transformer coupling is employed. 

To obtain the full stability 
given by the T.A.T. method, the 
coupling between VI and V2 
should be as nearly aperiodic as 
possible ; and the best way of en- 
suring this, if reactance capacity 
coupling is used, is to employ à 
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choke coil wound with resistance 
wire. Where transformer coupl- 
ing is fitted, the tuned trans- 
former should be replaced with 
one wound to a very high re- 
sistance. If the existing tuning 
condenser for the first anode has 
a small minimum capacity, no 
harm will be done by leaving it 
connected up and setting it at 
zero. If, on the other hand, it 
is of doubtful quality, it would 
be advisable to provide some 
simple means of cutting it out 
altogether. This can be done, as 
shown in Fig. 4, by means of a 
switch or of a swing hook fixed 
to one terminal and engaging 
when desired with a second. 

Fig. 3.-A photograph of a choke 
coil made on the lines suggested. 

The conversion of tuned -anode 
sets, either temporarily or per- 
manently, is a very simple 
matter. All that one has to do is 
to make up a resistance wound 
choke coil with the number of 
turns suitable for the wave- 
length which it is desired to re- 
ceive. Unlike the inductance 
wound with copper wire, that 
whose turns are of resistance 
wire has no well -marked natural 
wavelength ; it responds almost 
equally well to a wide band of 
frequencies. By using fine 
Eureka wire it is not difficult to 
make a coil which will give 
almost the same efficiency on all 
normal wavelengths used by 
broadcasting stations; that is, 
between 30o and 500 metres. 

Constructional Details 
In making both inductances and 

transformers that are aperiodic 
there is a convenient rule which 
should be noted. Using a former 
1 in. in diameter, the number of 
turns required either for a choke 
coil or for the primary and 
secondary of an aperiodic trans- 
former is approximately one per 
metre. For broadcasting the opti- 
mum wavelength should be taken 
as 400, which is roughly midway 
between the extremes used, in 
this country at any rate. When 
speaking of broadcasting, by the 
way, I did not take into account 
the long -wave stations, such as 
sXX or Radio Paris, or the very 

short ones, such as KDKA on 
68 metres. I refer merely to the 
ordinary band of wavelengths 
lying between 30o and Soo 
metres. 

Choke Coil 
The Fig. 3 photograph shows a 

very simply -constructed resist- 
ance wound choke coil. The 
former is a piece of ebonite rod 
1 in. in diameter and 4 in. in 
length. In the centre of each 
end a 4B.A. tapped hole is made 
and a short piece of studding is 
inserted to act as a centre for 
winding purposes. Close to one 
end two 4B.A. screws are in- 
serted, as seen in Fig. 5, each 
being provided with a tag which 
can be made of thin sheet metal 
or from a piece of wire. The 
wire used should be No. 40 
double silk -covered Eureka. The 
end of this must be soldered to 
the " in " tag. If you are not 
familiar with wire of this fine- 
ness, the idea when, you first 
handle it of soldering it to any- 
thing may come as rather a 
shock. Actually it is a much 
simpler job than might be 
imagined. Put a tiny spot of flux 
on the tag, and take care that 
the point of the iron is well 
tinned before soldering opera- 
tions are begun. Get the bit 
quite hot, and you will find 

Fig. 4. -A suggested arrangement 
for cutting out the variable condenser 
in a tuned anode circuit. 

that the soldering of the wire 
to the tags is accomplished with- 
out any great difficulty. Now 
bring the wire across to the place 
at which the windings are to 
begin, running on two or three 
turns. When, these are in place 
secure them by means of a small 
dab of sealing wax, as shown in 
Fig. 5. Then proceed with the 
winding. There is no need to 
count the turns for the exact 
number is not vastly important. 
No. 40 double silk -covered wire 

makes 142 turns to the inch. If 
you deduct 10 per cent. from this 
number to allow for the fact that 
your turns will probably not lie 
so closely as those put on by a 
professional, you have in round 
figures 13o to the inch. For 400 
turns, therefore, the length of 
the windings should be approxi- 
mately 3.1 inches. 

Insulation 
A transformer can be made in 

exactly the same way, except 
that four screws with tags are 
required instead of two. Be- 
tween the primary and secondary 

48A. 
JEAL/NG WAX IN 

ou? 

TAG 

\SEAL/NG WAX 

Fig. S.-Showing method of securing 
the wire in the choke coil. 

windings there should be a layer 
either . of. Empire cloth or 
of waxed paper. The choke 
coil is fitted to an ordinary plug 
and socket mounting by the 
simple process of making a 
4 B.A. tapped hole in the top 
of the latter and screwing into 
this the piece of studding nearest 
to the tagged screws. Short 
lengths of wire are then soldered 
to the tags and taken to the 
screw contacts of the mounting. 

The Finished Winding 
The second piece of studding is, 

of course, removed when wind- 
ing is finished. The best way of 
mounting the transformer is to 
use a valve leg template and to 
screw four valve pins into one 
end. The connections to these 
pins must be the same as those 
of the tuned transformers which 
have been in use on the set. 

Resistance Wire 
Actually the choke coil shown 

in the photograph was made 
from a broken-down Marconi 
aperiodic transformer. These 
components, which are occasion- 
ally obtainable from dealers in 
surplus goods, are wound to an 
optimum wavelength of 600 
metres. They cannot, therefore, 
be used as transformers or as 
choke coils for broadcast recep- 
tion as they stand. They are 
wound with wire very much finer 
than that referred to above-I 
believe it is either No. 47 or No. 
so Eureka; anyhow, it is con - 
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siderably finer than a human 
hair. To convert one of these 
transformers to a T.A.T. choke, 
proceed in the following way : 

H.F. Transformers 
Strip off the primary winding 

first of all, then remove the in- 
sulation covering the secondary. 
The secondary winding has a 
length of 2.2 inches, and, as this 
gives an optimum wavelength of 
600 metres, about one-third of it 
must be removed to make the 
coil suitable for broadcast recep- 
tion. Strip off the required 
number of turns, and then make 
fast with sealing wax, as de- 
scribed previously. Remove the 
two screws at the top of the 
former. You will probably find 
that, either in stripping off the 
primary or in reducing the 

secondary to the required size, 
you have broken the fine wire 
running to one of the remaining 
pair of screws. Solder this on 
again-the job is much simpler 
than it sounds-and bring the 
top end of the windings down to 
the other screw contact. There 

Fig. 6. Photograph of a transformer 
made by the author. 

is a threaded hole in either end 
of the former into which a 4 B.A. 
tap can be run easily. Make a 
similar hole in the plug and 
socket mounting, and fix firmly 
to it by means of a short piece of 
studding. Connect up the two 

Radio Notes and News 

A Rand wireless amateur has 
established communication with 
America, says a Johannesburg 
Exchange telegram. This is the 
first known time that African 
signals have been received in 
America. 

* * * 

M. Leon Delay, the noted 
French radio amateur of F8AB, 
reports that he has tried receiv- 
ing messages from American 
amateurs with a loop. 

" We have made several 
attempts to receive American 
amateurs on a loop 3o metres 
by io. Reception is a little less 
strong (with our ordinary re- 
ceiver-a high frequency valve 
and detector) than on an. aerial. 

" The reception of American 
amateurs on waves of 75 to 8o 
metres and of KDKA is remark- 
ably good. At "ii o'clock at 
night on December r r we re- 
ceived with one high -frequency 
valve, detector and one low -fre- 
quency valve both amateurs and 
Pittsburgh, and with a loud 
speaker we heard the signals 
throughout the whole house." 

M. Leon Deloy, reporting on 
his recent experiments, stated :- 

" Continuing the study of the 
'daylight experiments with very 
short wavelengths, we have suc- 
ceeded in making ourselves heard 
at eight o'clock in the evening, 

then at 7 and finally at 6 
o'clock, Greenwich time, by our 
correspondent at Hartford, Con- 
necticut, U.S.A. These results 
were obtained on waves of 35 
and 48 metres. The power used 
was in the neighbourhood of 500 
watts. The intensity of the re- 
ception in America was R2 at 
6 o'clock on 35 metres ; R5 on 
35 metres and R6 on 48 metres 
at 7 o'clock ; and R7 on 48 
metres at 8 o'clock. Reception 
was effected on two valves. We 
have every reason to believe that 
until this time not a single 
amateur station in Europe had 
been received in America during 
the day ; or at 6 o'clock, Green- 
wich time, which is about r p.m. 
for our correspondent. Our sig- 
nals covered about seven -tenths 
of the distance from Nice to 
Hartford, or about 4,50o kilo- 
metres in full clay. These re- 
sults, its seems to us, are due in 
a great measure to the employ- 
ment of waves much shorter than 
are usually used." 

* * * 

One of the best known Italian 
radio amateurs has a model 
transmitting and receiving set in 
his home at Bologna, known as 
station ACD. The equipment 
is entirely home made, and it 
is the first Ltalian station to com- 
municate with the United States. 
Mr. Adriano Ducati, the amateur, 

screw contacts with those of the 
mounting, and the job is finished., 

Protection 
Both choke coils and trans- 

formers wound 
. 
with fine resist- 

ance wire should be given a 
protective coating of sticking 
plaster. This is simply wound 
on puttee -wise, and once it is in 
place there is very little chance 
of injury to the windings or to 
their contacts with the tags. 

By means of these aperiodic 
chokes and transformers any 
existing set with two separately 
tuned stages of high -frequency 
amplification can be converted 
at will to T.A.T. I venture 
to prophesy that those who 
try two stages of T.A.T. in 
place of two ordinary H.F. 
stages will not be long before 
they experiment with four 1 

is now travelling in Argentina to 
study radio conditions there and 
to prepare exchanges of mes- 
sages with Argentine amateurs. 

According to the Daily 
Chronicle, the London office of a 
Dutch valve manufacturing firm 
has received news that on 
January 8 the station at Hilver- 
sum, Holland, will begin trans- 
mission as a high -power station. 
Famous orchestras and artists 
have been engaged to perform 
daily at Hilversum, 'which will 
work on a wavelength of 1,050 
metres, and will employ the call - 
sign HDO. The programmes 
are to be framed to interest 
British listeners. 

ANOTHER 

RADIO PRESS SERVICE 

For the benefit of those 
readers who desire to have 
fullest constructional details, 
we are now able to supply 
large glazed photographic 
prints of any of the illus- 
trations of Wireless Weekly 

sets 

Price 2' - 
or 2 3, Post free, from 

RADIO PRESS, LTD., 
BUSH HOUSE, STRAND, W.C.2. 
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Random Technicalities 
By PERCY W. HARRIS, Assistant Editor.. 

Some Notes of general interest to the Home Constructor and Experimenter. 

i rr t, ri rt_r_n rr rt vr v rt r P *, ¶117 t,. S 
ISUPPOSE thegales of the 

last few weeks have dome 
more damage to wireless 

aerials than any since broadcast- 
ing in this country began. Many 
masts which proudly reared them- 
selves above the houses a few 
Weeks ago are now prostrate in 
the garden (in many cases in the 
next garden too), while gimcrack 
affairs which have been the 
source of worry to many fond 
parents for months past still 
stand .up as perkily as ever_ 

* * * - 

I have been led to woner 
whether this 'is due to the fact 

that many of the amateurish - 
looking masts are very lightly 
stayed, if they are stayed at all, 
while the more elaborate affairs 
have guy ropes tight all the way 
round and secured at several 
points. If any single guy rope 
should fail, the whole structure 
collapses, as the tension on the 
remaining guy ropes pulls it 
off its perch." An unstayed 
mast, if properly secured at its 
base, will sway in the wind by 
reason of its flexibility, and will 
take úp a strain in the way a 
stayed mast often cannot do. 

-My own fifty -footer at the bottom 

of the ga rden is unstayed and' is 
still quite secure, although during 
the height of the gale I have 
watched the top of it bend about 
in an alarming fashion. 

Speaking of masts reminds me 
that some twenty-five years ago, 
when the Poldhu station was 
first erected, the aerial system 
was supported upon a ring -of 
masts with a series of interlacing 
stays which had, if .nothing _ else, 
the merit of ingenuity: Unfor- 
tunately, the 'design of _this 
system overlooked the fact that 
the breaking, of any one stay 

The well-known amateur Mr. E. J. Simmonds, of Gerrard's Cross, who was the first to establish 
two-way communication with Australia, is seen here with some of his apparatus. 
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might upset the balance, and, as 
a matter of fact, it had not been 
standing very long before a fierce 
gale blowing across The Lizard 
broke one of the mast stays, 
whereupon the whole structure 
fell to the ground with a loud 
crash. After this the wooden 
lattice towers were erected, and 
these stood for many years until 
just before the war, when they 
were supplanted by steel masts 
of a more modern type. 

Whenever Mr. Shaughnessy 
has been tackled on the matter, 
he has . always stated that the 
Post Office were doing their best 
to eliminate harmonics and mush 
from their arc stations. So far 
as harmonics are concerned, 
these have been very considerably 
reduced, but the mush is as bad 
as ever, and I am sometimes in- 
clined to think, worse. The 
serious student, who would listen 
to continental broadcasting, is 
driven nearly frantic each even- 
ing by the filthy mush from 
Northolt and Leafield, a form of 
interference which is so broad 
that no wavetrap or other selec- 
tive method will get rid of it. 

* * * 

Spark interference, too, has 
lately been very prominent, and 
I would like to feel certain that 
the Post Office is really watching 
ship to shore working, and taking 
adequate steps to keep these in- 
stallations on their proper wave- 
lengths. As an old operator, I 
have no difficulty in identifying 
stations giving rise to the trouble. 
Foreign ships (often French) are 
great offenders, and the other 
afternoon a French vessel, with 
quite a sharply -tuned spark in- 
stallation, was working right on 
top of the Manchester transmis- 
sion (375 metres). There was no 
question of lack of selectivity in 
my own instrument, as it was 
quite capable of eliminating 
properly tuned stations to or 15 
metres on either side of the band, 
even when the interfering signals 
were very strong. 

* * * 

If only the stations would clear 
up their traffic expeditiously, a 
lot of this interference from 
badly -tuned spark stations would 
be eliminated. But unfortunately 
many new operators seem to 
think that it is necessary to call 

a dozen times and to send their 
own call another dozen times, 
even when the station with which 
they are communicating is prac- 
tically in sight. I have heard a 
ship call a coast station continu- 
ously for about a minute when 
the weakest call would have done 
all that was required. Again a 
number of vessels have taken to 
the habit of repeating their 
messages a second time without 
waiting to see whether the first 
transmission had succeeded. It 
is over a dozen years since I had 
charge of a ship board installa- 
tion, but my hand still itches to 
get hold of the key knob, and tell 
these careless " ops " what I 
think of them. 

* * * 

The British coastal stations are 
admirably handled. The North 
Foreland station, " one of the 
busiest in the world," shows a 
pretty economy in Morse signal- 
ling when handling its traffic. 
The French stations, as ever, 
seem all over the place, both in 
wavelength and operating. 

* * * 

Now that high-tension accumu- 
lators are selling in ever-increas- 
ing quantities, I should like to 
hear from the manufacturers of 
accumulator chargers what they 
are doing to provide home facili- 
ties for charging the small cells. 
It must be remembered that they 
are made up in 24 -volt units, and 
the charging rate must be very 
low. The ordinary accumulator 
chargers which serve excellently 
for six -volt batteries, with a 
charging rate of perhaps two or 
three amperes, are useless in 
such cases, unless we dissemble 
our batteries and charge them in 
a number of parallel banks so 
that the charging current will 
split up into a number of channels 
giving only a low rate to each 
cell. In America such appliances 
have been on the market for 
some time, but I am not aware of 
any A.C. rectifying apparatus 
whicl*will properly charge these 
24 -volt units at a satisfactory 
rate. 

* * w 
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APPRECIATION OF THE 
WI RECEIVER. 

SIR,-After trying many circuits 
2-, 3- and 4 -valve reflex and other- 
wise, I rewired my set finally as a 
WI, 3 -valve set (Radio Press Panel 
Card No. 1), varying the original 
layout by doing away with the t 
and 2 -valve terminals, using it as a 
3 -valve set only. I tune only by 
means of a Sterling Baby Loud- 
speaker; I also have separate H.T. 
leads to each valve. 

With 3o volts H.T. on the detec- 
tor, which is a repaired Cossor 
valve, and the filaments turned only 
just on, all B.B.C. main stations, 
including Belfast, and many . relay 
stations are heard easily all over the 
house, while all the German broad- 
casting stations, Brussels, Copen- 
hagen, Vienna and Madrid are 
almost all equally loud. French 
stations, both high and low wave- 
lengths from Petit Parisien to 
Eiffel Tower, are, upon occasion, 
almost as loud, and quite as clear 
as Chelmsford and London. C.A.T. 
is used on wavelengths up to about 
1,000 metres. 

On Tuesday evening (Decem- 
ber 16) an unlogged German station 
came in on approximately 280 
metres much stronger than Brus- 
sels, which is usually almost as 
strong as London. It appeared to 
be a very tragic sketch, and the 
sobbing and sighing of the woman 
in the piece was very distinct, as 
were also the sybillants throughout, 
which seems to be a good indication 
of freedom from oscillation. Re- 
action was with a 75 -coil at about 
55 degrees from the aerial coil, and 
Ì had about 45v. H.T. on the de- 
tector. 

Later in the evening, and 
during the early morning hours 
I received WGY and KDKA, 
very . faintly, it is true, and accom- 
panied by heavy atmospherics, but 
still loud enough to be readable 
(X's permitting) across the room 
and easily readable at 2 yards away 
from ifoud-speaker. Surely this 
must be a record for a D. 2L.F. set ! 

These results, of course, were on 
the 300/400 metres wavelength 
bands, not the short one. 

Having learnt all I know of wire- 
less-and I have made a good round 
dozen successful sets in the last few 
months-from your valuable maga- 
zines (Wireless Weekly, Modern 
Wireless, and The Wireless Con- 
structor) and books, of which I have 
nearly all, I would like to thank you 
for the pleasure I have had and still 
have in reading, listening and mak- 
ing.-I am, yours faithfully, 

PERCY VARLEY. 

Kingston -on -Thames. 
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Supersonic Heterodyne Reception 

.m emore, 

in Theory and Practice 
By JOHN SCOTT-TAGGART, F.Inst.P., A.M.I.E.E. 

Operating the S -valve Supersonic Heterodyne Receiver. 

THE builder of a, supersonic 
heterodyne receiver need 
have no fears of trouble in 

tuning, particularly if the set is 

of such a simple design as that 
which was described in my article 
appearing in the December 24th 
issue of Wireless Weekly. Full 
constructional details were given 
in that issue of a 5 -valve set 
which will give loud -speaker re- 
sults on several stations, particu- 
larly if a little assistance is given 
from an ordinary aerial. 

Few Controls 
There are three controls only in 

the set, and one of these is per- 
manently adjusted to a certain 
value. Looking at Fig. 2 on 
page 368 of Wireless Weekly, 
December 24, 1924, it will be 
seen that there are three con- 
denser knobs, Cr, C3 and C5. 
The first knob, C1, tunes the 
frame aerial circuit, while C3 
controls the local oscillator. The 
variable condenser C5 tunes the 
long -wave input side of the 
second valve. The reason why 
this condenser (C5) is variable 
is that it is essential that the 
tuning of the circuit L6 C5 in 
Fig. 7 is similar to that of the 
circuit_ L8 C7. Unfortunately, 
these long -wave transformers are 
not usually very well matched, 
and, moreover, the fixed con- 
densers,, in any case, would not 
be sufficiently matched to be 
serviceable. In American de- 
signs they appear to have used 
fixed condensers across their 
transformers, but in actual prac- 
tice this leads to serious in- 
efficiency with the ordinary com- 
ponents available, owing to one 
of the circuits being out of tune 
with the other. The remedy is 
either to make your own trans- 
formers and take off., or put one 
turns so that a fixed condenser 
across it will tune to the desired 
wavelength, or to provide a vari- 
able condenser across one of the 
transformer secondaries. 

This is what I have done, so 
that the condenser C5 in Fig. 7 
is merely for the purpose of set- 
ting the truing of the circuit L6 
C5 so as to be equal to that of 
L8 C7. The wavelength to 
which these circuits are tuned is 
probably about 10,000 metres on 
this particular set. 

Operation 
When first tuning -in the re- 

ceiver, the condenser C5-i.e., 
the right-hand condenser in 
Fig. 2-may be set to what you 
would expect to be .ó0o5 µF, the 
condenser itself having a value 
of .óoi µF. 

As regards the oscillator, no 
trouble at all should be experi- 
enced with this, provided all con- 
tacts are properly made. There 
is no trouble about the possibility 
of reverse reaction, or anything 
of that sort. It is, of course, 
vital to see that all the contacts 
of the valves and coils are cor- 
rectly made. While speaking 
about this question of contact, it 
is important to point out that the 

low -capacity type of valve -holder 
and transformer holder, such as 
those used in this set (H.T.C.) is 
liable to break contact, and this 
may be due either to the little 
metal strips which press against 
the valve pins not pressing hard 
enough, or having a dirty sur- 
face, or, what is perhaps more 
difficult to trace, the little 
tongues of metal may be loose 
and there is no proper contact 
between them and the points to 
which connection is made on the 
valve -holder ring. We have had 
several faults of this kind in our 
test department in connection 
with other sets, and I have expe- 
rienced the same trouble myself. 

Contacts 
Provided care is taken to be on 

the look -out for bad contacts of 
this kind, the holders are other- 
wise of excellent design. It is, 
however, necessary to see that 
these little metal strips press 
firmly on the valve pins or trans- 
former pins, and also to see that 
there is good contact between 

Our photograph shows passengers on one of the C.N.R. expresses 
listening to the Company's broadcasting station, CNRA. 
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them and the points to which 
connections are made. 

It is as well to see that the 
little metal strips have not been 
pressed in through the constant 
insertion of valves. It is an easy 
matter to pull them out a little 
if there is fear of bad contact. 

Coils 
Coils should also fit very 

securely into their coil -holders. 
Operating the set for the first 

time, I inserted a No. 25 coil in 
L2 (Fig. 7), while in L3 and L4 
I connected two 75 coils. All 

three coils were of Tangent 
manufacture, and with this type 
of coil it was found that the con- 
denser C3 would cover the whole 
broadcast waveband (300 to 500 
metres). If with other coils the 
wavelength range is different, it 
Is a convenient matter to substi- 
tute two other coils, but both 
should be of the same size. This 
is not absolutely vital, but the 
rule is a good one to follow in 
the case of a beginner. 

It will be seen from Fig. 7 
that the oscillations are induced 
from the coil L3 into the coil 
L2, the coupling being fixed. 
The degree of coupling, however, 
can be varied by altering the size 
of the coil L2. For example, if 
it is desired to obtain only loose 
coupling between the receiver 
circuit and the oscillator circuit, 
a small coil could be inserted in 
L2. I found, as a matter of 
fact, that a No. 25 coil was too 
big, although perfectly good re- 
sults were obtained with it. I 
consequently inserted a home- 
made coil of 15 turns, and also 
tried 8 turns. 

The best results were obtained 
with 15 turns for the coil L2. It 
is a simple matter to take turns 
off a No. 25 existing make of 
coil, or the coil manufacturers 
may be asked to supply 15 -turn 
coils. 

Method of Tuning 
There are one or two scientific 

methods of tuning which could 
be adopted, but which would take 
some time. If a wavemeter is 
available, or there is a nearby 
broadcasting station, the trans- 
former L5 L6 (the left-hand one 
in Fig. 2) may be pulled out and 
telephone receivers may have 
their two contacts placed in the 
top and bottom holes of the 
transformer holder, so that the 
telephones are now in the anode 
circuit of the first valve. Under 
these conditions the aerial con- 
denser may now be tuned until 
the loudest signals are obtained. 

Telephones 
The telephones may now be 

disconnected from the anode cir- 
cuit of the first valve and the 
long -wave transformer inserted. 
The oscillator C3 is now adjusted 
until signals are heard in the 
telephones, which should be con- 
nected across the proper ter- 
minals. If nothing whatever is 
heard try a different adjustment 
of the condenser C5. This 
should be done systematically, 
unless you hit on a good adjust- 
ment straight away. The 
systematic way of doing it would 
be to try a different adjustment 
of C5 every few degrees and turn 
the condenser knob C3 back- 
wards and forwards to see if sig- 
nals are heard. If nothing is 

Part of the apparatus at CNRA showing the microphone. 
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heard move the condenser dial 
C5 round a few degrees and try 
again with C3. This procedure 
may be followed until signals are 
heard. The moment signals are 
received adjust the condenser C5 
until the loudest results are ob- 
tained. It should be possible to 
tune out the incoming signal by 
means of C5 alone, a certain 
point on the dial giving the 
maximum results. Unless you 
obtain this effect you are not 
getting the supersonic -heterodyne 
effect at all, i.e., if the tuning on 
C5 is absolutely flat and signals 
come in about the same strength 
all the way round with, perhaps, 
a little louder results when the 
condenser is at zero, then the 
receiver is not working as it 
should, and the fault is very 
likely in the oscillator, which is 
probably not oscillating. 

Variable Condensers 
Assuming, however, that the 

oscillator is working all right and 
that maximum signal strength is 
obtained on a certain adjustment 
of C5, then you can try altering 
the tuning of the aerial con- 
denser CI and the oscillator C3. 

You may experience some little 
difficulty when first tuning in the 
receiver, but after ten minutes 
there should be no difficulty at 
all. The golden rule is to adjust 
C5 to the best position the 
moment you receive signals. You 
have then only two controls, and 
these should be varied together : 
that is to say, if you desired to 
receive a station on a longer 
wavelength, the aerial condenser 
is turned to a higher value, and 
the oscillator condenser is like- 
wise tuned to a longer wave- 
length. 

Interference 
It will be found that there are 

two points on the oscillator con- 
denser dial at which you will re- 
ceive signals, and that in between 
these two points (exactly half- 
way) you may hear a " plonck." 
This plonck is due to the coup- 
ling between L2 and L3, and the 
worse the plonck the worse the 
interference you may be causing 
to neighbours. 

With a frame aerial the 
amount of this interference is not 
very much, and when signals are 
actually being received there is 
no interference at all, because the 
local oscillations are of a fre- 
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quency widely different to that of 
the incoming signals. When 
searching, however, interference 
is quite likely, and great care 
must be exercised. To keep the 
plonck down to reasonable limits, 
or to cut it out altogether, which, 
of course, is the best thing to 
do, a smaller coil L2 is employed. 

Oscillator Adjustments 
It will be found, for example, 

that a No. 25 coil will give a 
good loud plonck in between the 
two points at which signals are 
received. Just about the plonck 
position you may hear what 
sounds like signals, but which is 
really due to you heterodyning 
the carrier wave and the incom- 
ing signals at an audible fre- 
quency, this being passed on 
through the receiver and giving 
weak signals. These, however, 
are horribly distorted and weak, 
and you should immediately come 
off that adjustment and work on 
one of the two adjustments of the 
oscillator which gives good, 
clear, loud signals. 

Aerial Tuning 
The aerial tuning is the most 

likely to be deceptive, because 
under certain conditions you may 
get louder signals when the aerial 
is out of tune than when it is in 
tune. If you have followed the 
theoretical articles I have written 
on the subject in preceding issues 
of Wireless Weekly you will 
appreciate why this is so. An 
experiment which will illustrate 
the phenomenon is to take out 
the coil L2 and to short-circuit 
the coil -holder. In these circum- 
stances the local oscillations have 
to be forced into the differently 
tuned frame aerial circuits. The 
local oscillations may not be 
strong enough, and to get them 
strong enough the frame aerial 
circuit has to be detuned by 
means of the condenser CI, so as 
to bring the tuning more into 
line with the tuning of the oscil- 
lator. This, of course, will de - 
tune the circuit for the incoming 
signals. If the signals are weak 
you will not be likely to fall into 
the trap of wrongly tuning your 
aerial condenser, but when strong 
signals are being received it is 
often possible to obtain the sig- 
nals with the aerial condenser 
quite out of tune, due to the 
effect just mentioned. The tuning 
of the aerial circuit may appear 

erratic when signals are strong 
and full loud -speaker results are 
already being obtained. The 
reason is that stated above. 

Oscillating 
If the coil L2 is made too small 

the ploncking will disappear, but 
the signal strength will be re- 
duced to too great an extent, and 
a happy medium has to be found, 
and this, in my experience, is a 
No. 15 turn coil. The little 
plonck which may be noticeable 
is apt to be disconcerting to the 
beginner, and he may think that 
his oscillator is not working 
properly, and that it is conking 
out. It must be remembered, 
however, that the plonck part on 
the oscillator condenser is not 
used, and that even though the 
plonck may be obtained, perfectly 
good results will be obtained on 
either side of the plonck point. 
This plonck point, as a matter of 
fact, is where the aerial con- 
denser is in tune with the oscil- 
lator condenser, and serves as a 
means of telling when these two 
circuits are in tune. You should, 
however, keep off the plonck 
point to avoid causing interfer- 
ence to nearby receivers. 

The Frame Aerial 
The frame aerial is that de- 

signed by Mr. Fuller, the details 
having already been published in 
these series of articles. 

Miscellaneous Points 
As regards the types of valves 

to use, I have no special recom- 
mendations ; either bright or dull 
emitters may be employed. The 
high-tension voltage will depend 
upon the type of valve used, but 
about 8o volts is sufficient for 
general purpose valves. 

It is a good plan when first 
tuning in the receiver, and you 
are not accustomed to its opera- 
tion, to join the normal outdoor 
aerial to the earth terminal or 
lower frame terminal of the re- 
ceiver, no earth being connected 
to the set at all. This will bring 
up the signal strength very 
greatly in many cases, and also 
increase the range of the receiver. 

You should also try simply 
connecting an earth lead to the 
lower frame aerial terminal. This 
often increases signal strength. 

Do not forget to turn the frame 
aerial in a suitable direction to 
pick up the station to be re- 
ceived. Merely pointing the 

frame at the station is not suffi- 
cient, because very often the 
waves become deflected by sur- 
rounding objects, such as houses, 
trees, etc. The turning of the 
frame aerial should be accom- 
panied by correct tuning on CI 
and C3, and the wavemeter, of 
course, is invaluable for a pre- 
liminary setting. 

If more powerful results are 
obtained, ordinary aerial tuning 
may be employed, in which case 
I would still prefer to leave the 
frame in circuit and to connect 
between the aerial and earth of 
the external antenn system an 
inductance coil which may be 
placed inside the frame aerial so 
as to induce currents into it. A 
few turns wound round the frame 
will do excellently. This, how- 
ever, should not be done un- 
necessarily because of the inter- 
ference I have already spoken of. 
It is also possible to connect an 
ordinary earth lead on to the 
lower frame aerial terminal (the 
frame being in circuit) and con- 
necting the aerial through a 
.000t µF fixed condenser to the 
upper frame aerial terminal on 
the set. 

Interruption 
In most cases, however, it will 

be found that the set being so 
sensitive a great deal of undesir- 
able signals will come in when 
the outside aerial is employed. 

While it is quite true that an 
outdoor aerial will often give 
louder results than a frame aerial 
with a supersonic heterodyne 
receiver, yet in most cases the 
main aerial will be discarded be- 
cause of the interference which is 
brought in. 

CAPT. PLUGGE 
TO BROADCAST 

FROM 2L0. 
Capt. Leonard F. Pluege, Membt- 

ef the General Committee of ti 
Radio Society of Great Br.tain, kill 
broadcast from 2L0, on Thursday, 
January 8th, at 7.10 p.m. The sub- 
ject of his add ess will be " The 
Im-ortance of an International 
Agreemen on the use of identifica- 
tion call signs by European Broad- 
casting Stat'ons. ' 

This transmission will be simul- 
taneously broadcast from all stations 
inctudng the high powered station 
of Chelmsford on 1,600 metres. 
Reports of reception and express- 
ions of opinion will be acknowledged 
if addressed to :- 
The Secretary, The Radio Society of 
Great Britain, 53, Victoria Street, 
LONDON, S.W.I. 
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L2 

Fig. 1-The 

IN Fig. i is shown an interest - 
ing two -valve reflex circuit, 
which in " More Practical 

Valve Circuits," by John Scott - 
Taggart, F.Inst.P., is numbered 
STi 5o. The first valve amplifies 
at both high and low frequency, 
while the second valve acts as a 
detector. 

The aerial is tuned by the coil 
Li, and variable condenser CI 
of .0005 µF capacity, the incom- 
ing oscillations being applied 
direct to the grid of the first 
valve Vi. These appear in am- 
plified form in the anode circuit 
of Vi, which is tuned by L2, and 
C3 of .000s ,uF. The loud- 
speaker L.S. is not affected by 
these H.F. currents, which are 
by-passed by the fixed condenser 
C4, whose value may be .002 µF. 
The H.F. currents are communi- 
cated to the grid of V2 through 
the fixed condenser C5 of .0003 
/IF. The grid leak R3, whose 
resistance may be 2 megohms, 
is connected across the grid and 
filament of V2, the resultant low - 
frequency pulses in the anode 
circuit of this valve passing 
through the primary winding Ti 
of the L.F. transformer Ti T2. 
The secondary winding T2 of 
this transformer is placed in 
the joint aerial and grid 
circuit of the first valve, and 
the low -frequency currents in- 
duced in it by the primary Ti 
are communicated to the grid of 
Vi, which accordingly amplifies 

BBB 

theoretical circuit of the ST150. 

at low frequency. The amplified 
L.F. currents in the anode cir- 
cuit operate the loud -speaker 
L.S. (which may be replaced by 
telephones), and pass thence to 
the high-tension battery, the coil 
L2 offering no impedance to low - 
frequency currents. C2 is an 
H.F. by-pass condenser of .00i 
µF capacity. 

ST75 Circuit 
The circuit resembles that of 

ST75 in many respects, and it 

ST 150 Circuit 

on the 

Omni Receiver 
9 4 

1 

1 

1 

1 

1 

*.ooo.o .o -c.oo.oooo.° 
is interesting to note the respec- 
tive advantages and drawbacks 
of the two. The wiring key for 
circuit ST75 was given in the 
issue of Wireless Weekly for 
October i. 

Connections Required 
The connections for wiring up 

the circuit shown are given in 
the following list :- 

51-Iq 23-39 
15-17 23-41 
25-26 41-42 
25-30 33-34 
30-37 33-24 
29-38 6-22 
29-52 21-24 
17-12 4-19 
4-31 27-14 

31-47 27-35 
43-40 

A loud speaker in each apartment and four plug sockets in the walls 
simplify radio for tenants in one of New York's newest block of 
flats. A central station on the top floor boasts four radio sets and an 
operator. Four stations are tuned in, and every tenant has the 
choice of plugging in on one of them. Our photograph shows two 

of the sets being tuned. 

4 
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Coils 49 -J1- 50 

The aerial coil Li is plugged 
into the centre socket of the 
three -coil holder on the left-hand 
side of the cabinet, while the 
anode coil L2 is inserted in the 
front moving socket of the same 
holder. Suitable sizes for the 
usual broadcast wavelengths 
are :-Aerial coil, No. 35 or 5o; 
anode coil, No. 5o or 75. The 
most suitable sizes should be 
found by experiment. 

If it is desired to tune in 5XX, 
a No. 15o coil should be em- 
ployed for aerial tuning and a 
No. 25o for the anode. 
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Fig. 2. - The 

Operating the Receiver 
After connecting the batteries, 

etc., to the set, tuning may be 
commenced. It should be noted 
here that the use of a loud- 
speaker instead of telephones is 
advised with this circuit. If 
telephones are employed, how- 
ever, they should be well insu- 
lated. Tuning is effected by 
variation of the capacities of C1 
and C3, and by adjustment of the 
coupling between Li and L2. 

Our photograph shows all the equipment necessary for tenants to enjoy 
radio in one of New York's block of Rats. See opposite page. ' 
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terminal board. 

The latter controls reaction, and 
care should therefore be exer- 
cised while making this adjust- 
ment. 

If the receiver will not oscil- 
late, even with the coils close to 
each other, it is probable that 
the connections to one of them 
need reversing. The leads to L2 
may be reversed by disconnecting 
23-41 and 33-24, and joining 
23-33 and 41-24. If, on the 
other hand, it is found difficult 
to prevent oscillation when aerial 
and anode circuits are accurately 
tuned, it may still be beneficial to 
reverse the connections to one of 
the coils in order to obtain 
reverse reaction. 

Experiments 
Several interesting experi- 

ments will occur to the reader, 
such as variation of the voltage 
applied to the anodes of the 
valves, the application of sepa- 
rate H.T. voltages to the two 
valves, the introduction of grid 
bias on the first valve, etc. The 
effect of increasing the capacity 
of C4 condenser by connecting 
in parallel with it another .002 
µF condenser may also be tried. 
The following extra connections 
become necessary for this experi- 
ment :-39-46 and 47-45. 

The grid leak R3 should not be 
forgotten. Various values may 
be tried by adjusting the knob on 
the front of the panel. In 
general, the value will not be 
found at all critical however. 

BM BUZ UMMU 
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Some Simple Measurements 
By G. P. KENDALL, B.Sc., Staff Editor. 

The experiments which Mr. Kendall describes in this interesting article may be 
carried out by every experimenter who is the possessor of a milliammeter. 

THE choice for any article of 
such a title as that which 
you have just read appears 

to call for a word of explanation, 
for I am fully aware that readers 
of technical publications are very 
apt to feel, and with some justi- 
fication, that the use of the word 
" simple " in connection with the 
subject of measurements is only 
too often an example of " the 
pride which apes humility." Who 
does not retain memories of 
youthful sufferings from text 
books whose titles contained the 
word " elementary "? In com- 
mencing this article, therefore, 
which it is intended shall be the 
first of several upon similar lines, 
I want to give an earnest assur- 
ance that I have not taken the 
attractive adjective in vain, but 
that the whole of the experi- 
mental work involved is really 
and truly simple, and within the 
powers of anyone possessed of 
reasonable patience and just .a 
little experimental skill. No 
mathematics whatever will be 
involved, since the experimental 
results will be read directly from 
the dial of a simple measuring 
instrument. 

Measurements 
The subject of measurements 

is very commonly regarded by 
the majority of experimenters of 
only limited means as entirely 
beyond their reach, and no doubt 
such a view is true of much of 
the more advanced work, where 
unusual and costly measuring 
instruments are required and a 
good deal of auxiliary apparatus. 
The experimental work which I 
propose to describe is such as 
can be carried out by anyone by 
means of one simple measuring 
instrument alone, and that an 
instrument which is very com- 
monly possessed by experimenters 
who have passed out of the novice 
stage. The instrument in ques- 
tion is a milliammetet , and any 

ü 
good specimen will serve, pro- 
vided that it possesses an open 
scale for readings of the order of 
two milliamperes, and further the 
scale should be clearly marked in 
tenths of a milliampere. This 
means that a fairly good instru- 
ment must be obtained, but its 
sphere of usefulness is so ex- 
tended in wireless work that no 
one who decides upon the neces- 
sary expenditure will regret it. 
On the contrary, he is more likely 

is simply a calibrated valve 
detector circuit, with some means 
of indicating plate current, and 
its operation is extremely simple. 
Most of my readers will no doubt 
know that when signals are 
applied to the grid and filament 
of the ordinary grid condenser 
and gridleak rectifying valve, 
there is a drop in plate current, 
which varies in some proportion 
to the strength of the incoming 
signal. Thus, if in a simple 

Fig. 1.-The connections of the simple circuit required in making 
the measurements described in this article. 

to come to the conclusion that it 
is absolutely essential if much of 
his most interesting work is to be 
other than a matter of accidental 
stumbling upon results. In pass- 
ing, I should like to mention that 
a number of types of good milli - 
ammeters are now to be obtained 
secondhand from a variety of 
dealers, some of them being 
Disposal Board instruments. 

An Explanation 

The measurements which I 
propose to describe are all carried 
out by means of a form of the 
Moullin voltmeter circuit, and it 
is perhaps as well that a few 
words of explanation should be 
given on this very simple but 
extraordinarily useful arrange- 
ment. The original instrument 

single -valve receiver a milliam- 
meter is included in the plate 
circuit of the valve, it will be 
observed that upon tuning the 
set to a strong carrier wave, 
such as that of a fairly nearby 
broadcasting station, the milli - 
ammeter needle will suddenly 
drop perhaps a quarter of a milli- 
ampere, and upon either side of 
the point of resonance the current 
will rise again to its normal 
value. By calibrating this simple 
circuit, it is possible to regard 
the whole arrangement as a high - 
frequency voltmeter, since the 
grid and filament leads from the 
detector valve can be connected 
across any circuit in which high - 
frequency oscillations are flow- 
ing, and it will be possible after 
a preliminary calibration to 
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estimate by means of the 
measured change in the anode 
current the voltage applied across 
the valve. 

Comparative Results 
This is the common laboratory 

use of the circuit, but I have 
found it possible to use a very 
much simpler procedure, which 
gives entirely satisfactory results 
from the point of view of the 
experimenter who aims at 
purely comparative results. For 
example, in comparing a series 
of different types of commercial 
tuning coils, one does not really 
wish to know so much what 
voltage is produced across them 
by a given signal, as rather what 
coil is better than another, and 
which gives the best results in 
any particular set of conditions. 

Signal Strength 
What I have done, therefore, 

is to measure by means of a fine 
reading milliammeter, the drop in 
anode current when tuned to 
resonance with a strong carrier 
wave, reading this in tenths of a 
milliampere, and arbitrarily call- 
ing this " signal strength." Such 
readings, of course, are not 
directly proportional to the high - 
frequency voltage across the 
tuned circuit, but exaggerate the 
differences between any given set 
of high -frequency voltages, just 
as occurs in actual practice when- 
ever a valve detector is used. 
Since we are merely seeking 
comparative results, however, :t 
need not concern us that our 
readings do not bear an exact 
proportion to the high -frequency 
voltage Which we are measuring, 
although it is as well to realise 
clearly that we are merely obtain- 
ing a means of making reliable 
comparisons. 

H.F. Oscillations 
What we require, then, is 

merely a milliammeter, a con- 
venient valve detector unit which 
can be connected across any tuned 
circuit upon which measurements 
are to be made, a reasonably 
constant high- and low-tension 
supply voltage for the valve, and 
a powerful carrier wave to pro- 
duce the high -frequency oscilla- 
tions in our tuned circuit. My 
own experiments lead me to 
believe that the carrier wave from 
a main broadcasting station will 
serve perfectly well for this 
purpose up to some ten or fifteen 
miles, provided that an outside 

aerial is used, but those who are 
less fortunately situated than 
myself will no doubt have to 
provide this constant source of 
signals for themselves, and I 

propose to give at a later date 
a few notes upon the use of a 
local oscillator for the purpose. 
In connection with the question 
of the strength of the carrier 
wave, a word of warning is 
necessary as to the actual valve 
circuits which can be employed. 
It will be realised upon considera- 
tion that reaction must be entirely 
eliminated if anything like true 
comparative results are to be ob- 
tained, in the great majority of 
the tests which we shall be con- 
sidering, and therefore it is 
generally best to regard high - 
frequency amplification as strictly 
taboo and to use the valve 
detector directly across the circuit 
under measurement. An example 
of the masking effects of reaction 
will be seen in connection with 
the measurements upon the effect 
of variation of coupling between 
the primary and secondary coils 
of a loose coupled tuner which 
will be described in a future 
issue. 

The First Experiment 
The first experiment is one of 

interest to every user of plug-in 
coils, and concerns the quality of 
the material used for the manu- 
facture of coil plugs by certain 
firms. In making a series of 
comparisons between a number 
of commercial coils, I had 
occasion to suspect the quality of 
the plugs of a certain well-known 
make, since these coils seemed 
to be showing up extremely un- 
favourably, and I was at a loss 
to account for this upon examina- 
tion of the method of winding, 
the gauge of wire, and so forth. 
To test my surmise I put a 
standard Burndept No. 75 coil 
upon one of these suspected 
plugs, and placed the band round 
the coil. This band is one of the 
type whose ends are held down 
by two screws which are inserted 
in the actual electrodes of the 
plug, so that the band is shunted 
across the coil itself, and if of 
poor insulation will have a very 
deleterious effect upon signal 
strength ; a measurement of 
signal strength was now taken, 
giving the figure 1.2. 

Plugs 
The coil was then taken off the 

suspected plug and mounted upon 
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a good one, upon which no band 
was used, and the remarkable 
reading of 3 was then ob- 
tained. In confirmation, one of 
the coils which had given such 
poor results was again tested, 
and one end of the band was dis- 
connected. It was then found 
that the reading rose from the 
previous 2 to 2.1, and the coil 
was next removed from its own 
plug and remounted upon the 
same one as was used in taking 
the comparative figures for the 
Burndept coil, and the figure 3 
was again obtained, indicating 
that the coil was of perfectly 
sound construction, but that it 
had been completely spoiled as to 
performance by the bad method 
of mounting. 

This example will serve to 
show how extremely useful this 
very simple method can be, and 
I hope to go on at a later date 
and show how it can be applied 
in a large number of ways to the 
problems which arise regarding 
the efficiency or otherwise of a 
great variety of tuning arrange- 
ments, coils, condensers, and so 
forth. Next week I will describe 
a simple unit which can be applied 
to these measurements, which is 
intended for the experimenter who 
does not already possess a suit- 
able valve detector unit, and 
which forms, incidentally, an ex- 
tremely effective and simple 
wave -meter for the measurement 
of the wavelength of a C.W. or 
telephony transmitter. At the 
same time instructions will be 
given for the use of the instru- 
ment in making the measure- 
ments which we have been con- 
sidering in a general way in this 
introductory article. 

ARE YOU BUILDING 

"THE ANGLO-AMERICAN 

SIX"? 
By Percy W. Harris. 

Further constructicnal 
details and wiring diagram 
together with some notes 
on operating this interesting 
receiver will be given in the 

February issue of 

THE 
WIRELESS CONSTRUCTOR 

OUT ON JAN. 15. 
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The valves are mounted 

THE 
method of obtaining 

high -frequency amplification 
requiring least adjustment 

and care, both in design and 
operation, is probably that 
employing the resistance -capacity 
principle. The disadvantage of 
this method is that it is ineffective 
upon wavelengths much below 
i,000 metres, although in certain- 
cases high -frequency resistance 
amplifiers have been made to 
operate satisfactorily upon wave- 
lengths as low as 600 metres. 
The method as commonly em- 
ployed is certainly of little use 
upon the broadcast wavelengths 
used by British stations, but when 
one considers, the reception of 
Chelmsford or Radio -Paris, whose 
wavelengths are respectively 
1,600 and 1,780 metres, the resist- 
ance -capacity method may cer- 
tainly receive favourable atten- 
tion. Probably the most popular 
coupling method for a high-fre- 
quency amplifying valve on the 
shorter waves is that known as 
the " tuned anode," and when 
carefully made a receiver operat- 

ic ing upon this principle may be 
made to give excellent results. 

inside. 

ZOO BO 

Another aspect to be considered 
when designing a receiver for the 
home is that of keeping all 
damageable parts out of the way, 
it being especially desirable to 
protect the valves by enclosing 
them. 

A useful receiver for the recep- 
tion of short- and long -wave 
stations may be made upon the 
lines of the set illustrated in the 
photographs. 

Tuned Anode 

The tuned anode system is 
employed for the reception of 
short-wave stations, while by 
moving a switch the resistance - 
capacity method is brought into 
action for the longer -wave 
signals, the only other altera- 
tions necessary being larger aerial 
and reaction coils, and an in- 
crease in the H.T. voltage applied 
to the first valve. As will be seen 
in the photographs, the only com- 
ponents appearing on the top of 
the panel are those controlling the 
receiver, the valves, anode coil, 
etc., being mounted on the under 
side out of harm's way. 

a 111111111111W111133 
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Two=Valve Receiver 
of Novel Design 

By JOHN W. BARBER. 

An interesting receiver which enables either short or long wave 
broadcasting to be heard with a minimum of trouble. 

By consideration of the circuit 
diagram, it will be seen that 
either series or parallel connection 
of the aerial tuning- condenser 
may be employed as desired, by' 
manipulation of the aerial lead. 
Parallel connection is effected by 
joining the aerial to terminal P, 
earth to E, while terminals S and - 

E are joined by a piece of wire. 
To obtain series tuning, the link 
between S and E is removed, and 
the aerial lead joined to terminal 
S, P being left free, while the 
earth lead remains joined to E. 

Switching 
The valve Vi acts as a high - 

frequency amplifier, and the. 
reader will no doubt have noticed 
the method of switching which 
has been adopted. When the - 

switch is placed on the " long - 
wave " side the anode resistance 
is joined in series with the coil 
L2 and condenser C2, and the 
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positive of the high-tension bat- 
tery. The anode oscillatory cir- 
cuit is thus left in circuit when 
receiving the longer waves, and 
it is found that no undesirable 
effects resulted, or at least none 
were observed upon lengthy 
trial. No appreciable increase 
in signal strength was noticed, 
by aural observation, when the 
anode oscillatory circuit was 
shorted. 

L.F. Stages 
No note magnifiers have been 

included in the set illustrated, the 
object being to illustrate the pnin- 
ciple, and it is olear that any note 
magnifiers required may be added 
afterwards, or included on the 
same panel. The set was designed 
with the object of use with the 
amplifier described by the present 
writer -in the December to issue of 
this journal, and the reader is 
referred to that article for the 
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Fig. 1.-The circuit adopted. 
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A view showing the controls. 

complete description. For the 
benefit of those wiho may desire to 
operate a loud -speaker, á circuit 
diagram (Fig. 4) is given which 
shows how two low -frequency 
amplifiers may be added on the 
same panel, utilising one stage 
of transformer and one stage of 
low -frequency resistance coupling. 

Necessary Parts 
The component parts necessary 

for the construction of this 
receiver are listed below, and for 
readers' information the names of 
manufacturers are given. It is 
clear, however, that any reliable 
make of component may be sub- 
stituted for 'that named, provided 
that due consideration is given to 
its dimensions, as some alteration 
may be necessary if a component 
larger than the one specified -is 
used. Values, where given, 
should be strictly adhered to, as 
any alteration here may result in 
the set not giving satisfactory 
results. 

One ebonite panel, 12 in. by 
io in. by 3/16 in. (Radion 
mahoganite). 

One cabinet of suitable size, at 
least 6 in. deep (Cameo cabinet). 

Two variable condensers. 
(square law), one of .0005 µF and 
one of .0003 µF maximum capa- 
city (Jackson Bros.). 

Rem maw R 
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One two-way coil holder 
(Magnum). 

Two valve sockets (Magnum, 
anti -capacity type). 

Two filament resistances (Burn - 
dept, Ltd.). 

One variable anode resistance 
(Bretwood). No disadvantage 
will, in general, be found in using 
a fixed anode resistance, in which 
case' a Dubilier 8o,000 -ohm re- 
sistance will he suitable. 

One coil plug. 
One switch arm and two studs 

(Bowyer -Lowe Co.). 
Ten terminals (Burne-Jones). 
One fixed condenser of .0002 or 

.0003 uF capacity, and one two- 
megdhm grid leak. 

If the grid condenser is pro- 
vided with clips, one other clip 
will be required, but if not, it will 
'be necessary to provide one pair 
of clips. 

One .00i µF fixed condenser 
(Dubilier). 

Filament resistances of the dual 
purpose type are incorporated in 
this receiver, but it is clear that 
should the constructor intend 
using only bright emitter valves, 
resistances of, say, seven ohms 
will suffice, while if dull emitters 
a -re exclusively to be used rheo- 
stats of, say, 25-35 ohms should 
be obtained. It is only in cases 
where a six -volt accumulator is 
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home is that of keeping all 
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A useful receiver for the recep- 
tion of short- and long -wave 
stations may be made upon the 
lines of the set illustrated in the 
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employed for the reception of 
short-wave stations, while by 
moving a switch the resistance - 
capacity method is brought into 
action for the longer -wave 
signals, the only other altera- 
tions necessary being larger aerial 
and reaction coils, and an in- 
crease in the H.T. voltage applied 
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receiver, the valves, anode coil, 
etc., being mounted on the under 
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Two=Valve Receiver 
of Novel Design 

By JOHN W. BARBER. 

An interesting receiver which enables either short or long wave 
broadcasting to be heard with a minimum of trouble. 

By consideration of the circuit 
diagram, it will be seen that 
either series or parallel connection 
of the aerial tuning- condenser 
may be employed as desired, by' 
manipulation of the aerial lead. 
Parallel connection is effected by 
joining the aerial to terminal P, 
earth to E, while terminals S and - 

E are joined by a piece of wire. 
To obtain series tuning, the link 
between S and E is removed, and 
the aerial lead joined to terminal 
S, P being left free, while the 
earth lead remains joined to E. 

Switching 
The valve Vi acts as a high - 

frequency amplifier, and the. 
reader will no doubt have noticed 
the method of switching which 
has been adopted. When the - 

switch is placed on the " long - 
wave " side the anode resistance 
is joined in series with the coil 
L2 and condenser C2, and the 
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positive of the high-tension bat- 
tery. The anode oscillatory cir- 
cuit is thus left in circuit when 
receiving the longer waves, and 
it is found that no undesirable 
effects resulted, or at least none 
were observed upon lengthy 
trial. No appreciable increase 
in signal strength was noticed, 
by aural observation, when the 
anode oscillatory circuit was 
shorted. 

L.F. Stages 
No note magnifiers have been 

included in the set illustrated, the 
object being to illustrate the pnin- 
ciple, and it is olear that any note 
magnifiers required may be added 
afterwards, or included on the 
same panel. The set was designed 
with the object of use with the 
amplifier described by the present 
writer -in the December to issue of 
this journal, and the reader is 
referred to that article for the 
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complete description. For the 
benefit of those wiho may desire to 
operate a loud -speaker, á circuit 
diagram (Fig. 4) is given which 
shows how two low -frequency 
amplifiers may be added on the 
same panel, utilising one stage 
of transformer and one stage of 
low -frequency resistance coupling. 

Necessary Parts 
The component parts necessary 

for the construction of this 
receiver are listed below, and for 
readers' information the names of 
manufacturers are given. It is 
clear, however, that any reliable 
make of component may be sub- 
stituted for 'that named, provided 
that due consideration is given to 
its dimensions, as some alteration 
may be necessary if a component 
larger than the one specified -is 
used. Values, where given, 
should be strictly adhered to, as 
any alteration here may result in 
the set not giving satisfactory 
results. 

One ebonite panel, 12 in. by 
io in. by 3/16 in. (Radion 
mahoganite). 

One cabinet of suitable size, at 
least 6 in. deep (Cameo cabinet). 

Two variable condensers. 
(square law), one of .0005 µF and 
one of .0003 µF maximum capa- 
city (Jackson Bros.). 
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One two-way coil holder 
(Magnum). 

Two valve sockets (Magnum, 
anti -capacity type). 

Two filament resistances (Burn - 
dept, Ltd.). 

One variable anode resistance 
(Bretwood). No disadvantage 
will, in general, be found in using 
a fixed anode resistance, in which 
case' a Dubilier 8o,000 -ohm re- 
sistance will he suitable. 

One coil plug. 
One switch arm and two studs 

(Bowyer -Lowe Co.). 
Ten terminals (Burne-Jones). 
One fixed condenser of .0002 or 

.0003 uF capacity, and one two- 
megdhm grid leak. 

If the grid condenser is pro- 
vided with clips, one other clip 
will be required, but if not, it will 
'be necessary to provide one pair 
of clips. 

One .00i µF fixed condenser 
(Dubilier). 

Filament resistances of the dual 
purpose type are incorporated in 
this receiver, but it is clear that 
should the constructor intend 
using only bright emitter valves, 
resistances of, say, seven ohms 
will suffice, while if dull emitters 
a -re exclusively to be used rheo- 
stats of, say, 25-35 ohms should 
be obtained. It is only in cases 
where a six -volt accumulator is 
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used and a sudden change from 
bright to dull emitter valves is 
made that a dual purpose rheo- 
stat is required. 

Layout and Wiring 
The layout of the panel is given 

in Fig. 2, and should present no 
difficulty. The position of the 
valve sockets and anode coil plug 
should be carefully noted, and if 
the constructor already possesses 
a valve of large diameter he 
should ascertain whether or no 
there will be sufficient clearance. 
If not, the second valve socket 
may be moved slightly away from 
the coil mount. The clearance 
shown in the drawing was suffi- 
cient for the valves and coils in 
use. The anode coil mount is so 
arranged that the coil, when -in- 
serted, will be at right angles 
to the plane of the aerial coil, 
and centrally disposed in relation 
to' it. 

Many readers, when making up 

a set from a Radio Press design, 
prefer some arrangement other 
than that given by the author; 
there can be no objection to this, 

lowed, and that the essential 
shortness of certain wires be pre- 
served. Grid .leads must receive 
special attention, and anode leads 

Showing the valves and anode coil. 

provided that the constructor has 
some experience, that the general 
principle of the layout be fol- 

are next to receive consideration, 
while the relative spacing is also 
of considerable importance. Fila - 

%B" 

CO* laL3 

1 

3" lJ 
e1 

Is 

2" 

o) 
L 

fa.3/¢" 3 
ee" 

e 

7 T+ t 
I 

/" 1 <+------ -- -- 5" -I----}---- 
/%2" OA 

1 

2 ' 
354" 

5" -t 

sjs- L 

w - --/-- 

í0" 

-- 2%"t- 

+ 

erd 

tie 

r1 
LJ 

G1 

ait 
%.% 

/. 

{ /" 

2n 

W 

Fig. 2.-A half-size drawing of the panel, giving all necessary dimensions. Blue print No. 90a. 
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Fig. 3.-The wiring diagram, showing the necessary connections. Blueprint No. 90 b. 

ment wiring is, in general, carried 
out first, these leads lying close 
to the -panel out of the way Of 
other leads, 

Wiring 

Wiring in this receiver has 
been carried out with No. 16 
S.W.G. bare tinned copper wire, 
of circular cross-section. Square 
section wire may be used, if 
desired, or alternatively thinner 
round wire insulated with sleev- 
ing may be used. All joints 
should be soldered if the best 
results are to be obtained, as 
many cases of noisiness may be 
traced to leads fastened under 
nuts becoming loose or slightly 
oxidised. 

Coils 

The wiring diagram will make 
the connections clear, while the 
planes of the wires may be seen 
in the various back -of -panel 
photographs. When all connec- 
tions have been made a test of 

4he receiver under actual recep- 
tion conditions may be carried 
out. Insert the valves and anode 
coil, which may be a No. 5o or 
75 coil, the latter being a very 
useful coil in this position, and 
secure the panel in the cabinet. 
If a tray type of box, such as that 
illustrated, is used, there will be 
no need to screw the panel down, 
as it drops in on fillets and rests 
quite safely while tests are being 
made. It may afterwards be 
screwed down if desired. Using 
parallel tuning, a No. 35 coil will 
be required, on a standard 
P.M.G. loo -ft. aerial, for the 
lower of the short-wave stations, 
say, up to 40o metres, above 
which a No. 5o coil will be 
required. The size of the re- 
action coil will largely depend 
upon the resistance of the aerial, 
the coil being larger for a high - 
resistance aerial than for one of 
low resistance. For an average 
aerial a coil one size larger than 
the aerial coil may be employed. 

Terminal Connections 
The switch must be on the 

right-hand (short,wave) stud. 
Connections to batteries and soon 
are made, as indicated in Fig. 2. 
The top two terminals in the right- 
hand row are those to which the 
telephones are connected; the 
next pair are for positive high 
tension supply to each valve, and 
may he joined together for a pre- 
liminary test. The next terminal, 
reading downwards, is that to 
which the negative lead from the 
high-tension battery is joined, 
while the bottom pair are respec- 
tively joined to the positive and 
negative terminals of the accu- 
mulator. 

Tuning 
The filament resistances are 

then turned slowly from the 
" off " position, and tuning is 
carried out on both variable con- 
densers simultaneously, keeping 
the reaction coil well away from 
that in the aerial circuit. On 
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hearing signals from, say, the 
local station, adjust the aerial 
condenser for the loudest signal, 
then find the best setting for the 
anode tuning condenser. Now 
bring the reaction coil slowly 
nearer to the aerial coil, retun- 
ing slightly on the aerial con- 
denser, and note if there is an 
increase in signal strength u.p to 
a point, after which signals be- 
come distorted. If this is so, 
loosen the coupling between the 
aerial and reaction coils at once, 
as interference may be caused to 
other listeners owing to the set 
being in a condition of oscillation. 
If,' however, no such effects are 
noticed when the two coils are 
close together, reverse the con- 
nections to the moving (reaction) 
coil by changing over the flexible 
leads to the moving socket. 

Receiving Chelmsford 

For the reception of the high - 
power experimental station art 
Chelmsford the switch is moved 
over to the left-hand (long -wave) 
stud, a No. 15o coil is inserted 
into the aerial socket, while the 
reaction coil, under average con- 
ditions, may be a No. 200. 

When the change -over from 
short to long waves is effected 
it will be necessary to increase 
the high-tension voltage applied 
to the first valve. This is effected 
by plugging the flexible lead from 
the terminal H.T.+t into a socket 
of the battery corresponding to 
a higher voltage, whilst the anode 
resistance is adjusted to give the 
best results. 
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Resu Its 
The set, as described, has been 

in use on a too -ft. aerial in S.E. 
London, about six miles from 
2L0, and a short account of the 
results obtained is here given. 
2L0, of course, is uncomfortably 
loud on telephones with both 
valves alight, and when listening 
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am listening to Madrid on 
'phones, with the reaction coil 
swung away to 90 deg., signals 
being perfectly clear and distinct, 
while every word of the an- 
nouncer can be followed. With 
slight application of reaction, 
Hamburg can be heard, interfer- 
ing with Madrid, there being 

1 

J 

A plan photograph of the wiring. 

to that station on 'phones the 
first valve may be turned out, the 
resulting signals being quite 
strong enough. When the ampli- 
fier, previously mentioned, is 
joined up, excellent loud -speaker 
signals are obtained. 

Whilst writing this article, I 

R4 j. 

only three metres difference in the 
wavelengths of these stations. 
When the amplifier is added, 
Madrid gives very clear signals 
on the loud -speaker with go deg. 
reaction coupling. 

(Further results will be given 
in our next issue.) 
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Fig. 4.-Showing the connections necessary when a two -valve amplifier is added, the last stage of 

L.F. being resistance coupled. 
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A Home -Made Coil 

RECEPTION on short waves 
has become very popular of 
late, and a great many 

different kinds of low -loss induct- 
ance coils have been designed to 
enable these wavelengths to be 
received with efficiency. The 
great point about a coil for short 
wavelengths is that it should 

Fig. 1.-Details of the coil former. 

have the smallest possible self 
capacity ' and that resistance 
should be kept at a minimum by 
the use of stout wire. The coils 
to be described will be found 
quite easy to make up and 
efficient in use. In addition to 
this they have one good feature 
not shared by a number of other 
designs-they are exceedingly 
robust. Fig. i shows the finished 
former, which consists, as will 
be seen, of two ebonite end 
pieces, between which is a 
" skeleton " of hexagon section 
formed by six rods. These rods 
may be made of hard, well - 
seasoned wood, which has been 
thoroughly well shellacked, but 
if it is decided to use bare wire 
for the turns, they should be of 
f -in. round ebonite. In Fig. 2 
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Fig. 2. - Illustrating the method of 
winding the coil. 

is seen the method of winding 
the primary and secondary coils, 
both of which are placed upon 
the same former. The primary 
consists of three turns of .No. 18 
s.w.g. wire with a spacing of 

f in. between turns. The 
secondary, which begins i in. 
away from the primary, has 13 
turns of the same wire, also with 
4 in. spacing between turns. 

The End Pieces 
The layout of the end pieces 

is shown in Fig. 3. Each is made 
from a piece of %-in, ebonite, 4 in. 
square. Upon one of these is 
drawn with a scriber a circle 3 in. 
in diameter, whose circumference 
is divided into six equal parts by 
lines drawn from the centre at 
an angle of 6o deg., as shown 
in the diagram. In case no pro- 
tractor is available, a condenser 
scale may be used for obtaining 
the angle, or a watch dial may 
be pressed into service, 6o deg. 
being equal to io one -minute 
divisions. Another method which 
gives quite good results is to use 

Fig. 3.-Layout of the end pieces. 

a pair of dividers, setting their 
points at a distance apart equal 
to the radius of the circle. A 
punch mark is now made at A, 
one point of the dividers being 
placed in it. Marks are next 
made with the other point at B 
and C. The same process is then 
carried out from a punch mark 
made at D. It will be found that 
the distance between C, E and B, 
F is slightly greater than it ought 
to be, but this will make no 
difference to the efficiency of the 
coil. It is only necessary to lay 
out one of the end pieces. When 
this has been done, the two 
should he clamped tightly to- 
gether and the drill run through 
both. All the holes on the cir- 
cumference of the circle should 
be made 4 B.A. clearance and 

countersunk on what is to be the 
outside surface. Make two 
further 4 B.A. clearance holes, 
one at the centre of the circle 
and the other f in. below the top 
and f in. from one of the side 
edges. These are for the 
terminals. 

Now cut out six lengths of Fin.; 
or 5/16 in. round ebonite rod, 
making a 4 B.A. tapped hole in 
each end of all of them. The 
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Fig. 4.-How the rods are grooved. 

former can now be put together 
by running countersunk screws 
through the end pieces into the 
rods. When this has been done, 
mark out each rod, as shown in 
Fig. 4, and make light cuts with 
a hacksaw to hold the windings 
in place. Wind the primary in 
the following way :-Through 
the top rod of the former at the 
third notch, drill a hole with a 
No. 55 Morse drill. Pass the 
end of the wire through this, 
taking it straight down for if in. 

Winding the Coil 
Then bend the wire and lead it 

to the shank of the central termi- 
nal, making a soldered joint. Fig. 
5 makes this part of the process 
quite plain. Now wind the turns 
on backwards until all three are 
in place, cutting the wire and 
soldering to the shank of the 
other terminal. The turns should 
lie in the hacksaw cuts and they 
should be put on tightly, though 

N-°.5.5 
HOLE. 

SOLDER. 

'RM/NqL SHANK. 

Fig. 5.-Secure. the wire in the 
manner shown. 

not so tightly as to bend the 
ebonite rods. The central ter- 
minal is thus attached to the 
" out " end of the primary and 
the other to the " in " end. In 
winding the secondary the process 
is similar. The anchoring hole is 
drilled at the notch nearest the 

449 



Wireless Weekly January 7, 1925 

primary windings, the end of the 
!Wire being taken through the 
middle of the coil to the central 
terminal. Thirteen turns are 
then put on as before, the end 
being soldered to the central 
terminal. In the secondary, the 
central terminal is " in " and 
that near the corner of the end - 
piece the " out." 

The reaction coil is made in 
the same way and contains, like 
the secondary, thirteen turns. 
Here, the length required for the 
ebonite rods is 4 in., since there 
is only one winding. In connect- 
ing the coils to the set, very short 
pieces of stout wire should be 
used for the primary and 
secondary. The reaction coil con- 
nection should be a short length 
of double flex of good quality. 

The coils will be found delight- 
ful to use. The combined primary 
and secondary stands on the 
table and is not moved. The re- 
action coil is placed fairly close 
to the secondary end of it. It 
can be moved about in any direc- 
tion with the greatest ease, so 
that the adjustment of the coup- 
ling to the amount required is 
quite a simple matter. To avoid 
the effects of hand capacity the 
coil should be moved by means 
of a stick or a piece of ebonite 
rod. If desired, a handle 8 or 
jo in. in length may be screwed 
to one of the end pieces. A suit- 
able variable condenser to use 
with these coils is one of o.00025 
µF in parallel with the secondary. 

R. W. H. 

VALVE NOTES 
(Concluded from page 431.) 

As will be seen from the 
figure, the low -frequency currents 
produced after rectification are 
fed, not into the grid circuit of 
the first valve, as in Fig. 1, but 
into the grid circuit of the second 
valve. The amplified low -fre- 
quency currents which now ap- 
pear in the anode circuit of the 
second valve are fed into the 
grid circuit of the first, which 
amplifies them, the loud -speaker 
L.S. being included in, the anode 
circuit of the first valve instead 
of the anode circuit of the second. 

It will be seen from Fig. 3 
that the first grid receives the 
original high -frequency E. M.F.s 
and law -frequency E.M.F.s after 
a single stage of amplification. 

The grid circuit of the second 
valve receives the low -frequency 
E. M. F. s without amplification 
and E.M.F.s due to a single 
stage of high -frequency amplifi- 
cation. 

Keeping to the original figures, 
the maximum grid sweep, in the 
case of the first valve, will be 
14 volts, while the grid sweep, 
in the case of the second valve, 
will be io volts. 

This does not even things up 
altogether, but the valves are 
worked more equally. 

The figures I have quoted are 
not based on any relative 
measurements, but are merely 

given for the sake of explaining 
how, by inverse duplexing, it is 
possible to balance the work 
done by the valves. 

CANADIAN STATION 

THE ROMANCE OF 
WIRELESS 

SIR,-Reference your Editorial in 
the Wireless Weekly, No. Io, 
Vol. 5. 

Apropos the paragraph commenc- 
ing " No novelist has yet seized 
upon the true romance of wireless. 

. " Apparently the writer of 
the Editorial is not conversant with 
the novel, " Looking Backward," 
by Edward Bellamy. 

If he will turn to Chapter xi of 
that book he will find a remark- 
able forecast of broadcasting of to- 
day, or at least of what we are 
hoping broadcasting will attain. 
True, the results as described in 
the novel are obtained through the 
medium of the extension of the 
ordinary telephone system, but the 
prophecy of " music on tap " is, 
nevertheless, startling, and even 
more accurate than flights of fancy 
by better known authors, such as 
Jules Verne and H. G. Wells. 

Wishing your paper and kindred 
publications every success.-Yours 
faithfully, 

P. COCKROFT. 
Leeds. 

HEARD IN IRELAND 

CNRA, the new station of the Canadian National Railways at Moncton, 
New Brunswick, by means of which it is hoped to relay British 
Broadcasting programmes to the chain of ten broadcasting stations 
supplying entertainment to the expresses of the Canadian National 
Railways, has been heard in Ireland, by Mr. McMurray, of Bangor, 
Co. Down. Our photograph shows the operating room of radio 
station CKCH, owned and operated by the Canadian National Railways. 
This station, located at Ottawa, Canada, is the most powerful radio 
broadcasting station in the Dominion. 

< 
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LOSSES IN CONDENSERS 
SIR, I have read with interest 

the articles that appear on pages 
165, 179 and 209 of your issues of 
November 19 and 26 regarding 
losses in variable condensers, and 
I note that you attribute these 
losses to (a) metal end -plates instead 
of ebonite, (b) " very small " 
ebonite bushes. 

With regard to (a), I feel sure 
that you intend your remarks to 
apply only to metal end -plates pro- 
vided with insulated bushes to carry 
the rotor spindle, as there can be 
no possible objection to metal -end 
plates which are electrically continu- 
ous with the rotor, as otherwise 
such designs would not be used and 
specified by the National Physical 
Laboratory and by the Bureau of 
Standards (see Circular No. 74). 
The latter form of construction was 

adopted by my Company after a 
prolonged series of measurements 
of losses actually obtained in the 

BON/rE / /Y 
NSULAr/N6 
WAJNtRs 

METAL ENO CNEEN 
a.'.COYLNSLR 
ELterR/CALLr CONI/we/age 

W/TN MOV/N6 YAN(S 

Mlrql SUPPORT/N6 
P/LLAR CARRY/N6 
F/xto i/ANfs 

This diagram shows the method of 
clamping the fixed plates of Burn - 

dept condensers. 
various types, the great advantage 
being that rotor frame, dust cover, 

end -plates, and shaft are all elec- 
trically continuous and form a metal 
hox which can be so connected in 
the circuit that it is virtually at 
earth potential, thus obviating all 
the usual hand -capacity effects. 

With regard to (b), the fixed 
plates are supported inside this box 
by means of the smallest possible 
quantity of solid dielectric. In 
other words, best quality ebonite 
washers are used, and they are 
made as small as is compatible with 
mechanical strength, for the simple 
reason that losses, i.e., bad power, 
factor, are not usually due to poor, 
insulation (see later remarks), but 
to dielectric absorption, which is 
proportional to the mass of the di- 
electric and to the potential 
gradient through it, and therefore, it 
is desirable to keep the bushes 
small. In order that the potential 

Operating the valve MYers 
for long distance work Practicall 
The difficulties attendant upon successful long distance work 
are more than half overcome by the correct adjustment of the 
working characteristics of the valve. Given a valve which is 
sensitive to delicate control remarkable long range reception 
is within the reach of every experimenter. 

Such characteristics as are particularly necessary in long 
range work are found in the MYERS. Mainly, the internal 
capacity is probably lower than that of any other valve-it will 
be remembered that in the MYERS the Grid and Anode leads 
are brought out at opposite ends-a design which is confined 
to the MYERS. 

Valve control, such as a potentiometer would give, persuades 
the full power from the MYERS. Accurately controlled by this 
method your receiver can be made to receive over great 
distances-provided always your valves are MYERS. 

NEW TYPE MYERS VALVES 
the long range and the long life valve are 

obtainable from our selling agents. 
LONDON.-Dull Emitter Valve Co., 83, Pelham St., Kensington, S.W.?. MANCHESTER.-R. Davies & Sons, Wireless Depot, Bilsberry Street. NEWCASTLE.-Charles Bailey, 26, Cloth Market. 
LIVERPOOL.-A Electrical Supply, 59, Old Hall Street. 
GLASGOW.-Mllligan's Wireless Co., Ltd., 5o, Sauciehall Street. 
YO R KS H I R E.-Wadsworth Sellers & Co., Standard Buildings, heeds. BRISTOL.-Bristol Wireless Co., Radio House, Queens Road. 
TA UNTON.-A. Montague Cooper, 2 ), East Street. 
WINCHESTER.-Watson & Childs, 7, City Road, Winchester. 
ISLE OF MAN. -C. Killick, Westmoreland Road, Douglas. 
If any difficulty apply, giving your dsaler's name and address to:- 

CUNNINGHAM & MORRISON 
WINDSOR HOUSE, VICTORIA STREET, 
LONDON, S.W.A. 'Phone Victoria 827. 

eiße .É ̀
=.Ìf 

"She World OnYourDial" 

Valves, 
Unbreakable 

/J."' 

Universal - 4 Volts. '4 amps 12/6 
Dry Battery 4. Volts. 1.5 amps 21/" 

Mounting Clips supplied free with each valve. 

Another suggestion 
In the receiver by Mr. C. P. Allinson :-" A 
Stable Three -Valve Receiver" described in 
" Wireless Weekly," December 31st, the design 
allows for duplicate mountings of the four pin 
valve and the MYERS. The author writes " to 
enable comparisons to be made between 
MYERS and other valves duplicate mountings 
are employed, so that a rapid change can be 
made." The special mounting peculiar to the 
MYERS is an essential factor towards its 
remarkable achievements in long range recep- 
tion. Try the MYERS as suggested practically 
and your next receiver will be built to incor- 
porate MYERS valves only. 

Barclays 584 
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gradient may be low, bushes should 
be so shaped and placed thatcapa- 
city through them is small; this 
result is obtained by my Company 
in a manner which is made clear 
by the attached sketch, in which a 
stem (fixed plate support) is clamped 
to a metal end -plate by two grade 
" A " ebonite washers, the whole 
assembly being so shaped that com- 
paratively few lines of dielectric 
strain pass through the ebonite, the 
concentration of such lines being 
from stem to end -plate, between the 
ebonite washers, where the dielec- 
tric is air. 

Use on Short Waves 
The effect of this construction 

ensures ruggedly constructed vari- 
able condensers in which losses are 
so low that circuits in which they 
are used will oscillate with ease 
at wavelengths of 40 metres, and 
less, always provided that losses In 
other parts of the circuit are kept 
equally low. The following 
measurements taken on Decem- 
ber 23 in my laboratory may be of 
some interest :-- 

Condenser A :-A Burndept Stan- 
dard Air Condenser, with metal 
end -plates and steel dust covers. 
Nominal capacity, .001 mfds. 
Catalogue No. 417. 

Condenser B :-A precisely simi- 
lar condenser but made up with 
grade `` A " ebonite end -plates. 

Frequency of measurement = 
r,000 cycles. 

Con- 
denser A 
(Metal). 

Con- 
denser B 
(Ebonite). 

Minimum c a - 

pacity 
(I) Dust covers 

off 

(II) Dust covers on... 
Maximum c a - 

pacity 
Equivalent series 

resistance :- 
(a) Scale set at 

too mfds. 
(b) Scale set at 

500 mfds. 

Power Factor: 
(a) Scale set at 

109 mfds. 
(b) Scale set at 

500 mfds. ... 

Mfds. 
23.8 

34.2 

1017.8 

Ohms 
12.0 

I2.0 

Per cent 

0.074 

0.015 

Mids. 
12.4 

992.6 

Ohms 
35.0 

40.0 

Per cent. 

0.220 

0.050 

Returning to my remarks that 
losses are not due to poor insula- 
tion,.I. would point out that at the 
high frequencies used in radio tele- 
graphy it is a fact that low insu- 
lation resistance in a receiving con- 
denser does not matter (of course I 
"am speaking in terms of megohms). 
If we assume " low insulation " to 
be, say, 2 megohms, and the con - 

*Roughly equals percentage of applied 
power lost in condenser. 

January 7, 1925 

denser to be set at a value of, 
say`, .0003 mfds. on a wavelength 
of 30o metres, the reactance of the 
condenser will be 530 ohms, and 
really there does not seem to be 
much harm in shunting 530 ohms 
with 2 megohms, does there? 

In conclusion may I be permitted 
to congratulate you upon the atti- 
tude you so often take up with 
regard to wireless apparatus, viz., 
that the scientific correctness of the 
design must not be subordinated to 
convenience in mechanical construc- 
tions.-Yours faithfully, 

C. F. PHILLIPS, 
M.I.R.E., A.M.I.E.E. 

Chief Engineer and Director, 
Burndept, Ltd. 

" THE FIRST MILLION " 
SIR,-Allow me to reply briefly to 

your comments on my letter pub- 
lished in December 17 issue of your 
valued journal. 

(1) You controvert my statement 
that sets are constructed solely for 
the purpose of obtaining excellence 
of broadcast reception. What, I 
would ask, are they constructed for, 
if not for this specific object? 
Merely for the satisfaction to be 
derived from producing a scientific 
instrument, intended to be used not 
as a scientific instrument, but for 
contemplation or display as an 
objet d'art? 

c.-, Ce, 

UNSHROUDED 

EFFICIENCY 

Facts that Count 
Whether you are a serious experimenter or not you want 
a combination of EFFICIENCY and SELECTIVITY 
with your Tuning Coils. These facts are dependent upon 

LOW SELF -CAPACITY 
National Physical Laboratory R. - 

NOTE WELL 
the extremely low 
self -capacity. 

Compare them 
with any other 
make on the 
market. 

Coil 
No. 

Self Inductance 
in Mlcrohenrfe; 

Seif-Cap.icity k......" 
in Micro-M.erofarad; 

-Prices. 

25 42 8 4/3 
35 C5 9 4/3 
59 163 25 4/3 
75 290 31 4/6 

100 537 22 5/- 
150 1037 16 61- 
200 1920 22 7/- 
250 3420 22 7/61 

RIGID AS A MOTOR WHEEL 
TANGENT TUNING COILS 

London: 25, Victoria St., S.W.1. Newcastle -on -Tyne: "Tangent House," Blackett St. 

Complete Sets. 

4 Concert Coils 
(Nos. 25 to 75) 16/- the set. 

11 Concert Coils 
(Nos. 25 to 500) 67/- the set. 

Ask your dealer-Take no substitute 
for " Tangent." 

SEND FOR FOLDER 107 W. 

GENT & CO. 
LTD. 

Est. 1872. 

Manufacturing Electrical Engineers, 

Faraday Works, 

LEICESTER 
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(2) You refer to volir efforts to 

educate the public in the proper use 
of reaction. I gladly acknowledge 
the justice of this claim, but I main- 
tain that the nuisance complained 
of persists and grows, despite all 
your efforts. Therefore, I still think 
it right that those about to take up 
wireless should be warned that good 
reception is by no means solely or 
mainly dependent on good set -con- 
struction, but is obtainable only on 
very rare occasions owing to the 
malpractices of set mis -users. 

(3) Finally, I agree that my sug- 
gestion that reaction should not be 
permitted is a drastic remedy. But 
serious evils require drastic treat- 
ment, and at present I am unaware 
of any other effective suggestion for 
putting an end to the interference 
caused by those who do not know 
how to use their sets or (and this is 
the real cause of the evil) do not 
care what trouble or annoyance 
they cause their wireless brethren. 
-Yours faithfully, 

P. C. MAYwOOD. 
Teddington. 

TRANSATLANTIC V. 
SIR,-This is yet another appre- 

ciation of the wonderful " Trans- 
atlantic V " set described by Mr. 
Percy W. Harris in your June issue 
of Modern Wireless. 

'Although 'I have only recently 
completed it, I , can honestly say 
that I have had every. Continental 
station on the loud -speaker that I 

have tried for, Madrid being one of 
the best. The only modification I 

have provided is for reversed re- 
action by means of two " Clix- I 

thought this would be useful on 
very low wavelengths, but I have 
not needed it yet. The rest of 
the set is an exact copy, even to the 
components. 

I have rigged up a simple device 
for cutting out the first H.F. valve 
when required. It consists of a 
four -pin adapter for the first valve 
socket, the grid and plate legs 
being shunted by a .25 µF con- 
denser. I have found no advantage 
in using a second device of this sort 
for the second H.F. valve socket 
when using the detector valve only, 
just as good results being obtained 
by turning out the filament of this 
va`ve. Better results are obtained 
on the detector valve alone by using 
the plug-in fitting in the first valve 
socket than by simply turning out 
the two H.F. valves. Wishing voú 
still more success,-Yours faith- 
fully, 

H. L. WILLEY, M.A., M.B. 
Sheffield. 

ALL CONCERT DE LUXE 

SIR,-I herewith. beg to report 
result's obtained with the " All -Con- 
cert de Luxe " receiver (R. P. Enve- 
lope No. 4, by Percy W. Harris). 

I bought the envelope immedi- 
ately it was published, and com- 
pleted the set .on July 19, and have 
had nothing but praise for it ever 
since. 

The stations which I have re- 
ceived so far include all B.B.C. (not 
including relays) stations, Eiffel 
Tower, Radiola, L'Ecole Superieure; 
Petit Parisien, Vox Haus, Ham- 
burg, Breslau, Leipzig, Koenigs - 
burg, Munich, and not forgetting 
Frankfurt. 

In Stirling I can get any one of 
these statitins while the British 'Sta- 
tions are operating, and -Breslau, is 
the only one on which I 'can say 
there is any interference ;from ' any 
other broadcasting . station, Glas- 
'gow being well in the background, 
but still audible. 

There is no interference whatever 
between Kadiola- and 5XX. 

The only attempt I have made 
with this set to get America was 
between midnight and s a.m, re- 
cently, and although I got a very 
strong carrier wave and a man 
speaking from 12.15 a.m. until 
12.25, and from about 12.3o until 
12.5o I was unable to make out 
one single word. 

THE DIFFERENCE FINE TUNING 
makes to reception 

One of many users of the COLVERN writes: 
" Allow me to congratulate you on your Coivern Condenser. On Wednesday last I 
fitted one to the Anode Condenser of my B.T. 100 circuit and at 12 o'clock the same 
night started searching round with it ; to my greatest surprise I heard a good hefty 
Yankee voice giving Market Quotations. 
" To be able to pick up W B Z on the only three nights I have yet tried since 
fitting a Colvern certainly proves the great value of your component in giving the 
critical tuning necessary for a station, as distant as W B Z." C. W. BLAKE. 

fis used by Percy W. Harr:s in the "Anglo-American Re-e:ver," described in 
11.e February issue of the "Wireless Constructor." 

PRICE 

2/6 
Overall size 
under panel 

2; ins. diameter. 

COLVERN 
GENERAL 
PURPOSE 
VERNIER 
-for the final 
balancing of 

TUNED 
CIRCUITS 

The accurate tuning which the COLVERN 
gives persuade, the utmost range, power 
and selectivity from your receiver. The 
advantage of circuits designed to give razor- 
sharp tuning are therefore within the reach 
of every set builder. 
Remember when neat at your dealers purchase 
a COLVERN-it gets the beet from your set. 

If Wee local dealer cannot supply, kindly send his name and address when ordering. 

COLLINSON'S PRECISION SCREW CO., LTD., 
MACDONALD ROAD, WALTHAMSTOW . LONDON, E.17. 

Telephone-WALTHAMBTOW 622. 

Barclays 585 

453 

You no doubt think 
you are already using the best, 
but unless it is a"POWQUIP" 
you cannot be certain. This 
Transformer has a twelve 
months' guarantee ; and sweet- 
ness of tone, together with 
volume, are assured whilst your 
set lasts. 

Open type, 14,/6 each. 
Shrouded type, 18/- each. 

PLWER E ,. l FM EN T 
COMPANY LIMITED 

Kingsbury Works,The Hyde, 1.111 

HENDON, N.W.9. 
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According to all the rules of 
the game my aerial -is - one of 
those on which I should ex- 
pect to catch nothing but atmo- 
spherics. It is loo ft. long, 
including 15 ft. lead-in, not more 
than 18 ft. high, and about twenty- 
two telephone wires cross its mid: - 
point about 52 in. above; it has a 
lovely sag, and the solitary insulator 
at the free end is as black as the 
ace of spades, as it has never been 
cleaned since I put the aerial up a 
year past in March. 

On an inside aerial in the town 
of Motherwell I recently had 
Glasgow, Edinburgh, Newcastle, 
Bournemouth, Frankfurt -on -Main, 
and Hamburg, and if anyone had 
told me about getting the last two 
stations on an inside aerial I would 
have told them how to get China 
and Chili as well. 

Although I had some difficulty in 
tuning out Glasgow on the outside 
aerial I heard every item from 
Frankfurt from 9 o'clock until they 
closed down with their Hymn of 
Praise at a p.m. I also had Ham- 
burg and all the other B.B.C. sta- 
tions, including 5XX, on this aerial, 
which would be about 70 ft. long 
and, 5 ft. of a lead-in and about 
18 ft. high. 

The earth consisted of about 
12 ft. of the same wire,- 3-20 

enamelled copper, screwed down to 
the base of the water tap. 

I built the " All Concert Re. 
ceiver " when it came out in 
Modern Wireless, September, 1923 ; 

but whether it was due to lack of 
experience or to some other cause 
unknown, the results were not to 
'be compared with this set. 

I have been pottering about with 
all sorts of circuits ever since on 
the " hook up " principle, and 
whenever I wanted anything special 
I always fell back on the ST45. 

But even at its best there was 
always something amiss. [The 
ST45 circuit is the one used in the 
All -Concert set.-ED.] 

f have carried out the instructions 
in the envelope almost to the letter, 
the only alterations being the sub- 
stitution of a Lissen variable grid - 
leak for the fixed one, and instead 
of having one H.T. + I have three, 
one for each valve. This was so 
that I could comply with makers' 
instructions for the low -consumption 
valves. 

The first night I tried out this 
set I picked up a station calling 
Java, and then the kind gentleman 
at the other end of the rainbow 
repeated all the numerals right up 
to ten without a mistake --at least, I 

never detected one-and then after 
selling more oranges he closed 

down, and I have never heard him 
from that day to this. 

I haven't the foggiest idea where 
it was, 'but I had a No. 300 coil in 
the aerial and a 400 -coil in the 
anode. 

I have had one or two other sta- 
tions as well, but I have been un- 
able to identify them, so they are 
not included in the list. 

I have waited a long time for a 
decent design for a three -valve set, 
but I am happy now; and to be 
candid with you, I wouldn't change 
it for any commercial set that I 

have seen. 
I have it mounted in a mahogany 

box which is French polished, and 
the transfer lettering shows up 
beautifully on the ebonite; the 
general appearance has been ad- 
mired by everyone who has seen it. 

I should mention here that I do 
not use the variable gridleak when 
tuning, but merely alter the resist- 
ance until I obtain the best result 
on the local station, or when I 
change the valves. 

I can strongly -advise anyone who 
is desirous of building a three -valve 
set to get busy with this one, and 
they will be amply repaid for their 
work. Wishing you every success, 
-Yours faithfully, 

R. A. HUGHES. 
Stirling. 

onnìit 
DUPLEX 

RADIO BASKET 

COILS. 
The most 
efficient in- 
ductancecoil 
made for 
short waves, 
mounted on 
standard 
plugs. No 
wax or var- 

nish used. 

Number Mounted Mounted with Re- 
action.Reverse Switch 

'Unmounted. Number 

25 1 6 3 0 0 9 25 
35 1 9 3 3 1 0 35 
50 2 0 3 6 1 3 50 
75 2 3 3 9 1 9 75 

100 2 9 4 3 '- 2 3 100 
150 3 0 4' 6 2 6 150 
175 3 6 5 0 2 9 175 
200 3 9 5 3 3 0 200 

Postage : 3d. each. Set of eight coils post free. 
JJ vovr dealer eannot supply, tee send post free if you mention his same and addreu. 

DOSWELL ENGINEERING CO., LTD. 
12a, PENTONVILLE ROAD, LONDON, N.1. 

Liberal Trade Terms. LIST FREE. 'Phone: North 3055. 
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PI4*O 
NON-DIRCTION, 

PATENT NO. 21657 ALfO PROTECTED .*5110f40. 

--PREVIOUSLY KNOWN . AS THE " VERTEX "- 
marks agreatad vane einaerialcons true tion. During 
the last r8 months it has been adopted after actual 
comparison by leading amateurs all over the 
country in preference to the old-fashioned P.M.G. 
type aerial. The PERFEX Aerial will improve 
your reception in every way, irrespective of the 
type of wire you have in your present aerial. 

THE "PERFEX OUTDOOR AERIAL 
shown on the left will increase range, volume, 
purity and selectivity, and obviate interference 
from passing electric trams or trains. With one 
mast only, its compact form enables it to he 
erected anywhere, irrespective of space. 
complete with downlead ready 1`O 1 15 O 

for attaching to mast ... ... aie 

THE "PERFEX" LIGHTSHADE AERIAL, 
as illustrated, is a non -directional Indoor 
Aerial in the form of a handsome silk - 
covered I,ightshade, for which it can also 
be used. Suspended 6 ft. above a multi - 
valve set, it has a range of 20 -miles, and 
if hung in the room above the set, a range 
equal to the average single wire Outdoor 
Aerial is obtainable. 

Complete with downlead C A . C .0 
and fittings for suspension del e7 

Agents Wanted in Districts 
not yet Represented. 

Can be obtained from all Wireless 
Dealers or direct from the.Patentees.. 

and Manufacturers: 

WIRELESS APPARATUS, LTD 35, PANTON STREET ' Haymarket, London, 
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` : ÿ-` , we have 1e1ed 
4 09: 5z.' 9q 

Apparatus 
Conducted by A. D. COWPER, M.Sc., Staff Editor. 

Magnum Plug-in H.F. Transformer 
Messrs. Burne, Jones & Co. have 

submitted for test two specimens of 
their plug-in high -frequency inter - 
valve transformers, covering the 
ordinary short-wave broadcast range 
from 30o to 600 metres wavelength, 
with a parallel variable condenser of 
.0003 µF capacity. These are neat 
instruments, highly finished, and 
wholly enclosed; of cylindrical 
form, i in. high by iZ-, in. dia- 
meter, and on the ordinary four -pin 
base. The connections are clearly 
indicated by engraved symbols on 
the base. 

On test, both gave very closely 
the wavelength range indicated, and 
the degree of signal -strength selec- 
tivity and amplification associated 
with this type of fine -wire plug-in 

transformer. If used as a neutro- 
dyned tuned -anode coupling device, 
the wavelength range will be, of 
course, slightly different to that 
given here. 

A Three -Coil -Holder with Fine 
Adjustment 

Lissen, Ltd., have sent for test 
a form of three -coil holder in which 
fine adjustment is obtained (by a 
tangent -screw micrometer device) of 
both of the outer coils, the inner 
coil being fixed as usual. This is 
mounted on an ebonite base 4' in. 
by 21 in., with holes for fixing on 
panel or cabinet; a row of six small 
terminal screws (which nip the end 
of the connecting wires in metal - 
bushed holes in the edge of the 
ebonite in a manner which will 

make for neat wiring) is arranged 
down one side. The coil -mounting 
plugs are circular in shape, and the 
outer ones rotate on a " common 
horizontal axis. This rotational 
movement is controlled" by tangent 
worm -screws working in a substan- 
tial thread cut in the periphery of 
the ebonite plugs themselves; and 
operated by small knobs at the ends 
of 3 -in. spindles. The hand -capa- 
city effects are thereby reduced to a 
minimum, and very fine adjustment 
of coupling is possible over a range 
of 90 degrees of arc by this slow 
micrometer movement. Short 
lengths of flex make" the electrical 
connections to the terminals. 

On test, the device was found to 
work smoothly and without shake 
or appreciable back -lash, and to 

, 7// #'iir%i%io%íiiíi/í 

STANDARD 
120 ohms. £4 15 0 

2,000 £5 0 0 
4,000 £5 10 0 
JUNIOR 
2,000 ohms. £2 15 0 
TOM -TIT 
2,000 ohms. £1 10 0 

LOUD 

is made in THREE SIZES 

STANDARD - JUNIOR - TOM TIT 
Directly you hear the C.A.V. LOUD SPEAKER 
your search for an instrument capable of doing 
justice to the broadcasted programmes is at an 
end. Skilful design, sound workmanship and 
perfect finish are the secrets of its success, and 
our increased manufacturing facilities now enable 
us to guarantee 

IMMEDIATE DELIVERY 
A C.A.V. Loud Speaker makes just 
that difference-the difference between 
pleasure and disappointment, and we 
suggest you arrange for your dealer 
to give a demonstration without delay. 
Meantime, write for illustrated folder. 

0 ande ell J G ; 
ACTON VALE LONDON.W. 3. 

i 
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give narrow regulation of coupling. 
The largest sizes of coils could be 
controlled without any difficulty or 
instability, so that the coil -holder 
is particularly suited for long -wave 
work or with the large oscillator 
coils used in certain " super " cir- 
cuits. The insulation resistance was 
found to be excellent, and the finish 
and workmanship all that could be 
desired. 

Loading Devices for the High - 
Power Station 

Messrs. British Thomson -Hous- 
ton Co., Ltd., have submitted two 
loading devices for existing receivers 
to enable these to be used for the 
reception of the new high-powered 
long -wave station without serious 
structural alterations. These two 
accessories are designed, apparently 
primarily for B.T.H. receivers, to 
effect loading in a simple way. 

The one device is a large loading - 
coil in the form of a narrow disc 
or slab, 34 in. diameter and only 

in. thicll over the cheeks of the 
former. Connections are made by 
two slotted metal feet spaced at 
it in. apart. On trial, in series 
with an ordinary No. 35 coil to 
represent existing inductance in 
e.g., a parallel -condenser -tuned 
crystal set, this received 5XX with 
a parallel tuning -capacity of .00025 

µF, corresponding to a small or 
high single -wire aerial. 

The other device is in the form of 
a cylindrical box 21 in. diameter by 

in. deep, with a lid which has a 
knurled rim and can rotate through 
a small angle, operating thereby a 
simple selector -switch in the in- 
terior. This switches, at will, into 
parallel connection with the tuning 
inductance of the set, across which 
the device is placed by means of 
two short flexible connectors with 
ring terminals, an enclosed mica 
fixed condenser whose capacity was 
measured as approximately .0034 
, F. This relatively very large tun- 
ing capacity sufficed, on trial, to 
tune an ordinary No. 6o plug-in 
coil-corresponding, e.g., to the in- 
ductance of a tuning variometer in 
the original crystal adjusted at a 
medium setting-to the wave- 
length of 5XX. Actually, in a test 
made with a valve -receiver, a No. 6o 
coil would oscillate with this con- 
denser and a No. 200 reaction -coil. 

The general finish and workman- 
ship of these units was of the 
highest order; the appearance, in 
their brown -moulded composition 
cases, was distinctly pleasing. 

Ediswan Potentiometer 
From Messrs. Edison Swap Elec- 

tric Co., Ltd., we have received a 

sample of their type, WL. 561 
potentiometer. This is a circular 
instrument, reminiscent of an ordi- 
nary filament -resistance, but fitted 
with the necessary three terminals. 
!It is adapted for panel -mounting by 
two small screws, and is equipped 
with a knob bearing an indicator. 
The terminals are readily accessible, 
being arranged each on an exten- 
sion -arm, and are of reasonable size. 
The resistance wire is wound in the 
form of a spiral on a flat fibre strip 
which is then bent round in the 
form of a circle, and enclosed drum - 
fashion between two ebonite end 
pieces. The variable tapping -point 
required is made by a contact -shoe 
at the end of a radial arm controlled 
by the knob outside. 

On test, the resistance came out 
at about 240 ohms, sufficient for 
ordinary purposes in radio techni- 
que, and the device operated 
smoothly and silently. It can cer- 
tainly be recommended for use 
where such an instrument is indi- 
cated. 

JANUARY 
MODERN WIRELESS ' 

NOW ON SALE 

RADIAX DUPLEX 
BASKET COILS 

Far more efficient than honey- 
comb or any other type of 
coil. Exceedingly strong and 
rigid, mounted on standard 
eboniteplugs. Brown finish, no 
wax orshellac used. Mounted. 
No. Price No. Price No. Price 
25 1/6 100 2/9 200 3/9 
35 1/9 125 3/- 250 4/6 
50 2/- 150 3/- 300 5/6 
75 21 175 3/6 - 

FIT RADIAX 
SQUARE LAW 
CONDENSERS 

A Radials Chart 
FREE with each 
enables you to 
identify by wave- 
length each station 
you tune in. 

Without With 
Vernier. Vernier. 

0.001 9/- .. - 
0.0006 7/6 .. - 
0.0005 7/- .. 8/6 
0.0003 6/8 .. 8/ - 

HEADPHONES 
The Radiax Super Sen- 

sitive will almost double the 
strength of reception, having 
adjustable diaphragms, and are 
absolutely unbeatable. 
No. 332 .. Price 19/6 

Brown's Featherweight 25/ - 
Brandes Matched Tone 25/ - 
Sterling .. .. 25/ - 
British Ericsson .. 26/6 
Bon Tone .. .. 14/6 

Do. lightweight .. 15/6 

GRID LEAKS 
Watmel 2/6 
Bretwood 3/6 

H.T. BATTERIES 
36 Volt .. 6/6 
60 10/8 
100 .. .. 18/8 

CRYSTAL DETECTORS 

Horizontal, enclosed, nickel - 
plated. finely finished 2/3 

The " Mic-Met," micrometer 
adjustment .. .. .. 6/ - 

ACCUMULATORS 
Highest psRadian Quality. 41 olt 6 Volt 

/6 - 
60 .. .. .. 23/9 35/- 

AERIAL MASTS 
30 feet high, complete with galvanised 
sockets, stays, ground stakes, hooks, 
straining screws, cord, cleat and 
pulley. (In 3 sections) .. .. 45/ - 
Lead -in & Earth Switch Combined. 
This includes a lightning arrester and 
ensures complete safety from fire and 
shock .. 6 -in., 5/6 ; 9 -in., 6/ - 

Lightning Arrester only, 1/6. 

STANDARD TYPE 
COIL HOLDERS 

2 -way, 3/-; heavier type 5'6 -' 
3- ,, 5/-; 7/6\ 
2- Polar junior 

Cam -Vernier, 6/- 
3- Polar Junior 

Cam -Vernier, 9/6 

BASKET COIL 
MOUNTS 

C 
A Loud - 

Speaker Set 
No. 611 

2 Valve 

£4 15 0 
including broadcast coils, but not valves. 

Send for special literature of this 
and complete range of Radiax sets. J 

Send 3d. stamps for Complete Accessories Catalogue. 

RADIAX, Ltd. 
RADIAX Tottenham 

Rouse, Percy Street, 
Tottenham Court Road, London, W.1 
3 minutes from Tottenham Court Road 

E SATISFY YOtf_ mid Goodge Street Tube Stations. 

TAPPED ANODE INDUCTANCE 
For TUNED ANODE H.F. COUPLING. 

"Wireless Weekly" Test 
Report of December 10, says : 

On test, this instrument 
covered from 200 to 3,800 metres 
with a .00025 µF condenser, 
showing ample overlap on the 
switch -points. It had evidently 
been the subject of careful de- 
sign, as well as showing good 
workmanship and finish. On 
actual trial in reception on a 
two -valve set with this inter - 
valve coupling, in addition to B.B.C. stations, Radio -Paris 
and 5XX carne in well on the upper range. 

This Radiax Tapped Anode Inductance is perfectly 
made and calibrated, while its neat dead-end switch brings 
in the sections one at a time. No. 574, 25/-. 

No. 575, with variable reactance coil, 35/-. 

H.F. PLUG-IN TRANSFORMERS 
or ANODE COILS 

300/500 .. 3/6 900/1600 .. 4/9 
500/900 .. 4/3 1500/2600 .. 5/6 
Send P.C. for Descriptive Folder. 
covering all types of H.F. Inter -valve 

Couplings and Reactances. 

"HERALD" L.F. 
TRANSFORMER 

This new Radials Compo- 
nent is built to the proved most 
efficient design. It is manu- 
factured with the utmost pre- 
cision and care, and it is sub- 
jected to all reasonable and 
practical tests. It will give a 
high amplification without dis- 
tortion, and if in these respects it does not equal any first- 
class transformer against which it is compared, we will 
refund cash if returned within 10 days. Price 15/-. 

R.l. .. .. .. .. 25/ - 
Ferranti .. « .- 17/6 
Royal .- .. .. 20 14/6 Powquip ,.. .. .- 
Daisy .. .. .. 10/6 
Telephone ... .. .. 13/6 

Barclays 353, 
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Infor ana z n ' o Dep aeme . 
SUPPLIED BY RADIO PRESS SERVICE DEPT., LTD. 

B. S. J. (NUNEATON) wishes to 
take up the subject of short wave 
reception, and asks for any general 
advice upon making a start. 

It is best to build a completely 
separate receiver for this purpose, 
and we think that for a beginning 
you should study the article in the 
October 8 issue by Mr. Percy W. 
Harris, entitled " loo Metres and 

d Below." You may find it necessary 
to make some alterations in your 
aerial system for the greatest effi- 
ciency on really short waves, and 
the first thing to try is a counter- 
poise earth, which very often over- 
comes a number of the difficulties 
which are met with in the case of 
a direct earth. Good results can be 
obtained with a counterpoise con- 
sisting of a single insulated wire 

hung perhaps 5 to 6 ft. off the 
ground, or a little more if condi- 
tions demand it, directly beneath the 
aerial, and preferably of slightly 
greater length than the aerial, say 
120 ft. Difficulty is sometimes ex- 
perienced if the natural wavelength 
of the aerial falls on one of the 
waves upon which it is desired to 
work, since it is often found that 
ordinary single -valve reaction sets 
will refuse to oscillate upon this 
wavelength. Some form of aperio- 
dic aerial tuning reduces the diffi- 
culty, although it does not as a 
rule overcome it; and the only real 
remedy seems to be some alteration 
in the constants of the aerial, such 
as a reduction by, say, io ft. of 
its length. This, of course, assumes 
that the aerial is of considerable 
size to begin with, and in the case 

of a small aerial an attempt should 
be made to enlarge it, in case of a 
difficulty of this nature. We do not 
think you will obtain satisfactory 
results merely by trying to substi- 
tute suitable short-wave trans- 
formers in your Transatlantic Five 
Receiver. 

U. A. B. (E.C.4) has a Family 
4 -valve Receiver (Radio Press En- 
velope No. 2), and experiences a 
certain amount of difficulty in 
freeing his results from distortion, 
and enquires as to the use of power 
valves and grid bias. 

It is not as a rule necessary to 
use more than one power valve in 
this set, and this valve should be 
inserted in the fourth socket, count- 
ing from the left. It will be neces- 
sary to employ grid bias for this 

HAWN 
MAXIMUM 

Efficiencg 

Strength 

Prices below 

Prot. Pat. 
º0º80 

WATERPROOF 

COILS 
MINIMUM 

Capacitg 

Damping Effects 

Resistance 

Coil 
Wave Length using 1)01 Variable Con- 

denser In Parallel 
MAXIMUM MINIMUM 

y 

PRICE. 

13 - 2/- 
25 895 190 2/4 
30 485 240 2/4 
35 515 880 28 
40 080 870 2/8 
60 835 485 3/- 
76 1260 600 9 

100 1820 815 3/10 
160 2300 980 4/8 
200 8100 1870 6/4 
260 8750 2200 6/8 
300 4500 2300 0/- 
400 4950 2500 0/8 

Sold by all Wireless Dealers 

Sole Manufacturers 

The Hawk Coil Co., Klug ton -on -Th mes 

-":2 ,"'" 'IltreA ..fdi1 AN, 

Write To -day for 
OUR COMPLETE 
CATALOGUE 
The first edition of the complete 
list of Bowyer -Lowe Tested 
Components is ready. It contains 
thirty-two pages of interest and 
information about fine quality 
products for use in building 
successful sets. It is made in a 
handy size for the pocket, and it 
contains blank pages for your own 
notes. 

Send us your name and address 
with I d. stamp to cover postage 
and the catalogue will be sent 
to you at once. 

Write for it NOW. 

owyerloweTested 
Radio Components 

Bowyer -Lowe Co. Ltd. Letchworth. 
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valve alone, and this is best done by 
breaking the connection between 
the secondary of the transformer 
which passes fh signals on to this 
last valve, and the filament circuit. 
Upon examination it will be found 
that one end of the secondary of 
this transformer is connected to the 
grid of the fourth valve, and the 
other end of the secondary is con- 
nected to the filament circuit. Break 
this latter connection, and take the 
wire from the transformer second- 
ary to a new terminal upon the 
panel Connect the negative of the 
grid bias battery to this new ter- 
minal, and connect its positive to 
the low-tension negative terminal. 

Additional 'anode volts must also 
be applied, and this is best arranged 
as follows : Connect, say, a 72 -volt 
high-tension battery to the ordinary 
high-tension terminals and connect 
an additional 36 -volt unit in series 
between the loud -speaker and the. 
terminal marked LS plus. Connect 
the negative of the battery to this 
terminal, and connect its positive 
to the free tag of the loud -speaker. 
The other tag of the loud -speaker 
remains connected to the other loud- 
speaker terminal. 

K. S. J. (EXETER) has a Trans- 
atlantic Five receiver which is 
behaving in a manner which he 
finds extremely puzzling. It gives 

perfectly satisfactory results upon 
the high -frequency side only, but 
when used to work a loud -speaker 
it will, at times, quite without 
warning, suddenly begin to distort 
very badly and signals almost 
immediately die down to something 
like a quarter of their previous 
volume. Our correspondent has 
noticed that a strong atmospheric 
will often provoke the trouble, as 
also will a particularly loud passage 
in an orchestral item which is 
being received. He finds that the 
only cure for this condition, when 
once it has set in, is to switch off the 
set for a few moments. 

This trouble is one which is quite 
commonly met with in low -fre- 
quency amplifiers of the resistance - 
capacity type, the usual trouble 
being a grid leak of too high :a 

value. The grid leak is usually of 
some abnormally high value; and 
the substitution of the correct one 
of 2 megohms will no doubt cure 
the trouble. In some exceptional 
cases, however, a valve of rather 
unusual type requires a still lower 
value grid leak to overcome this 
choking, and one of, say, s megohm 
should be tried. Incidentally, grid 
leaks of quite low value are some- 
what advantageous in this position, 
and a megohm is often recom- 
mended. 

M. S. B. (PORTRUSH) pos- 
sesses a receiver employing two 
high - frequency valves coupled by 
means of tuned transformers. He - 
obtains very good results from a 
number of the B.B.C. stations, but 
is much troubled by interference 
from shipping. He is considering 
trying constant aerial tuning in the 
receiver and wishes us to express, 
an opinion as to what the probable 
effects would be in the case of this 
set. 

The principal effect which would 
be noticed in the case of an instru- 
ment of this sort on adding con- 
stant aerial tuning would probably 
be a considerable increase in the 
tendency to oscillate, and it would 
therefore be found that it would 
be necessary to turn the potentio- 
meter considerably further towards 
the positive end in order to stop 
self -oscillation. Such additional 
positive bias is certainly not an aid 
to selectivity, and, therefore, we are 
inclined to think that in this in- 
stance constant aerial tuning might 
not be an advantage, unless some 
other method of controlling reaction 
were 'adopted. Probably a better 
expedient would be to use a loose - 
coupled primary and secondary cir- 
cuit, with a little negative magnetic 
reaction upon the secondary coil, to 
check the tendency to oscillate. 

IT 

J 

he Value of Fine Tuning 
is being more and more appreciated, 
particularly when one buys the J 1 

MICROHM 

l 

VERNIER TYPE 
Variable Condenser 
There are no less than 24 turns to give the 
"MICROHNI" fine tuning adjustment. 

Suitable for use as a stabiliser in " NEUTRO - 
DYNE" circuits. 

May be used in parallel with an ordinary grid 
condenser, giving exceptionally fine tuning adjustment 

PRICE 

2/6 
Prov. Pat. No. 19426í24. 

Maximum capacity .00001 mfds. 

Minimum negligible: 

One hole fixing. 

A Precision Instrument 
designed on scientific lines 

MICROHM 
z 1) 

MICROHM ENGINEERING CO., 
Varsity Works, College St., London, E.9. l'baae : C'l[eeold 2857. 

Barclays 574. 

,Mare 

Eats i,hsbed 
26 Years. 

REPAIRS 
TO HEADPHONES 
TO LOUD SPEAKERS 
TO COILS 

REWOUND to our RESISTANCE & MADE EQUAL to NEW. 
PRICE QUOTED ON RECEIPT OF INSTRUMENTS. 

PROMPT DELIVERY. 

The VARLEY MAGNET COMPANY 
Pi ore: Woola,c6 S83. VsOOLW'il.ti. s.t,.ld 

EL- BE UTILITIES 
The" MIKROTUNE" 
Makes Tuning Simple & Certain 
Reversible Coil -holder. 
Adds 50% value to any set. 12/6 
Coils ender minutest control. A PERFECT VARIOMETER. 
Send ua the amss at your Dealer sod tee rill ar,eoe a Mwonatration for roe. 

LEIGH BROS. H sritech2's 211mem27, 

Patents, Designs and Trade Marks 
H. D. FTTZPATRICK & Co., 

Chartered Patent Agents, 
49, CHANCERY LANE, LONDON. 

Phone : HOLB. 459. 

1Raòío lpress 3nformatíon IDept. 

2/6 QUERY COUPON 2/6 
t IRELESS WEEKLY. Vol. 5. No. I2. January 7, 1925. 

T r,e coupon must be accompanied by a postal order of 2/6 hot each 
question, and a stamped addressed envelope. 

40 
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PERCY W. HARRIS 

Two Popular Envelopes and 

A Book 

Editor of " The Wireless Constructor." 

Mr. Harris' reputation as a constructional writer and designer is second to none. 

With an almost uncanny knowledge of the needs of the " home constructor," he is not 
only able to design sets which rank as the best of their kind, but he is able to describe them 
with a skill which enables even the beginner to follow his designs and obtain equally good 

results. Tens of thousands of sets have been made according to his designs, and every 
one has enhanced :he reputation of the author and also that of Radio Press Ltd., who have 

the exclusive services of Mr. Harris. 

Mr. Harris has two envelopes to his credit, Nos. 2 and 4 of the Radio Press Envelope 
series, each containing pages of photographs on art paper, sheets of instructions, wiring and 
panel blue prints, lists of components, and, in fact, all the features which have made Radio 

Press Envelopes tha last word in guides to the constructor. He has also written a standard 
constructional work, " Twelve Tested Wireless Sets," which has had an enormous sale and 
which will strongly appeal to readers of " Modern Wireless " as all kinds of sets, from a 

crystal to a " Transatlantic," are fully described. 

Read this letter from the South-West of Africa. 
SIR, --4 suppose you will be surprised at hearing from someone in the outskirts of the Empire, but I am only writing you 

a few words of appreciation of the Family four -valve set described in Radio Press Envelope No. 2. This compact little set 
is by far the best operating set I have yet handled. Having had nearly 15 years' wireless experimenting, I have naturally 
handled many sets. 

As to results obtained, these exceeded anything like expectations. Cape Town (75o miles) comes in at good strength 
on H.F. and detector. With note magnifier added, signals are too loud for 'phones. The power of Cape Town is the same 
as 2L0, so these results are far better than could be hoped for. JR (Johannesburg), with }kw. in the aerial, comes in quite 
loud on two valves, his distance being 740 miles. Shipping comes in with a roar. 5XX comes in with fair 'phone strength 
on three valves. Three a.m. one morning I managed to pick up KDKA on three valves at good 'phone strength. All high -power 
Morse stations come in well, and I can get them any time of day or night on two valves. 

Hoping you will find this interesting, and congratulating you most heartily on your design of a thoroughly reliable and 
efficient set. 

Yours truly, PERCY F. SYMONS. 
Windhoek, .S,IV. AJriîa. 

And this one : 
Sta,-About three wicks ago I purchased the envelope containing particulars regarding the " All Concert Receiver," 

and wish to give you my results. 
Without any wavetrap I am able to tune in 2BD at excellent loud -speaker strength, and with very slight interference from 

SNO, 
OTHER RESULTS : Radio -Paris, loud -speaker. 5XX, good ; 5NO, excellent ; 213D, excellent ; 5SC, good : these 

are all the B.B.C. stations which I have bothered with so far. Le Petit Parisien, loud in 'phones. Vox Haus? (woman 
announcer), fair loud -speaker. Hamburg, good loud -speaker. Breslau, fair loud -speaker. 

I have had many more foreign stations than these, but have not heard their call signs. 
HENRY R. MYERS. 

Durham. 

Twelve Tested Wirelees Sete 
By Percy W. Harris. 

Radio Press Envelope No. 2 2 6d. 2 9d. a 
By Percy W. Harris. 
(4 -Valve Family Receiver) 

Radie Press Envelope No. 4 .. 21ed. 2 9d. g 

By Percy W. Harris. 
(3 -Valve All Concert de Luxe.) 

All obtainable from wireless dealer; and booksellers, 
or direct from the publishers, Radio Press Ltd., Bush 

House, Strand, London, W.C. 

2 ed. 2'ed. post free. 

Envelope No.2. 
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-and now my Crystal Set 
is a Loud Speaker Set 

How appreciative every- 
body is ! And what a boon 
for the New Year festivi- 
ties. No more of that ex- 
cited waiting until the 
headphones a r e disen- 
gaged. 

The " Amplivox " gives 
wonderful loud speaker 

results on any crystal set 
at a range not exceeding 
five miles from a trans- 
mitting station. 
It is a " Sterling " product 
in all senses of the word- 
perfect in performance and 
perfect in finish. Ask your 
dealer to demonstrate. 

STERLI NG 
AM PLI VOX 
7/2 Combined Loud Speaker and Amplifier 

Su'plied in a brown tinted finish complete with flexible cord (without valve) 

Advt. of STERLING TELEPHONE AND ELECTRIC CO., LTD., 
Telephone House, 2 0-212, TOTTENHAM COURT ROAD, LONDON, W.1 

Printed fur the Proprietors, RADIO PRESS, LTD., Bush flouse, Aidwych, W.C.2., by THE AVENUE PRESS L. 12 peat gill & Son, Ltd.), 55-57, Drury 
Lane, London W.C.2. Published on Wednesday of each week at 3, Bolt Court. Fleet Street, London, E.C.4. Address for Subscriptions and Editorial 
Communications :-Bush House, Strand, London, W.C.2. Advertisement Managers :-BARCLAYS ADVERTISING, LTD., Bush House, Strand, London, 
W.C.2. Registered as a newspaper and for transmission by Canadian Magazine Post. Subscription rates /-32/6 per annum, I6í3 for six 
months. post free. Bole Agents for Australasia :-Goaoos A GOTCH (Australasia), LTD. For Canada :-IMPERIAL News, LTD. For South Africa :- 

CENTRAL NEWS AGENCY, LTD. For Japan:-SALE & FRAZAR, LTD. 
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The
noiseless
Balkite
Battery
Charger

ADVERTISEMENTS. JANUARY I4TH, 1925

has no valves or moving parts
yOU would appreciate the convenience of being able to charge your wireless

accumulator at home, and if your electric supply is zoo -24o volt 50-6o cycle
alternating current, the Balkite Battery Charger, a new Burndept accessory,

will enable you to do so. The Balkite Charger is absolutely noiseless in operation
and does not cause disturbances in any wireless receiver nearby. It is strong and simple, has
no moving parts, vibrators or contact points, and there are no expensive valves to renew.
There is nothing to adjust or get out of order. The Charger is designed in such a way that both
half cycles of the alternating current are converted into the direct current for charging the
accumulator. The charging rate being 2i to 3 amperes per hour, a 6 -volt 50 -ampere accumu-
lator will be completely charged in about 20 hours at an average cost of id. per hour, based on
a cost of 6d. per unit. An accumulator in regular use left once weekly to charge overnight will
be full up in the morning. The Charger delivers a taper charge, and cannot discharge, short-
circuit or damage the battery by overcharging. The appliance has an adapter for plugging
into any lamp socket and two spring clips for connection to the accumulator. When filled
with a quantity of ordinary accumulator acid an -I a little oil it is ready for use, and the only
attention it requires is the periodical a 1di don of a little distilled water. The rectifying cell
contains a rare metal called Balkite, which is specially produced for use in the Charger. The
Balkite Charger is robustly constructed and " fool -proof "-there is nothing better for the
purpose of charging accumulators from electric light supply. Write for full particulars.
No. 491. Balkite Battery Charger, 200-24o volts, 50-6o cycles (alternating current), without acid or oil, £515s.

BUR \ DEPT COD S.-The use of highly efficient tuning
coils is more than desirable in short-wave receivers-it is
essential if good results are to be obtained. Burndept Coils

have extremely low self -capacity and high -frequency resistance,
because of the patented methods of winding, and are therefore most
suitable for use in such instruments. The spring socket fittings are
non -reversible and make perfect contact. The complete range of
Burndept Coils covers all wave -lengths from 8o to 25,000 metres.

Full particulars of Burndept Coils,
together with prices and interesting
laboratory data, are included in
Publication No. 44, a copy of which
will be sent free on request.

Set of 4 Extra Short Wave Coils
(8o-150 metres) . 16s.

Set of 4 Concert Coils (150-800
met res)... 16s.

Set of 9 Coils, S.5 to 1,000 (750-
20,000 metres) ... £3 IS.. Sd.
Prices of single Coils on application.

LBURNDEPT
7,

/ A
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Protecting the Public
DURING the last twelve months

we have seen considerable pro-
gress towards an ideal which

has always seemed to us highly im-
portant-the satisfaction of the cus-
tomer in every wireless transaction.
Much ground has yet to be traversed
before this desirable ideal is attained,
but no one can deny that the year
1924 showed really gratifying pro-
gress towards it.

Soon we shall look back to 5924 as
the year when the valve manufacturers.
first realised that some steps should
be taken to prevent use of a valve by
unscrupulous people before delivery to
the customer. Until that time it was
quite possible for the small dealer who
had no scruples in the matter to un-
pack his valves every night, use them
in his own receiver, and put them
back into stock next morning without
the customer being any the wiser.
By shielding himself behind the state-
ment that he could not be respon-'
sible for a valve after it had left the
shop," he was frequently able to sell
valves with burnt -out filaments.

By the end of the yea; two leading
firms (joined within the last few
weeks by a third) were selling their
valves in special cartons, which allows
a battery to be placed across the fila-
ment terminals so as to show that this
is intact, while preventing the use of
the valve in a wireless receiver. We
hope it will not be long before every
valve sold will be in some such
packing.

Another matter established on a far
better basis, so far as the satisfaction
of the customer is concerned, is the
sale of ebonite. We hope we shall be
pardoned a feeling of satisfaction that
Radio Press, Limited, has done more
than any other body to secure for the
public the sale of guaranteed ebonite,

free from the surface leakage which,
before we commenced our campaign,
was looked upon as an inevitable ac-
companiment of sheet ebonite. The
methods adopted in manufacturing
ebonite for general commercial pur-
poses were quite satisfactory years
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ago, and we are surprised that manu-
facturers were so long in. realising the
changed conditions brought about by
wireless.

Every serious experimenter will
confirm that in the last twelve months
the quality of low -frequency intervalve
transformers has been greatly im-
proved. The low -frequency trans-

former is one of those components
which, for some reason or other, is
manufactured by all kinds and con-
ditions of makers. It is a component
which needs much skill in design, and
which can be the source of an amount
of distortion scarcely realised by
those who have yet to hear how pure
wireless reproduction can be. A re-
ceiving set made with the best modern
transformers is incomparably better
than any made a couple of years ago.
While for purity of reproduction the
resistance capacity method of coup-
ling has yet to be excelled, it can be
safely said that the leading makes
of intervalve transformer give results
barely distinguishable from those
given by well -designed resistance -
capacity coupling.

We note with satisfaction, too, that
the general public-even that section
of it which has comparatively little to
spend on wireless components-seems
at last to be realising the futility of
buying cheap and shoddy material of
unknown make. Transformers, fixed
condensers, gridleaks, and many other
components must, so far as the aver-
age man is concerned, be bought "on
trust "-that is to say, it is quite im-
possible to judge the quality from the
exterior appearance, and often very
difficult to ascertain exactly whether
the component is faulty or not without
an elaborate test. The Radio Press
Service Department has . tested many
hundreds of readers' sets within the
last twelve months, and in a large
number of cases the fault has been due
to some minor ,component, such a
gridleak or fixed condenser, of un-
known make and most appalling in-
efficiency. Fortunately the number
of such cases is rapidly decreasing,
and we hope it will soon reach the
zero point.
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Making a Start in Transmission
By PERCY W. HARRIS, Assistant Editor.

This is the first of a series of articles designed to be of assistance to the experimenter
who has recently obtained his transmitting licence. As is always the case with articles
by Mr. Harris, the information given will be of a practical nature and full
constructional details for efficient low -power transmitting sets will be published.

CP 49, er ,t!P 4IC

OF course, if everybody
started their wireless ex-

periments in the proper way
(they rarely do in receiving and
never in transmitting) a very
thorough theoretical study would
be made of transmission, and
after a long interval a series of
carefully planned experiments
would lead up to the first tenta-
tive experiment in transmission
through the ether. Human
nature being what it is, the man
who has obtained a transmitting
licence rushes up some kind of

Fig. 1.-How the earth connection
may be brought into the house to

keep it clear of the wall.

circuit as quickly as he possibly
can, and forthwith, using the full
amount of power allowed by his
permit (and a little bit more to
make sure), calls up all and
sundry and listens with great
anxiety for his first QSL. If
these first spasmodic attempts
were followed by a more careful
study of the various factors which
go to make up successful trans-
mission, there would be little
complaint from the serious ex-
perimenter, but unfortunately a
few of the amateur transmitters
seem to be making little attempt
at real experimenting, to judge
by the alleged tests which are
frequently carried out and long

dreary gramophone recitals
which churn up the ether on
Sunday mornings.

At the same time a very large
amount of careful experimental
work is being conducted, and
while a great deal of theoretical
matter has been published in re-
lation to transmitting circuits,
there appear to be comparatively
few articles published on this
side of the Atlantic giving in-
formation which every amateur
transmitter needs.

The Start
In point of fact, the only safe

way to start transmission experi-
ments is some point midway be-
tween the two extremes we have
indicated above. If too much
attention is given to theory at the
beginning there is always a
danger that the experimenter will
degenerate into the didactic type
of person who is willing to prove
to you quite conclusively that
somebody else's circuit, which he
has never tried, is far inferior to
his own, which only exists on the
back of an envelope. On the
other hand, too little attention to
theory generally means a great
deal of wasted time and effort in
trying out unworkable schemes
and useless circuits.

A Trouble

The real trouble, of course, is
where and how to begin. Here
most text books and articles give
you little guidance. A man has
no right to call himself an experi-
menter if his sole work consists
in making a Chinese copy of
some friend's transmitter and in
working it without meters or
other means of obtaining precise
information of its efficiency and
general capabilities.

The only useful way to tackle
the problem is to analyse a trans-
mitting set to find what elements
are common to every transmitter

r
and in some degree to standardise
these so that general experi-
mental work on old and new cir-
cuits can be carried out with a
minimum of wasted effort, and
the least possible expenditure of
time, money and energy.

Efficiency

Amateur transmitters can be
classified under two broad head-
ings of " brute force merchants "
and " efficiency experts." With
the brute force merchants I have
little sympathy. Many of them
have no accurate measuring in-
struments, and achieve their

Fig. 2.- This diagram shows a good
combination of insulators, and, on
the right, a method of taking the

lead-in through a pane of glass.

distance records (such as they
are) by passing anything up to a
kilowatt into their overloaded
transmitting valve, thus getting
into the aerial much energy,
but with such low overall
efficiency that they should be
thoroughly ashamed of them-
selves. Few of them realise the
sources of their power wastage,
and would probably be staggered
if the percentage ratio of output
to input were measured and
shown to them. It cannot be too
fully realised that if we have
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three different components in a
transmitter, each of which is
working at only so per cent. of
its maximum efficiency, the
working efficiency of the set may
be 5o per cent. of 5o per cent. of
so per cent., or, worked out as
an overall efficiency, I2 per
cent. If these three parts are
working at only 25 per cent. of
their possible maximum, then the
overall efficiency will be about ti
per cent. !

The Better Way

The " efficiency experts " are
much more interested in getting
the maximum output for a given
input than in merely piling up
the aerial amperes without re-
gard to how much is taken from
the mains. As the great majority
of amateur transmitters are
licensed to use to watts only, the
aim of these articles will be to
show how to use this particular
power efficiently, and I have no
hesitation in saying that the
distance possible to be covered
by a well -designed to -watt set is
far greater than that obtained by
many experimenters who habi-
tually use over too watts.

Aerials

A great deal of nonsense has
been written about aerials. It is
all very well to say that the ideal
aerial should be built in certain
proportions, that there should be
a minimum of this, that and the
other, that the site should be
selected so as to be far away
from buildings, trees, telegraph
wires and other undesirable
objects. Ninety-nine experi-
menters out of every hundred
have got to put up the best aerial
they can in a certain space avail-
able, and have little choice of
site and surroundings.

First of all, then, it is only
possible to say, put up the best
aerial you can in your particular
circumstances. For transmitting
purposes it is as well to aim at
height, and all parts of the aerial
should, if possible, be kept well
away from the house, TO feet
being a good minimum distance.
Similarly, at the far end the
aerial should not come too near
the mast, if this latter has many
stay wires attached to it.

Except for very short wave-
length work, the single wire

aerial is not to be recommended.
A twin aerial with the widest
possible separation between the
wires (not less than 4 or 5 feet),
or a well made cage aerial, will
generally give good results.
Special precautions, too, must
be taken in the matter of insu-
lators. The voltages set up at the
extreme end of the aerial are, of
course, far higher in transmitting
than in receiving, but it is not
merely protection from a voltage
breakdown that you need. A
couple of good-sized shell insu-
lators will stand all the voltage
likely to be applied to the ends of

Fig. 3.-A typical transmitting circuit

an aerial using a to watt trans-
mitter, but this is not to say that
they are the kind of insulators
recommended. These insulators
may introduce very undesirable
capacity leakages, for there is
quite an appreciable capacity be-
tween the aerial wire and the sup-
porting wire to which the insula-
tor is attached. Long, thin porce-
lain rods (two or three in series)
and a porcelain mushroom -shaped
insulator forms a good combina-
tion which will stand voltage
strain, and in addition will have
a negligible capacity to earth.

Insulators in Series
Personally, at the moment, I

am using the Everdry type of in-
sulator behind a porcelain mush-
room, and this seems quite satis-
factory. As placing- condensers
in series reduces the capacity,
you can, if you desire to use the

shell or egg type, place a number
of these insulators in series, but
if you have many of them the
total weight will be greater than
need be, and, in addition, a quite
unnecessary strain will thus be
imposed upon the aerial wire.

Stay Wires

If stay wires are used, these
should be broken up by small
insulators, although personally I
consider that the losses generally
attributed to the use of stay wires
without insulators are, on wave-
lengths from iso to 200 metres;
grossly exaggerated. If you can

showing the positions of the meters.

set up an unstayed mast satis-
factorily, so much the better. If,
as is so often the case, one end
of the aerial is secured to a mast
on the top of the house, be care-
ful that no part of the aerial runs
above the roof and close to it,
or you will have a very low over-
all efficiency, so far as your aerial
system is concerned.

Direct Earth or Counterpoise ?

Although a consensus of
opinion goes to show that the
most efficient transmission is
generally effected by the use of
an aerial counterpoise, I do not
recommend you to start off by
erecting such a system. It is
often useful to combine a counter-
poise with a direct earth, and the
majority of transmitting stations
could probably be improved, so
far as their earth connection is
concerned. It is probably best,
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first of all, to experiment and
make yourself thoroughly con-
versant with the phenomena
attending the use of a direct
earth, making your earth connec-
tion as good and sound as
possible and afterwards progress-
ing from this to a counterpoise.

Earth Resistance

Very little direct measurement
has been carried out on earth
systems, owing to the difficulty of
obtaining accurate comparative
data. Personally, I favour a
number of buried wires under-
neath the aerial, the distance
below ground being but a few
inches. This method of making
an earth is probably less affected
by weather changes than that
in which an old galvanised bath
or a sheet of zinc is buried
beneath the window, and there is
reason to believe that the dielec-
tric losses are less.

Power Supply

It is quite a mistaken idea to
imagine that efficient trans-
mission can only take place when
the experimenter has access to
the electric lighting mains. In
many districts, of course, there
is no electric lighting supply.
We need both high- and
low-tension current. For light-
ing the filament of the valve of a
to watt C.W. transmitter, an
accumulator of the size you are
accustomed to use with your re-
ceiver will do quite well, for the
low power transmitting valve
takes an ampere or an ampere
and a half, at the most, while ex-
cellent transmission can be
effected on powers well over to
watts, using a valve of the L.S.5
type, which consumes less than
ampere. The high-tension supply
is always the biggest problem.

High Tension

If we are using, for example, as
our so watt input, a plate -current
of 20 milliamps at a pressure of
soo volts, we. cannot very well
use dry cells, for the cost (both
the first cost and the running ex-
pense) would be prohibitive. A
high-tension accumulator, be-
sides presenting difficulty in
charging, costs, in the smallest
practical size for this voltage,
at least 4'25, and when of
this size is certainly a nuisance to

look after. If we have direct
current in the fiouse this will give
us, at the most, 25o volts and
frequently only too volts; and if
we have alternating current,
while we can step up the voltage
to any figure we like, we shall
need rectifying and smoothing
apparatus before it can be effi-
ciently used.

Smoothing
Many experimenters beginning

their transmission work are sur-
prised when they find that the
cost of rectifying and smoothing
apparatus is quite considerable,
and the mere possession of A.C.
mains does not mean that one
can start transmission for the ex-
penditure of but a few shillings.
In a later article we shall deal
with the question of how best to
use the A.C. mains, and mean-
while I will confine myself to the
case of the man who wishes to
begin some experiments and has
no electric mains available.

I can only assume for the
moment that he does not wish to

Fig. 4.---A combination of insulators.

instal a generating plant with his
own dynamo.

Entirely from Low -Tension
Accumulators

Fortunately it is now possible
to build and run a thoroughly
efficient to watt transmitter with
low-tension accumulators as the
sole source of power. In a
subsequent issue I shall give com-
plete constructional details of
such a set now being operated at
my own station, 2MQ. Before
dealing in detail with this set,
however, there are one or two
other basic points on which I
would like to dwell this week,
and which are of considerable im-
portance in whatever kind of set
you build.

The Wavemeter

The first essential in every
transmitting station, if really
serious work is to be conducted,
Is a calibrated transmitting wave -
meter: Such a wavemeter is
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easy to build and not too expen-
sive. You will find the full con-
structional details for such a
wavemeter in Wireless Weekly
for October 29, 1924, page 48.

The cost, if you have none of
the parts to start with, will be
a little over Much unneces-
sary use of the ether is caused by
experimenters calling up their
friends and asking them what is
their wavelength, a totally un-
necessary procedure if a trans-
mitting wavemeter is in the
station itself.

Other Meters

There are three other meters
essential in every well-con-
ducted transmitting station.
They are not cheap, but you must
have them if you are to do any
accurate work with your set.
They are, an aerial ammeter, a
plate milliammeter and a filament
voltmeter. Good scales for
these instruments are o to .5 or
s for the aerial ammeter, o to
loco for the plate milliammeter
and o to so for the filament volt-
meter. The few pounds you
spend on these instruments of
the beginning will bring an
excellent return, and so far as
the filament voltmeter is con-
cerned, you will probably save its
cost by the increased life of the
valve, obtainable by its use.

Aerial Ammeters

There are two general types
of aerial ammeter available.
They are the hot wire ammeter
and the thereto -couple ammeter,
or thermo-ammeter, as it is
generally called. Do not make
the mistake, whichever type you
buy, of ordering an instrument
with too big a scale. An instru-
ment reading up to, say, ti am-
peres maximum will have rather
a congested scale at the bottom,
just where you want to make
the most accurate observation.
The hot wire ammeter depends
for its action upon the expansion
of a very thin piece of wire which
heats pp with the aerial current.
By means of a spring and lever
the needle is deflected in varying
degrees by the varied expansion,

A Fault
The trouble about hot wire

ammeters is that they have con-
stantly to be adjusted, for the
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zero points are very sluggish in
action and susceptible to tem-
perature changes. The thermo-
ammeter depends for its action
on the minute current set up at
the junction of two dissimilar
metals. Thermo -ammeters are
much quicker in their response,
and have certain other .virtues.

There are points for and
against both types, but this is
not the place to enter into argu-
ments about them. I have one
of each type and I certainly
prefer the thermo-ammeter.

A Voltmeter Point
If you light your valve fila-

ment from an accumulator, an
ordinary filament voltmeter will
serve. If, however, your valve
filament is lit from A.C., as is
so frequently recommended, the
voltmeter will have to be an A.C.
instrument. Strangely enough,
this point is rarely made in books
and articles on transmission,
which leads me to think that
comparatively few people are
using these instruments in their
work. They are, of course, ob-
tainable commercially.
Use of A.C. for Filament Lighting

If we consider the filament of
a transmitting valve, it will be
clear to us that the whole of the
plate current has to pass from
the filament across the vacuum
space. For reasons which will
probably be obvious to most
readers of this article, the
emission is greater at the nega-
tive end of the filament than at
the positive, there being a
gradual increase of emission from
the positive end to the negative
end. The filament will generally
burn out at the end where
there is the maximum emission,
and as with alternating current
the filament is alternately positive
and negative at each end, the
wear is equalised. For this
reason the lighting of valves by
alternating current is generally
recommended.

Personally, I have devised a
little scheme by which the
life of the valve, when lit
from D.C., is increased, but
I do not know that it has
ever been put forward before.
It merely consists in inserting a
reversing switch between the
accumulator and the filament, as
shown in Fig. 3. If we wire up
a set in this way and make a

point each evening when we
begin transmitting, of reversing
the filament, it will be alternately
positive and negative at each end
and the wear will be correspond-
ingly equalised. In this way the
life of the valve is much in-
creased.

Variable Condensers in
Transmission

Owing to the high potentials
induced in a transmitting set,
the ordinary receiving variable
condensers are rarely suitable,
and I notice that one or two
firms here (and several in the
United States) are marketing
special variable condensers for
transmission purposes. They
are, of course, rather expensive,
as might be imagined. A scheme
I am using and which I have not
published elsewhere, is to use
ordinary receiving condensers in
series with high-grade fixed con-
densers of a value of .002 tiF or
more. In this way if we place
in series with a .0005 variable
condenser of the ordinary receiv-
ing type a .002 fixed condenser
(such as the Dubilier type 577,
which will stand i,000 volts
without breakdown and has very
low, almost negligible losses)
the total capacity will be at a
maximum round about .0004 µF,
and the minimum will be slightly
less than otherwise would be the
case. Condensers, say, of the

Wireless Weekly
Mansbridge type are hopeless for
such a purpose, as not only are
they liable to breakdown and
consequent damage to the
apparatus, but their losses are
high when used in high -fre-
quency circuits. This is no
reflection on these condensers,
as they are not designed for use
in this way.

Gridleaks

In practically all transmitting
circuits we need a gridleak. The
ordinary type of receiving grid -
leak is quite useless in even
a 10 -watt transmitter, as, not
only is its resistance too
high, but it will not carry
the current necessary. Good
wire wound gridleaks are not
cheap, but on the other hand
they are less expensive than
many experimenters imagine and
can be obtained to carry current
of 5o milliamperes or over with-
out heating. This current is far
higher than they would ever be
called upon to carry in a io-watt
transmitter.

Temporary variable gridleaks,
which are quite useful, are often
devised by experimenters from
jars containing liquid. A good
value for a transmitting gridleak,
if you are purchasing one, is
15,000 or 20,000 ohms tapped at
a few points.

(To be continued.)

Patients in a ward at St. Bartholomew's Hospital listening to a
programme from 2L0. A description of the set which was presented

to " Barts" was given in " Wireless Weekly," Vol. 2, No. 9.
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A Coincidence

ACORRESPONDENT
whose achievements as an
experimenter have secured

him immediate election as honor-
ary vice-president of rthe Little
Puddleton Wireless Club sends

round until they are giddy and
then delivers them upside down
to Tz. By means of the second
transformer T3T4, the detonated
output, which, it should be
remembered, is now in Esperanto,
is led to Vz, which functions as

The theoretical circuit diagram of the "Hypoiodine."

me to -day an account of a new
circuit upon which he is at present
engaged. This he has aptly
named the " Hypoiodine." The
circuit is shown in the diagram
above. Its particular purpose is
to convert the transmissions of
German broadcasting stations
into human speech. The main
principle of the circuit is that the
output of VI is returned back-
wards to the valve by reflexing so
that it detonates the input and
turns German into Esperanto.
Between the plate of Vi and the
first L.F. transformer Tx T2
is a barbed-wire entanglement
B.W.E., Nvhich offers a practi-
cally infinite impedance to gut-
turals. Next comes the Whizzer
W., constructed after the manner
of the railway turntable and the
joy -wheel, which whirls electrons

a bi-lingual rectifier in the ordin-
ary way and transforms the
Esperanto oscillations applied to
its grids into English and delivers
them in amplified form to the
telephones. Fig. 2 will give a
clear idea of the working of the
bi-lingual rectifier.

The Theory
Let us trace as an example the

course of the German word
Feder through the Hypoiodine.
After passing through VI it be-
comes in its detonated form the
Esperanto p/umo. In this form
it reaches the double grid of the
bi-lingual rectifier Vz. Incoming
oscillations take the shape of the
lower curve in Fig. 2 (the one
which looks like an eel doing
physical jerks to make the spine
supple). It will be seen that the

first half cycle of the incoming
oscillation has a value 0. This
raises the flow of anode current
to a value which is also 0. The
succeeding half cycle, whose value
is L, further raises the anode cur-
rent until it reaches E. The M
crest of the next half cycle lowers
it to N, and as the 0 of the final
half cycle is not required the plate
current drops immediately to a
zero value. It is essential that a
very bright four-electrOde valve
should be used for V2. Valves
provided with coated filaments are
so dull that they never seem to
get the hang of things properly,
and they frequently give rise to a
horrible form of distortion by
rectifying into Cockney or Scotch.

Foreign Made Valves

On no account should foreign -
made valves be employed for the
purpose. One that I purchased
cheaply, but a short time ago,
turned everything into double

A

H

OurPur(2;rzis,v)

PQRSTUVWXY,

Aour(ZspeRANn?)

The characteristic curves of the
bi- lingual rectifier.

Dutch. It should be noted that
the Hypoiodine circuit if properly
adjusted may also be used for
rectifying the broadcasts of Mr.

464



January 14, 1925 Wireless Weekly
John Henry, whilst a special
deodorising attachment may be
added to remove the staleness of
the jests made by members of
concert parties.

Great Minds
it has often been said that

great minds think alike, and here
we have a curious instance of the
truth of this dictum. At the very
moment when the postman de-
livered my correspondent's letter
.Professor Goop and I Were en-
gaged in experimenting on a
circuit upon almost identical lines.
I was all for calling it the
" Planetodyne," planetes being
Greek for a wayfarer; but the
Professor pointed out that this
would never do since all self-
respecting wireless terms are pure
bred, hybrids borrowing their
component parts from at least two
of the dead languages. We
therefore decided to name it the

The principle of the Goop-Wayfarer
Electron -Reverser.

Reversodyne, a name which
satisfies the requirements of even
the most exacting terminological
purist. Our circuit differs in two
important ways from the Hypoio-
dine. In the first place, instead
of the cumbrous barbed-wire en-
tanglement, which is very apt to
mar reception by its scratchiness,
we employ a medico -frequency
choke which has the effect of
throttling the undesired gutturals.

The Electron Reverser '

Then again, we do not like the
wh'izzer principle, for if electrons
become giddy the stability of the
set is liable to be affected. The
device which we use is the Goop
Wayfarer Electron -reverser, the
principle of which is shown
above. Electrons are led in the
ordinary way through nice com-
fortable wires until thinking that
all is clear they acquire high
speed. At this point there is a
sharp corner in the wire round
which they rush with the utmost
gaiety, only to find themselves
confronted with an impassable
barrier. Their attention is so

riveted on this and to their
efforts to apply the brake that
they do not notice the trapdOor,
through which they fall. They
are thus reversed and delivered

. . Convert German into
human speech . . .

backwards and unharmed, save
perhaps that they are a little out
of breath, to T2. Their descent
through the Goop-Wayfarer trap-
door and their subsequent fall
curtails their high spirits, and so
damps their ardour that the set is
perfectly stable.

The Valve Question
The valve question in either the

Reversodyne or the Hypoiodine is
an exceedingly important one, and
if it does not receive due atten-
tion a very distressing form of
distortion will result. Ordinary
valves as received from makers
arrive in an exhausted state which
renders them very liable to make
serious grammatical mistakes
whether they are employed as re -
flexing detonators or as bi-lingual
rectifiers. The anode, too, suffers
severely during the process of
bombardment.

Special Manufacturing Processes
As previously mentioned, the

Professor and I have shown that
no valve can function properly in
the state of exhaustion produced
by a hard vacuum. Could you
translate German on an empty

. . . Rectifying into Scotch . . .

stomach? Our special valves do
not contain an aching void ;- on
the contrary they are filled with a
mixture consisting of equal parts
of oxygen and vitamins which en-
ables them to stand up well to
their work. A Little powdered
ginger may be added from time to
time should the valve show signs
of fatigue. Nor again are the

anodes subjected to the brutal
process of bombardment. In-
stead of this they are talked
through (did I mention that they
were hat -s haped ?) for long periods
by ex -announcers of the B.B.C.
specially retained by manufac-
turers on account of the purity of
their diction and of the gramma-
tical perfection of their speech.
So high is the standard set
that any " plate talker," as they
are called, who is detected split-
ting an infinitive or saying
" between you and I " more than
twice in one day is immediately
dismissed with ignominy.

The Results Obtained
I am, as you know, the most

modest of men, and I never like
to claim too much for the wonder-
ful circuits that Professor Goop
and I are continually giving to the
world. I think, however, that I
can claim that the Reversodyne is

_MP371:41
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. . . Could you translate German
on an empty stomach ? . . .

about to revolutionise the recep-
tion of Continental broadcasting.
So far we have been able to
receive detonated and rectified
transmissions from every Conti-
nental station with the exception
of those situated in Czecho-
Slovakia and Jugo-Slavia. We
have not been able to discover a
hi -lingual rectifier stout enough to
deal with the combinations of con-
sonants of which the languages of
those parts are mainly composed.
However, we are not yet defeated,
and a special valve with cast-iron
grid and six-inch armour plated
anode is being made up for us by
a well-known firm. With this we
trust to be able to cope with any
European tongue.

WIRELESS WAYFARER.

the 111.S.0.13.
An Informal Meeting will be
held at the Institution of
Electrical Engineers, Savoy
Place, S.W.1. at 6 p.m. on
Wednesday, January 14,
when Mr. Stanley Ward will
give a talk on " Short Wave

Reception."
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A graduated dial upon the Filament

THOSE of my readers who
may be new to experimental
work involving the accurate

cbservation or measurement of
results are not likely to have
realised that one of the most
important aids to accuracy and
speed in carrying out such work
is the provision of such apparatus
and appliances as will render the
whole experiment as easy as
possible to perform. As a matter
of fact, the man who experiments
in a careless and untidy fashion is
always under a severe handicap as
compared with the man who
spends a good deal of time upon
preliminary work, laying out a
convenient set of apparatus,
arranging his measuring instru-
ments so that they shall be easily
read, and so forth, because when
the latter class of worker actu-

III  III  II II    

rheostat is a desirable refinement.

ally commences upon his experi-
ments they are easily carried out
and he can devote the whole of his
energies to making accurate
adjustments and noting their
results. The other man, on the
contrary, must devote a great
deal of his energy to tracing stray
wires which have come adrift,
wondering why he does not get
the same readings under the same
conditions as he did last night,
and so on. It may seem a very
obvious point, and yet it is one
which is very commonly over-
looked by the amateur in scientific
work, and in commencing the
practical part of these articles
upon a very simple type of
measurement I should like to lay
due stress upon the vital need for
a convenient arrangement for
carrying them out, so that the

January 14, 1925 Ili      IIE 
A Useful
Measuring

Unit

i4foCiNa' <2.0,00. 'c.a. c.o. .0.0.4.

whole attention of the experi-
menter Nvill be free for making the
necessary adjustments and taking
the readings of the milliammeter.

General Arrangements
The instrument whose con-

struction is to be considered is
very simple in its general arrange-
ment, since it consists merely of
a convenient detector panel,
carrying the valve socket, fila-
ment rheostat, grid leak and con-
denser, with the necessary
terminals for the batteries, the
milliammeter, and the external
connections to the circuit across
which measurements are to be
made.

Use as a Wavemeter
This is all that is required for

these Moullin circuit measure-
ments, but I have also included
in the unit which I use a closed
oscillatory circuit consisting of a
plug-in coil and variable con-
denser, in order that the valve
may be connected across this
circuit, whereupon the whole
arrangement forms an extremely
convenient and simple wave -
meter for measuring the wave-
length of a transmitter. The

11 By G. P. KENDALL, B.Sc.,
Staff Editor.

The complete circuit.

I
I
I
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Thiit instrument is primarily
intended' to serve as d trans-
mitting wavemeter and for the
form of Moallin voltmeter
measurements referred to, by
the author in his article last
week, but it has a variety of
other useful applications. The
constructional details of the
unit- are given in this article,
with the necessary practical -
instructions to enable readers
to carry out the Moullin

measurements.

instrument is simply placed at a
convenient distance from the
transmitter, a suitable coil is plug-
ged into the socket, and the vari-
able condenser is rotated until the
milliammeter needle is observed to -
dip suddenly, indicating that the
local. circuit has come into
resonance with the transmitter
and is picking up high -frequency
currents- The variable condenser
being adjusted to the point which
gives the maximum deflection of
the milliammeter below the steady
anode current reading,. we know
that the circuit is in exact reson-
ance with the transmitter, and
can take a reading of the wave-
length, provided that the instru-
ment has been calibrated

Another Application
This application of the unit, of

course, will only interest the

L 'AVA"
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Note' the method of
making connection to
the frame of the Ala
ment resistance.

holder of a transmitting licence,
but the included tuned circuit has
other uses besides which render
it worthy of incorporation by
those who have no interest in
transmitting.- - For examples it
will form an interesting experi-
ment to determine the strength of
radiation in various directions
from a flame aerial to which an.
oscillating valve receiver is
connected, by placing the unit at
a convenient distance from the
frame,. revolving the latter, and
noting the resulting signal
strength readings upon the wave -
meter circuit in various settings
of the frame.

The Purpose of the. Clix
Leads from the grid and from

/0:

II II 

the filament circuit are brought
out through two flexible connec-
tions' terminating. in Clix plugs,
and four Clix sockets are pro-
vided. upon the panel so that the
valve can be connected across
either the closed -circuit in the
unit itself, or to the pair of
terminals which can be connected.
by external leads to any circuit
upon which measurements are to
be made.

The Circuit
The circuit is- illustrated in one

of the' diagrams which accompany
this article, and should be con-
sulted to provide an understand-
ing of the terminal arrangement.
This diagram will show how the
plugs and sockets provide the

1111111111111111111111
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The lay -out of the
original instru-
ment is a con-
venient one, but it
need not be fol-
lowed in detail,
and any available
panel of approxi-
mate size will

serve.
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necessary alteration of connec-
tions, and it should be noted that
the two terminals marked respec-
tively " G " and " F " are those
from which leads are to be taken
to any external circuit upon which
measurements are desired, such,
for example, as the aerial circuit
of a tuning unit. A connection
from the terminal G would then
be taken to the terminal on the
tuner which would otherwise be
connected to the grid of the first
valve of the amplifier or detector
which would normally be used
with it. F would be connected to
the terminal which is normally
connected to the filament circuit
of the receiving amplifier or
detector.

Construction
Little need be said as to the

actual construction of the instru-
ment; since it is an exceedingly
simple affair, and those who
undertake its construction will no
doubt be possessed of consider-
able experience. A dimensioned
lay -out diagram is given of the
panel, from which the drilling can
be done, and the photographs and
wiring diagram provide the
remainder of the necessary in-
formation. One point may not
perhaps be quite clear on the
wiring diagram, and that is the

arrangement of the lead from the
filament rheostat to the socket of
the valve. The rheostat which
was used is of the Igranic pattern
and the wire in question was
taken from the somewhat uncon-
ventional position shown, viz.,
from the metal frame of the rheo-
stat, simply because this slightly
simplified the wiring. The con-
nection could, of course, be made
to the usual pair of terminals, if
desired.

It is recommended that the stiff
bus -bar system of wiring be em-
ployed, since any circuit of the
nature of a wavemeter should
have perfectly rigid wiring, and,
needless to say, every joint should
be properly soldered.
Necessary Materials and Parts
To duplicate exactly the original

instrument the following materials
and components will be needed :-

One ebonite panel, io x 6+ in.
One cabinet to take above

panel.
Eight terminals (Sterling ebon-

ite topped type).
Two Clix plugs.
Four Clix sockets.
One grid condenser of .0005

,u.F (Dubilier).
One gridleak of 2 megohms

(Dubilier).

Four valve leg sockets.
One filament rheostat (Igranic).
One variable condenser of .0003

AF, square -law type (Peto Scott).
The Variable Condenser

I have found that quite a con-
siderable amount of difficulty
may result in these measurements
if the variable condenser is not
provided with a particularly
steady and reliable connection to
the moving vanes, since the
slightest irregularity here leads
to a flickering effect on the milli -
ammeter needle, which makes
readings extremely difficult to
take. In the condenser which I
finally adopted, this connection is
made by means of a metal spiral,
so that the trouble is entirely
removed.

To Use the Unit
When the instrument has been

completed it may be tested as
follows :-Connect high- and low-
tension supply to the correct ter-
minals, the voltage of eaoh
depending upon the valve which
it is intended to use. Connect a
pair of 'phones to the milliam-
meter terminals, and take leads
from the G and F terminals to
any convenient tuned circuit
which can be adjusted to the
wavelength of the local station.

The wiring of the unit. L indicates the coil socket.
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For example, aerial and earth can
be connected to an ordinary re-
ceiving set of any type which
may be available, the variable
condenser in the receiver con-
nected in the parallel position,
and leads from the two terminals
on the measuring instrument can
then be taken to the aerial and
earth terminals of the set.

Preliminary Test
If all the valves of the receiv-

ing set are turned out, or alterna-
tively the catwhisker of any
crystal detector lifted from the
crystal, upon tuning the circuit
to the wavelength of the local
station, signals will be heard in
the 'phones. The 'phones are
now replaced by the milliam-
meter, and it will be found that
a reading can be obtained when
the receiving circuit is adjusted
to resonance. One can then
proceed to plug-in different coils
in the coil socket of the receiving
set, and note the deflection ob-
tained below the normal anode
current when the circuit is tuned
to the wavelength of the trans-
mitting station, thus obtaining a
means of comparing the efficiency
of various coils, the " best " coil,
of course, giving the greatest
change in the anode current of
the valve. Again, it provides a
simple test for the efficiency of
the tuned circuit of a receiving
set, since if the same coil is used
in two different sets and it is
found that one gives very much
poorer signals than the other, it
is fairly obvious that there is
some source of loss in one of the
sets.

Type of Tuner Used
This is a somewhat unsatis-

factory method of carrying out
the measurements, however, and
it is desirable to use some tuning
panel upon which coils can be
tested either in series or parallel
with the aerial condenser, or as a
secondary circuit coil loosely
coupled to the aerial circuit, and
so on. In all my own experi-
ments I have used the " Experi-
menter's Tuner " which I de-
scribed recently in Modern Wire-
less, and this seems ideal for the
purpose. Of course, quite a
simple panel could be used carry-
ing merely a coil socket, variable
condenser, and the necessary
terminals for the connection of
aerial and earth and the measur-
ing instrument. The three-ter-
trunal system should be adopted

for the aerial and earth connec-
tions, so that the aerial condenser
can be connected in series or in.
parallel. Such a unit can be very
quickly made, and will save one
a great deal of trouble in carry-
ing out comparative measure-
ments upon various types of coils,
and so on.

Experimental Precautions
The actual carrying out of the

measurements is not quite so
simple as I have perhaps implied
in the foregoing description, since
there are a great number of pre-
cautions which must be carefully
taken to ensure anything like
comparative results. In the first
place, one must adopt some
standard value for the anode
current which represents the con-
dition of " no signals," and a
convenient figure, such as 2 milli-
amperes, should be decided upon.

Good Batteries Essential

This can then be maintained
for the experiments by the use of
a good high-tension battery (which
should be fairly new) and the
careful adjustment of the filament
rheostat at the commencement of
each set of experiments, to give
the desired value of plate current.
It will quite likely be found that
slight variations take place in this
figure in the course of any experi-
ment covering more than half -an -
hour or so, and it should there-
fore be made a rule to swing the
tuning condenser away from the
carrier wave of the station which
is being used for testing, and to
carefully test the " no signals "
reading at quite frequent
intervals. Any slight variation
which is discovered must, of
course, be corrected by the
filament rheostat.

Valve Employed
It is further desirable that one

particular valve should always be
used for these measurements, and
I have found the D.5.B. type very
convenient. With the value of
grid condenser and leak specified
this valve gives a reading of .2
milliamperes, with approximately
one hundred volts on the plate
and a fairly suitable adjustment
of filament. Of course, any valve
available will serve the purpose,
provided it is a fairly good
detector, so that the readings
shall be -reasonably large: '

It will quite soon be discovered

Wireless Weekly
that it is comparatively 'difficult
to repeat any given set of figures
upon successive evenings, and
persistent experimenting has
convinced me that this is due to
an actual variation in the received
signal strength, even at so short
a distance as eight miles from a
main station. The causes of such
variation are probably various,
and in my own case I am inclined
to put them down to the varying
use of reaction by a neighbour
who is at present somewhat em-
bittering my existence. Such
possible variations must be borne
in mind, and one should never
carry out a series of experiments
extending over several evenings
without the use of some sort of
standard for comparison. On the
contrary, each complete experi-
ment should be carried out as
rapidly as possible, so that there
shall be little chance of any varia-
tion of this sort. To guard
against misleading results being
obtained, consequent upon a
variation of signal strength, a
standard of comparison should
always be used, and the signal
strength with this standard
should be frequently measured
during the progress of the main
experiment.

Use of a Standard
For example, when compar-

ing a series of commercial
coils, I always insert a standard
coil in the socket between each
measurement, and note whether
the reading of this coil is remain-
ing constant. Any variation
which is noted is regarded, of
course, as cancelling the whole
experiment, so that it must be
started again. Actually, how-
ever, I have found it quite easy
to maintain constancy over a
period of something like one hour
with reasonably good high- and
low-tension batteries, provided
always that the aforesaid neigh-
bour does not upset the whole
scheme of things in the only too
familiar manner. In my own
case, a very strange error was
finally located in the milliam-
meter itself, the form which the
trouble took being that of a
sudden and quite inexplicable
drop of the anode current at
certain settings of the tuning
condenser when loose coupled
circuits were being used. This
drop was exactly that which
Would have been in place if the
valve had broken into oscillation,

469



Wireless WeeKly
in consequence of the use of a
reaction coil. It was finally dis-
covered that the valve was
actually oscillating, owing to the
fact that the windings of the
milliammeter had a natural wave-
length somewhere about 300
metres, so that the readings
Which had previously been taken
were utterly valueless. The
trouble was easily removed by
the shunting of a large condenser
(the actual size used was 2µF,
but anything of this order will
serve) across the milliammeter
itself. This should always be
done, whether the milliammeter
is used in such measurements as
this, or merely for taking the
plate current of any receiver em-
ploying one or more high -fre-
quency valves. Since shunting
such a condenser across the milli -
ammeter seems an extremely

Fixing Panel Transfers

The writer, having occasion to
use a large number of Radio
Press panel transfers, looked
round for a better method of fix-
ing them than the orthodox way.
The best method so far . arrived
at is .the use of a small iron, or,
rather, bit. Secure about 4 in.
of fairly thick brass or copper
strip 3-16 in. wide. One end is
hammered over to form a kind of
shoe (" dished," as it is usually
called), and the other secured in
a suitable handle.

The small tool used for fixing
panel transfers.

The transfer is held down on
the panel in the usual manner,
and the bit inserted in a gas
flame for' a second or two, and
then applied to the transfer, when
one or two light touches will be
found to be sufficient to secure
the transfer to the panel. This
little bit is very useful for fixing
transfers against studs where
usually there is only a very small
space available, and in those
positions where it is impossible
to put a bulky piece of rag.' The
accompanying 'sketch shows the
bit -ready for use.

W. H. Fa,

desirable arrangement, -however
the latter may be used, I' didnot

.incorporate it in the measuring
panel itself. It seems that it
should be used externally and
connected directly across the
milliammeter.

It is, of course, understood that
in all measurements which are
intended to show the efficiency of
a coil, signal strength produced
by a given primary and secondary
coupling, and so on, no reaction
shall be used, but I should like to
add a further word of warning as
to the importance of endeavour-
ing to eliminate any other possible
source of error. For example,
when measuring the signal
strength across the secondary of
a loose coupled tuner, never be
satisfied that you have discovered
the maximum signal strength ob-
tainable with the given arrange -

January 14, 1925

ment until you have tried every
possible variation of coupling
between primary and secondary,
very carefully retuning both
primary and secondary circuit
upon every re -adjustment of
coupling. It will be seen that
such measurements are therefore
extremely laborious, but in no
other way can really comparative
results be obtained. Further,
whenever you obtain results, care-
fully criticise all your arrange.:
ments, and ask yourself whether
it is not possible that some un-
suspected factor is present which
may be leading to a false result.
The force of this remark will
become more apparent when we
consider some of the measure-
ments which I have recently
carried out, notably a series upon
the effect of even small quantities
of moisture.

The aerial arrangements at the Nash Point station, which are used
in connection with the wireless beacon.
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THE resistance - capacity

method is becoming very
popular nowadays as a

means of coupling low -frequency
valves. The main reason for this
is that with this type of coupling
there is practically no over-
emphasis of certain tones, so that
distortionless amplification over
a very wide range can be
obtained.

The Resistocap Unit
By R. W. HALLOWS, M.A.

in Fig. 1, which gives extremely
good results. Amplification
is obtained by means of the
transformer between the first and
second valves shown and the

Fig. 1.-One transformer coupled, and one resistance coupled note
magnifier form a good combination.

It struck me some time ago
that it would be a good idea to
make up some small resistance -
capacity units which could -be
used in any set to replace exist-
ing transformers, if desired, and
when I came to construct them I

H.T.

R 50000 -,00000 (5]

R

L.T.
Fig. 2.-Details of the resistance

coupling connections.

found that they were extremely
useful in every way. One can
use them, if desired, to replace
permanently an existing trans-
former, or the set may be so
arranged that by means of Clix
terminals either the transformer
or the Resistocap, as I have
called this unit, may be brought
into action. Where only one
stage of note magnification is
used it is probably preferable to
employ transformer coupling.
With two stages I have a strong
liking for the combiriatiOn shown

resistance -capacity coupling be-
tween the second and third valves
gives a further amount of am-
plification without noisiness or
distortion. Notice that in the
circuit it is essential to provide
two high-tension positive termi-
nals, since a much higher voltage
is required on the note magnifiers
than on the rectifier. Between
the plate of V2 and H.T. + is the
resistance RI, across which there
is a drop in voltage. To com-
pensate for this we require to
use a higher value of H.T. for
this valve.

Resistance Coupling
Fig. 2 shows diagrammatically

the details of the resistance coup-
ling. The actual coupling between
the plate ,..of VI in the drawing
and V2 is provided by a coupling
condenser (C). Condensers up
to .25 uF have been used in this
position, but excellent results are
to be obtained with a capacity of
.01 µF. Now a condenser of this
size can be obtained quite cheaply
in the clip -in type with a mica
dielectric. Since the grid of V2
is insulated by the coupling- con-
denser C, a leak, R2, must be
provided. A suitable value for
this is 2 megohms, and it
is essential that the leak used
should be of the best quality, for
otherwise its resistance may not

be constant and it may be noisy..
The value of the resistance Rx
in Fig. 2 may be 50,000-100,000
ohms.

wiring up the Unit
A wiring diagram of the Re-

sistocap Unit is shown in Fig. 3.
It will be seen that its four ter-
minals correspond to those of a
low -frequency transformer, so
that connections can be made
without difficulty. If the circuits
are traced out it will be seen that
the plate is connected via the
terminal marked A, both to the
coupling condenser (C) and to the
anode resistance RI, the other
end of which is taken to the
H.T.+ terminal. The other side
of the coupling condenser is con-
nected to the grid terminal from
which a connection is taken to
one end of the gridleak R2, the
other end being connected to the
L.T. - terminal.

To make a Resistocap Unit a

A oivsmimmAnivo?

R
H.T. (0.P.)

Fig. 3.-The wiring of the Resisto-
cap Unit.

piece of 1 -in. ebonite 5 in. by
21 in. is required. This is marked
out and drilled, as shown in
Fig. 4. At the top is the clip -in
condenser, whose clips are fixed
by 4 B.A. screws placed in holes
3 in. from centre to centre.
Anode resistances vary somewhat
in length, so that the distance
between the centres of the second

Fig. 4. --Drilling dimensions.

pair of holes may have to be
altered. The space given there,
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namely, 21 in., is aboa the
average. The same remark
applies to the gridleak. The four
terminals are placed in. two pairs,
it in. from each of the short edges
and 1 in. apart. All the holes
shown are 4 B.A. clearance. One
of these units can be made up in
half an hour in the workshop,
and the time spent will be amply
repaid, since the couplings turned
out are so compact and can be
wired up in the set in a couple
of minutes.

Interchangeable Units
If it is desired to make resist-

ance cap2rity and transformer
couplings very rapidly inter-
changeable, the idea shown in
Fig. 5 may be used. The trans-
former is mounted upon a small
block of ebonite provided with
four valves legs spaced in the
ordinary way to which leads are
taken from its terminals. It sim-
plifies matters if the plate con-
nection of the transformer is
made to the plate leg and the
grid connection to the grid leg.

One of the filament legs becomes
H.T. + and the other L.T. -. The
Resistocap Unit may have a
similar mounting and is con-,
nected up on the same lines, as

January 14, 1925

shown in Fig. 6. To interchange
one circuit for the other all that
one has to do is to pull out the
transformer and to plug. in the.
Resistocap.

Figs. 5 and 6.-Illustrating how the interchangeable units are
mounted and connected.

20D

Our photograph shows Mr. E. J. Simmonds, of Gerrard's Cross, whose success in long distance
transmission and reception is well known.
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Valve Notes
By

JOHN SCOTT-TAGGART,

Selectivity
AS a result of recent experi-
ment with a view to obtain-
ing greater selectivity, I

have developed a new method of
coupling valves for high -fre-
quency amplification.

Excluding the T.A.T. system
the usual arrangements consist
of tuned anode circuits, choke
coils, resistances and trans-

A.M.I.E.E.
EB

ance coil L2, consisting of a few.
turns, to which is coupled the in-
ductance L3, usually  containing
many more turns. The induct-
ance 13 is shunted by the vari-
able condenser C2, which tunes
the circuit L3 C2 to the incoming
wavelength.

Coil Values
For ordinary broadcast wave-

length purposes (300 to 500

Fig. 1.-Illustrating the arrangement of the anode trap.

formers having one or
both, windings tuned.

other, or

Anode Trap Coupling

The new method I have called
" anode trap coupling," beCause
the circuit involved is somewhat
similar to that in wavetraps.

While giving equally good
'signal strength, the arrangement
about to be described is extremely
selective, and is yet perfectly
simple to work, only one control
(a variable condenser) being
necessary. 

The Arrangement

Fig. r shows the arrangement
of the anode trap in use. It will
be seen that instead of using a
tuned anode circuit, the anode of
the first valve contains an induct -

metres), the coil L2 may be a
plug-in coil of from 8 to 25 turns,
while the coil L3 will usually be
a No. 5o plug-in coil, while C2
may be a .0003 ALF or .0005
variable condenser. If plug-in
coils are used, L2 and L3 may be
placed absolutely side by side. An
alternative arrangement is to use
a high -frequency transformer and
to tune the secondary of it. This
will not usually give as selective
results, because the primary has
usually about the same number of
turns as the secondary, whereas
the fewer the turns the greater
the selectivity in the anode trap
arrangement.

It is, of course, often also
possible to use - low -loss coils
wound with thick wire and
having about lb turns wound
round 'the -middle of -the larger
coil.
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Operation
The anode trap coupling

method shown in Fig. i is
operated in just the same way
as a tuned anode circuit in that
the circuit L3 C2 is the control-
ling factor, and all adjustments
may be made by altering L3 or
C2, or both.

The effect of this arrangement
produces the same result as if the
coil L2 were tuned, the circuit
L3 C2, of course, is not con-
nected to anything else.

Without the circuit L3 C2, the
coil L2 acts simply as a plain
inductance, and since it contains
only a few turns, the high,fre-
quency potentials communicated
to the grid of the second valve
are negligible, the coil acts little
differently from a plain wire. If
the coil, of course; were much
larger, it might act as a choke
coil, and so serve as a means
of coupling the valves together.

If the circuit L3'C2 is not tuned
exactly to the same wavelength
as the incoming signal, the im-
pedance of L2 remains normal,
and no signals will be heard. If,

Fig. 2.-When H.F. potentials are
applied to the grid the E.M.F.'s

across LI will be small.

however, the circuit L3 C2 is

exactly in tune, the signals will
be as loud as if a tuned anode
circuit -were errolOyed, but- the
Selectivity will -be extraordinarily
niarked, even When -nbreaction is

used in the circuit at all.
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Fig. 2 shows the simple coil LI
in the anode circuit of the valve.
If high -frequency potentials are

Bz

1111111111111111111111101} -

Fig. 3.-The impedance of LI will
rise when L2 C is tuned to the aerial

circuit.

applied to the grid circuit, the
E.M.F.'s VI established across
Li, which consists of only a few
turns, will be negligible. If, on
the other hand, we can couple
sufficiently tightly to Li a tuned
circuit L2 C, as shown in Fig. 3,
the impedance of Li will rise to
a very high value when L2 C is
tuned to the same frequency as
the currents applied to the grid
of the valve. In this case the
E.M.F.'s VI established across
Li will be large:

A Two -Valve Reaction Circuit
A simple two -valve circuit

using reaction is illustrated in
Fig. 4, the reaction coil L4 being

coupled to the aerial inductance -
L t. The trap method of anode
coupling is shoWn.

This trap coupling method
must not be confused with the
high -frequency transformer in
which only a - few turns appear
in the primary, nor must it be
confused with such circuits as
the Cockaday.

The actual oscillations in L3 C2
are not applied to any subse-
quent arrangement, the circuit
L3 C2 being free, although
having such an important induc-
tive effect on the anode circuit
of the valve.

Sharp Tuning
Without reaction the selectivity

is very high, but with reaction it
is still higher, and in many cases
to get the best results it will be
necessary to have a vernier con-
denser fitted to C2 in Fig. 4.

The same combination of a
small inductance coil and an
oscillatory circuit may be used
for tuning the aerial circuit, the
" aperiodic " coil being in the
aerial circuit and coupled to it is
the tuned circuit. Leads from
the aperiodic coil go to the grid
and filament of the valve or other
apparatus.

E
Fig. 4.- An even more selective circuit is obtained by the use of reaction.

NASH POINT WIRELESS BEACON

The six months' tests of the first British experimental wireless beacon
at Nash Point, Bristol Channel have proved very successful. The
beacon sends a signal intermittently on a fixed wavelength so that ships
that have lost their bearings can locate it. Our photograph shows the

quenched spark set.

Some further results
with the Low Loss

Tuner for Short Waves

SIR,-I thought you would like to
know that I have made up the
" Low Loss Tuner for Short
Waves," Mr. Percy W. Harris
(Wireless Weekly, November 19,
1924), and I have received KDKA
three nights in succession with-
out difficulty, starting at 11.30.
I have been using an old condenser,
as there seems to be some delay in
getting the one suggested, but hope
to try it out soon.

My standard set is the " Trans-
atlantic V," and is very good for
WGY; I have been able to get him
every time I have tried so far, once
on the loud -speaker for an hour and
a half. Valves used :-Two Cos-
sors, Mullard detector, DE 5b and
LS5.-Yours faithfully,

H. L. WILLEY.
Sheffield.
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Your Lead -In

IT is surprising to find when
visiting the houses of friends
and acquaintances how very

inefficient a large number of
aerials are. Sometimes, of
course, inefficiency is the result of
circumstances. which cannot be
helped. An aerial, for instance,
may have to be low on account of
crossing telephone or telegraph
wires, or it may have to be short
because the size of the garden will

Fig. I. -A common form of down -
lead connection.

not allow it to have a big span.
In the majority of cases, where
the aerial is not up to the mark,
the defect is often to be found in
the lead-in. One of the com-
monest aerial arrangements is
that seen in Fig. r, where the
down -lead is attached to the aerial
wire by means of a soldered joint.

The Joint
Now .such a joint, unless it is ex-
ceedingly well made, is apt to be
a source of trouble in time to
come. Unless every strand of
both down -lead and aerial are
firmly soldered there may be con-
siderable resistance at the joint.
Further, as time goes on, the
effects of the weather may cause
the joint to corrode badly, in
which case there will be a
marked falling off in signal
strength, and it may be difficult to

Fig. 2.- --A better arrangement for
connecting the down lead.

obtain oscillation on short waves.
By far the best method is to avoid
the soldered joint altogether in
the way shown in Fig. 2. The
aerial cable is passed.through the

insulator, then bent back upon
itself and bound with fine copper
wire, as shown. A little solder
may be run into the binding turns
to make everything secure. In
this way the aerial and the down -
lead are made all in one piece.

Double Wire Aerials

But what is to happen in the
case of double -wired aerials?
Fig. 3 shows a good way of
dealing with them. The first wire
A is bent back upon itself and
bound, as in Fig. 2, its length
being sufficient to take it to the
terminal of the lead-in tube. The
other wire B is fixed in the same
way to the insulator, but it is
cut off rather shorter. The two
are then soldered together at a
suitable point. We have thus one
wire continuous with the lead-in
whilst the other is joined to it by
a soldered connection. To make
this connection soundly proceed
as follows. At the place where
the joint is to be made separate
the wires of the down -lead by
twisting them backwards. Then
clean each separately with emery
cloth. Unstrand the wire of B
for about 2 in. Now solder each
strand of B separately to a strand
of the lead-in. Finish off by
giving a good coating of stove
enamel, and wrap the joint
tightly with rubber tape.

The Down Lead

It is generally desirable that the
down -lead should be insulated
since as it swings in a wind it may
make contact with the walls of the
house or with the sides of the
window frame. Enamel -covered
wire has the great advantage in
that the metal is protected from
the effects of the weather, and
therefore does not corrode. In
soldering enamel -covered cable
great care must be taken to see
that every strand is properly
cleaned before any attempt is
made to use the iron.

The Lead In

Even if the down -lead itself is
all that it should be there may
be inefficiency in the aerial system
owing to defects at the point of

entry into the house. One often
sees the lead-in wire, usually none
too well insulated, brought in by
simply passing it through the
open window, which is subse-
quently jammed down upon it.

Construction

With such an arrangement it will
generally be found that long-
distance reception is difficult to
accomplish, and is not to be ad-
vised in any circumstances. An
exceedingly efficient lead-in
arrangement can be made in the
following very simple way. With
a Fin. auger bit bore a hole
through the woodwork of the
window frame. Do not go right
through from one side or you will
split the wood away at the exit of
the bit. As soon as its point
shows remove it and complete the
job from the other side. The
result will be a clean-cut hole.
Into either end insert a panel

Fig. 3.-How the wire may be joined
in a double wire aerial.

bush with a 2B.A. clearance hole.
Cut off a piece of 2B.A. screwed
rod 2 in. longer than the thick-
ness of the window frame. Pass
this through the bushes and pro-
vide it with terminal nuts at both
ends. Wing nuts, which can be
obtained in the B.A. sizes from
any good tool shop, are better
than the ordinary milled -headed
type for securing the lead-in and
the wire which runs to the aerial
terminal of the set, for they can
be secured very tightly with no
great effort. Care must always
be taken to see that both the end
of the down -lead, which is
attached to the terminal outside
the window, and the terminal
itself are quite clean. An' occa-
sional rub with a piece of emery
cloth given to both will ensure
that: a good contact is made at
this very important point.

R. W. H..
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HE receiver illustrated inT Fig. i was made for the
purpose of testing, with

British valves and components, a
circuit which is frequently put
forward in American journals as
excellent for general reception.
The results show that its be-
haviour is so erratic, and its
tuning so critical, that none but
the more advanced experimenter
would be able to obtain anything
resembling satisfactory results;
further, the circuit is so prone
to burst into oscillation that un-
less handled with extreme care
considerable interference can be
caused to neighbouring listeners.

As to results, the receiver is
just as sensitive as any good
single -valve reaction set, but its
principal attraction lies in the ex-
treme selectivity which may be
obtained ; in fact, it may be said
to be too selective for use by the
average experimenter, the tuning
of 2L0 in a S.E. London suburb,
for instance, being a very critical
operation.

Practical Details

II IEEE II  IN     II

For those readers who care to
try the circuit sufficient informa-
tion will be given, though no

II IN MEIN    II III 11111111111111

Some

Fig. 1.-The tIltraudion circuit as constructed, the valve being
beneath the panel.

constructional details of the
receiver itself will be published.
The circuit as used is shown in
Fig. 2, and will be recognised by
the advanced reader as the
Ultraudion. It will be seen that
aperiodic aerial coupling is used
whilst the secondary is tuned by
a .0005 1AF variable condenser.
The grid leak is variable, and it
is essential that it should be so,
otherwise the circuit will oscil-
late in such a way as to be out
of control. In connection with
this component, it is interesting
to note that no less than four
variable grid leaks of well-known
manufacture were tried in the
receiver illustrated, yet not one
of them worked sufficiently well
to give a satisfactory control of
reaction. The fifth, which is in-
corporated in the receiver and
doing useful work, may be seen
in the photograph, and permits
that fine control which seems to
be so essential before any results
can be obtained at all. C2 is the
usual grid condenser, and, after
many substitutions, the best
value found for this was .0003
tLF capacity. L3 is a radio fre-
quency choke consisting of a
low -capacity coil of 25o turns.

  MI    ISE WM 
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Experiments
with an

Ultraudion
Receiver

By STANLEY G. RATTEE,
Member I.R.E., Staff Editor.

Coupling Effects
By varying the coupling be.

tween the coils Lx and L2, some
mild control of reaction is ob-
tained, though it will be found
that in most cases there is
an optimum coupling for each
wavelength, any variation of
which will at once cause signals
to be lost, or else render them
so weak as to be useless ; in the
same way the tuning upon the
condenser Cx is equally, sharp, a
variation of two degrees being
sufficient to lose signals alto-
gether.

Instability
Extreme care should be taken

in choosing the valve, and vari-
ous makes should be tried. In
the writer's case, of the valves
tried the most satisfactory, iin
so far as control was concerned,
were the Cossor white top and
Marconi R, with 4 volts as L.T,
and 20 volts H.T. A French
dull -emitter valve and also a
Myers with 5o volts H.T. gave
equally good results, with the
peculiar phenomenon that increas-
ing the H.T. to ioo volts in the
case of the French D. E. did not
seriously affect the general cod-
trol of the receiver. It was
found in all cases that the best
results were obtained when the
valve was working a little below
its normal brilliancy. In the
hope that the receiver would
prove less critical, the secondary
coil was earthed, but further
experiments indicated that thi
connection did not affect
the general disposition ofgf
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* * *
Some interesting notes
on a popular American
circuit which scarcely
suits British Bright
Emitter valves.

* * *

1

1

1

1

1

the circuit in the least. As a
whole, the circuit proved to be
quite sensitive, satisfactory sig-
nals being received from a num-
ber of distant stations both with
an earth connection to the
secondary and without it.

Stations received in S.E.
London with this receiver were
2L0, 5WA, 5IT, 5XX, and
Radio Paris, tuning being equally
sharp upon all of them, and in no
case was interference experienced
from 2L0 or any other station.
The reception of London was
accomplished, using a Marconi

Wireless Weekly 111  

Fig. 3.-Back-of-panel wiring.

appeared extraordinarily sharp,
any attempt at tightening or
loosening coupling losing signals
altogether without the ability of
retuning upon the condenser.
Oscillation while tuned to this
wavelength was very fierce,

Fig. 2.-The circuit used.

R valve with 4 volts L.T. and
20 volts H.T., with a 25 -turn
coil as the aperiodic aerial coil
(Li) and a 75 -turn coil for the
secondary ; reception was as
critical as even the most fastidi-
ous could wish, whilst the opti-
mum coupling of the two coils

though none the less controllable
by varying the grid leak and
valve brilliancy.

High Selectivity
Using the same valve, coils

and batteries, quite the usual
single -valve strength of signal

was received from 5WA without
a suggestion of interference from
2L0. The same peculiarity of
optimum coupling was observed
though the receiver showed a
greater tendency to oscillate,
control being again given by
varying the value of the grid
leak and position of the arm of
the filament resistance.

Using a Cossor (white top)
valve with the same batteries, the
same reception of this station
was obtained, though it was
found that a considerable in-
crease in the resistance of the
grid leak was necessary before
oscillation could be produced.

For the reception of 5IT it was
found necessary to change the
aerial coil (Li) to an even
smaller value, and a Gambrell
a/2 was chosen with a B coil as
secondary; subsequently the B
coil was changed for a Gambrell
C coil. Reception on this wave-
length was even more critical
than in the two previous cases, it
taking some considerable time
before any signals could be heard
at all, though there was a better
control of oscillation brought
about, probably by the relatively
slight increase in wavelength.
Optimum coupling was again ob-Ess EMillIMII111
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served both with B and C coils
in the secondary circuit.

Valves

For the reception of this sta-
tion both Marconi R and Cossor
white top valves were tried,
each with 4 volts L.T. and 20
volts H.T., and each gave about
the same results with regard to
signal strength and oscillation
control. As a further experi-
ment, a Myers dull -emitter was
tried, but with any value of H.T.
between to and 20 volts violent
oscillation resulted. Using a
French dull -emitter valve with
4 volts as L.T. and 45 volts
H.T., good reception was ob-
tained after much difficulty in
controlling oscillation ; the reduc-
tion of H.T. to zo volts, how-
ever, gave equally good signals
with a more reasonable control.

Compared with the reception
of these shorter wave. B.B.C.
stations, the tuning -in of the
long -wave station at Chelmsford
was a simple matter, though
none the less a tedious business.

Chelmsford

The coils for the r,600 -metre
wavelength were a No. TOO for
the aerial coil, with a No. 150
for the secondary, tuning being
again sharp, with the same
phenomenon of optimum coup-
ling. Oscillation was fairly well
under control, though not by any
means perfect when using Mar-
coni R and Cossor white top
valves with 4 volts L.T. and 20
volts H.T., and French and
Myers dull -emitter valves with
4 volts L.T. and 5o volts H.T.,
the grid leak again serving to
control the tendency to oscillate.

Radiota

Using the same coils as for
5XX, and the same valves with
their respective voltages as be-
fore, Radio Paris was received
at quite the usual strength one
would expect from a single -valve
reaction circuit, without interfer-
ence from 5XX. Oscillation on
this wavelength was slightly less
marked than on 1,600 metres,
though still very recalcitrant,
whilst the optimum coupling
effect was more critical.

During these experiments
various values of choke (L3)
were tried, but a No. 25o coil

seemed to satisfy all requirements
in the best possible manner.

Other Tests
The receiver has been used by

other members of the Radio
Press technical staff in quite
different conditions. Their re-
sults with it confirm my own.
Should any reader care to
try this circuit, it will be
interesting to hear what suc-
cess he has been able to
attain, though it must be under-
stood from the outset that the
circuit is in no way advocated as
being one suitable upon'which to
construct a receiver, the purpose

of this article being merely to
convey to readers the benefit of
another!s experience.

in 'no circumstances is it sug-
gested that any other than expe-
rimenters of long experience
attempt to Nvork this circuit on
account of its tendency to oscil-
late, and so. cause considerable
interference ; further, its tuning
is such that only those readers
who are familiar with sharply -
tuned circuits, such as short-
wave receivers, would in all
probability be able to get any
station other than the local
broadcasting station, and even
that with considerable difficulty.,

ONGAR WIRELESS STA1 ION

Our photograph shows the elaborate masts which' support the aerial
system at the well-known Ongar station.
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In
an

Experimenting on Five Metres
By WILLIAM A. BRUNO.

this article, which is a continuation of that published in the Vol. 5 No. 11 issue, the author, .
American contributor, gives further details of his 5 -metre transmitter, and the method of .measuring the wavelength of such short waves. .

. i
ONE of the most important

factors to take into con-
sideration when building a

C.W. transmitter for experiment-
ing on very high frequencies is
the length of the wires to be used
for interconnecting the various
parts, and the elimination of all

Fig. 1.-The back -of -panel layout of
the 5 -metre transmitter.

metal, not part of the circuits
from the immediate vicinity of
the oscillating circuit.

Short Leads
The length of the connecting

wires is very important for two
'reasons. First, every inch of
wire introduces resistance losses.
'Second, if you use any more wire
than is absolutely necessary, you
are apt to be disappointed when
you measure the wavelength of
your set, as described in this
article. You will remember how,
in the first article, we described
an experiment in which we ab-
sorbed the whole output of the
transmitter with a small closed
loop of wire, held near the oscil-

lator coils. This should prove
to you the bad effect of any un-
necessary metal parts anywhere
in or near the transmitter.

Panel Layout
Fig. 1 is a layout of the rear

of the panel. While other experi-
menters have suggested more
compact forms, a great deal of
_ap.pearance has been sacrificed,
and .we believe that this arrange-
ment pleases the eye, while it is
electrically efficient.

The coils marked R.F. in
Fig. i are the three radio fre-
quency chokes as described in
the previous article, and A, P,
and G are the aerial, plate and
grid inductance terminals.

In the set built by the writer,
provision was made to vary the
coupling between the coils, but
no use was made of this feature
and at this writing these coils
are about in. apart.

We assume that with the in-
formation given so far you have

Wave
Length

(lid/ tine)

been able to build this interest-
ing outfit and are operating it
successfully.

You certainly are wondering
how these short waves may be
measured. It is a well-known
fact that these waves (and theo-
retically all radio waves) may be
accurately measured with the
ordinary yard -stick.

This statement seems amazing;
still, it is very easily understood,
once the theory of the travel of
radio waves is considered.

Basically, we are dealing with
an alternating current oscillating
at a very high frequency.

We may represent the "rises"
and " falls " of this high -fre-
quency alternating current in the
usual manner. (Fig. 2.)

We know that electricity
travels at the rate of 186,000
miles per second, or 300000,000
metres per second.

Now we will draw a line
(Fig. 3) and assume that it is
300,000,000 metres long, or

his z

Jog 000,000 Met/es
/Wove Length

/ Cycle per Second

300 Metres

F/ G. 3

300, 0490, 000 Metes
ooe 000 Waves

/000, 000 Cycles per second
F/6 4.

Illustrating the relation between the velocity, the frequency, and
the wavelength of electric waves.
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186,000 miles. (The distance
ether waves travel in one second.)

Now assume that we are pro-
ducing alternating current at a
frequency of one cycle per
second, and that this current is
being radiated from an aerial.
Each " peak " above the line in
Fig. 3 would leave the aerial,
and one second later would have

the following formula for
frequency :-

300,000,000
F-

M
Where F is the frequency and

M the wavelength in metres.
In our case we are mainly con-

cerned with the 5 -metre waves
and therefore show in Fig. 5 a

me ma 000 Metres
60, ow, 000 Waves

Imillw111111111
5 Metres

111111111111111W
11111111111111111

P/G. S.

A pictorial representation of the connection between velocity, frequency
and wavelength in the case of 5 -metre waves.

travelled 300,000,000 metres
away. At this instant, another
" peak " would leave the aerial,
travelling 300,000,000 metres
behind the first one. The wave-
length, or distance between these
high spots as they travel away
from the aerial, would then he
300,000,000 metres.

Then let us assume that we
are able to increase the frequency
of our transmitter until we are
sending out 1,000,000 cycles, or
r,000 kilocycles in one second.
Fig. 4 shows a line which we
imagine to be 300,000,000 metres
long (distance covered by ether
waves in one second).

At this frequency, or any fre-
quency, each wave still travels
300,000,000 metres away from
the transmitter in one second.
During this one second r,o00,000

hypothetical curve of a current
oscillating at this frequency.

By referring to Fig. 5 you will

-4-Oscillator COd

FIG. 7.

short waves we must delve again
into the theory of oscillating
currents.

Parallel Wires
If a C.W. generator is connec-

ted across a pair of parallel wires,
carefully insulated, a wave will
travel down the wires, and when
it reaches the far end will be
reflected back again. The result
is shown in Fig. 6.

The zero point of each wave
going out will always meet the
same point of some other wave
coming back at the points
marked 0. If, as shown in Fig.
6, the reflected wave is r8o deg.
out of phase with the induced
wave, then all voltages along the
line are equal and opposite. If,
however, the two are in phase,
we shall get stationary waves of
potential one half wavelength
apart.

Condenser veil%
Coils mounted on

Terminois

FIG. 7A.
Diagrams showing the apparatus used in measuring short wave-

lengths, and its arrangement.

note that at every 2i metres the
voltage of the transmitted energy
drops to zero potential.

Induced Wave -Going out
Refiected Wove - tbmin? bock

I-%

1 - Wove /en9.1/5
---0113510

Fig. 6. --Showing the result of connecting a C.W. generator across
two parallel wires.

more waves have left the trans-
mitter, following the first wave.
The distance from wave to wave,
or the wavelength, then equals
300,000,000 metres divided b)
1,000,000 waves,- or- 300 metres.
By increasing the frequency of
the C.W. transmitter, the waves
leaving the aerial are crowded
closer together, and the wave-
length is shorter. Since 300
metres corresponds to r,000,000
cycles per second, we can write

Now, then, if these waves
could be made to stand still long
enough -for us to pick out the
spots where the voltage was zero
we could measure the distance
from one zero -point to another,
and get thie wavelength with the
famed yard -stick. Fortunately,
such a method has been dis-
covered, and takes its name from
its inventor, Lecher.

Before describing this very in-
teresting method of measuring

We are now ready to undertake
intelligently the measurement of
the waves generated by our
miniature transmitter.

Run two parallel wires, about
25 ft. long, where convenient,
6 in. apart, and stretch them as
tightly as possible. Attach good
insulators at the ends of the wires
and connect the two near ends to
the dual condenser on which two
single coils of wire 3 in. in dia-
meter are mounted. (Fig. 7.)

Obtain from a garage a spark
plug tester and remove the little
lamp from its casing, being care-
ful to break the wires nor to
injure the lamp.

Use of a small Neon Lamp
This lamp is filled with neon

gas and has the property of glow-
ing when a high -frequency oscil-
lation is applied to it. Place this
lamp across the two wires and get
the transmitter to oscillate.
When the milliammeter shows
maximum radiation, carefully
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adjust the condenser in series
with the long wires. When it
is in resonance, the neon lamp
will light up.

If you notice that the circuit is
in resonance by the deflection of
the milliammeter and the bulb
does not light up, move it forward
until it lights.
Method of Making theWavelength

Measurements.
Leave the bulb at the point on

the wire where it seems to light
up brightest. Now take two
pieces of wire and -shape them
-into a " bridge," as shown on
Fig. 7A. Place one of these
bridges on one side of the tamp

and move it backwards and for-
wards with a long insulated rod to
a point where the short-circuiting
of the two long wires will have
no effect on the lamp. Now place
the other U-shaped wire on the
other side of the bulb and move
it until the little lamp will merrily
light up.

By referring to Fig. 8 we will
see what is happening.

The lamp is at a point where
the voltage of the waves is at its
maximum, and the bulb glows
brightly. The little bridges are
at points where the voltage is
zero, and consequently there is no
tendency for current to flow
8r/o'9es

,

; Wove Length
Fig. 8. ---Illustrating the theory of the method of measuring short

wavelengths.

A Reader's Results
S1R,-it may interest you to

learn that I sucoeeded in almost
uninterrupted reception of WGY,
Schenectady, U.S.A., on the morn-
ings of December 27 and 29, 1924,
between 1.30 a.m. and 3 a.m. on a
one -valve reflex circuit similar to
Fig. 13 in Wireless Weekly dated
December 26, 1923, with the excep-
tion of a loose -coupled aerial coil,
also the !phones were placed be-
tween L.T.+ and H.T.-. The re-
ception on the 29th ult. was singu-

larly free from atmospherics, Morse
causing trouble by fading in three
instances. With this exception the
volume and clarity was equal to a
good crystal set on the local station.
A church service was 'being trans-
mitted, and at 1.30 the congrega-
tion were singing " Noel." This
was followed by a lesson from the
19th chapter (here Morse inter-
fered). The sermon lasted about
twenty minutes, each word being
clear and strong. Another hymn,
then the organ played the " Stars
and Stripes," after which WGY
announced that they were going
over to the Waldorf Astoria Hotel
for band selections, -Which came
through with no distortion what-
ever and faded only through Morse
on two occasions.

Coils used, No. 25 aerial
(parallel), .00t condenser, 35 grid,

.0005 condenser, 54 reaction, .0003
condenser, all home-made on a 2 -in.
former, duolateral type. A home-
made transformer with 5,000 turns
on the primary, is,000 on

Wireless Weekly
a -cross, and no energy is absorbed
by the bridges. The neon lamp
absorbs very little energy, and
does not affect the relation be-
tween the outgoing wave and the
reflected wave. If you now take
your yard -stick (ruled in metric
system ; I metre equals 39.37
in.) and measure the distance
between the two shoat -circuiting
wires, you will have exactly one-
half of the wavelength of the
oscillations in the wires. By
applying the formula given
before, you will be able to obtain
the frequency at which your
transmitter is operating.

It is very simple now to cali-
brate your transmitter condenser
by repeating the measurements
for as many settings of the con-
densers as you desire. The same
applies to the wavemeter or
resonator described in Vol. 5,
No. ii. This calibration is very
helpful if you wish to go on
experimenting with short waves,
especially when you will build a
receiver for them.

In a future article we will dis-
cuss the method of " Keying "
this transmitter.

secondary, 47 gauge, enamel
covered wire, was used.

Other results obtained cutting out
Birmingham, situated only three
miles distant. Le Petit Parisien,
Brussels, Posts and Telegraphs,
Madrid and most of the B.B.C.
stations all at good 'phone strength.
-Yours faithfully, T. G. BAGLEY.

Birmingham.

Our photograph shows Mr. T. A. Studley, of Harrow, who, using a
one -valve set, has received Chili 9TC (situated near Valparaiso), and

thirty-six American amateur stations.
481



Wireless Weekly
112111M111

Fig. 1. --The ft Super 5"

1111     MI IN II IN III  

receiver is

THE sets about to be de-
scribed have several inte-
resting features. They have

been on the market for some time
and have stood the test of con-
stant reproduction, there being,
as .a matter of fact, about a hun-
dred in use at the moment. The
complete set is no longer on the
market, and, as the author has
now the honour of being a mem-
ber of the Radio Press staff, the
results of research work on the

of very handsome

set are published in this paper, so
that they may be generally avail-
able.

appearance.

Separate Units
The portion known as the

" Super 5 " (Fig. r) is a
5 -valve receiver. The Super -
Heterodyne, containing an extra
four valves, can be plugged on
to the standard set. The change
over from the ordinary set to
super -heterodyne occupies only

Fig. 2 shows the well -arranged layout behind the panel of the " Super 5'
receiver. When this photograph was taken experiments were being
made with transformer coupling for the L.F. stages, and Western

Electric valves are shown.

By R. TINGEY, Member I.R.E.

January 14, 1925 January 14, 1925
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A "Super 5" and a Super=

1 Heterodyne Receiver
Mr. Tingey, whose name will be at once recognised in connec-
tion with the Radio Press Service Department, gives in the
following article a description of a nine -valve super -heterodyne
receiver. Full constructional details of how to build this

super -set will be given in our next issue.

five seconds. No extra H.T. or
L.T. is required.

We will consider first the
" Super 5 " receiver. When all
valves are in use, we have two
H.F., one rectifier, one trans-
former coupled L.F., one resist-
ance coupled L.F.

Using any Number of Valves
By means of two wander

plugs any number of valves, from
one to five, can be used, also any
combination of valves to suit any
district. For example, near a
local station the rectifier and one
or two stages of low -frequency
can be used. Further out one or
two H.F. can be added. This
switching method is efficient, as
it is free from most capacity
defects.

One Positive H.T. Tapping
Another feature is that the

H.T. is not tapped, 12oV being
used throughout on bath sets.
This reduLA.s the number of vari-
ables, but requires, of course,
that suitable valves be used. The
valves used are Cossor red top
for H.F., Marconi R4B for rec-
tifying, and Marconi LS5 for the
L.F. valves. Actually in the
photographs Western Electric,
valves are shown, these being
used at the time the photographs
were taken. So far as the H.F.:
valves are concerned, many:.
makes serve equally well, but the
use of the R4B for the rectifier
is in itself a feature of the set.
A large number of ,valves has
been tried, but none comes near
the R4B on this set for the pur-
pose; 9 volts negative grid bias
are used.

1

^-8, 4. -S. 4.-4,4A4,D

The H.F. Transformers
It will be seen the H.F. trans-

formers are of special design, the
directions of windings, angles
and distances being of the utmost
importance. They are plugged
into sockets, and are interchange-
able for different wavelength
ranges. Oscillation and reaction
are controllable in two ways :-

I. The potentiometer controls
the 2 H.F. valves, and, owing to
the arrangement of coils, the
control always comes at about
1600--170 out of 180° of the
potentiometer, oscillation of the
first two valves being produced
near 180°.

2. The tuned circuit in the
plate of the rectifier valve
(" reaction "), when brought into
tune with the wavelength being
received, produces oscillation, so
that by this means all valves may
be adjusted to their best operat-
ing point.

H F. transformer coupling' is
used throughout.

Use of Frame Aerial
op If it is required to use a frame

aerial the frame is plugged -in in
place of the first " aerial trans-
former."

The theoretical circuit shown
in Fig. 5 is " straight," the
author being very keen on simple
straight circuits, making each
valve perform its one function,
and that to its best advantage. In
this way operation and control of
many valves are simplified.

Signals come in with good
L.S. strength using only three
valves on an indoor aerial within
six to eight miles of a main sta-
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Fig. 3. The " Super 5," together with the
a very interesting and efficient installation.

tion. On a frame aerial the re-
sults come in equally well. On
an outdoor aerial the following
results have been obtained by
users of this set who are not
wireless experts.

Results Obtained
Using all 5 valves on an in-

door aerial in the Earl's Court,
London, district, all B.B.C. sta-
tions have been heard on the L.S.

super -heterodyne, makes
Note the frame aerial.

In Jersey, on an outdoor aerial,
all B.B.C. stations were received
easily, Bournemouth being best.
Another Jersey man got WGZ
and WHAZ on the L.S. At
Newlands Cairns, Guildford, on
20 -ft. wires thrown over bushes,
using the car frame as earth,
London (3o miles) was so loud it
could be heard 200 yards from
the L.S. in the open.

One of the chief charac-

Fig. 4.-The back of panel arrangement of the super -heterodyne unit.
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that by this means all valves may
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used throughout.
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Fig. 5. - The theoretical circuit diagram of the five -valve receiver.

teristics is absence from noise,
and there is a dead quiet back-
ground.

The Super -Heterodyne
Now we will consider the

Super -Heterodyne.
There are five leads which are

plugged into this set from the
five -valve receiver-I, H. T. + ; 2,
L.T. - and H.T. - (common); 3

; 4, a lead from the grid
socket of the rectifying valve; 5,
a lead from the plate socket of
the rectifying valve.

There are 5 valves on the
Super -Heterodyne. Firstly, the
short-wave oscillator. Secondly,
the short-wave rectifying valve
which has been taken out of the
receiver (the plugs with leads 4
and 5, as above, being plugged -
in in its place and put into the

Super - Heterodyne). Thirdly,
the long -wave high -frequency
valves (two), and finally the
L.W. rectifier, making a total of
9 valves in all.

Results
Constant results obtained on

this combination on a frame
aerial are all B.B.C. stations
within 5 miles of the local sta-
tion while the local station is
working, all the usual Con-
tinental stations, and 3 Ameri-
can stations. It is well to men-
tion that all these results are
good loud -speaker results, no
phones being used at all even for
tuning in.

Valves
The order of valves is as

follows, the receiver being on the

January 14, 1925

oc
L.T.6v
04y

left, the super on the right : First
on left, S.W. H.F. ; second from
left, second S.W. H.F. ; second
from right in Heterodyne, S.W.
rectifier; first on right, oscillator;
third from right, first L.W.
H.F. ; fourth from right, second
L.W. H.F. ; fifth from right,
L.W. rectifier; third from left,
plug; fourth fro,m left, first note
mag. ; fifth from left, second note
mag. You will notice that the
S.W. H.F. and the S.W. oscilla-
tor are at extreme ends and so
cause no interference with each
other. In fact, a receiver work-
ing in the next room cannot hear
the oscillation, even when an
aerial is used-a great advan-
tage. The signals in the first
set thus work from left to right,
and those in the S.H. from right
to left. When using this

Fig. 6.-Theoretical circuit arrangement of the super -heterodyne unit.
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method no elaborate shielding is
necessary. The working of the
Super -Heterodyne is as follows.
The extreme right-hand valve is
connected from both plate and
grid to a plug-in transformer, the
grid circuit being tuned. This
oscillates, and around this trans-
former is placed a cylinder with
about 9 turns of wire. The
details of this were described in
Wireless Weekly of Novem-
ber 26, 1924, page 201. A wire
from the grid socket of the rec-
tifier in the first set goes to
these 9 turns, and so to the grid
of the rectifying valve, which is
now the second valve from the
right in the Super -Heterodyne
set. The next 3 valves are
L.W., using M.H. transformers
2,500-7,000 A tuned on their
secondaries with .0005 /AF con-
densers.

The plate of the L.W. recti-

fier goes back to the plate socket
of the S.W. rectifying socket on
the " Super 5 " set and so the
currents are amplified at low fre-
quency after passing through the
closed reaction circuit, which, of
course, now has to be L.W.

It is not necessary to have
variable condensers on the L.W.,
but it makes it more flexible and
enables L.W. to be received on it
direct, and also allows one to
counteract any variation there
may be on the transformers.

The same plugging system is
used on the Super -Heterodyne,
enabling one, two, or three L.W.
valves to be used as required.

The valve or valves not in use
are turned out in addition to
changing the position of the
wander plug.

EDITOR'S NOTE. - CODStrUC-
tional details of this set will be
published in a subsequent issue.

International Agreement on the
Use of Call -Signs by European

Broadcasting Stations
By Captain L. F. PLUGGE, B.Sc., F.R.A.S., F.R.Mct.S.

The following are the salient points of a talk broadcast from
2L0 on Jan. 8th.

AT present we count in.

Europe some so stations
which I might term " regu-

lar broadcasting stations," inas-
much as they give a programme
every day. Out of this number
England stands first, both in the
number of stations, in the con-
tinuous hours of transmission of
each of these stations, and, I
might also add, thanks to the
efforts and enterprise put for-
ward by the B.B.C., our broad-
casting service stands very high
for the quality and variety of
programmes, and the importance
of topical events transmitted.

The Programme Difficulty
However, as has often been

said, it is difficult to provide a
programme which will at the
same time content a million
people, and this difficulty is to
be overcome in radio telephony
by providing a choice of pro-
grammes from various stations.
With the great number of sta-

tions at present working
Europe this condition is now
satisfied, and, apart from inter-
ference which, with the education
of the listener and the improve-
ments made to transmitting and
receiving apparatus, is getting
less and less, it is possible for
the listener with an efficient set
to choose his own programmes.

Recognising a Station
There is one difficulty for the

listener, however, and that is the
difficulty of recognising the sta-
tion to which he is listening.
Some of the stations do not
announce their identity more
often than twice, once at the
beginning and once at the end of
a transmission. As in. some
cases these transmissions last up
to three hours, it is often very
difficult, apart from a special
study, to recognise which station
has been tuned in. I was
recently visiting some of the
Continental broadcasting sta-

Wireless Weekly
tions, and I brought up the sub-
ject with one or two, and found
that these stations were what I
might call shy of giving out
their names too often. They
regarded it as a kind of advertis-
ing, and considered that it could
be overdone. I think this was
misplaced modesty.

Call Signs
Many stations have appar-

ently no call sign allotted to
them, but, on the other hand,
some do announce their name
more often than others. But,
again, this name appears to be
inconsistently allotted, as some
stations use the name of a town,
others the name of the cOmpany,
owning the station, and some a
coined word derived from the
company's initials.

Repetition
It ought to be possible for any

listener to tune in any station
and to know with certainty that
after waiting a specified number
of minutes he is going to know
without doubt to which station
he is listening. On the other
hand, I am fully aware that the
repetition of call -sign may
become wearying to nearby lis-
teners, but these will realise that
the giving out of the call -sign is
a necessity and that, if it were
not given out, it would merely be
replaced by a moment of silence ;
thus they are not losing any of
the transmission because of the
repetition.

Agreement Necessary
In America this repetition of

call -signs is to -day a standard
feature, and it is imperative that
some such agreement should be
reached in Europe. The use of
call -signs is not the only method
of identification. There are
many ways by which this might
be assured, but to me one thing
appears definite, namely, that a
standard method should be
adopted.

With the increasing power
used by Continental stations, the
number of listeners tuning in
these stations in England is
great; yet I receive scores of
letters from listeners who give
me examples of programmes
they have heard at definite times
and dates, and ask me if I can
identify the transmitting station.
There is no doubt that this state
of affairs must cease.
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A Coil Testing Stand

THOSE who wind their
own coils, as so many
people do nowadays, must

often feel the need of some
means which will enable them to
test the coils before they are
mounted and finished off. Here
is a simple little appliance which
forms a most useful addition to
the " gadgets " used in connec-
tion with the layout board de-
scribed recently by the present
writer in Wireless Weekly.

Constructional Details
Cut out apiece of any kind of

wood .4, in. or i in. thick, making
HEADLESS SCREW.

Fig. 1.-Shows the main dimensions
of the wooden frame.

it to in. long by 4 in. wide. At
the lower side fix two small bat-
tens so as to raise it about in.
from the surface of the table. At
either end fix an upright made of
similar wood 4 in. in height by

0
AVALVE holder may be

usefully employed to link
up both H.T. and L.T.

batteries instantaneously to a
receiver, as described in this
article. Instead of the usual four
terminals with which the set is

N. T, P/NS
SNORZENE17.

(F)
H.T.

L.T.0
(P)

I in. in width. Turn a screw into
the top of each upright leaving
about / in. projecting, and cut off
its head with a hacksaw. Next
cut out a strip of lin. ebonite 7 in.

7.
T

H)(1) t t
Fig. 2.-Details of the ebonite ter-

minal strip.

long by i in. wide. Mark out and
drill this, as shown in Fig. 2. The
holes seen in the diagram are all
4B.A. clearance. Other holes of
suitable size should also be made
at the corners for the screws to
fix the strip to the base of the coil
stand. Fix the strip in position
on the base making its front edge
lie about 4 in. from the edge of
the base. Through each of the
4Bi.A. clearance holes pass the
point of a scriber so as to make
a prick in the wood. Remove the
strip and drill a 1s -in. hole right
through the base at each point
where a prick was made with the
scriber. Now mount six ter-
minals on the ebonite strip and fix
it in position. The holes will
allow the nuts and shanks of the

0

Valve Holders for
Battery Plugs.

socket. The H.T. + is taken to
one of the filament sockets and

/NSUL4TED FLEX.

4780/Y/TE

"C. ( F)

This pictorial diagram illustrates

equipped, mount a valve holder,
as shown in the diagram. Take
the L.T.+ lead to the grid socket
and the L.T.- to the plate

how the scheme is carried out.

the H.T.- to the other. Next
make a plug from a piece of
ebonite, if in. in diameter by

in. thick and mount the four
486

terminals ample clearance. Cut
out a hard wood strip to in. long
by I in. wide and I in. in thick-
ness. Round off the edges care-
fully and drill in each end a hole
through which the headless screw
will just pass comfortably. The
stand is now finished.

Method of Use
Fig. 3 shows the stand in use

for testing a trio of newly -wound
coils. They are simply threaded
on to the horizontal strip which
is easily removable from the up-
rights, leads being taken to each
of the pairs of terminals. In this
way a sot of coils can be tested

'out on the' ivaVelengths for which
it is designed, so that any errors
that may have been made will be
discovered and rectified before

Fig. 3.-The complete stand.
finishing off and mounting are
undertaken. The stand is also
very handy for testing out the tri-
coil circuits which have been de-
scribed recently in Wireless
Weekly and Modern Wireless.

R. W. H.

valve pins, as shown, to suit the
valve holder. Take the leads
from the batteries to the pins
corresponding in position to the
sockets of the valve holder. To
prevent accidents when inserting
the plug into the socket, shorten
the two filament pins, as shown.

H. B.

OUT TO -MORROW !

The February iss ue of
" The Wireless Con-
structor" will be on sale
to -morrow. Do not fail
to obtain your copy early.
Your bookseller may be

SOLD OUT LATER!
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Valve Mounting for Experimental
Work

THOSE amateurs who do a
considerable amount of ex-
perimenting with various

circuits, etc., will appreciate a
form of baseboard mounting for

meter of the hole through the
bungs should be about 2B.A.
clearance, so that when they are
fitted into the holes in the base-
board the 2B.A. screwed rod is

Fig. 1.-Constructional details of the valve mounting.

valves which will enable them to
connect- up rapidly one or more
valves to various picces of appar-
atus, and which xv:11 also help to
lessen the shocks to which valves
are often subjected in such cases,
due to work being done on the
same bench, or even to acci-
dental knocking of the valves.

Mounting

The form of mounting to be
described has also been found
successful in reducing the un-
pleasant microphonic noises
heard :n the telephones when
same types of dull emitter valves
are used. As will be seen from
Figs. t and 2, it consists essen-
tially of a strip of ebonite upon
which may be, mounted valve -
holders, or simply valve sockets,
this strip being supported by two
lengths of 2B.A. screwed brass
rods passing through two rubber
bungs inserted into holes in the
baseboard. The rubber bungs
are of the type used in chemical
laboratories, and should be fairly
soft and flexible. They maybe pur-
chased already bored from most
laboratory outfitters, and a No. 5
size (about in. diameter at the
wider end) will be found suitable
if in. holes are drilled in the
wooden baseboard. The dia-

gripped firmly. No additional
method of securing the rod to the
rubber bungs is then necessary.

For supporting two valves the
ebonite strip may he 5 in. by

in. by 1 in. Holes are drilled

symmetrically near each end to
take the valve sockets, and two
holes ti in. apart to take the
2B.A. rod.

Connections
Two of the shanks of the

filament sockets, one from each
valve, are connected by solder-
ing to a piece of square section
tinned copper wire. One end of
a rubber -covered flex lead is then
soldered to the centre, as shown
in Fig. 2. (This lead will usually
go to L. T. +.) To the shanks of
all the other valve sockets flex
leads about 4 in. to 6 in. long
are soldered. These will usually
be found of sufficient length in
most cases. The reason for
using flexible leads is obvious,
since if more rigid wire were
employed the advantages of the
shock -absorbing mounting would
be lost.

Any Number of Valves
The same method of mounting

may be applied to a single valve
or more than two valves quite
easily; if, for instance, it is
desired to mount four valves, the
ebonite strip may be to in. or
t2 in. long, the two supports
being arranged between the first
and second and the third and
fourth valves.

D. J. S. H.

Fig. 2.-The ebonite strip showing how the flexible connections are made.

Drilling Templates

SIR,-Many firms now issue with
their components a drilling tem-
plate made of paper with full-sized
holes punched in it. To find the
exact centre of these holes so that
one can mark the panel with a
centre punch is something of a work
of art. Would it not be of much
greater value to their customers if
these firms were to issue their tem-
plates with very small holes instead
of full-sized ones, so small that

the point of a centre punch would
just go through? The template
could then be placed on the panel
and the centres of the desired holes
marked with the punch in a few
seconds. If the templates were
made of thin transtarent material
(celluloid), the template could be
easily adjusted to existing marks on
the panel.-Yours faithfully,

M. D.
Stafford.
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Some Further Results Obtained
with a "Two -Valve Receiver of

Novel Design"
By JOHN W. BARBER.

Constructional details of this receiver, together with a short
account of the capabilities of the set, were given in our

last issue.

IN accordance with a practice
frequently adopted by writers
in Radio Press journals, the

receiver, as described in our last
issue, was tested by another
member of the Editorial Staff, on
a single -wire aerial, 6o ft. long,
of average height 38 ft., in south-
west London, about nine miles
from that station. The first
station to be received was un-
doubtedly German, operating on
a wavelength slightly above that
of the Brussels station, about 28o
metres. Signals were received at
very good 'phone strength, the
music and speech being quite
clear and free from distortion.

Breslau

Newcastle was the next station
to be received, at moderate
strength in the telephones. Inter-
ference and mush, however,
spoiled reception, and so an
attempt was made to receive some
other station. This resulted in
the reception, at good strength,
of Breslau, and later, of Madrid,
both with no interference from
stations of the British Broadcast-
ing Company.

Glasgow was the next station
to be received, signals being
fairly strong in the telephones.
On this wavelength, interference
from ship and shore spark
stations is usually troublesome,
but on this occasion seemed less
intense, thereby enabling the
programme to be comfortably
heard.

Loud Speaking

In most of the above cases,
with the exception of Newcastle,
the addition of the two -valve
amplifier, referred to in last
week's article, would have pro-
duced good loud -speaker resultA.

A further period of searching

*
on my own aerial, which, by the
way, is not of a highly -efficient
type, resulted in the reception of
comfortable signals from the
Glasgow station, and upon addi-
tion of the amplifier, the strength
was all that could be desired.
After the London station had
closed down, a Spanish talk from
Manchester was received, signals
being perfectly clear.

5XX
Some tests were next conducted

upon the experimental high -power
station at Chelmsford, upon an
evening when all the shorter wave
stations were conducting a simul-
taneous programme, 5XX giving
dance music from the Savoy
Hotel.. With the switch on the
left-hand (long -wave) stud, this
station tuned in at about 70 deg.
on a .0005 /IF square -law con-
denser, -using a No. Iso coil in
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the aerial socket, with a Gambrell
G in the reaction socket. A
No. 25o coil may replace the G
coil.

Some interference tests were
then conducted, in the following
manner :-The long -wave aerial
and reaction coils were left in
position, the switch being placed
on the short-wave side. The
anode circuit was tuned to reson-
ance with the signals from 2LO,
which were of good strength,
when the aerial circuit was tuned
to 5XX. In this position no
interference from 5XX was
noticed during transmission, but
when music ceased at London for
a minute, Chelmsford's pro-
gramme could be heard faintly.

Selectivity
The switch was then put on the

long -wave stud, and 5XX then
came in at excellent strength,
there being no trace of 2L0
during the playing of an item,
the anode oscillatory circuit being
left tuned to 2L0. When an item
from 5XX ceased, 2L0 could be
heard clearly, but not loudly. On
detuning the anode circuit,
signals from London were almost
eliminated, and caused no inter-
ference during a quiet passage
from Chelmsford.

It is thus clear that reception
of Chelmsford or London may be
effected without trouble, while for
distant signals, good results may
be obtained under quite average
conditions.

Our photograph shows the aerial system at the lead-in
of the Nauen Station.
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A SINGLE VALVE AT SEA.
SIR,-Being a regular reader of

Wireless Weekly, I am wondering if
the following would interest your
numerous readers. From time to
time I have noticed that not a few
of my comradios in England get
quite sarcastic about " test
reports " and doubtless say to
themselves : " If the guy who
tested that set would come down
and connect up to my aerial, he
wouldn't get those results from
2L0, etc.," and what makes me
smile is that these critics are, or
rather should be, proud owners of
two, three and in some cases four
valve sets. Atmospherics seem to
be a temper -damaging element in
England; to quote one Cornish
reader, " fearfully deafening
noises." Well, to the few listeners -
in out here they are constant corn-

panions day and night, all the year
round. When I can't hear them I
start looking around for faulty
connections, so after all atmo-
spherics have their uses. I have
had 5XX at good 'phone strength
in Karachi and 2L0 at 1,280 miles.
I have been travelling around now
on this East of Suez run for quite a
while, and have managed to have
the B.B.C. broadcast every evening
in comfort, my eastern limit being
Karachi. My set comprises just a
single valve, straight circuit, with
reaction on to the aerial. One and
all are, I think, familiar with this
circuit, so I will not waste time
describing it. Here are extracts
from my " log " for a recent night's
transoceanic experiment, which was
clearly received from 5XX.

10.45 p.m.-Captain Eckersley
announces, " That's a very slow
waltz " (heard quite plainly here). 

10.49 p.m.-Capt. E. announces,
" That's some atmospheric."

ro.58 p.m.-Pittsburgh announces,
" Switching over to Phili."

10.59 p.m.-Capt. E., " You will
notice now they are switching over,
to Philadelphia."

II p.m.-Philadelphia starts.
11.2 p.m.-C. E., " Someone

oscillating badly." Capt. E. says
he (the oscillator) is stupid ; quite
agree. Can hear him here.

11.3 p.m.-Dance music coming
through well.

11.7 p.m.-Can hear oscillator
howling plainly here.

II.II p.m.-Philadelphia playing
fox-trot. Capt. E. says, Don't
know about you, but I could dance
to that quite easily."

11.18 p.m.-Capt. E. says,
" Can't get a word in edgeways '
here; they will go on." Phila-
delphia playing fox-trot.

I ATLAS;
FILvicril

tw) val

''' ogle k4eyeer

fillaraera

It depends largely upon yourself. One very
simple rule will make all the difference between
radio success and possible failure.
Don't expect to build an AI set from C3 com-
ponents ; Say " ATLAS " and be safe. There
isn't an " ordinary " component in the whole ofthe range. Many of the devices are patented,
and in more than one instance the components are
complimented by" the sincerest form of flattery."

Even if you don't as a rule believe in New Year resolutions, you willbe glad you made this one always ask for

CLARKE'S "ATLAS" SPECIALITIES.
For American Short -Wave Reception use Clarke's

ATLAS" Short -Wave Coils (Set of 4) boon...U.3
the latest " Low -Loss " principles.

Solo Manufacturers;

H. CLARKE & CO. (Manchester) LTD.
Radio Engineers,

"ATLAS" WORKS,
OLD TRAFFORD,

MANCHESTER.
'Phone, 683 & 793

Trafford Park.
'Gums : m." Pirehto.44,1d,
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11.23 p.m.-The oscillator at it

again.
11.25 p.m.-Philadelphia now

playing " The Miserie " from " Il
Trovatore " to fox-trot time
(sounds excellent here). Capt. E.
says, " It will go bad shortly."

11.29 p.m.-Capt. E. says, " It's
gone bad-oh, very bad. Stand by
a moment and hear what they've
got to say ; think they are switching
to Pittsburg. There's the oscilla-
tor again."

11.31 p.m.-Capt. E. says,
" There he is again," and gives a
little homely advice about oscil-
lators.

11.33 p.m.-Capt. E. says, " He
hopes no one has been bored."

11.34 p.m.-Capt. E. says,
" Good -night."

This is no freak reception ; fading
did not take place, although atmo-
spherics to some would be "logged"
as fierce. In time one becomes
accustomed to such atmospherics
and can sit and enjoy the broadcast
through them. I sincerely think
from the workings of this single
valve set a little lesson could be
taught, " that one valve properly
handled is a match for a five -valve
set haphazardly handled."

Wishing your valuable paper
every success.-Yours faithfully,

" Ex. W. 74."
6o0 miles S.E. of Suez.

VALVE LEGS
SIR,-I was interested in reading

Mr. Hood's method of mounting
valve legs in order to reduce as far,
as possible their inter -capacity, in
your issue of August 20, because
some time ago I went very carefully
into this question in connection with

10

*"
WASHER .01rmicA--

f7
8.A LOC/f NUT.

1-4" 05INICK TAPPED58.A.
-

SOLDERED BEFORE AND BENT AFTER
LEO HAS BEEN FIXED IN PANEL.
LEADS ARE SOLDERED TO THIS WIRE.

The arrangement suggested by
Col. Dennis.

the use of four -pin valves in the
original Transatlantic receiver.

Putting aside for the moment any
reduction of capacity which can be
effected by modification of the size
and shape of that portion of the legs
above the top of the panel-and a
good deal can be done in this direc-
tion-it is clear that the best possible
arrangement is to screw the legs
into tapped holes in the panel. But
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'if this method is adopted there is
serious risk of loosening the legs
when the leads are subsequently sol-
dered to them unless the precaution
is adopted of soldering a short
length of wire into a hole drilled
in the stem of the leg, the solder-
ing being done before the leg is
screwed into the panel. The short
length of wire should be bent, after
screwing in the leg, in a direction
away from the other legs, and the
leads soldered to it.

The sole objection to this method
is that, if lacquered legs are used,
there is the difficulty of screwing
them firmly home in the panel with--
otit scratching them or at least de-
stroying the lacquer.

If the legs are to be inserted into
a clearance hole and secured by nuts
underneath the panel, I think that
Mr. Hood will find that the mini-
mum inter -capacity, consistent with
reasonable strength, is obtained by
the use of thin, small brass nuts
and washers-lock nuts-made from
Jock -nuts and washers for a B.A.
thread two sizes smaller than the
standard nuts for the valve stem,
tapped out..

Ebonite ,or fibre nuts, if used, would
have to be very much larger in both
diameter and length than the brass
nuts referred to, and in using them
the inter -capacity of the legs is in-
creased in two ways which are apt

Statement and
Proof

Q.E.D.

SELECTIVITY
The immediate result

of

LOW SELF -CAPACITY

Note the extraordinary
LOW SELF -CAPACITY of

"Tangent"
Tuning Coils

(The Unshrouded Coil)
and you will realise their extreme

SELECTIVITY and EFFICIENCY

NATIONAL PHYSICAL LABORATORY

SIGNED REPORT

Self Capacity
in Micro-Microfarads

Coil
No. Price.

8 25 413
9 35 4;3
25 50 4/3
31 75 4!8
22 100 5/-
16 150 6/-
22 200 7/.
22 250 716

Complete Sets :-
4 Concert Coils (W/L 250-1070) 16/. the set.
11 Concert Coils (W/L 250-8750) 67/. the set.

Ask your dealer for Tangent" Coils and add 30% volume
to your present reception and also cut out your local station.

GENT & Co., Ltd., Faraday Works, LEICESTER. Est. 1872.
Manufacturing Electrical Engineers,

Loudon 25, Victoria St., S.W.1 Newcastle -on -Tyne "Tangent House," Blackett St.

Unshrouded
Efficiency.
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to be overlooked, viz.:-(1) By the
necessity of having a much greater
length of the screwed part of the leg
projecting below the under side of
the panel ; and (2), by introducing
between the under part of the legs
a mixed dielectric having a much
higher mean dielectric constant than
air alone.

I attach a rough sketch of the
method of attachment of the legs
which I adopted after careful trial.
The flange on the valve leg might
be considered superfluous at first
sight, but it was found necessary
in order to prevent the leg from bed-
ding into the ebonite when screwed
hard up; and as it is only of the
same diameter as a standard valve
leg, and very thin, the added capa-
city is inappreciable. The nuts and
washers are also as thin as possible.

The chief object of this letter is,
however, to point out the fallacy of
the ebonite nut.-Yours faithfully,

MEADE J. C. DENNIS, C01.
Co. Wicklow.

INTERESTING EXPERIENCES
SIR,-The folloWing experiences

with a home-made five -valve set
should be of interest to your
readers. The circuit used is quite
straightforward-aerial circuit is
variometer tuned, two H.F. valves
are employed with tuned anode
coupling. Two P.A.2 power valves

with 200 volts H.T. follow the
detector.

Some time ago I remember read-
ing in Wireless Weekly an account
of some experiments with shrouded
transformers showing that the
alleged screening effect was not all
that was to be expected.

Here is an interesting effect that
was observed the other day which
reminded me of the article I had
previously read.
- The writer was giving a -demon-
stration at a club. Not satisfied
with the volurne- obtained and with
the hope of making .a big noise; a
commercial four -valve set- was
rigged. up and a two -valve power
amplifier added, followed by a
Magnavox Junior. An Amplion
lOud-speaker was connected to the
" phone " terminals of the set so
that -by -meang of a switch it was
possible to change over to the
MagnaVox with its power amplifier.
In addition to this, there .was a
switch for connecting the output
terminals either after the detector,
first L.F. valve or second L.F.
valve: -

When ,a station was tuned -in on
the Amplion the change -over switch
put the Magnavox and amplifier in
operation, with the result that, a
colossal L.F. howl commenced.
Cutting out a valve made little
difference, and the howl only

stopped when the power amplifier
followed the detector.

The remarkable thing is this.
The Amplion was switched on again
following the four -valve set. It
happened that the power amplifier
was left with the valves alight.
Imagine my surprise when listening
near the Magnavox to find that it
was also reproducing music, the
volume being nearly as great as that
of the Amplion! This meant that
the magnetic coupling between the
four -valve set and power amplifier
must have been strong, in spite of
the fact that the transformers of
the amplifier were over a foot away
from those of the set, and in addi-
tion, were enclosed in steel cases
which were " earthed." (In fair-
ness to the transformers, it should
be mentioned that the wiring from
the set to the amplifier was not
carefully carried out.)

Although the transformers in one
set are not shrouded and the cores
are not " earthed," one would not
have thought that' two shrouded
and " earthed " transformers of
excellent manufacture following
even one of these and placed over a
foot away from it would have
picked up sufficient energy to work
a loud -speaker at moderate volume!

Trusting that some of these ex-
periences may benefit others. I
think that by comparing each

FINSTON FIXED CONDENSERS
are symbolic of Stonehenge because of the everlasting qualities
which serve to make them immune from trouble in the most
exacting and protracted use. They stand the test of time.
Guaranteed within 5% of stated capacity. This accuracy
has never before been obtainable by the public.
Buy one. Test one. It will prove our statements

and thoroughly satisfy you.

FEATURES:
Reliability of Capacity. Finest
grade Mica Di electric. Highest
possible quality Copper Foil.
Adapted for Terminal or soldered

connections.

CAPACITIES:
.001 to .0005,

price 1/3 each.
.002 to .006,

price 2/- each.

If your dealer cannot supply Fission Components, send
your order to us together with his name and address, please!

LIGHTING SUPPLIES CO.
2, FINSBURY AVENUE, LONDON, E.C.2

11111111111

HAWK
MAXIMUM

Efficiencg

Strength

Trices below

rrov. Pat.
40489

WATERPROOF

COILS
MINIMUM

Capacity

Damping Effects

Resistance

Coil
Wave Length using '001 Variable Con -

denser in Parallel
MAXIMUM MINIMUM

PRICE.

13 - - 2/-
25 395 100 2/4
30 435 240 2/4
35 515 360 2/6
40 680 370 2/8
60 835 485 3/-
75 1250 600 3/4

100 1820 815 3/10
150 2300 960 4/8
200 3100 1870 5/4
250 3750 2200 5/8
300 4500 2300 6/-
400 4950 2500 6/8

Sold by all Wireless Dealers

Sole Manufacturers :

The Hawk Coil Go., 11194 sPtoEnN-RonY-11 hRaDm"es

49'



Wireless Weekly
other's observations we can best
progress.-Yours faithfully,

A. D. TROUNSON.
Redruth, Cornwall.

BROADCASTING AND
ADVERTISING

SIR,-I am afraid that I cannot
agree with many points in your
editorial in the December 31 issue
of Wireless Weekly.

With regard to the fact that a
newspaper or a large stores may
offer to provide a complete evening
programme, such offer cannot pos-
sibly be classed as advertising by the
B.B.C., provided that the names
of the firms concerned are not men-
tioned in front of the microphone.

Personally, I consider this to be
one of the finest, ways of raising
the standard of the B.B.C. pro-
grammes in general, which is no
doubt what every listener desires.

Let the people providing the pro-
gramme advertise it to their hearts'
content, and then I cannot see any
reason for accusing the B.B.C. of
breaking its rules -and conditions.-
Yours faithfully,

EDGAR M. DENT, F.R.C.O.
London.
[Other readers' views are invited.

-ED.]

A SINGLE - VALVE RECEIVER
FOR BRIGHT OR DULL

EMITTER VALVES
SIR,-I am writing to congratu-

late you on the excellent single
yWYe set which was described by
Mr. Stanley G. Rattee in Wireless
Weekly, Vol. 4, No. 24.

We are situated thirteen miles
north of Manchester, and this
station is really too loud for the
'phones. Liverpool, Leeds, Brad-
ford, London. Glasgow and Cardiff
are the only B:B.C. stations I have
vet picked up. I have only had the
set one week. Radio -Paris, Brus-
sels, Hamburg and another German
station not known have been heard.

I think it is an excellent one -
valve receiver, and I strongly
recommend it to readers who wish
to have a simple valve set.-Yours
faithfully,

Rochdale.
G. M. WILD.

NEUTRALISING ACID
SIR,-Your contributor in the

December 31 issue gives one the
impression that French chalk will
effectively neutralise weak sulphuriC
acid, which is hardly the case.

This substance usually consists of
a magnesium silicate, J and is . no:
where nearly so effective as chalk
(carbonate of lime).
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After many years' experience of
manufacturing sulphuric and other
acids on a commercial scale I
should for preference use weak
ammonia (i part household am-
monia and 3 to 5 parts water) for
all such purposes, especially on
clothing and carpets.

In case 'one's hands become
covered with sulphuric acid, it is
usually best to wash them at once
in a copious supply of cold running
water and then to wash in weak
ammonia or weak :washing soda
(carbonate of soda) solution. If
burns have been received, carefully
dry and then put on carron oil or
some such remedy.

This applies mostly to fairly con-
centrated acid:, the Usual battery
acid is easily got rid of by washing
the hands in running water and
then well lathering with soap;
which usually contains sufficient
alkali to effectively neutralise the
acid.-Yours faithfully,

CHEMRADIO.
Timperley.

We are advised that the
Dubilier Condenser Co.,
Ltd., have now moved to
Victoria Road, North

Acton, London, W.3.

MICROHM
II

VARIABLE CONDENSERS
Obviate the disadvantages of
complicated capacity variation.

The Microhm Variable Condenser-a precision instrument of great
efficiency-has been scientifically designed to overcome the dis-
advantages of the open -vane type. The question of the moving
vanes varying in their distance from other parts of the set and thus
setting up a complicated form of capacity variation is rendered
negligible in our model by the fixed electrodes which entirely
enclose the vanes. Other advantages include :-No interaction,
No Hand -capacity effects, Extremely low minimum capacity
Ratio 500-I, Single hole f' fixing, compact and dustproof.

PRICES:-" C " Type. To give straight capacity carve.
.0001-7/6. .0002 5-7 /6 . .0005-7/6.

.00075-8/6. .001-8/6.
"W" Type-Square Law Principle-

1;- extra on above prices.

Fit a Microhm ;Variable
Condenser to your set.
You will speedily appre-
ciate the difference.
04tqinAle at most dealers

or direct from the

itiorohin Engineering Co.
Varsity Works;

COLLEGE ST., LONDON, E.9.

Phone: aissold

604.

Creating a Market
The " WIRELESS CONSTRUCTOR "has amply fulfilled its mission inWireless. A new demand has beencreated from a large section of thepublic not previously catered for. Thisis amply proved by the fact that the" Wireless Constructor" has a circulation

greater than that of all non -Radio Press
wireless publications added together.It is, therefore, only pointing out theobvious to claim that your advertisement

should also be included in its columns.
Write for rates to the Advertisement
Managers

Barclays Advertising, Ltd.,
Advertising Consultants & Contractors,Beth House, Strand, London, W.C.2

Telephone: City 9911 (Extn. 9).
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Apparatus
we have tested

Conducted by A. D. COWPER, M.Sc.; Staff Editor.

"Klutch " Terminal
Messrs. Henry Joseph & Co.,

Ltd., have sent for our inspection a
sample of an easy -release terminal,
the Klutch." This is a small de-
vice of brass that, we understand,
can also be obtained with a nickel
finish, which holds a telephone
tag or connecting wire in a light
(but electrically effective) grasp be-
tween the cheeks of a spring clip.
A slight tug on the wire, such as
that made by an absent-minded lis-
tener who has forgotten the head-
phones and their attachments, will
release it instantly from the ter-
minal and obviate a disaster. For
rapid changes of wiring in experi-
mental work there are also obvious
applications.

The device was found to operate
as indicated, and gave good, firm
connections that could be immedi-
ately released, with 'phone -tags of
different sizes, spade -terminals, and
ordinary connecting wires of fair
gauge. The terminal would accom-
modate more than one 'phone -tag
at a time. It can be held by the
ordinary type of screw terminal, or
secured directly on the panel by a
No. 4 B.A. screw.

Edison Swan Headphones
Messrs. the Edison Swan Elec-

tric Co., Ltd.. have sent for test
a pair of their No. WL. 535 type
headphones. These are of 4,000
ohms resistance, have double head-
bands and aluminium -cased re-
ceivers and are of light weight.

The usual type of swivel -adjustment
fitting is provided. A cord of
generous length is supplied with the
'phones. On trial, these were found
to be far more free from discomfort
after lengthy use than is usual with
this type of head -band fitting, and
the 'phones were of most commend-
able sensitiveness, a marked im-
provement in signal strength being
noticed in changing over to these
from other types repeatedly and
alternately when receiving distant
stations. The general finish and
workmanship were of the highest
class.
Combined Valve -Holder and Rheo-

stat for Vertical Panel -Mounting
Home -constructors who favour

the compact American type of re -

111 'Imesram,m,
mm'
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CLIX PROVIDES AN IDEAL POINT FOR SOLDERING

Perfect contact - instantane-
ously-everywhere.
The tapered design. of CLIX
plugsocket ensures full surface
contact in every one of its
countless applications.
That's why CLIX, the Elsetro-
link with 159 uses, supersedes all
forms of Plugs, Terminals and
Switches, and has standardised
the wiring of all radio circuits.

Retail Prices-
CLIX with Locknut 3d.
CLIX Insulators

(6 colours) ld. each
CLIX Bushes

(8 colours) td. pair

Obtainable from all Wireless
Dealers or direct from the
;Patentees & Manufacturers:

AUTOVEY ORS, LTD
Radio Engineers and Contractors

84 VICTORIA STREET, LONDON, S.W.1

CABINET AND PANEL WORK A SPECIALITY.
Non-standard Cabinets and Panels to Customers' designs

produced at short notice.
We supply Cabinets, drilled and engraved Panels and any
Components for all Radio Press Receivers. Send 2d. stamp
for our new 100 -page Catalogue and descriptive Leaflets.
Examples :- Cabinet. Panel.
4 -Valve T.A.T. 27/- 24/9
Transatlantic " Four " .. 30/6 14/-
3 -Valve Dual .. 40/6 20/-
E,xtra for carriage and packing on post orders  1/6 1/3

Large cabinets sent per rail carriage forward.

All Cabinets are best -seasoned walnut, hand -made and
polished. Panels are guaranteed electrically, -matt non-
metallic finish, edges squared, accurately drilled and

- - engraved.
RADION Panels supplied if desired at slight extra cost.

S.A.C. "Tapa " Plug and
Socket Terminals

Plug and Socket Terminals.

"the gadget of a-ilidusand uses," in
red or black and five other colours.
"Once used always used." 6d. each.
Sample pair tree to aft Clients ordering

Panels or Cabinets.

S.A.C. Fireside Plug.
The last word in comfort and efficiency,
for plugging in distant headphones, loud

speakers, etc. 2/8 each.

Our London Office is in a central position : we
welcome inspection of our Cabinets and Panels.

" S. A. CUTTERS,"
15, Red Lion Square, London, W.C.1.

'Phone: Chancery 8042.
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ceiver with vertical panel and with
the valves concealed behind -the
panel, will find their .constructional
work much facilitated by a - very
neat form of combined valve -holder
and filament resistance, the " Maci-
tone Valvestat," a sample of which
has reached us from H. Clough &
Co. (Bacup), Ltd. This device is
adapted for installing behind a ver-
tical panel actually by the familiar
one -hole fixing method with bush
and large back -nut. The moulded
former carrying the resistance -
spiral (of usual type) has a bracket -
extension which provides a valve -
socket, in which the valve is in-
serted vertically and close behind
the panel, above the resistance. If
placed at the lower edge of the panel
the base of the valve would come
about 3 in. above the floor of the
cabinet. Connection is already made
to the one -valve socket for L.T. sup-
ply; the other sockets, and the
input point to the filament resist-
ance, are equipped with small
tinned soldering tags for connec-
tions. A neat knob and bevel dial
are provided for outside control; a
small circular opal window enables
the temperature of the filament to
be observed.

The filament resistance is of the
flat spiral type, and is provided with
a spring contact -finger, secured by
a substantial set -screw, which on

trial gave smooth and silent con-
tact. The 'resistance was around
7 ohms maximum; positive stops
and " off " position are provided.
The insulation of the valve -holder
on severe D.C. voltage test proved
excellent. For those who' are in-
terested in compact designs, and
who do not mind the task of solder-
ing connections, this instrument
can be strongly recommended.
Auxiliary Resistors for D.E. Valves

Lissen, Ltd., have submitted for
test samples of their " Lissenstat
Resistors " for addition to existing
sets and to filament -resistances de-
signed for use with ordinary bright -
emitter valves, so as to make them
available for use with the extremely
low -consumption .o6 type of dull -
emitter valve.

These resistors consist of a small
disc -former, I -in. diameter, with a
bushed centre -hole to fit over the
existing L.T. terminal. In the
samples submitted the hole was
not quite No. 4 B.A. size, so that
they required reamering out a
trifle to fit on ordinary No. 4
B.A. terminals. A short side-
arm carries a small terminal
with soldering tag for more
permanent connections. On the
shank of this terminal is pivoted
a- contact finger, which makes con-
tact with the turns of a spiral fine -
wire resistance wound, in an exceed-

ingly neat manner, as a tiny basket -
coil enclosed in the disc -former
between insulating cheeks. The
resistance can, accordingly, be
varied conveniently over the whole
range in spite of the small size of
the fitting and compact design.

On test, the effective resistance
was found to be about the 3o ohms
which are required in such a case,
and this could be varied at will by
means of the contact finger. When
installed in addition to the usual
5-7 ohms resistance, the latter acts
as a fine adjustment in the most
convenient manner.

The little device can certainly be
recommended for those who desire
to advance to the modern D.E.
valve, or who wish to mix their
valves on the same multi -valve
receiver.

"Ledion " Crystal
Messrs. Ledion, Ltd., have sent

for trial a sample of their
" Ledion " crystal. This is a
bright, coarsely -crystalline galena
of fairly uniform appearance, which
is not unduly brittle on fracture to
obtain fresh surfaces. On trial, it
showed the usual proportion of sen-
sitive spots and quantitative rectifi-
cation powers on a uniform trans-
mission, associated with a good
galena. It is packed in small
sealed boxes.

-I've never
before had
such fine
reception!"

You can share this lucliy fellow's enthusiasm when you have
tried a " Uralium " Crystal on your set.
"Uralium " is a natural product, and the finest thing in the way
of wireless crystals that has ever been discovered.
You naturally want the best reception your set is capable of.
Well, there
Use ---

is one way to get it.

f, USE ONE__ ium
, AND BECOME i--"--

A
URALIUM

WC ENTHUSIAST
- -

" Linallum " Is put up. In neat little boxes with a elven
cat's -whisker. The price Is 1/6.

Obtainable of all Dealers or direct from
BOWER ELECTRIC LIMITED,

15, Grape Street, Shaftesbury Avenue, LONDON.
SCOTLAND. Mears. THOMPSON & BROWN BROS..

Ltd., 118, George Street, Edinburgh.
Aberdeen: 13, Bon Accord Street.
Glasgow : 65, Mitchell Street.
Dundee 2a, Sing Street.

LANCASHIRE AND CHESHIRE.
HENRY HOLLINGDRA RE & SON, Ltd., WIrels
Factors, Princes Street, Stockport.

LEEDS. T. B. MORLEY & CO., 67, Basinghall St., Leeds.
NEWCASTLE -ON -TYNE. Messrs. PAYNE A HORNSBY,

Ltd., 6/7, St. Andrew's Buildings, Gallowgate,
Newcastle -on -Tyne.

NOTTINGHAM. Messrs. PAYNE A HORNSBY, Lid.,
Stoney Street, Nottingham.

BELFAST. Meters. PAYNE A HORNSBY, Ltd., Castle
Street, Belfast.

494



January 14, 1925 Wireless Weekly

Information Depaftment

SUPPLIED BY RADIO PRESS SERVICE DEPT., LTD.

A. F. E. (KINGSTON) wishes to
insert a Marconiphone Ideal low -
frequency transformer in his re-
ceiver, and is somewhat puzzled
as to the correct ratio to employ.

The design of this transformer is
such that with a general purpose
valve the low -ratio type should be
used immediately following the
detector, this being the one of 2.7
to r ratio. We would suggest that
for your second low -frequency
valve, viz., the one in the anode
circuit of which the loud -speaker
is connected, you should use a
small power valve, and in this case
the second low -frequency trans-
former should be of the higher
ratio, the one of intermediate
ratio being suitable.

B. M. A. (HULL) submits details
of his aerial system, and asks for
criticisms, in view of the fact that
he is unable to receive stations
other than the local relay.

Our correspondent's sketch shows
that the end of the aerial from
which the down lead is taken is
supported by a short pole attached
to the gable end of the house, at
a height of 29 ft. from the ground,
while the free end is taken to the
roof of a summer house where it
is only r r ft. from the ground.
This is generally regarded as a most
inefficient arrangement, and the
first step which should be taken is
the raising of the free end to a
height at least equal to that of the
house end.

With regard to the material of
which the aerial is constructed, it
seems to us that the wire (No. 22.
bare copper) is rather on _the thin
side, and it would be worth while
to substitute the conventional 7/22
enamelled copper or phosphor
bronze wire.

We observe that our correspon-
dent has only one very small insu-
lator at each end of the aerial, and
that these are of some moulded
material, whose insulating efficiency
may be open to suspicion. We
therefore suggest that at least two
good porcelain insulators be fitted
at each end of the aerial, and that
attention should be paid to the lead-
ing -in point. It should be remem-
bered in this connection that most
insulating materials Of the nature

Three in One
Check your wavelengths, calibrate
coils and transformers, and cut
out interfering stations all with
this single instrument, the Bowyer -
Lowe Mark 1 Wavemeter. Every
experimenter will fmd it invaluable.

The instrument is mounted on
Ebonite and fitted in polished
Mahogany case. Each wavemeter
individually calibrated and supplied
with full instructions £4 4 0price -

Send for Our First Complete Catalogue
containing 36 pages of information about our trustworthy components
with blanks for your own notes. Sent post free for your name and
address with lid. stamp to cover packing, etc. Get it [to -day.

(rwyer-Lowe Tested
ddho Components

BOWYER-LOWE Co., Ltd., LETCHWORTH.

RADIOtialitl BASKET COIL HOLDERS
Basket Coils are undoubtedly one of the most efficient
forms of compact inductance for short waves.
If you make your own, or buy them ready made, you
need good holders for the best results. The
BASKET COIL HOLDERS are efficient nalitil
in design, manufactured from the best
British materials and finished in an unsurpassReclApsity° le.
Made from the best British ebonite (not fibre), brass parts
polished and lacquered and polished knob.

No illustration can do them justice. The price is so
reasonable -

1 /3 EACH
Postage zd.

that you can fit one to every coil.
This is the original BASKET COIL HOLDER of its type,
all good dealers stock them but insist on seeing the trade mark

stamped on each one. All others arenatal inferior copies. Each packed
RADia. in transparent envelope.

If your dealer has not got them we send post free if you
Mitlii011 his name and address. LIST POST FREE.

Ilsa
.411

GOSWELL ENGINEERING CO., LTD.,
12a, PENTONVILLE ROAD, LONDON, N.1.

LIBERAL TRADE TERMS. 'Phone t North 3o51.
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of ebonite are prone to deteriorate
when exposed to the atmosphere of
a town, and surface leakage of
quite a considerable amount will
result.

A. J. Q. (KILMACANOGUE)
is using a resistance capacity low
frequency amplifier and is having
considerable difficulty in removing
the trouble known as " choking."
He finds that if he increases the
value of his high tension. supply
about 50 volts, signals become dis-.
torted and the set ultimately
chokes up in such a way that
signals practically disappear. Upon
investigation with a Milliammeter
in the plate circuit of the valve, he
finds that the, first symptom is a
considerable rise in the plate current
upon increase of the high tension
value, followed by a fall as the
choking cut process takes place.

It appears from our corre-
spondent's' letter that he is using
Dutch valves of a type which we
believe to be the soft rectifying
variety, and if this is so, the
symptoms' which he describes are
perfectly natural, and we fear can
be removed only by the use of a
more suitable type of valve. Such

valves are entirely unsuited to
resistance capacity amplification.

W. I. R. (CRIGGLESTONE) asks
our views regarding the soldering
of connections to the ends of grid
leaks of the cartridge type.

This certainly does not seem to be
a very desirable practice, and we
think it should not be done unless
it proves impossible to adopt any
other method of -making connection
to the grid leak. No doubt, if a
really hot iron is used. and the joint
very quickly and cleanly made, it is
quite possible to make the connec-
tion without injury to the grid leak,
but unless. the constructor possesses
a good deal of skill with the solder-
ing iron; this is by no means easy.
Any experimenter, therefore, .who
has 'not full confidence in his
soldering powers should rather use
separate pairs of clips mounted
directly upon the panel in those
cases 'Where he cannot place the
grid 'leak directly in the clips of the
condenser. Incidentally, we be-
lieve that clips of the type which are
fitted to Dubilier condensers can
now be obtained separately, andone
of these may be used to support one
end of -the grid leak, the other end

January 14, 1925

being gripped in one of the clips of
the grid condenser itself.

E. T. U. (EASINGWOLD) asks
our advice in view of the fact that
he has had repeated experiences
of the burning out of all three of
the valves in his set, although he
uses only a 6 -volt accumulator
and turns the filament rheostat to
the minimum position at all times..
The valves were ordinary bright
emitters of a standard make.

The first step which our corre-
spondent should undoubtedly take is
to return the valves to the makers,
and ask them whether there is any
chance of the valves themselves
being defective, and if the answer
is in: the negative, as we think it
will be, in view of the number of
failures, attention should be turned
to the filament resistances, which
may quite possibly be of a pattern
which is occasionally met with
wherein the resistance element is of
so low a value that even when
turned to the minimum current
position little reduction is produced
in the voltage applied to the valve,
and consequently' if almost the full
6 volts are applied to a 4 -volt valve
a short life is inevitable.

BRETWOOD
PATENT

VALVE HOLDER.

Eliminate poor recep-
tion by adoptint this
scientifically designed
Valve Holder, and
obtain 100 per cent.
efficiency. Easy to fix.
No capacity. No leak-
age. Always perfect
contact. No soldering.
Can be mounted on
front or back of Panel.
Price 1 /9. Postage 3d

ANTI -CAPACITY SWITCH.
We have pleasure In presenting another first-class speciality,
which is the outcome of the famous BRETWOOD ANTI -
CAPACITY VALVE HOLDER, which has gained such popu-

1,...

-1-7:1
I 5 I

_ exacting requirements of the present day experimenter.
feel confident that this component will meet with the most
Valve Holder, absolutely free from capacity effects, and we

design and smart appearance. The Bretwood Switch is
constructed on similar lines, and we claim that it is, like the

laxity among the wireless public on account of its scientific

... One of the principal features of the Bretwood Switch is its
beautifully smooth action, made possible by the spring loaded balls, and the wiping at rolling
motion of the Phosphor -Bronze Balls always ensures clean and perfect electrical contact.
Features : 1. Absolute freedom from capacity. 2. Perfect contact. 3. Sweet and Price
smooth action. 4. Practically no wear -and -tear. 5. First-class finish and neat in
appearance. S. Easy to fix (one hole fixing). 7. Very easy to make wire con- .
nections. 8. Like our other components, it is fully guaranteed. 9. For value
offered, the price is moderate. Postage 3d.

RADIO IMPROVEMENTS, LTD., 12-15, LondonMews, Maple Street, LONDON, W.
All Bretwood specialities are obtainable from most Wireless Dealers.

I

rel ly8

tiftunui
ell

r

"vaU

It's
THE LEAK
that Counts.

The Bretwood
Grid Leak
(Guaranteed)
tunes a carrier
wave from the

silent point up.
The Bretwood is
recognised by high
est experts and
experimenters as
the only variable
and reliable Grid
leak.

Price 3/..
Postage 3d.

Patent Pending.

EBONITE
Sheet rod and tubing in all sizes kept in stock and cut to any
required size while you wait, or sent by post on receipt of cash.

WE CAN TURN ANYTHING IN EBONITE.
BURGE, WARREN & RIDOLEY, LTD.,

9112, GREAT SAFFRON HILL, LONDON. E.C.1. 'Phone: Holborn 50

Patents, Designs and Trade Marks
H. D. FITZPATRICK & Co.,

Chartered Patent Agents,
49, CHANCERY LANE, LONDON.

Phone : HOLB. 459.

EL -BE UTILITIES
The "MIKROTUNE"
Makes Tuning Simple & Certain.
Reversible Coil -holder. 12/6Adds 50% value to any set.
Coils under minutest control. A PERFECT VAR 10METER.
Send,. Me mow of your Dodo. and see will arranosa demonstration for you.

LEIGH BROS. line

lila)to frees anformation wept.
2/6 QUERY COUPON 2/6

WIRELESS WEEKLY. Vol- 3. No. 13. January 24, 1925.
This coupon must be accompanied by a postal order of 2/6 for each

question, and a stamped addressed envelope.
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LISSENI UM
THE CONDENSER
AND THE COIL
two LISSEN things which

This new LISSEN
Mark 2 MICA
VARIABLE
CONDENSER &
LISSENAGON
(pronounced L I S-
SEN-A GON) coils.

together make the
combination there is.

finest tuning

This LISSEN Condenser with its open scale and delightful tuning characteristics-the
condenser which it is safe to prophesy will achieve a great

use because it fills a great need.
On short wave work, where tuning is so critical, its open scale results in small changes of capacity for
a given movement of the pointer. On long wave work you have immediately available with the same
knob control the great advantage of being able to put a comparatively high capacity (the condenser
is conservatively rated at .00i maximum) across the inductance without any H.F. losses through the
extra shunted capacity. The inductance is thus made to cover an extremely wide range without any
decrease of signal strength.

With ordinary condensers every receiver really needs two condensers-one for short wave work, and one
of high capacity for long wave work. This LISSEN condenser performs the functions of both such
condensers, and with greater efficiency and convenience. Its open scale and perfect capacity curve
make tuning delightfully easy-it tunes along a straight line wavelength curve-it is a
low loss condenser - it is dustproof - it will be noiseless for ever - it is immune from
stray capacity effect-it can be used for table or panel mounting without alteration-
BUY IT, AND YOU WILL KNOW WHAT A PERFECT CONDENSER IS LIKE. 17/6
Negligible minimum, maximum rated at oor. This LISSEN Condenser gives you every capacity you will ever need
-it supersedes all other Condensers-and it is totally unlike them.
LISSEN ONE HOLE FIXING, OF COURSE.

COILS WHICH OSCILLATE EASILY.
oscillate. In that case every movement
coils when they are so close. Some
coils cannot be kept far apart because
the magnetic linkage is comparatively
weak-the magnetic field may be
closely concentrated in the centre of
the coil, and the field may not extend.
In the case of LISSENAGON (pro-
nounced LISSEN-AGON) coils, how-
ever, the magnetic field, in addition to
being very strong in the centre of the
field, is also distributed on each side of
the coil-the field is strong along the
edges. This accounts for the strong
magnetic linkage obtained with
LISSENAGON coils in reaction circuits,
so that the coils can be kept far apart.
LISSENAGON COILS ARE COILS
WITH PECULIAR EFFICIENCY.

Some coils have to be kept right
close together to get them to

of one coil detunes the other because of the mutual interaction between
LISSENAGON TUNING CHART.

Note the Intermediate Coils 30, 40 and 60.

TABLE I.
Wavelength range when used as
Primary Coils with standard
P.M.G. Aerial and .001 mfd.

condenser in parallel.

TABLE II.

Wavelength range when used
as Secondary Coils with .001

mfd. condenser in parallel.

Minimum Maximum Minimum Maximum
No. of Wave- Wave- Wave- Wave- PRICE.
Coils. length. length. length. length.

25 185 350 100 825 4/10
30 236 440 130 425 4/10
35 285 530 180 490 4/111
40 380 875 200 835 4/10
50 480 850 250 800 5/-
60 600 950 296 900 5/4
76 600 1,900 380 1,100 5/4

100 820 1,700 500 1,560 8/8
150 985  2,300 700 2,150 7/7
200 1,885 3,200 925 3,000 8/5
250 2,300 3,800 1,100 3,800 8/9
300 2,500 4,800 1,400 4,300 9/2

IF YOU EVER WANT
COILS WHICH INTEN-
SIFY TUNING - USE
LISSENAGON COILS.

LISSEN LIMITED 30-32, Woodger Road, Goldhawk Road, LONDON, W.12
DON'T MIX YOUR PARTS-There is a LISSEN Part for every vital place

It will pay you always to watch WIRELESS WEEKLY Advertisements.
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LISSENIUM
Put a fine edge
on your tuning
The advantages of LISSENSTAT control are
so great that those who want fine detection
and know how to get it will have nothing else
but LISSENSTAT control for the filament
current of the valve. Not only does it keep
valves quiet, pass a steady, unvarying current,
remain noiseless from the first turn to the last,
but by its critical control of electronic flow it
gives the valve a capacity to detect as no other
rheostat can. LISSENSTAT control adds
range to a receiver because you can feel for
the point of critical detection and unerringly
find it.

Sold in three models :-
LISSENSTAT MINOR (patents pending) is replacing
many thousands of inefficient rheostats-pro-
vides LISSENSTAT control at a popular price /6
LISSENSTAT MAJOR (patents pending)
gives the most acute tuning possible

LISSENSTAT UNIVERSAL (patents
with its protective device for dull
emitters . .

pending)

10/6
Minute Grid Currents
The leak which gives you the necessary control
over the minute currents flowing in the grid of
your valve is the LISSEN Variable Grid Leak
(pats. pending). See that you get the one
with the nickel fittings. This is the latest
type, and it represents a very high degree of
efficiency in the control of grid potential. Its
fitting in a receiver is very necessary if the
operator is keen on getting that extra
sensitivity which results in clear, strong signals when otherwise they would be weak and obscure. Every
resistance value required of a leak is covered. LISSEN ONE -HOLE FIXING, OF COURSE ..
LISSEN Variable Anode Resistance, 20,000 to 250,000 ohms, same outward appearance as the LISSEN
Variable Grid Leak ..

To those who think
Lissenstat control is
the same thing as an
ordinary Rheostat-
let them try the
difference.

2/6
2/6

Smooth out your Loud -Speaker distortion by putting the LISSEN Variable Grid Leak across the
secondary of the last Transformer, or across the Loud Speaker itself-first position is the better.

LISSEN LIMITED30.32, Woodger Road, Goldhawk Road, London, W.12
Telephones-Riverside 3390, 3381, 3382, 1072. Telegrams-"Lissenium, London."

BUILD-WITH YOUR OWN HANDS-WITH ALL LISSEN PARTS.

4.=

It will pay you always to watch WIRELESS WEEKLY Advertisements.
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The Very Latest

Crystal Detectors

(Registered Trade Mark)

PATENT

" UNIT " CRYSTAL DETECTOR

(I)

(2)

(3)

(4)

4

rll
4.,

A

Important and Unique Features
The universal ball joint is not dependent upon the usual crude
support between the tube and pedestal, but is SELF-CONTAINED
in a special spring cage. The detector arm is SEI,F-CENTERING.
having a perfect movement, enabling CONSTANT CONTACT
to be maintained. THE CAT'S WHISKER WILT, REMAIN IN
PERMANENT POSITION AT POINT OF ADJUSTMENT.
The tube housing and pedestal are built in one unit.
The Crystal is BREECH FED, and can be adjusted or replaced
from the OUTSIDE of tube by simply removing the screwed plug.
INSTANT ACCESSIBILITY. By merely lifting the small lever
the pedestal can be swung clear of the tube -giving instant
accessibility to ANY PART, without dismounting or disarranging
ANY OTHER part.

PRICES.
Cat. No. B.C.32. For Panel Mounting

Cat. No. B.C.34. Mounted on Base

2/" each

2/6 each
NOTE. -Prices do not include Crystal.

"GECOSITE " CRYSTALS for use with above, price 113 per piece.
SOLD BY ALL GECoPHONE SERVICE DEPOTS,
ELECTRICAL & WIRELFSS DEALERS, STORES, ETC.
Wholesale only: The General Electric Co., Ltd.
Head Office : Magnet House, Kingsway, London,W.C.2.

No. R.C50/4 Two-way
each 6/ -

No. H.C.50/5 Three-way
each 7/6

DUCE'
VERNIER COIL HOLDER

(Prot. Patent.)
Provides Vernier
control of moving
member in any
position. No back -
1 a s h. Vernier
control is in opera-
tion always --
throughout the

whole range of movement. Connec-
tions are enclosed within the holder
and led down to the securing screws,
thus obviating loose and broken wires.
Guarantees tuning of extreme accuracy.
Solid ebonite. Heavily plated fittings.

Please order from your Wireless Dealer.
We cannot supply diced.

BrownBrothe
Allied Companies: Thomas. & Brown Brothers,

Ltd., Brown Brothers (Ireland), Lid.
Wholesale only Head Offices and Warehouses :
GREAT EASTERN ST., LONDON, E.C.2
118, George St., Edinburgh, & Branches.

ALL POST FREE AT
E site ane s. C at

Matt. r 8110 P
9" x 6" 2/8 1/1' iit

12" x 9" 4/0 8/ I
12" x 12" 5/9 5/ C
1.5" x 9" 5/6 4/ E
le x12" 7/6 5/:. L4" x 4" 8d. 6 I7" x 5- 1/6 1/ 86'x 0" xi' 10 TAny side cut.

FREEmsq. . i id., r ld.
Terminals.":74.2:.7r
Mill-PoL Braes 24. Dublller
4 B.A. Standard 14. Mallard /Penal
Lacquered 24. Erlison.Bellprices)
Spade type. dos. ad- 51 s nebridge 1 m.f. 1/6

2mf. 1/6. 1/36 nd IldTelephone type lid.
Multlphone 4w. 9d.

6 -way 1/-
Refty spring 3d.
2 B.A. Small Id.
Contact Studs Id.
Spring Washer. Id.

Aerial Wire 7/22's
Enamid. Bright
100' 8/6 2/6

Electron 1/8
Mani 9/6

Lead-in 9.1. yd.
Insulators.

Shell, 21" , 24- 9d.
Reel ld., Egg Id.
Crystor type Id.

Lead -In 9/-
4",h 6" do. 94.
0" 1/-, alb- 1/3

Headphones.
4,000 ohms. Brown's
F,' B.T.II., Siemens.

Brandes. Sterling,
Ericsson, all 25/ -
Genera' 20/-
F Bowes 18/6
Air weight 10/6

Adjustable 12/6
B. T. Batteries.

With Wander Plugs.
60v. 8/- 36v. 9/10
30v. 4/- I1v. 2/-
4v. F.L. Btry 5d.

66v. Ever-Rdy 18/8
36v. 8/- 16v. 3/6Siemens same price.

Valve Holders.
Type A 7d., Polar 1/3
Screwed 8 nuta 8d.
Ebonite 10d.
Do. Open Type 6d.

Coil Pings.
booite 10d.

Superior .. 1/8
Narrow .. .. 7d.
Basket 1/-
51oulded type 6d
Coil Formers Old.
Basket type lid
coil Mounts 4d
' Athol' Ebonite 1/0
Do. Porcelain 1/ -
Basket Coll Seta.

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

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

3"P. a1;! : l i02 21Do.. 44.

CALLERS' PRICES
TRADE

e

INVITED.

Var. Condensers.
.001 panel type 6/6

5/9
.0005 5/-
.0003 dial 4/6
.0002 eluded. ale
Stock " Square -Law,"
"J.B," " Ormond " &
" Utility" usual prices
Vernier, no dla, 2/6
5 vane 3/5. 7 3/6
Polar types .. 10/6

Variable Leaks. New Linea.nitro° O.7meg. 8/- Eureka Transformers
Watmel 0-0 meg.2/6 No. 2 22/6

Lieeen type .. 2/6 Concert Grand 30/ -
Resistances 2/6 R.I. Chokes .. 10/ -

Si 11 rtelte 1/ -Ebonite Dials.
Engraved 3" .. 7d. Jacks 4 -Contact.
Knobbed type 1/. Bank of 2 . 1/6

Transformers L.F. Standard Plugs 1/8
21" Fit. Type 04. Single Jacks ..1/-
Radio Inst. (new)25/. Potentiometer 200
Silvertown .. 21/- oh." es -Govt. 1/"Hydrometers .. 3/0Igraine 21/- & 20/.
Burndept (new) 24/.

lopping
ne Cords 1/ -

Keys 2/-

X traordinary iv_ ,:1,u, m..II'db,ude. 2/6
Tangent 12/6 &14/6 "'" " '6'.°°"°" ..'"'
Royal poi- sea," " Bwendept,"
R.A.F. Modulation,. 'Ail.'
Teultipdhyonne...k allionsnl. - 8:illi;e.L.G:ds.
H.F. Tangent .- 5/6 Ashley fixed .. 2/8McMichael's - 10/- moving .. 3/6
Oolati BOO .. 5/6 igranie 3 Set .0/6

300 m. 9/0 Ebonite 3 Coll 3/8Formers only .. I/. 2 Coil 2/6
Fil."`Resistances. Single moving 1/7

ff cod quality 1/6 ., Fired typ. 8d._ 9/6 Recessed do. .. 8d.

Burndept  . 5/-

V.'''. type  3/', bwitches. Itbmit..
104rron:a /. Alan 4,-

D.C.O.
Tumbler li 1/-

T.C.B. 4/- A 10/- &C .o.
.. i/ 6
.. 9d.Microstat .. 2/9 Dewar D.C.O. ,,,,

Peerless Jar. .. 2/6 , D.P.S.T. 2/9
hiic.Met-Detector 6/ Utility 2 -way - 9/ -
An -lotion Jar. .. 27/6 Sw 5/- 4w 6/. 6w 8/.

Orders 5/0 value, carnage paid.
Under 5/6, '24. per I - packing, etc.

Ir en Core Chokes.
1 urn .0o. .. 9d.

J. H. TAYLOR 0 CO.
5. Radio House, Telephone
Macaulay St., Huddersfield 841
Telegram "Thorough," 1, Udd erslield

Lever Tydo Stocked
Miniature Tom ad.
Lowell 2.way.. 2/5

Series peel. .3/S
Double -arm do. 2/.

N.P. Switch Sets.
fl.C.O., 1/6 6,C.0:,96

vt will pay you always to watch WIRELESS WEEKLY Advertisements.
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All Brandes products carry
our official money - back
guarantee, enabling you to
return them within 10 days
if dissatisfied. This really
constitutes a itree trial.
Brit. Mans/. (B. C. Stamp),

o YoungBill

The fever of the experimenter has fired young Bill's ambition.

In the ost. He tunes inpicturesque vernacular of our American friends he's

" cottoned on to the hull bunch "-vacuum tubes, hook-ups, new

wave bands, right down to the last binding p

the distant stations now with his Matched Tone Headphones,

and is content. They bring in the faintest signals, their delicate

supersensitivity making them unexcelled for long
telephotoAndy.And the Table -Talker is just fine. To his credit, ref

acknowledge the family's praise. " It's not me tinkering about,"

he says, " the Table-Talker always came through as if you were

actually in the studio, and with no scratchy notes." Ask your

Dealer for Brandes.

It will pay you always to watch WIRELESS WEEKLY Advertisements.
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INDISPENSABLES
TO

MAXIMUM RADIO EFFICIENCY

GOOD

Uniform Fine Grain, Dead
Matt Finish. GUARANTEED
Non -Metallic Surface, free of

leakage.

Tested and Recommended by

MODERN WIRELESS.

COMPONENTS DESERVE A GOOD PANEL
RadicoeQuAtpliety

Specification

"The
N cification

"The litsdte.,, EBONITE PANELS
Special panels for Receivers described in this or any previous issue
of RADIO PRESS PUBLICATIONS-CUT, EDGES SQUARED
and GROUND, ld. per square inch. Prices for drilling and

engraving upon request.

STANDARD SIZES
8x 6 x 41- .. 2/6 24 x 10 x }..14/6 18 x 6 x ://98x 6 X }..3/3 24 x 12 x ..I7/6 12x 8

101x 81x I .. 5/3 8 x 58x .. 2/9 10 x 8 x 6/9
12 10 .. 7/3 101 x 7 X .. 4/7 7 X 5 X i .. 2/3
12 X 12 x .. 8/6 12 x 6 X .. 4/6 10 X 9 x .. 5/8
14 x 12 x 1..10/- 22 x 11 Xi..15/3 9x
16x 12x ..11/6 15 x 9 x 9/- 10x 5 > I 1
18 X 12 x ..13/- 12 X 11 x .. 8/3 121x 85

<

Home Constructors who wish
to be certain of perfect recep-
tion should apply for our 16
pages Catalogue of " Essen-
tial Raw Materials and
Accessories," post free on

request.

PARAGON POLISHED
MAHOGANY EBONITE
Is NOT a composition, but GUARANTEED POST OFFICE
QUALITY EBONITE, and is of similar specification to the

now universally used PARAGON EBONITE.
PANELS CUT to SIZE, Squared,edges ground,ld. per square inch.
Valves and Coil Holders, Condenser Dials and Knobs, in Polished Mahogany

Finish to t h

THE Si

riU-GPAVINq
PANEL MARKING PROCESS.

Series 10.

MAUL MUM Velie1312
1:11146400118
VIA1112CC33711A21 gigrEa
EGIVEIVLIII. MI CH UMW

Go.v. co 01E
6.4. 0. 51. NV 066
GLP 111.18 11..g 6.12i

WZ11W12Ri VA A. 45 Ill
MUM Can R.6 0.4.03

gi:BE SPEAKER .

EniS 0 0 ® agg
LIRRXIDIPO GEO/111111A
Iiilar.41,4,843.111320121.
i=to A=0 1=0.s

OW OW OW 0134O 0 0 0 0 0

DONDENSEP

01110.
0=1E13 0306.,, (9118183 4 el jj ID 00 08
MUM:0 NM) moo
801:81312011
@MOM 1;11MIC213
env 1213aEta$10 An(A31

IMEGMINIO IDUE01,.
(301;12131/i?i7 C91211:16311M

1ns [As
This name on every envelope
is your only guarantee
against spurious imitations.
Nu -graving is guaranteed for
an indefinite period against
chipping or cracking.

Complete as shown, 6d.

P ST EATICIMETER

VA E1:1

CURTIS CONSTANT -TUNED
H.F. AMPLIFIER

tGRT/S
CONSTANT TUNED

SOO- 3000
AMPL.

No Tuning Condenser Required.
The Curtis " Constant -Tuned " High -Frequency Amplifier
is the only automatic high -frequency amplifier which
guarantees high efficiency for two stages of radio ampli-
fication on any wave -lengths between 300 and 3,000 metres,
and requires no additional controls. For the greater
convenience of the constructor and to conform to existing
panel designs, the CURTIS CONSTANT -TUNED is
designed with the orthodox 4 -pin plug for panel mounting
and must be connected in accordance with the circuit
diagram supplied.

Using the Curtis dmplifier and the Dstodyne Cirrus I ,ff.itle aN
British &cations with an indoor aerial on a Bet made by myself."

J. B.-Tufnell Park.
Model A, 300 to 800 metres, 15'., postage 6d.
Model B, 800 to 3,009 metres, 17/6, postage 6d.

(PARAGON-CURTIS ONE-PIECE MICA CONDENSER.

PAT. AP°° FOR

USW C NE PIECE VP.'
MICA CONV

Guaranteed uniform accuracy under all conditions
and at all temperatures.

Extract from a recent "Wireless Weekly.' Test Report-"There was observed but a
negligible greater high -frequency loss in this type than in a standard air -
dielectric condenser . . . An exceedingly strenuous test was applied to one of
the samples, which was actually placed in water nearly at the boiling point for
the better part of an hour. After this heroic treatment, the condenser showed a
capacity which did not differ materially from that shown before, and it was still
Possible to get a valve to oscillate readily with this as the main tuning capacity
across the grid -tuning inductance."

.0008 to .006, 2/6 ; Complete with Grid leak Clips, 2 Grid leak, 116.

Turn Ratio:
3,000 to 15,000.

WE HAVE NO HESITATION
in confidently

recommending the

CAMDEN
INTERVALYE

TRANSFORMER
for maximum power

amazingly free from distor-
tion. This component carries

our full guarantee.

Price - 12/6

S!
:  .1%7 -, .1.. xe, ,

PETER CURTIS LTD
/4, 75  CAMDEN ROAD  N.W. I.

Telegrame:-PARACURTEX" - 'Phone: NORTH 3112. PA
IN CONJUNCTION WITH

The PARAGON RUBBER MFG. CO. LTD`
R".0.7.4.1.47/.7MeilW:a1V:01.4,4 HULL A ne; 5.c...4.z A

BIRMINGHAM : 76, Newhall Street. Central 7236.
MANCHESTER . 312, Deansgate. Central 5095.

It will pay you always to watch WIRELESS WEEKLY Advertisements.
Barclays 605
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Michael Farada9

TO Michael Faraday we owe the
discovery of induced currents.
From his first simple experiment

of winding two lengths of silk -covered
wires around a wooden cylinder, and
placing in circuit with the one a simple
battery and between the ends of the other
a galvanometer, has sprung most of the
great electrical achievements of to -day.

Without Faraday's masterpiece there
could have been no electric motors,
generators, or transformers-in fact, the
whole structure of electricity is closely
interlocked with the corner stone of
electro-magnetic induction.

Truly the birth of a great idea from one
simple and seemingly insignificant dis-
covery.

No. x of
a soles

And in its way the invention of the Cossor
Valve provides a striking analogy.

Here you see the inventor carefully con-
sidering the action of the thermionic
valve. How its whole success is bound up
in the efficient use of the electron stream
given off by the filament. He, too, gets
a great idea. If electrical measurements
so conclusively prove that losses in electron
emission mean losses in signal strength
and sensitiveness, then why not re -design
the Valve to keep these losses down to a
minimum.

And so you see the inventor's dream
crystallised into practical reality with
the familiar arched filament almost totally
surrounded by the hood -shaped anode of
the Cossor Valve.

Ad eitisement of A. C. Cossor, Lid., Highbury Grove, N.5.
It will pay you always to watch WIRELESS WEEKLY Advertisements.

Gilbert Ad. 2060
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Peto-Scott
Square Law
Condensers
Solid ebonite end plates.
A true straight reading.
Two-piece self -centring
dial. One -hole fixing to

panel.
Prices :

.0001 mfds 7/-

.0002 mfds 8/6

.0003 mfds 10/-

.0005 mfds 10/6

.0010 mfds .. 11/6
Dual Condenser (each hall

.0003 mfds) .. 1516

The new Max -Amp
The wonderful Max-AmpTransfortner has recently
been redesigned and is now supplied totally en-
closed in a stout metal shroud. For high amplifi-
cation combined with a complete lack of distortion
the Max -Amp is unrivalled. Technical readers
should note that its primary is wound with silk -
covered copper wire-that its laminations are com-
pletely insulated and not pierced by any bolts --that
every Transformer carries a 12 -months 19/6guarantee-that the price is only

Vernier Coil -holders
for 2 or 3 Coils

An excellent idea. Each moving coil
driven by friction movement. Delicate
adjustments easily obtained. Illustra-
tion shows only 2 -coil holder, but same
method is employed in 3 -coil holder.
Made from solid ebonite beautifully
polished.

Prices : 2 -coil holder .. 10/8
3 -coil holder .. 17/6

Send 3d. at once for our 48 -page
illustrated Catalogue, essential to
every experimenter, Post free 3d.
Peto-Scott's Wireless Book con-
tains over 80 circuit diagrams and
much useful information. 1,3 (post
free 1/5).

r ---Red Triangle Ebonite-- -1

1

As specified by Radio Press and used
frequently in " Wireless Weekly:.

Modern Wireless," and " Wireless
Constructor." Fully guaranteed free from
surface leakage. Supplied in 16 stock
sizes, # in. thick at id. per square inch,
with velvet matt finish and ground edges.

Don't risk using a cheap and unknown
ebonite or substitute, but send your
order at once for a Red Triangle Panel.
Delivery by return.

Special Radio Press sizes :
All Concert deluxe 16 X 8 X i" 8/ -
Transatlantic V 22 XII Xr 15/ -
All Britain .. 16 x 9 X i" 9/ -
ST. 100 .. 123x 9/x r 7/ -
Harris Crystal Set 9 x 51x 1" 4/4
Puriflex .. 14 x 101x1" 9/2
Resistoflex .. 12 X 8 x i" 61 -
Transatlantic 4 16 x 8 X i" 8/-
Anglo-American 36 x 9 x 3" 20/ -
Packing and Postage 6d. per panel extra.

PETO-SCOTT CO. LTD.
Registered Offices :

77, CITY ROAD, E.C. (For all Mail Orders).
Branches :-LONDON : 62, High Holborn, W.C.I ; and 230,
Wood Street, Walthamstow. CARDIFF: 94, Queen Street.
LIVERPOOL : 4, Manchester St. PLYMOUTH : Near Derry's Clock.

It's the
refinement

on the plunger !
which makes the difference.
Many mysterious noises have
their origin in the detector
circuit. After considerable ex-
periment we discovered that
slackness of the plunger causing
bad or intermittent contact was
responsible for them. This
same slackness permit+ed
foreign matter to house itself
between the collar an. plunger
-yet another cause of noisy
operation.

The WATMEL therefore is now designed to obviate this trouble. A small
but strong spring is recessed through the collar and compresses on to thr,
plunger. This device ensures good contact. Slackness is automatically taken
up, and the point of contact is always bright and clean.

The advantages of the Watmel Variable Grid Leak, incorporated in the
Detector panel, are already well known. The addition of tl.e compressing
spring makes the WATMEL super -excellent for assisting detection.

All goods of our manufacture bear
this mark. It is your only guarantee.

Patent
206098

5 to '5 Megohms 2/6
50,000 to 100,000 Ohms 3/6
Other Resistances to suit

any circuit.
Send P.C.for Descriptive Folder.

SEE THE TRADE MARK

ON EVERY GRID LEAK.
BEWARE OF IMITATIONS.

WARNING!
The Watmel Wireless Co. wish to
notify the trade and public that their
Variable Grid Leah Patent Applica-
tion No. 206098 was contested in the
Comptroller's Court, and on Appeal;
in both instances the Patent Grant
was upheld and costs awarded.

It is the aim of this Company to
protect traders', customers', and also
its own interests by securing Patent
protection for the novelties in its
specialities, as it is these novelties,
invented by experts and exhaustively
tested, which are the Hall Mark of
all Watmel Products.

THE WATMEL WIRELESS CO.
332a, Goswell Road, London, E.C.1.

Telephone CLERKENWELL 7990.

AMPLIFY WITHOUT
r ®® VALVES

BY THE AID OF THE

"DETECTAVOX"I
1 Can be clamped direct to the earpiece of a CRYSTAL RECEIVING'

SET. A supersensitive instrument that really does what is claimed
for it. Price 17/6. Accessories needed are Transformer, 17/6, I

111 and 3 -volt Dry Battery.

II Our 44 -page New Radio List illustrates this and hundreds of other is
111 Radio Components. Send 4d. in stamps and secure a copy at once.

ECONOMIC Head Office:10, FITZROY Showrooms:ELECTRIC LTD' I SQUARE, LONDON, W.1. 1303,EUSTON RD. N.W 1

P.S. 2086

It Will pay you always to watch WIRELESS WEEKLY Advertisements.
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THE LARGEST and MOST PRACTICAL
WORK OF ITS KIND IN THE WORLD

"APPLIED ELECTRICITY"
'''.11.340 '"%,c,i't, 47n,:-'1,ks" ..No,r ---7- PVTW .. /oi,''''`'''' '''

='=-'...t. 'OrlDifitk COM '."--"*CAUPENAMt=a4NAKIKNA "WWI MOM ,,,,,Pfd>l4

k ,,2', e -Am Ama .. ram min ANDZ
;--------

l,I_1Eal2 E:eC1- P ' T 1vo M ?MIIv"vatv v------01,

..--------

:k is Ar: ..t*.,L 4; tm,,z,vg., uo stri. 674: 7rr
:: Alia-701: w4.7,..,:ir,F, Zjari : OPE4-11ATIS" L";

Mg CaiS nom rvosvos svakm foxy4, AL,71?1, 't,I,P;1:01 42,114 ts 4

------- -----------7-----..--- -- ------

#4°4°C"A CAN Isoesm=steak ' TSONWM ANDUCAN

441 MM ,soriero socaro wawa. s..,"3*4A0 otrusz,
SgC,ltY

Very much reduced.

EIGHT VOLUMES, MEASURING 5 by 8 inches
WRITTEN AND COMPILED BY 28 SPECIALISTS, AND CONTAINS 4,10o PAGES,

3,300 ILLUSTRATIONS, TABLES, WORKING DIAGRAMS, ETC.
The Electrician will find in these books a veritable mine of information. He will

not have to wait until he is put on a job before he can learn something of it : "APPLIED
ELECTRICITY " will teach him ALL about it, and all about every other job in the
industry. The working Diagrams, Tables, Blue -Print Inserts, to be found in the books
will be of intense practical value to him when actively engaged, and will ensure accuracy.

To the Student these books will give a wide, general insight into the Electrical
Industrrand will help him to decide which branch to enter. They will teach him how
to study for a position and will provide the matter to study.

Student and Electrician, Novice and Etperienced Man, will all find in these books
much that they would never have known by years of practical experience alone.

SOME of the CONTENTS PARTICULARS FREE
BLUE PRINT INSERT A SPECIAL

FEATURE
Elements of Electricity-Principles of
Direct Current Machinery--Cornmercial
applications-Alternating-Current Ma-
chinery-Electric Power Systems-Arma-
ture Windings - Alternators - Steam
Turbine - Driven Alternators-Economy
Factors in Alternators Rating and Over-
load Capacities - Alternating Current
Testing - Ideal Transformer Action
Graphically Represented-Conversion of
Alternating into Direct Current-Design
of D.C. Dynamos-Classes of Armatures
-Winding Tables for Armature Windings
-Design of Small Motors-Illustrating
Diagrams changing Characteristics of
Motor by Rewinding-Automobile Start-
ing and Lighting Equipment-Design of
ro,000-volt Transformer - Electrical
Measurements and Meter Reading -
Electric Elevators-Railway Signalling,
etc.

WHAT OTHERS SAY
2219/24,

" I am in receipt of your Cyclopedia of
APPLIED ELECTRICITY,' 8 volumes,

and I may say that 1 am absolutely de-
lighted with them, and with the manner
in which the study of Electricity is
explained with careful detail. I myself
have passed a B.Sc. Course in Electrical
work, but I find that your books convey
things to me much better than any I have
already seen."
SEND THIS COUPON NOW Pr -

A booklet lits been prepared dealing
with the possibilities of the Electrical
Industry and ascribing the contents of
"APPLIED ELECTRICITY." It also
contains a specimen Blue -Print Insert.

Write a simple request on a postcard,
or fill in and send to us the form below,
and we will send you a copy free of charge
and any obligation to purchase the books.

FILL IN THIS COUPON AND POST IT
NOW. IT PUTS YOU UNDER NO

OBLIGATION

SALES DEPT.

The American Technical Society,
42, Theobald's Road, P.O. Box 147,
LONDON, W.C.1.

Dear Sirs,-
Please send me a FREE copy of the

booklet describing "APPLIED ELEC-
TRICITY " as published in eight
volumes, its price and terms of easy
payments.

Name

Address

W.W.

Wireless 'Mktg Small Advertisements.

SETS wired up to order. Best work-
manship. One -valve set, 7/6.-W. W.

Penn, 8, Craven Walk, N.16.

5-VALVE Transatlantic complete with
valves, Milts, transformers. Particu-

lars en application.-Box 27, " Wireless
Weekly," Bush House, Strand, W.C.2.
2 -VALVE Set in handsome polished

sloping cabinet, work loud speaker,
receive all B.B.C. Stations, Continent,
America, etc. All accessories included,
Valves, Accumulator, H.T. Battery, Lead-
in wire, Aerial wire, Insulators, Head-
phones. This set is in perfectly new
condition, and guaranteed to give absolute
satisfaction. A genuine bargain. £8 15s.
Seen and demonstrated any time.-
Burroughs, McDermott Road, Peckham,
London, S.E.15.
PARTNERSHIP offered to keen wireless

enthusiast willing to invest £50, w th
or without part-time services,in a business
dealingwith wireless inventions.-Box A 19,
" Wireless Weekly," Barclay's, Bush
House, W.C.2.
PATENTS AND TRADE MARKS.-In-

ventor's Advice, Handbook and Con-
sultations free.-B. T. K ng, Registered
Patent Agent, 146 st,Queen Victoria St., Lon-
don, 'Phone : 682 Cent. 39 years' referen -es.

AGENTS Wantedireless valve repair
business. Deal with the actual re-

pairers. Lowest grade terms. All types
repaired. A hard vacuum guaranteed. Also
old valves bought for cash, 9d. each.
Cossors, 1/- each.-M. & G., 60, Churchfield
Road, Acton,W.3. Telephone Chiswick 2681
TELEPHONE RECEIVERS and Loud

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

HEADPHONE REPAIRS. - Rewound,
remagnetised, readjusted. Lowest

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

T-
0 make your Amplion Junior equal to

a five -guinea model in tone, volume
and appearance write Maddison, Wood Horn
Mfc., 2a, Ronalds Road, N.5.

EXCEPTIONAL OPPORTUNITY
FOR REAL BARGAINS.

s. d.
New. Magnavox Loud Speaker - - 4 5 0
New Cosmos Crystal Set - - - 1 8 0
Brown's A type phones, 22o Ohms - 1 2 6

3 -valve Mark IV Ampli =et - - 4 0 0
3 -valve Aircraft Receiver - 3 17 6
5 -valve -Aircraft Receiver with 5 new

V24 valves, remote control - - 13 0 0
Mark III Tuner complete - - 5 0 0

Carriage paid anywhere in U.K. Approval.
A8HBOURNE,108 Moorland Rd.,STOCKPORT.

PORCELAIN
Reversible Valve Holder.
One -hole fixing, above
or beMwpanel. 1/3each.

COIL MOUNT. With the Perfect
Plug. If- each.

ATHOL ENG. CO.,
Cornet St., Hr. Broughton, Manchester.

DIALS WIRELESS SCALES
NAMEPLATES PANE LS & LABELS

ENGRAVING
OF EVERY DESCRIPTION

THE TRIUMPH ENGRAVING CO

1,0 OLD COMPTON ST LON DON W

-PARIS AND OTHER STATIONS-
Clearly heard on Loud Speaker Nr. London using
the MIRACLE MASTER 2 -Valve Set.
£3-12-6 plus Royalties. I, 2, 3 tt 4 Valves. Trade
Supplied. Send demo for particulars.
WORLD'S WIRELESS STORES, Wallington.

IE

It will pay you always to watch WIRELESS WEEKLY Advertisements.
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If to my Starboard
... : .. .:red appear,

It is my duty to keep
clear.

To act as judgment
:. says is proper

To Port or Starboard.
Back or Stop her -"

A rule of the road for
preventing collision at sea.

o
-

asju;dcpuent
says is propel 99

 owe 

ct

THE " rule of the road " at sea calls upon the officer
in charge of the ship in the foreground to " act as
judgment says is proper " in avoiding collision with

the approaching vessel.

To be able to form sound judgment and act on it promptly
is one of the essential qualities of the sailor ; and whether
one is driving a car, playing billiards, or catching the
morning train good judgment is equally necessary.

Consider the components you fit to your wireless set.

Upon them depends not only the success of the whole
set but also your reputation as a wireless expert.

Your judgment tells you that if you choose the products
of a firm which has a long specialised experience and a
reputation for " making a sound engineering job of things "
you will have chosen wisely and well.

It is a mistake to suppose that one make of condenser
is much the same as another, and it is a mistake to
believe that your set can give the best results if your
condensers and resistances are of the just -as -good variety.

Act as judgment says is proper-

Specify Dubilier.

DIMMER
CONDENSER CO LTD

Ducon Works, Victoria Road, North Acton, London, W.3.
E.P.S.89

It will pay you always to watch WIRELESS WEEKLY Advertisements.



X WIRELESS WEEKLY ADVERTISEMENTS ANUARY 14TH, 1925

EXPERIMENTERS ALL THE WORLD OVER

nmmDmr conunmmnunm.,

POLAR
VARIABLE CONDENSER

All capacities.
.001, .0005, .0003, .00025 and

.0002 microfarad
are one size, 3" x 3" x 1"

One Price - 10/6

A .001 POLAR VARIABLE
CONDENSER

mounted side by side with an air
condenser of the same capacity.

ARE USING

POLAR
VARIABLE CONDENSERS
AND FOR A VERY GOOD REASON !

A few years ago Radio Communication Company
were confronted by.verya important question of
providing their Marine Operators with a condenser
which would give a wide open scale over the lower
limits of tuning, and which would not require an
additional micrometer condenser in parallel.
It is well known that in a tuned oscillatory circuit
one should use as much inductance and as little
capacity as possible.
The ordinary vane condenser could not be utilised,
as most of its capacity is cramped over the lower
section of the scale, with the result that a small
knob adjustment will give a large capacity change
when it is not wanted.
In order to obtain a high efficiency of tuning and
to meet the exacting demands of marine work, a
condenser had to be designed which would reverse
the above effect and give the operator a wide open
scale at the business end of the condenser.
After a good deal of research and numerous exacting
tests, the Polar Variable Condenser was produced.
The secret of its popularity lies in the fact that a
wide open scale giving a uniform variation of wave
frequency is combined with wide capacity limits,
high insulation, complete metallic screening,
robust construction and small overall dimensions.
(See illustration, which shows a Polar Condenser
mounted side by side with an air condenser of the
same capacity.)

WARNING.
Imitations of the Polar Condenser are now on the
market, but, like most imitations, they fall far short
of the genuine article from an efficiency point of view.

WHEN BUYING A CONDENSER INSIST ON SEEING THE
NAME " POLAR " ON THE CARTON AND ON THE CONDENSER.

RADIO COMMUNICATION Co., Ltd., 34-35, Norfolk St., Strand, W.C.2
It will pay you always to watch \\TIRELESS WEEKLY Advertisements.
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Ducon Works,

Victoria Road,

North Acton,

London, W.3.

CV,

It will

MHE condenser shown above is one unit
I of a bank of ten made by us to carry

820 amps, at 32,000 volts.
These condensers are tested by us for 8
hours on full load, and, in addition, at
68,000 volts for ten minutes.
Similar high power condensers are constantly
being manufactured at our works and
supplied to the leading wireless stations of
the world.
There is only one standard of Dubilier work-
manship and the small fixed condensers
intended for your wireless set receive the
same careful attention as their high power
counterparts.
Both have to uphold the Dubilier reputation.

Always Specify Dubilier Condensers.

DIMMER
CONDENSER CO.LTD

anti

pay you always lo watch

ITelephone:
Chiswick 2241.

Telegrams :
liivoltcon, Phone,

London.

WIRELESS WEEKLY Advertisements.

Ckp
(U.P .S. 122)
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WIRELESS ACCESSORIES.
Quality guaranteed by over 50 years' electrical manufacturing experience.

INTERVALVE TRANSFORMERS.
Adopted by leading manufacturers of Wire-
less Receiving Sets and discriminating
Amateurs in all parts of the world. Guar-
anteed for 12 months. Price 21/- each.

FILAMENT RHEOSTATS.
With finished and lacquered brass bush for
panel mounting. Resistance wire wound
on insulating rod, thereby giving pertectly
smooth adjustment. Each supplied with
diagram giving drilling dimensions.

3/6 each.

EBONITE CONDENSER DIALS AND KNOBS.
In one piece, graduated in white o.1800,
highly finished. complete with fixing screw,
dial approximately 3 in. diameter.
Complete 1/3 each. Dials only, 10d. each.

SILVERVOX LOUD SPEAKER

This instrument will reproduce both
speech and music without the loss of its
original tone and quality. Coils wound
to either 120 or 2,000 ohms.
The tone arm is a heavy aluminium
casting.
Excellent strengths can be obtained on
an efficient 2 -valve receiver within 10
miles of broadcasting station.

Total height, 20 inches. Size of
trumpet, 121 inches diameter.

PRICE £3 10s. EA CH

VARIABLE CONDENSERS.
(For panel mounting.)

Strongly constructed. Moving vanes are
shaped to give low minimum capacity.
Fitted with a stop to allow of a movement
of r Boo only. From 5/6 each.

TELEPHONE HEADPIECES.
The " Stalloy" diaphragms are matched
so as to secure a balance of tone and
quality. Resistance from 120 to 12,000
ohms. Price (4,000 ohms) 25/- each.

POTENTIOMETERS.
(For panel mounting.)

On rectangular ebonite former, complete
with knob and pointer. Former mounted
on cast brass frame. Resistance approxi-
mately goo ohms. 7/6 each.

Makers :- THE SILVERTOWN COMPANY,
106, Cannon Street, London, E.C.4.

Works : Silvertown, London, E.16.
BELFAST : 75, Ann Street.
BIRMINGHAM : 15, Martineau Street.
BRISTOL : 4, Victoria Street.
CARDIFF : Pier Head Chambers, Bute Docks.
DUBLIN : 7o, Middle Abbey Street.
GLASGOW : 15, Royal Exchange Square.
LEEDS : 1, New York Road.

LIVERPOOL : 54, Castle Street.
LONDON : Too and 102, Cannon Street.
MANCHESTER : 16, John Dalton Street.
NEWCASTLE -ON -TYNE : 59, Westgate Road.
PORTSMOUTH : 49, High Street.
SHEFFIELD : 88-9o, Queen Street.

It will pay you always to watch WIRELESS WEEKLY Advertisements.
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Filament Volts . 4.8-5
Filament Amps. 0.4

Anode Volts 40-80

bin
VALVES

ADVT. OF THE

"There let the pealing organ blow."-Milton.

The organ is undoubtedly the most noble of all musical instruments, and at
the same time the most versatile.
In the hands of a true artist the instrument lends itself to an almost infinite
variety of expression and imitation.
The clear notes of the diapason, the shrill notes of the flute, the pure harmonies
of stringed instruments, and even. the liquid tones of the human voice can all
be reproduced with a faithfulness that is almost startling in its reality.
It seems unfortunate, therefore, that the organ should be the most difficult of
all musical instruments to transmit by wireless.
So if you hope to receive clearly the lovely music of the organ you must take all
precautions at your end. And the first precaution of all is to use Louden Valves.
Louden Valves are absolutely free from distortion_ and all unwanted noises. It is
this outstanding quality of Silver -Clearness which is mainly responsible for their
amazingly rapid popularity.
For the listener -in, however interested he may occasionally be in distant stations,
is chiefly concerned with clear reproduction. And this is precisely what the
Silver -Clear Louden gives him, and will give you as well, without having to go to
any large expense. For the Louden only costs io/-. Try one to -day.

The Plain Louden for Detecting and Low Frequency Amplifying.
The Blue Louden for H.F. Amplification.
All Loudens are Silver Clear and free from mush. Their current

consumption is very low and their life long.

Price 10/-

rouben Ualoco - Sibur rear
MAGNETO co., LTD., PARK ROYAL, LONDON, N. WI

MEL 40



XIV WIRELESS WEEKLY

2-1111111!11111111111111111111111111111111111111

ADVERTISEMENTS JANUARY I 4TH, 1925

1111 111111111111111111111111111111111111 II II

=== Books by JOHN SCOTT-TAGGART, F. Inst. P., A.M.I.E.E.

The

The total sales of books by this author have reached approximately
half a million. This success has been attained by consistent accuracy,
originality, and a very real sympathy for the experimenter and the man
who " wants to know more.' Under his direction, the three papers of
the Radio Press have achieved outstanding success, and this is largely
due to an instinct for realising what the wireless man Wants to know,
and then giving him the information in an accurate, lucid and thoroughly
interesting manner.

VatIP EX.PreSS, in its issue of November 5th, 1924, says :
"British wireless engineers, however, are not in the least degree behind

those of any other country in the world in developing radio receivers.

"Among the British experts who are keeping the British radio flag flying
is Mr. J. Scott -Taggart, the energetic editor of several popular technical journals.
It is doubtful if any other one person-unless perhaps Captain Round, of the
Marconi Company-has been responsible for more original radio circuits and
ideas than has Mr. Scott -Taggart."

= Series
= No. 1 Wireless For All ... 9d.
E.. No. 2 Simplified Wireless  . 1/.
= No. 3 How to Make Your Own

Broadcast Receiver .. 1/6
Radio Press Envelope

No. 1 (ST.100 Receiver) 1/6

Series
No. 9 Wireless Valves Simply Explained 2'6

No. 10 Practical Wireless Valve Circuits 2;6

No. 12 Radio Valves and How to Use Them 2.'6

No. 15 More Practical Valve Circuits  . . 3 6

Elementary Textbook on Wireless
Vacuum Tubes  ..  . 10;-

Thermionic Tubes in Radio Tele.
graphy and Telephony (2nd
Edition) 15,

E All these are obtainable from booksellers and wireless dealers or direct (plus 2d. postage on books and 3d. on the envelope)

from (Book Dept. S.) RADIO PRESS LTD., the largest wireless publishers in the world, BUSH HOUSE, =
STRAND, LONDON, W.C.2.

Barclays. TOO! =

It will pay you always to watch WIRELESS WEEKLY Advertisements.
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They weigh but
six ounces

B VIO U SLY tele-*phonesfor Broadcast
use should be light in
weight, sensitive and low
in cost.

The Brown Featherweight
Headphone is probably
the lightest in the world
( including cords it weighs
but 6 ounces) yet its
sensitiveness compares
favourably with others
considerably heavier.

And Broadcast enthusi-
asts fully appreciate that
at twenty-five shillings
the pair these Feather-
weights have no com-
petitor.
Thoroughly well made,
under typical Brown
supervision, they are in-
deed remarkable value
for money.

From all Dealers:

4000 25 /,
ohms
also 120 ohms 22/6

Handphones(Z)
33/-

S. G. BROWN LIMITED
Victoria Road, N. Acton, W.3

Showrooms:
19 MORTIMER STREET, W.1
15 MOORFIELDS, LIVERPOOL
67 HIGH ST., SOUTHAMPTON

Wireless Apparatus

Gilbert Ad, 2113

IT Dealers. Write
11 to -day for par-

ticulars of the
Oldham pro-
position.

Sole Manufacturers :

Oldham & Son, Ltd.
Denton,Manchester.

London Office :

Great Chapel Street,
Oxford Street, W.I.

The miner wants
dependability

so do you.
OF all the conditions under which an accumulator

must operate-surely the most exacting is in the
Coal -mine. Here-in the Oldham Miner's Lamp-is
a small accumulator, limited in size and weight and
which must function for its allotted eight hours and
more. Apart from charging intervals it must be in
constant use month in and month out for a very extended
period. A breakdown below ground might endanger life
and limb, besides creating a loss of confidence on the
part of the men working below.

Obviously, therefore, the accumulator in the Oldham
Miner's Lamp must be the very last word in reliability.
In their search for improvements the makers of the
Oldham Accumulator evolved the special activation
process-a method of plate manufacture which is re-
sponsible for remarkable improvements in life and output.

Remember the same qualities that are so much sought
for in an accumulator below ground are also essential
for Radio use-long life, greater capacity, absolute
dependability.

To be certain of getting these advantages your Accumu-
lator must be an Oldham-the only one manufactured
under the special activation process.

From all Dealers at prices no higher than those charged
for the ordinary type of Accumulators.

Speci a f Activation Process

Gilbert Ad. 2094.
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The Media in
Wireless Journalism

which constitute a

complete and efficient
Advertising Campaign
for Selling Sets, Com-
ponents or Accessories.

.4 %44 ,wr

CONTeriTs

a 1)

..... )/
Are/AY/AY/Mil /70///a/i////, Y/474

3 SOUND MEDIA
When compiling your Advertising campaign, do not overlook
the claims of the three predominant media in radio : viz.,
MODERN WIRELESS, WIRELESS WEEKLY and The
WIRELESS CONSTRUCTOR. You cannot afford to ignore
the responsive public that eagerly and consistently studies the
pages of these journals and which constitutes an excellent estab-
lished market for your goods.

MODERN WIRELESS, WIRELESS WEEKLY and The
WIRELESS CONSTRUCTOR readers embrace the huge section
ranging from the youthful broadcast receiver experimenter, and
the amateur inventor to the highest expert in Wireless, and the
greatest confidence is placed in the practical hints, diagrams
and constructional notes repeatedly appearing in the columns
of these journals written by men whose names are " household "
words in the world of radio. Such a specialised and interested
community cannot fail to elicit the maximum response to your
appeal.

Write now for advertisement rates and details of forthcoming
issues to the Advertisement Managers :-

BARCLAYS ADVERTISING LTD.
Advertising Agents, Consultants & Contractors,

BUSH HOUSE, STRAND, LONDON, W.C.2
Telephone : CITY 9911.

U

It will pay you always to watch WIRELESS WEEKLY Advertisements. Barclay Ad. Is
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REPAIRS
TO HEADPHONES
TO LOUD SPEAKERS

Est. 26 years TO COILS
Rewound to any Resistance and
made equal to new. Price
quoted on receipt of instruments.

Prompt Delivery.
The VARLEY MAGNET
Company WOOLWICH, S.E.18.

'Phone: Woolwich 888

CABINETS YOU WANT
PICKETT'S insulated Cabinets = for 100%

results. From 1/6 each, highly polished.
All designs and sizes

"MADE for CONSTRUCTORS."
Write now for Constructors'

Lists Free.
PICKETTS Cabinet (W.L.)
Works, Bexleyheath, S.E.

BARCLAYS
SERVICE

The experience of the Principal
and staff of this Agency is such
that their advice and assistance,
freely given to wireless manufac-
turers and retailers, is accepted as
sound, accurate in every detail
and of proven value.

The Manager has been inti-
matelyassociated with wireless and
advertising from the days when
there was only one public wireless
periodical in this country. He is
well known to the trade generally and has
chosen a staff of experienced men, each of
whom, in his own sphere, is able to
solidify the complete service rendered by
the agency.

Representatives, copy writers, artists
and lay -out men are all in dose touch with
every aspect of wireless sales promotion.
The results of their co-operation is fully
in keeping with the following extract from
a letter just received :--

" We regret to have to inform you
that this tusness has grown so
rapidly during the last month(thanks
to the wonderful result of your
advertisements), that we have been
quite unable to keep pace with our
orders."

Why not take advantage of this accu-
mulated experience and knowledge of
present day methods so essential to the
expansion of your business.

Consultations Free by appointment.

BARCLAYS ADVERTISING Ltd.
Advertising Consultants and Contractors.

Bush Honse,Strand, London,W.C.2
Telephone : City" 9911(Erin: 9 ).

THERE is no greater test for a Transformer than Loud
Speaker reproduction of a Symphony Concert. Delicate

arias and impressive crescendos mean a wide range in
amplification valves that will readily discover any integral
weakness of design.
For a transformer to be capable
of amplifying all frequencies
equally-from the shrill notes
of the piccolo to the boom of
the double bass-necessitates
the application of scientific laws.
The Eureka Concert Grand
owing to its exclusive design
does amplify all audible fre-
quencies equally-that is why
in the reproduction of a Sym-
phony Concert you will not hear
the violins stressed to the ex-
clusion of the flute or the oboe.
In fact, when the Concert Grand
is used in conjunction with a

good Loud Speaker, each Instru-
ment can be readily picked out
and identified. How very few
L.F. Transformers will permit
this being done.
Music lovers throughout the
country have been quick to
recognise that the Eureka has
set an entirely new standard of
tone perfection.
If your present Set is not giving
you satisfaction, remove the L.F.
Transformers and substitute a
pair of Eurekas. You'll then
know how well it really can
perform unhampered by unsuit-
able and inefficient components,

Concert ln Portable Utilities Co., Ltd., Eureka 9916
Grand 4Ru/ No foodFisher Street, London, W.C.1. (For Second Stage)

Ad. 2070

It will pay you always to watch' WIRELESS WEEKLY Advertisements.
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TO nrerscnor FLAT.

The most complete set of
Transfers on !Ile Market.
*."- ' rr--

POIRVCOONI

IT'S the little things that count, and for sixpence
you can give your set that professional look, by
using " Radio Press Wireless Panel Transfers

(sold in large packets of 80 labels). They make all
the difference and add finish to your Panel. The
Radio Press use them on their own sets, which is
in itself proof that they are the best-they are also
the cheapest.
Buy a packet or two from your local wireless dealer,
or bookseller, but be sure you get what you want.

" Radio Press " Wireless Panel Transfers,
6d. per packet or 8d. post free direct from

-Radio 10-rezo,31-td.
BUSH HOUSE, STRAND, LONDON,W.C.2.

bar lays 1219.

It will pay you always to watch WIRELESS WEEKLY Advertisements.
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THE BOOKS
for Beginners and

Experts
The Radio Press Series.

Price
1 Wireless for All ... 9d.

By John Scott -Taggart, F.Inst.P.,

Simplified Wireless ...
By John Scott -Taggart,
A.M.I.E.E.

3 How to Make Your Own Broadcast
Receiver . 1/6
By John Scott -Taggart, P.Inst.P:
A.M.I.E.E.

4 How to Erect Your Wireless Aerial... I/ -
By B. Mitten, A.M.I.E.E.

5 The Construction of Wireless Receiv-
ing Apparatus
By P. D. Tyers.

6 The Construction of Crystal Receivers 1/6
By Alan L. M. Douglas.

7 How to Make a " Unit " Wireless
Receiver a/6
By. E. Redpath.

8 Pictorial Wireless Circuits ...
By -Oswald J. Rankin.

9 Wireless Valves Simply Explained...
By John Scott -Taggart, P.Inst.P.,
A.M.I.E.E. -

to Practical Wireless Valve Circuits ... 2/6
By- John Scott -Taggart, F.Inst.P.,
A.M.I.E.E.

22 Radio Valves and How to Use Them 2/6
By John Scott -Taggart, P.Inst.P.,
A .M.I.E.E.

13 Soo Wireless Questions Answered ... 2/6
By G. P. Kendall, B.Sc., & E. Redpath.

14 IS Tested Wireless Sets ... 2/6
By Percy W. Harris, Member I.R.E.

23 More Practical Valve Circuits ... 3/6
By John Scott -Taggart, F.Inst.P.,
A.M.I.E.E.

16 Home -Built Wireless Components ... 2/6
17 Wireless Sets for Home Constructors 2/6

18 Tuning Coils and How to Wind Them x/6
By G. P. Kendall, B.Sc.

RADIO PRESS PANEL CARDS.
r How to Make the W.I. Receiver ...

By Herbert K. Simpson.
SIMPLEX WIRING CHARTS.

x For 2 -Valve Set ... .. xi -
2 For 3 -Valve Set ...  II -
3 For 4 -Valve Set ... ... ... '/-

RADIO PRESS WIRELESS
PANEL TRANSFERS ... 6d.

°MODERN WIRELESS
COIL TABLE for Aerial, Ano
and Re -action Coils 6d.

RADIO PRESS ENVELOPES.
x How to Build an S.T.roo Receiver ... 1/6By John Scott -Taggart, F.Inst.P.,

A.M.I.E.E.
a How to Build a 4 -Valve Receiver

By Percy W. Harris, Member I.R.S.
3 How to Build the " Simplicity "

3 -Valve Set. By G. P. Kendall, B.Sc.
4 How to Build the All -Concert -de -Luxe

Receiver.
By Percy W. Harris,'Member I.R.E.

IS8 How to Make a 1 -Valve Reflex
' Receiver. By Herbert K. Simpson...
log How to Build an Efficient Single -

Valve Set. By Herbert K. Simpson... x/6
The Radio Press Envelopes are the most

complete guide to wireless construction ever
devised. They contain exact size panel and
wiring blue prints complete working drawings,
Sheets of instructions regarding construction
stnd working lists of components, and many
photographs on beautiful art paper showing
the set and wiring from every possible angle.
Every possible detail is explained and you
cannot go wrong.

*Just published.
Any of the above publications can be obtained

from principal wireless dealers and through anyokseller-or d.rect (plus 2d. postage, or, on
Radio Press Envelapes 3d.) from Book Dept. S.

I/-

1/6

2/6

2/6

2/6

2/6

116

RADIO PRESS LTD.
BUSH HOUSE, STRAND,

LONDON, W.C.Z.
Barclays Ad.

It will pay you
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Quality and
Distinction,

L . v":. v T. v v.v. v v7 _ _ v -Tv _ v7.

THE remarkable clarity and delightfully
natural Tone of the World-famous AMPLION
Loud Speaker when associated with a
suitable Receiving Set render wireless
reproduction comparable with the original

performance.

With an AMPLION the unseen speaker, vocalist
or orcheitra, as the case may be, is brought right
into the Home and the advantages of Radio Broadcast
may be enjoyed to the very full.

In artistry of design and fine finish the AMPLION
excels just as its efficiency is unapproached, so that
the AMPLION may well be regarded as the one
and only Wireless Loud Speaker for the Home of
Beauty and Refinement.

Write for illustrated folder describing
AMPLION Models-from 26/- upwards-
obtainable from all Wireless dealers of repute.

The Wireless
World's puoN Loud
Standard Speaker

A Product of The House of Graham
,'It, l'-.' .4 (

.7.--0.::,,,, ---' , 1 ..

- 1r IN

A...:.-------,------,/,-------,
' 1:- -------

(.4'

Patentees and Manufacturers :
ALFRED GRAHAM & CO. (a. A. GRAHAM),
St. Andrew's Works, Crofton Park, London, S.73.4.

always to watch WIRELESS WEEKLY Advertisements,
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YOU NEED
THESE BOOKS

Practical Wireless
Valve Circuits

Series No. S

This is the first book of ST
circuits and is called Pradical
Wind's. VON Circuits, by
John Scott -Taggart, F.Inst.P.,
A.M.I.E.E. Price 2/0 (post
tree 2/8). Circuits ST1 to
ST 67 are published in this
book, which is selling as well
to -day as when it was pub-
lished. No experimentet
worthy. of the . name.. can
afford to be without the two
ST Circuit Books. They are
friends which will never lead
you astray. Each circuit in
both books is fully described
and criticised.

All component values are
given in the neW editions of
Pradtical Wireless Valve

Olieuits and More Practical
Valve Circuits.

JOHN SCOT T-TAGGART, F. Inst P

" S.T." Circuits
These are too well known to need any introduction. This is the

latest book of them

More Practical Valve Circuits
Series No. S rs.

By JOHN SCOTT-TAGGART, P.Inst.P.,
Price 3/8 (post free 3/8).

Pull elozens of original circuits which you will find nowhere
else, as they are copyright. Circuits ST 68 to 541 and also ST 'So
and isr appear in this extremely useful volume, which lass had an
enormous sale amongst experimenters.

Radio Valves and How to Use Them
Series No. S 52.

Mr. Scott -Taggart has stated that he regards this as his best book
on the Valve from the point of view of the beginner. Radio Valves
and flow To Use Them, by John Scott -Taggart, F.Inst.P.,
A.M.I.E.R. Price 2/0 (post free 2/8). This book is by far the largest
published by Radio Press, Ltd., at 2/8, and is full of very valuable
information. The reader is presumed to know only what is contained
in our -Books, " Wireless For All " and " Simplified Wireless."

Vartio Treois, -Eta

THESE BOOKS
Wireless Valves

Simply Explained
Series No. S 9.

By JOHN SCOTT-TAGGART,
F.Inst.P.,

The most popular moder-
ately priced Book on the
theory of Wireless yet written.
It contains the results of
many years' patient research
and experiments-but told
in a non -technical language
which the amateur can easily
understand.

How reaction is caused-
how to stop self-oscillation-
how to select suitable circuits
for various purposes-how to
receive C.W.-the answers
to all these and many other
questions are clearly given.

If you want to know how
your set works this is the
Book you need.

2/6 or 2/8 post free.

All Radio Press Books are
obtainable from principal
wireless dealers and through
any bookseller, newsagent,
or from Book Dept. 8,
Radio Press, Ltd.

BUSH HOUSE STRAND. LONDON. W.C2

BarCLII'S I, 1 S.

It will pay you always- -to watch WIRELESS WEEKLY Advertisements.
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TUNING
COILS

&Howtowind them
,r2y-

N.wcial I, BSc

THERE is probably no single
Component in any Receiving Set
able to exert so much influence as

an Inductance Coil. A highly efficient
Coil (or Coils) will often make all the
difference between mediocre results and
really good loud reception.

Even if you feel that your present Set is giving
tolerably good results, the chances are that it will be
worth your while-presuming that you are using
plug-in coils-for short-wave lengths to use a set of
home-made basket coils. Such coils as these have
particularly low self -capacity.

This new book by G. P. Kendall, B.Sc. (staff editor)
contains concise details for making every type of Coil
used in Wireless to -day. Further, the advantages and
disadvantages of each type are discussed in such a
manner that the reader is able to make an immediate
decision as to the actual coils suitable for his require-
ments.

All necessary data, such as diameter of tubes, gauge of
wire, number of turns, etc., are given-the results of
the author's own experiments.

No experimenter can afford to be without such a
comprehensive guide as this.

TUNING COILS AND HOW TO WIND THEM.
SERIES No. S

1/6
Sold by all Booksellers, Newsagents, or through your local Wireless

Dealer or 1/8 post free, direct from Department S,

illabio Press,
BUSH HOUSE, STRAND, LONDON, W.C.2.
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LATEST RECEIVING SETS
Radiax designs cover a series of most up-to-date Sets,
which without undue complication include many refine-
ments rarely included in any one set. Series, Pcallel
condensers, valve switches, filament
switches, fine tuning devices etc., make
Radiax suitable for long or short waves.
In fact they are Universal. You may
BUILD YOURSELF or BUY COMPLETE.

No31-2-VALVE REGENERATIVE
A really wonderful set, simple to handle.
but sharply tuned, it will give good
Loud Speaker results up to about 20/25
miles, and will also pick up most British
end Continental Stations.

Including pair of
Broadcast Coils,

£4 15 0
(Supplied as factory
completed set only.)

With Valves, Batteries,
and Accessories, in-
cluding a first class
make of Loud Speaker.

£10 0 0
No. 61.

THE UNIVERSAL SERIES
These are real "distant " sets
with one High Frequency
Amplifier, and whether you
buy complete or build up

/4 yourself from our constructor I
set, it is an outfit you will be
proud to possess. Factory

Constructor's completed
Set. and tested.

No. a e. d. a s. d.
24. 2 -Valve 4 15 0 6 12 6
26.3 ,, 7 5 0 10 17 6*25. 4 9 15 0 15 0 030.4 5 7 6 15 0 0

'No. 28 has double circuit aerial tuning
with 3 -roll holder.

AD above sets
Vubject 12/8 per

alve mare=
Royalty.

RADIAX, LTD., 50, Radio House,
Percy St., Tottenkain Court Rd., LONDON, W.1. RAIEIM

3 minutes Tottenham Court Road and Goodge Street Tube Stations.
WEISATISFY YOU

Barclays 699.

WIRELESS CABINETS
IN VARIOUS DESIGNS, and WOODS
Mahogany. Satin Walnut. White Wood polished Mahogany.

Enquiries
Invited.

Catalogue
Post Free

Delivery
from

Stock.

Specials
to Order.

Makers: CAXTON CABINET & WOOD TURNERY MILLS
MARKET HARBOROUGH.

Telegrams & Telephone: Haddon, 59, Market Harborongh
It will tay you always to watch WIRELESS WEEKLY Advertisements.
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Radio Press
Envelope No. 9

SIMPSON
Single Valve

Set

ls. 6d.
(Post free Is. 9d.)

,11

ADVERTISEMENTS

Build one of these Fine
Simpson Single Valve Sets

RADIO
PRESS envelopes contain all the

information necessary to enable anyone
to construct highly efficient wireless apparatus even if they
have no previous technical or practical experience. Each
envelope contains all necessary working drawings, instruc-
tion sheets, full sized blue prints and photographs.

Envelope No. 9 enables you
to make the splendid single
valve set illustrated above.
It has been designed by
Herbert K. Simpson, and dozens
of letters have testified to its
range and power.

Envelope No. 8 enables you
to make a one valve Reflex
Receiver as illustrated below.
Works a loud speaker up so 10

miles from a Rrond 'pc,

Station, strong phone signals
up to 70 mile.

Obtainable from booksellers and wireless dealers or direct from Dept., S.

The largest Wireless Publishers in the world,

Bush House, Strand, London, W.C.2.

JANUARY 14TH, II92.5

Radio Press
Envelope No. 8

.

SIMPSON
Jr') Valve

Reflex Receiver

ls. 6d.
(Post free is. 9d.)

It will pay you always to watch WIRELESS WEEKLY Advertisements.
Barclays Ad. 1212
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THE MAGAZINE THAT EVERY.
ADVANCED WIRELESS MAN
STRONGLY RECOMI1ENDS TO
HIS LESS EXPERIENCED
FRIENDS

1925 JANUARY 1925
Mon. Tue. Wed. Thu Fri Sat.

'V"Mr
1 11/71111111
FirmiziA

Ar /'
x,.,

/44

1715
1?) 1%,:) 20 21 ";:,,,, 23 24
25 20 27 20 29 30 3%

Get Your Copy To -day.
0

Selection from Contents :
HOW TO BUILD A COMPACT SINGLE

VALVE REFLEX RECEIVER.
By Percy W. Harris, Member I.R.E.
THE ROLLS-ROYCE OF RADIO.

(How the Superheterodyne works.)
By John Scott -Taggart, F.Inst.P., A.M.I.E.E.
THE ANGLO-AMERICAN SIX (Contd.).

By Percy W. Harris, Member I.R.E.
HOW TO GET THE BEST OUT OF

A CRYSTAL SET.
By G. P. Kendall, B.Sc.

A LOW -LOSS CRYSTAL RECEIVER.
By Percy W. Harris, Member I.R.E.

SIX SIMPLE CRYSTAL CIRCUITS.
HOW TO TUNE A SIMPLE VALVE

SET.
By Stanley G. Rattee, Member. I.R.E.

THE HUMOURS OF MR. GUMBI.E-
THORPE,

and many more articles of interest.

FRE BLUE PRINT
with every copy.

Over a quarter of a million wireless enthusiasts have found
that the WIRELESS CONSTRUCTOR is the Monthly Magazine which
they have been waiting for. This issue offers greater attractions
than any of the previous numbers. It presents page after page
of fascinating information, interesting articles and useful notes,
written in such a clear and lucid manner that even the most

inexperienced will not find himself out of his depth. The issue now

abounds with numerous designs, splendid illustrations and
diagrams drawn in such a way that you simply cannot go wrong.
even if you have never seen a wireless diagram before Full
of sound advice, hints and tips, any item of which may possibly
save you shillings, or even pounds when designing or building
a set, yet the cost of this magazine, with the largest circulation
of any in England, is only Sixpence. Regular readers will
find that they obtain a progressive course of wireless which
will enable them to appreciate more fully the enormous possi-
bilities for future pleasure and entertainment in which their friends
can join them.

Any reader of the WIRELESS CONSTRUCTOR can build any one
of the sets described with confidence. Provided he follows the
instructions given, his success is guaranteed by the Radio Press.

The WIRELESS CONSTRUCTOR is edited by Percy W
Harris, Member I.R.E., who is the best-known and most able
constructional writer in the country The way clear and concise
explanations of otherwise difficult problems flow from his facile
pen has gained the admiration of beginner and expert alike.

When writing constructional articles, Percy Harris, Member
I.R.E., never overlooks the fact that the average reader has not
a large assortment of tools to hand, therefore, a beginner can
generally build a set described at lowest possible cost.

All Radio Press Publications
are under the general and personal direction of
John Scott -Taggart. F.Inst.P A.M.I.E E., the well-

known authority and inventor of the S.T.100 and
many other original and popular circuits.

tAWireless
Constructor

(6d. monthly)

Obtainable from all Bookstalls Newsagents and Booksellers, or

8s. 6d. per annum post free.

Radio Press, Ltd., Bush House, Strand, London, W.C.2.

Barclays tar?
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HERE is another feature of the World's Transformer that emphasises

THE CONSTRUCTION THAT COUNTS.
Note the heavy walls of insulation that separate the sections ofboth primary
and secondary windings. Each compartment is electrically fortified against
breakdown or leakage, and the ratio of insulation to wire in this construction
is greater than that of any other transformer on the market, giving as a result
the remarkably low SELF CAPACITY of only 18 micro-microfarads.
In addition, the sectionalising of the winding results in a distribution of
the voltage which greatly reduces the possibility of breakdown.
We can afford to guarantee R.I. productions. Their design and workmanship
is so splendidly strong in construction and results that the possibility of
failure is reduced to a minimum. Thousands have found the claims of the
R.I. to be genuine. You must make sure of

MAXIMUM VOLUME-MINIMUM DISTORTION
by demanding an R.I.

Price 25/-
Ask for the new R.I. Brochure.
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Make the Ethophone-Duplex your stan-
dard of comparison for home -built sets

IIOW do you judge your home -built receivers? In order to judge
the progress you have made in home -construction ; that is,
that your latest effort is an improvement on its predecessor,
it is essential to have an instrument of known efficiency. For

this purpose, an Ethophone-Duplex is most suitable. This five -
guinea Burndept receiver works a' loud speaker without distortion
about 20 to 25 miles from a main station and about 100 miles
from the high -power station. When you have completed a new
set, you could judge its tone and volume and whether there was any
distortion by, , comparison_ with the Ethophone - Duplex. The
possession of the inexpensive Ethophone-Duplex has a further
advantage for the constructor.

1 -
When all his own apparatus is dismantled, the Ethophone-Duplex will render
broadcast for the enjoyment of his faniiily with sufficient volume for normal
requirements. The EthoptioDuplex has several interesting features. Tuning
is effected by a special type of variable condenser and the reaction coil is controlled
by a geared coil -holder giving vernier adjustment. Bright or dull -emitter valves
may be used without altering the instrument, a dual rheostat being incorporated.
The wave -length range is from 250 to 5,000 metres. The reception range of the
Ethophone-Duplex as stated above is guaranteed under normal conditions, but,
under favourable conditions, this range has been exceeded in many cases. The price
of the Ethophone-Duplex (No. 1503) is FIVE GUINEAS without valves, coils,
batteries, etc., to whi,-h must be added £.1 5s. Marconi Licence. Write for full
particulars. Demonstrations can be arranged.

BURNDEPT
Purchase Burndept by its name-substitutes are not the same.

1
F your electric supply is 200-240 volt 50-60
cycle alternating current, you can charge your
accumulators easily, cheaply and conveniently at
home by means of the Balkite Battery Charger.

This new Burndept accessory is absolutely noiseless
in operation and has no valves or moving parts.
It is simple and "fool -proof." A rare metal called
Balkite is specially produced for use in the Charger.
The charging rate being 2} to 3 amperes per hour, a
6 -volt 50 -ampere accumulator will be completely
charged in about 20 hours at a cost of id. per hour,
based on a cost of 6d. per unit. Full particulars
will be sent on request.

No. 491. Balkite Battery Charger, 200-240 volts,
50-60 cycles (Aternating current), without acid or
oil. -.. ... £5 15s.

BURNDEPT LTD., Aldine House, Bedford St., Strand, London, W.C.2
Telegrams-" Burndept, Westrand, London."Telephone-Gerrard 9072.

LEEDS : 12, Basinghall Street (near City square).

CARD'FF : 67, Queen Street. NORTHAMPTON : 10, The Drapery.
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Wireless
" IRE -LESS," said a

schoolmaster recently,
" has gripped the

imagination of schoolboys to such
an extent that they are neglecting
their homework and spending
every available moment either
listening -in or building their own
sets."

" Wireless," says another
pedant, " is proving of incalcu-
lable benefit to the rising genera-
tion by transferring their interest
from worthless fiction to the
wonders of applied science. In
building their own sets they are
training their hands and eyes ; by
listening to distant stations they
are hearing foreign languages
spoken oy natives; in hunting for
foreign stations on the map they
are quickening their interest in
geography, while the instruments
they make give pleasure to the
whole family."

There are thus two sides to the
question of the influence of wire-
less on schoolboys, but every
thoughtful observer will agree
that, the benefits of wireless as a
schoolboy hobby far outweigh the
disadvantages. It is character-
istic 'of the healthy boy to ride
enthusiastically some hobby or
other; and we must not forget that
in Many cases before the advent
of broadcasting the hobby w -as
often one of little value to the
boy himself or his companions.

It is really surprising how many
educational subjects are brought
within the range of wireless re-
ception. - Take, for instance,

and the Boy
geography. Hunting for the
main and relay stations and com-
paring their signal strength with
distance fixes indelibly in the mind
of the student the relative posi-
tions of many great cities and
towns in this country;'

Seeking out the numerous
amateur transmitters he may hear
brings to his notice the names and
localities of hundreds of smaller

,>

CONTENTS

The Nature of H.F. Resistance and
its Effect in Multi -Layer Coils

Jottings By The Way.:
Experimenting on Five Metres ..
A Further Circuit on the Omni

Receiver .. .

A Useful Small Tool
Loose Coupling and Signal Strength
Random Technicalities ..
A "Super 5 " and Super -Hetero-

dyne Receiver ..
Valve Notes . .

A Chuck for Small Drills ..
Making a Start in Transmission ..
An Efficient Low -less Coil ..
Correspondence ..
Apparatus We Have Tested
Information Department ..

Page

498
503
505

506
508
509
511

513
517
519
520
525
527
531
533

towns and villages, while the
fascination of long-distance recep-
tion stimulates him to make a
close study of the geography of
the east coast of America.
Berlin, Hamburg, Munster,
Munich, Prague, Vienna, Madrid,
Paris-to him these are no longer
-mere names.. The keen wireless
student can tell you just how far
they are from London, as well as

their general direction and rela-
tion to one another.

It is scarcely necessary to men-
tion the many advantages of hear-
ing foreign languages spoken by
announcers chosen for their clear
articulation. The quite simple
valve set, well within the con-
Structional capabilities of the
average boy, will make audible on
any good evening at least three
foreign languages.

Physics is a branch of science
which makes little appeal to the
average boy, yet, soon after
taking up the hobby of wireless
he will seek to know more of the
fundamental principles - of this
science. He may even have his
interest in chemistry quickened by
elementary investigations into the
comparative merits of various
mineral crystals used as rectifiers.
Comparing the various loud-
speakers available he will uncon-
sciously train his ear to distin-
guish the finer ton -es in musical
reproduction, while the inevitable
diagram and sketches which
accompany every wireless discus-
sion will awake his latent artistic
abilities.

Electricity, magnetism, meteo-
rology, chemistry, physics, en-
gineering, music, draWing-is not
this a remarkAble list to tay before
those who take the narrow-
minded view that wireless is
detrimental to the progress of the
mode, a schoolboy ? We doubt
whether any other hobby can com-
pare with it for educational value.
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The Nature of High=Frequency Resis=
tance and its Effect in Multi=Layer Coils

By SYLVAN HARRIS.

An article giving the opinion of our contributor on the effects of high -frequency currents
on coils of varying types and characteristics, and covering coils of the multi -layer type.

BEFORE going into the
subject of this article, it will
be well to give an explana-

tion. of the whys and wherefores
of skin -effect in conductors, such
as wire with which the coil is
wound, and explain why the skin -

Fig. 1.-Illustrating the d'stribution
of a current

effect raises the apparent resist-
ance of the conductor or coil.

The ordinary resistance of a
conductor may be calculated by
the formula:

1

r = p -a -

when the path of the current flow
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Fig. 2. Curves showing relation
between frequency and resistance
ratio for straight copper wires.

is known, and the cross-section
of conductor traversed by the
current is uniform. Moreover, the
distribution of current through-

out the conductor must be
uniform, that is, every square
inch or square centimetre of the
cross-section of the conductor
must carry the same amount of
current. In this formula, r :s the
resistance of the conductor, p its
resistivity or specific resistance,
1 its length, and a its cross-
sectional area at right angles to
the direction of flow of the
current.

Skin -Effect
If, however, the distribution of

current throughout the conductor
is not uniform, these simple rela-
tions do not hold. This can
easily be understood from the
following discussion. Imagine
that a cross-section of conductor,
supposed square, is divided into
elements of area, and that each
filamentary conductor has the
same resistance and carries the
same fraction of the total cur-
rent. (Fig. 1.) The equality of
the currents in each filamentary
conductor is indicated by the
equal shading in the small
squares of the figure.

Heat Effects
Now imagine that the current

in one of the filaments is removed
and added to the current in
another. The total current in the
entire conductor is not altered,
but the heat generated in the
first -named filament becomes
zero, for it now carries no
current, and that generated in
the second filament becomes four
times as great. This, because
the heat generated is propor-
tional to the square of the cur-
rent. Accordingly the total heat
generation is increased, although
the total current was not altered.
From this it can be seen that anv
distribution of current in a con-
ductor that is not symmetrical
results in a resistance higher
than that for a uniformly distri-
buted current.

Current Distribution

The next thing to be considered
is : What is it that causes a sym-
metrical current distribution in a
conductor? It occurs only under
the action of alternating currents,
and becomes appreciable only
when the frequency of the current
becomes very high, more par-
ticularly in the radio frequencies.
The current is forced from the
centre of the conductor and is
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Fig. 3.-Curve of resistance ratios of
straight copper wire plotted against

diameter.

made to travel near and on the
surface. In round wires of
ordinary diameter at radio fre-
quencies, the current may pene-
trate into the body of the con-
ductor only as deep as, say, .00i
millimeter.

Magnetic Field
The reason for it is found in

the variations of the magnetic
field set up by the high -frequency
current flowing in the conductor.
The interior parts of the wire are
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linked by more lines of magnetic
flux than are the parts nearer the
surface of the wire. Hence the
self-induced voltages near the
centre of the wire are greater
than those near the surface, and
are in a direction opposed to the
direction of flow of the current.
The current, therefore, receives
greater opposition near the
centre. As a result it creeps
toward the surface of the con-
ductor.

Ohmic Resistance
Resistance, as defined above,

for the uniformly distributed
current is known as the ohmic
resistance, which depends only
on the nature of the conductor
and its dimensions. The effective
resistance of a conductor, how-
ever, may be very different from
this value, since it depends upon

Res/sionre Rot,o Of

zo
Th,

5moie Lover foil,
7i, -,s wound c70., Toqeihe,

q\ /6

_..s.`!

Q, mod
/2 MEM

ESN
e

FAI.,,,,,PraiLerniiialleWO

o,EN,siPlararig?5
VIER

0111005MaeliMUMUSZTain

11.321111110

2.930

INerIMIIIIISil=

34 Si

-am

lilaFrequence/(20,6cyries 11
ZOO 400 600 000 /002 /Oa

Fig. 4.-Relation of resistance ratio
to frequency in single -layer coils.

the amount of heat generated in
the conductor. It follows, then,
that the effective resistance of a
conductor " suffering " from
skin -effect may be many times
the ohmic resistance, and such is
the case. The magnitude of the
skin -effect is spoken of as the
ratio of the effective resistance at
high frequency to the ohmic re-
sistance (at zero frequency), or
in symbols, R/Ro.

Skin -Effect
The magnitude of this effect

depends mostly on the dimensions
of the conductor. Small wires
have less skin -effect than large
ones, although their ohmic resist-
ance is considerably greater.
Skin -effect also exists to a marked
degree in flat conductors, such as
strips or tapes. There is no
doubt that it also exists in
condenser plates.

Very exact formulae are avail-
able (Rosa & Grover, Bulletin
Bureau of Standards, Vol. 8) for

MO li-e94.evey R. (ioaaaeo 4r/e)-of
sin9ie Love,- Coils.. darn =6cms(34-;)

Turns wound dose. L= 50 mh

4

3

,,

0C

2

/
5. W G

/4 /8 22 26 30 34'
Fig. 5.-Showing the H.F. resistance
of coils wound upon the same former
with different gauges of wire to pro
duce art inductance of 50 micro -

henries.

calculating the high -frequency
resistance of straight wires, and
from these formulae the curves
shown in Fig. 2 were computed.

Resistance Ratio
It is interesting to note that the

skin -effect is generally greater for
the larger wires than for the
smaller. Furthermore, the resist
ance ratio increases steadily with
the frequency. The ratio for very
small wires differs little from
unity, meaning that their resist-
ances do not change very much
with the frequency. This is the
reason why very fine wires are
used as standards of resistance
for high - frequency measure-
ments. The resistance of No. 32
10917 rre9uency R. a000 000cycles) of

5/n0/e toyer rc.ls: c/ Orn:-.807,... (1)
70.7,5 wound close L= /00 mh

4

3 P

i= 3/4
,/eo

2

/
S. WO

1 J 1
/4 /8 22 26 30 34

Fig. 6.-Curve produced under the
same conditions as in Fig. 5, but

using a coil of 100 microhenries.

wire does not change more than
about io per cent. over a range
of i,000 kilocycles.

High -Frequency Resistance
In determining the actual high -

frequency resistance of wires or
conductors, all that is necessary
is to obtain the D.C. resistance
and multiply it by the resistance
ratio. Thus, if No. i6 wire has
a resistance to direct currents of
2.5 ohms per thousand feet, and
(see Fig. 2) its resistance ratio is
6.4 at i,000 kilocycles (r,000,000
cycles), the resistance of the wire
at r,000,000 cycles will be
2.5 X 6.4=16 ohms per i,000 feet.
This, of course, is for a straight
wire insulated in space, so that
there are no losses through insu-
lating materials, and, moreover,
is sufficiently removed from other
conductors or circuits so that
there is no transference of energy

High

5

Frequency R &0'0X coded
of 5/Phole Loge,- Co//s

ebom ..6' ems rit) 7,:nws
wound close L= /50 mh

4
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1-425'
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-,-.,,_ ---""
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/4 /0 22 25 .30 .34

Fig. 7.-Curve using an inductance
of 150 microhenries.

from the one to the other through
the coupling between them.

It is interesting to note that if
the resistance ratios for a given
frequency, say, i,000,000 cycles,
be plotted against the wire
diameter, we shall obtain a
straight line relationship, as
shown in Fig. 3.

Straight Wire
This may not be an exact

straight line, but it may be con-
sidered straight for all practical
purposes. Making this assump-
tion it can be shown that the re-
sistance ratio at r,000,000 cycles
is related to the wire diameter
by the approximate formula

Ro37.8 D +o.3 (diameter in cms.)

This simple relation can he
utilised in obtaining an expression
which will give the high -fre-
quency resistance per foot of wire
directly at i,000,000 cycles, by
remembering that the D.C. re -
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sistance of round wire is inversely
proportional to the square of the
diameter of the wire. In other
words, it can be shown that the
D.C. resistance is given by
R. = 0.000062 ohms per foot.D'

Multiplying these two relations

1.--

_5

0C

4 1=547

i-
6- " -058

-

3
'''......_

e High Frequencyfi: (200a am vees) of
_Yinqie /aver cows.. Oii2M ..e0775 AO

7//75 wound close. 2=200 mh

5W6
I. I

74 22 26 30 34

Fig. 7.-Curve produced when using
a coil of 200 microhenries.

together, we obtain the simple,
approximate relation for the re-
sistance of straight wire at
1,000,000 cycles, as given by

R = 0.00234
D

ohms per foot.

This relation holds only for
,000,0o0 cycles, but similar rela-

tions can be obtained for other
frequencies.

Frequency Curves

The problem is much more
difficult with coils. There is one
formula available for computing
the resistance ratio of single -
layer coils (Bulletin Bureau of
Standards, Vol. 4, L. Cohen)
which holds over a considerable
range of frequencies, and from
which the curves shown in Fig. 4
were computed.

Internal Magnetic Field

Comparing these curves with
those in Fig. 2, it will be noticed
that the resistance ratios are very
much higher. This is due to the
fact that besides having lines of
magnetic flux within the wire it-
self, forcing the current to the
skin of the wire, there is present
inside the coil a relatively strong
magnetic field which forces the
current to use only that part of
the skin of the wire which is on
the outside of the coil. As a re-
sult the skin -effect in coils may

be many times that in the or-
dinary straight wire. These
curves are complex and no simple
relations can be derived from
them as in the case of the
straight wires. Hence the effect
for every size wire and every con-
dition of frequency must be com-
puted separately.

Low D.C. Resistance
Whereas many experimenters

have been constructing coils
whose diameter is equal to 2.46
times the length, thus obtaining
the lowest direct current resist-
ance for the coil, this ratio does
not hold for the high -frequency
resistance. The ratio

diameter
length

holds only for the D.C. resistance
and is seriously affected by the
skin -effect (or variation of the
resistance with frequency) and
the coil capacity.

On Fig. 5 have been marked
the values of the above ratio for
three coils of the same diameter,
but of different inductance. The
lowest points of the curves are
chosen, viz., at No. 14 wire.
These ratios vary from about in
the case of the 200-microhenry
coil to 1 in the case of the ioo-
microhenry coil, and is likely to
be a little larger for the 50 -micro -
henry coil.

-2.46

Errors

It is apparent, therefore, that
attempting to arrive at the lowest
resistance for a coil may result in
rather high resistance, if the
ratio 2.46 is adhered to. The
reader must remember that these
figures were arrived at by calcu-
lation and are subject to error on
account of other losses in the coil
which cannot be calculated, as,
for instance, insulation losses. It
has been pointed out before,
however, that although these
other losses cause errors in the
calculation of the exact resist-
ance, they should not materially
change the position of the low
points of the curves with respect
to the wire size, at least in coils
which do not have very great dis-
tributed capacity.

Formula; are not known for
computing the skin -effect in
multi -layer coils, but we can use
the formula for the single -layer

coil as the basis of our argument.
Let R. represent the resistance
per foot of wire on the coil, and
R/R, the skin -effect. Then, if n
represents the number of feet of
wire on the coil, and Ra/R repre-
sent the effect of coil capacity,
the total resistance (apparent) of
the coil is

n x R Ra
x X - Ra

R. R

Turns per Inch
The ratio R/R., due to the

skin -effect is obtained from the
curves in Fig. 4, or from

= + 9.28 N2 d3 f
R.

from which the curves have been
derived. Now, at radio frequen-
cies, the quantity " one " is rela-
tively small as compared with the
last term in the formula. Thus,
where the total resistance ratio
becomes as high as, say, 40, then

is only 2.5 per cent. of 40. For
the sake of argument, therefore,
let us suppose that the resistance
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Fig. 8.-Showing number of turns
required in single -layer coils of the
same diameter to give different
values of inductance.

ratio is proportional to the square
of the number of turns per inch
in the coil. (In the formula
above, N is the number of turns
per inch of length of the coil, f
is the frequency in kilocycles, and
d is the diameter of the wire in
inches.)

Let us now consider two coils
having the same inductance, but
one of these having only a single
layer of turns, and the other
having two layers, each layer
having the same number of
turns. Both coils have the same
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diameter and are made of the
same size wire.

R. is the same in both coils,
since they are wound with the
same size of wire. This is the
D.C. resistance in ohms per foot
of wire.

R/R, has been more than
quadrupled, since we have
doubled the number of turns per

O. C. Rests/once clit4i.e
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Fig. 9. ---The variation of Ro and
resistance ratio for single -layer
coils.

inch by using two layers of turns,
and the ratio is roughly propor-
tional to the square of N.

Ra/R has increased a little,
due to the capacity between
layers and between turns.

Double -Layer Coils

Although we are not able to
calculate the skin - effect in
double -layer coils, it is reason-
able to believe that since it varies
as the square of the turns per
inch in the single -layer coil, it
cannot vary less than this in a
multi -layer coil. Suppose, for
the sake of argument, it does
vary as the square of N. Accord-
ing to this, we see from the
above that due to the skin -effect
the resistance ratio has at least
been quadrupled, meaning that
the total coil resistance has at
least been quadrupled if we
should have the same length of
wire in each coil. Added to this,
we have the coil capacity raising
the resistance still further.

Length of Coils

The next point to consider is
the number of feet of wire in each
coil. Fig. 8 shows the number
of turns of wire required to give
various values of inductance in
coils having a diameter of 8 cms.

(31- inches). From these curves
the turns required to give roo
microhenries have been picked off
and inserted in the following
table. (All the coils considered
here are closely wound.)

Wire
Size

Turns Turns Per cent.
required requited decrease in

in in amount of
single -layer double -layer wire

coil coil required

14 49 39 20
16 43 34 21
18 39 32 18
ro 36 3o 17
22 34 219 15

This table shows that, where-
as the resistance of the coil has
been increased by more than 300
per cent., due to skin -effect, the
decrease in resistance due to
using less wire is less than 20 per
cent. We cannot, therefore,
hope to think of a low -loss coil
having more than one layer of
turns.

Spacing

Spacing the turns of the coil
will help matters considerably,
but when we do this we are
defeating the purpose for which
we are using multi -layer coils,
that is, to conserve space. If the
turns of the double -layer coil, dis-
cussed above, are spaced so that
the distance between turns is
equal to the diameter of the wire
and insulation, we shall still have
the same number of turns per
inch of coil length as we had in
the single -layer coil. The in-
crease of resistance due to skin -
effect, therefore, will be small, if
any, but more wire will be needed
in the coil to give us the same
inductance due to the spacing.

The Resulting Coil
The resulting coil will, there-

fore, be little shorter than the
single -layer coil of the same dia-
meter and wire size closely
wound, and its resistance will be
somewhat higher. The enormity
of the skin" -effect can be seen
more easily if we consider coils
of three or four layers. The
resistance of these coils is in-
creased to at least nine and 16
times the resistance of the single -
layer coil wound with the same
wire and the same spacing be-
tween turns.

This great increase in the skin -
effect moves the lowest point of

the resistance curve of the coil
toward the smaller wire sizes.

Increase in Skin -Effect
Fig. o shows the variation of R.

and the resistance ratio R/R, for
single -layer coils of the same dia-
meter (8 ems.). Now if, for any
reason, as, for instance, by
doubling or tripling the number
of layers, the skin -effect is in-
creased to four, nine, or 16 times
its value for the single -layer coil,
the curve R/R, will become very
steep, as indicated by the dotted
curve. When these values are
multiplied together (R. x

R
and

then multiplied by the number of
feet of wire, the resistance curve
of the coil (Fig. s) will become
steeper on the left-hand side, and
will begin to turn upward sooner.
This causes the lowest point to
move to the right.

Multi -Layer Coils

It seems, then, from all that
has gone before, that in trying to
design coils of the lowest resist-
ance possible, multi -layer coils

- R/le, for 5m9/e -lover Co;/4
or /OM 000 ry,-.4
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are out of the question. Much
work has been done by many ex-
perimenters with multi -layer coils
in trying to reduce their distri-
buted capacity, but from what we
have learned it seems that this
is a small item compared with
the skin -effect in coils, or the in-
crease in their resistance with
frequency. Even in the case of
single -layer coils, writer after
writer has advised that the turns
be spaced so as to decrease the
distributed capacity and so lower
the coil resistance. It does this
undoubtedly, but since the coil

501



Wireless Weekly January 21, 1925

'capacity in the single -layer coil
was very small in the beginning-,
we have not 'gained much by re-
ducing the capacity. What has
happened is that we have de-
creased the skin -effect enor-
mously by spacing the turns, and
have so lowered the resistance
considerably. The attention of
designers, therefore, should be
directed more toward reducing
the skin -effect by a proper choice
of wire size and spacing in coils.
This is an old story, but is not
generally known to designers,
judging from the resistances of
many of the so-called low -loss
coils on the market.

Since multi -layer coils are out
of the question in considering
coils of low resistance, we will
consider only those types which
are in effect single -layer coils.
This also puts out of the question
the spider -web type of coil, which
is in effect a multi -layer coil,
having only one turn to the layer.
These turns are bent out of the
circular shape, so that the coil

may be wound around a group of
pins arranged radially about a
central supporting core.

The number of turns per inch
of coil length in this type of coil
is very great, since the coil is
only one turn long, without con-
sidering the bends in the wire.
Furthermore, since the turns near
the middle, having a small dia-
meter, contribute little to the
inductance of the coil, the amount
of wire used on this coil must be
large compared with the ordinary
single -layer coil. It is, there-
fore, an unfavourable arrange-
ment, as far as concerns resist-
ance, and it is probable that we
would have to sacrifice too much
in efficiency in using this coil for
the saving in space that is
effected.

All of the various types of coils
can be analysed in this way, and
it should not be a difficult pro-
blem for the designer to build a
coil of low resistance or the pur-
chaser to make the proper judg-
ment in buying a low -loss coil.

Watch Your Workshop Tools

AT this time of the year,
when the air is filled with
moisture, tools are apt to

suffer seriously unless they are
carefully attended to. This
refers particularly to those which
are left in unheated outdoor
workshops. The effects of rust
on certain kind of tools are most
destructive. A finely graduated
steel ruler, for example, soon
becomes almost useless if it is
attacked by rust, since the
graduations are rendered nearly
illegible. Chisels, files, saws,
drills and other cutting tools also
suffer badly, the effects of rust
being to blunt their edges and to
ruin their efficiency.

Walls of the Workshop
Many constructors make a

habit of hanging a great many
of their tools on the walls of the
workshop, using either nails or
strips of leather for the purpose.
If this is done they must be care-
fully looked over from time to
time, for though the visible sur-
face of a tool so housed may not
be attacked, that which is against
the wall may rust badly, and if
the tool is not used for some time

the damage may go on unsus-
pected.

Rust
The greatest preventative of

rust is grease. An oily rag -
should be kept on the workshop
bench, and each tool should be
given a rub over with it when-
ever it is put away after use.
This is not to say that tools
should be kept always in a messy
condition which makes them un-
pleasant to use. The thinnest
film of oil is quite sufficient to
safeguard them from the attacks
of rust provided that it is re-
newed from time to time. Those
who possess outdoor workshops
will do well to bring their finer
tools, such as gauges, micro-
meters and the like, indoors, and
to keep them there during the
damper months.

Lathes

If you possess a bench drill or
a lathe never omit to cover them
up when they are not in use.
Keep all gears and running- parts
thoroughly greased, and do not
forget to wipe over the lathe bed
or the drill table frequently with
an oily rag. It is a very good
thing in the case of an outdoor
workshop to dry it out tho-
roughly at frequent intervals by
keeping a small oil stove burn-
ing for some hours. This pre-
vents the walls from becoming
saturated with moisture, as
might otherwise be the case.

BROADCASTING PLAYS
R. W. H.

Our photograph shows Mr. Donald Calthrop, manager of the Kingsway
Theatre, London, whence extracts of the revue " Yoicks" were

broadcast recently.
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TINGS TUE WATbf'af.
Bright Ideas

" HIS," said Poddleby,
glancing up from the
paper that he was reading

as he sat in my study, " this is
the age of really bright ideas.
I find one described here which
will make even you, Wayfarer,
smile a little." I was too languid
to arise and administer to
Poddleby the chastisement for
which he appeared to be asking,
for during the previous four
days I had been drenched to the
skin in a thunderstorm, half
blinded by lightning, reduced to
a pulp by torrents of rain; frozen
until I had chilblains on every
finger, and tanned by the sun
until I narrowly missed sun-
stroke. I am speaking, of
course, of the seasonable weather
which we have enjoyed during
the past weeks. Instead, there-
fore, of beating him about the
head with the coal .shovel, I

simply looked up and said, " Oh,
really !" " Yes," said Pod&eby,
" Would you believe it, here's a
fellow who has got a really bril-
liant inspiration about reflexes.

A Sign of the Times
"-He has a two-valver, and

he finds that he gets far better
results by replacing the first with
two valves . ". But,"
said I, " I have always under-
stood that the whole idea of
reflex sets was that with it you
made one valve do the work of
twin." " I thought," remarked
Poddleby, " that even you- would
see it. There seems to me to be
something rather noble in making
two valves do the work of two."
" Perhaps," I said, " it is merely
a sign of the times in which we

-live. Somebody has formed a
trades union for valves and has
started a movement for less work
and more volts." " That brings
me," Pciddleby went on, " to
something that I want to talk

to you about. Have you ever
heard of the super -heterodyne? "
" Of course," I replied brightly,
" Who has not? You mean the
thing which uses thingamejigs
and thingmebobs to avoid the
whatyoumaycallit effect." Pod-
dleby stated emphatically that my

Drenched to the skin in
a thunderstorm

lucid explanation showed that I
was thinking of quite a different
circuit, and proceeded to describe
to me in his own masterly fashion
precisely what the super -hetero-
dyne is, and what it does, and
how and why.

Poddleby on the Super -
Heterodyne

As you, reader, are no doubt
seeking' for information on the
subject, having been like myself
too indolent to read the numerous

Inserts corrugated paper before
interviewing the headmaster

explanatory articles which have
been laid before you, I will do
My best to make things perfectly
.plain by recording what Poddleby
told me. The super -heterodyne,
it appears, gets its name from
the fact that it was born in the
States where everything wireless
begins with " super " and ends
with " dyne." The name is one
of those blissful compounds of

Greek and Latin words with
which we are all familiar nowa-
days. " Super " means above,
" hetero " means other, and
" dyne " means power. Other
authorities maintain that the
component words should be
divided into " super," " heter,"
and " odyne," in which case the
first two have the significations
already recorded, and " odyne "
means a pain under the waist-
coat. Super -heterodyne, there-
fore, means either " above other
power " or " above other pains."

Take your choice
You must take your 'choice.

The whole essence of the super-
heterodyne system is that you
must use lots and lots and lots of
valves. For this reason it is
heartily endorsed by valve manu-
facturers, ebonite makers, accu-
mulator merchants, wire -drawers,
transformer winders and other
disinterested folk all over the
civilised world. No self-respect-
ing super -heterodyne set can be
less than one yard in length; nor
should it contain a smaller num-
ber of valves than ten. On this
account it makes a very special
appeal to the real wireless enthu-
siast who has found his style
rather cramped by the fact that
he could not go beyond the five
or six-valver, and that any silly
ass could make as big a set as
his own. The super -heterodyne
opens up almost a new world, for
there is no need to stop at ten
valves ; you can make it a round
dozen or almost as many more
as you like.

How it Works
The working of the super-

heterodyne set is perfectly simple.
In the ordinary set containing
two stages of high -frequency
amplification you take such
oscillations as your aerial con-
descends to bring in, and apply
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them to the long-suffering grid
of a high -frequency valve. Owing
to the enormous rate at which
they smite him the grid resents
this and communicates its dis-
pleasure to the plate. Would you
not howl if you were smacked a
million times a second? How
then can you blame the valve for
doing the same kind of thing?

Preventing Howling
The only way of preventing

howling in this kind of set is to
supply a large amount of damp-
ing, just as the schoolboy does
when be inserts corrugated paper
before interviewing the head-
master. Like the corrugated
paper, the damping has the effect
of deadening the blows and so
reducing the howling ; but the re-
sult is that neither the beating
nor the oscillations do their work
properly. In the super -hetero-
dyne set you take your high -
frequency valves and, meta-
phorically of course, fling them

Small street urchins who put their
fingers to their noses.

into the dustbin. To the aerial
circuit you apply the rectifier un-
padded with any kind of damp-
ing. So far so good.

Treating them Gently
And what of the output of this

valve? Are we to reduce it
immediately to sounds that the
ear can hear? No, a thousand
times No. That would spoil the
whole idea. Instead (this is where
the hetero comes in), we make
use of a separate oscillating valve
and with its help produce a beat.

Speed Adjustment
Over the oscillating valve

Poddleby became rather involved,
but I gather that it is rather like
holding a bunch of carrots in
front of a hungry donkey. The
greater the moke's appetite and
the larger the bunch, the higher
will be its rate of progression.
By suitable adjustment you can
obtain any speed you like. You
apply the oscillations so obtained
to your rectifier valve, but adjust
them so that a beat is obtained

at round about 4,00o metres. As
might be expected, it is the little
wavelengths that howl at you. ls
it not the small. street urchins
who place their fingers to their
noses or make insulting remarks
as you pass? The long, fat alder -
manic waves are far too respect-
able to indulge in anything so
puerile as howling, and one can
amplify and amplify them again
without their protesting in the
least, and in the super -heterodyne
you proceed to do so to the tune
of three, four or five stages. Do
not be afraid. They are guaran-
teed not to bite.

And So On, and So On
Having made these nice, tame

oscillations as fat as can be
desired, you rectify them once
more with the help of yet another
valve, so as to make them still
tamer. You can then pass them
through stage after stage of
common or garden low -frequency
amplification until you have all
the noise that even you, reader,
can desire. Such in a word is the
super -heterodyne principle as I
understand it from Poddleby, and
as you, I hope, understand it
from me. If you do, well and
good ; if not, I can only say that
1 am sorry, though I trust that
your friends will not insult you
as Snaggsby insulted me the
other day. He came into my
house looking rather excited, and
said, " Look here, Wayfarer, I
stood up for you at the club to-
night with Gubbsworthy and
Bumpleby Brown. They were
maintaining that you had not the
brains of a bluebottle." " Did
you, Snaggsby," I cried, seizing
his hand, " I thank you a
thousand times. But tell me,
how did you refute them? "
" Well," cried Snaggsby, " I
simply told them that they were
liars. I said that you had." Any-
how, I hope that you have
followed without the use of a wet
towel round your head or the
shedding of tears of anguish, the
simple account of the super-
heterodyne that I have given
you.

Everybody's Doing It
But I have news to break to

you, which is that Poddleby is at
present engaged in the construc-
tion of a twelve -valve super-
heterodyne set. He has asked
me to give him my help in
making it, and I foresee that I
am in for rather a sticky time.

January 21, 1925

No more borrowed valves
Time was when I could borrow

valves at will from Poddleby, but
I fear that now he will want all
his own back, and probably a
few besides. Regretfully I have
resigned Poddleby's invitation to
assist him in the construction of
his set, for the fact is that Pro-
fessor Goop and I are engaged
in the construction of a Hyper-
superheterautodyne receiver which
is intended to deal much more
kindly with oscillations than the
rather crude things which are
being made up in thousands
nowadays. In these, you let
waves down in two successive
bumps from high frequency to
medium frequency and thence to
audio frequency. In our circuit
the process is far  more gradual,
and we find that waves treated in
this kindly fashion show their
appreciation and their gratitude
by becoming so tame that they
will eat out of your hand and

The Coop- Wayfarer Hypersuper-
heterautodyne . . .

will do anything that you like to
ask of them. The Goop-Way-
farer Hypersuperheterautodyne
demands the use of at least nine-
teen valves; but this is all to the
good, for the :proud possessor of
such a set can always hold his
head high amongst the mob, and
need fear no competitiOn from
wireless men of lesser calibre;

WIRELESS WAYFARER.

The Wireless
Constructor

February Number.

In this issue is given
the wiring diagram
of the "Anglo-
American Six," and
a free blue -print of
a " Compact Single
Valve Reflex
Receiver."

BUY YOUR COPY TO -DAY.
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Our photograph
shows a back -of -
panel view of the
wavemeter d e -
signed for u s a
with the five -
metre oscillator.
Readers will note
the manner in
which the coils
and lamps are
connected to the
variable con-
denser. The de-
tails of the coils
were given in our
issue of December k44*,..--

31, 1924.

This photograph shows a rear view
of the panel indicating the positions
of the various components. The
small radio chokes seen to the left
and right of the valve should be
noted; the absence of valve legs will

also be observed.

Experimenting on Five Metres
By WILLIAM A. BRUNO.

. ... In our last issue we gave
constructional details of how
fo build a transmitter which
may be used for experi-
menting on a wavelength of

five metres.
The photographs reproduced

' below show the wavemeter
and how to mount the coils,
the complete transmitter back-

: of - panel wiring and other
details as indicated.

A side photograph of the panel, with
milliammeter, supported by an
ebonite tube for purposes of insula-
tion. Readers should take careful
note of how the valve is connected,

the pins having been removed.
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Fig. 1.-The circuit arrangement.

ALOOSE -COUPLED single -
valve set, with well -con-
trolled reaction, is, under

good conditions, a very useful
receiver, and if a two -valve L.F.
amplifier is added much useful
work may be done with this com-
bination. Such a circuit is shown
in Fig. 1, in which it will be
seen that the first valve acts as a
detector and the second and third
valves are transformer coupled
low -frequency amplifiers.

Tuning Arrangements
The tuning arrangement con-

sists of a primary coil Li, tuned
by the variable condenser Ci of
.0005 ,uF capacity, connected in
parallel with the coil. The
primary Li is coupled to the
secondary coil L2, which is tuned
by a condenser C2, also of .0005
iuF maximum capacity. The
usual grid condenser C3 and
gridleak R4 are provided for the
detector valve V5, in the anode
circuit of which is connected the
reaction coil L3. The three coils
Li, L2, L3 may be conveniently
arranged in a three-way coil
holder, the secondary coil L2
being in the fixed socket in the
centre, with the primary Li and
the reaction coil L3 in the mov-
able sockets on either side.

Rectification
Incoming oscillations are recti-

fied by the first valve, and the
rectified currents in the anode
circuit of this valve pass through
the reaction coil and the primary
Ti of an L.F. transformer Ti T2,
the secondary of which is con-
nected across grid and filament
of the second valve V2. Amplified

L.F. currents appear in the anode
circuit of V2, which contains the
primary T3 of a second L.F.
transformer T3 T4, the secondary
of which is connected across grid
and filament of V3. A second
stage of L.F. amplification is
thus provided, and the further
amplified currents pass through
and operate the loud -speaker
L.S. connected in the anode
circuit of the last valve, and
shunted by a condenser C6, for
which .002 ,uF is a good
general value. The primary
winding of the L.F. transformer
TS T2 is shunted by a condenser
C4 of .00r tiF capacity.

111111111Ell

A
Further Circuit

on the ())

Omni Receiver

Connections
This useful circuit may be

readily wired upon the Omni
receiver, and the wiring key for
this purpose is given below: -

51 -33
33-34
42-41
41-52

22-I 5
21-37
22-38
30-I 4

17-18 29-48
25-26 6- 7
18-19 55-z3
27-12 23-24

32--40
27-43 31- 8
26-40 23-39

19-35

4- 1 31-47
9-21 56-16

55-48
When the connections have

been made according to the wir-
ing key, and also the aerial,

The new method adopted in the production of plays at 2L0. The
script is projected on to a screen, thus eliminating the rustling of

paper, and also permitting the artists to raise their heads.

EIIIM111111MINEWNI11111111111111111111M11111111111111
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The merits of loose -
coupled tuning will be
appreciated by those
users of the Omni who
suffer from interference

earth and battery connections
made, the set may be tried out.
Suitable coil values are No. 35 or
so as the primary or aerial coil,
No. 5o or 75 in the secondary,
and No. 5o for reaction. To
cover the higher broadcast wave-
band up to soo metres, No. so
should be used in the aerial,
No. 75 as secondary and No. 5o
for reaction. For 5XX a No. 15o
should be used in the primary,
with a No. 250 as secondary
coil, and a No. 200 for reaction.

Coupling
First keep the primary and

secondary coils fairly tightly
coupled, and with the reaction
coil kept well away from the
secondary, tune in the local or
nearest broadcasting station by
varying the condensers Co and
C2. When signals have been
tuned for maximum strength
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Fig. 2. --The terminal board.

slowly bring up the reaction coil
towards the secondary, retuning
slightly on C2, to see if a correct
reaction effect is being obtained.
If not, try reversing the leads to
the reaction coil by changing
connections 4-1 and 9-21 to
4-9 and 2 I-I .

By loosening the coupling
between primary and secondary
coils, and the judicious use of
reaction, very good selectivity
may be obtained. The effect of
making the connection 41-25
(shown dotted in the circuit
diagram of Fig. t) should be
tried, while it will probably be
found an advantage to use nega-

Our photograph shows Mr. R. E. Jeffrey, dramatic producer at 2L0
superintending the production of a play broadcast from that Station.

'
-A -

AA

tive bias on the grid of the last
note -magnifying valve by break-
ing the connections 55-48 and
inserting grid cells at the point
marked X on the circuit diagram.

Telephone Comfort

CERTAIN types of head-
phones, though there is
nothing to be said against

their electrical efficiency, seem to
be designed with no thought for
the comfort of those who use
them. It is when one is wear-
ing the head telephones for long
periods on end at such times,
for instance, when one is en-
gaged in protracted endeavours
to tune in American broadcast
transmissions-that one realises
haw uncomfortable they can be.

Should the shape of the head-
band be such that the ears are
too tightly gripped by the re-
ceivers, it should be straightened
out a little. Do not try to do
this by taking one receiver in
each hand .and pulling them
apart. If you do you may in-
crease the distance between them,
but you will very probably form
at the same time a very uncom-
fortable depression in the middle
of the headband. Instead, hold
one receiver in the left hand and
grip the head band, with the
thumb of the right hand on its
upper side. Then work right
round the headband, straighten-
ing it slightly as you go.
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A Useful Small Tool

ATOOL that I \ % imild not be
without in my workshop is
a 4B.A. die which has

always proved its usefulness. A
die of this kind costs only about
a couple of shillings, and the con-
structor will do well to provide
himself with one even if he does
not possess or intend to purchase
a die holder. Let me give one or
two examples of the jobs that can
be done with the help of a die.

Badly cut screw threads
A batch of 4B.A. screws is

purchased in a hurry. from the
first shop that one comes to, and
when they are brought home it is
found that - they are much too
tight a fit for standard nuts. The '
die is fixed in the jaws of the vice

aged; this can be rectified very
quickly with the die.

Damaged threads
The other .day I wanted for a

particular purpose some very
long 4B.A. screws.. The only
kind that I could obtain were not
threaded right up to the head.
By placing the die in the vice as
before and using a ratchet screw-
driver they were threaded right
down in a few minutes. Every-
one knows that it is sometimes
difficult to avoid damaging, the
threads at the end of a screw or
a piece of studding when shorten-
ing is done with the hacksaw. In
such cases they become very dif-
ficult to start. Btfore cutting is
done run on the die. Its removal

Our photograph shows one of the operations in the manufacture of
the B.T.H. headphones. The end of the stirrup is being bent to

prevent the slides from coming off.

and the screws are run through it
with the help of a screwdriver.
However badly their threads may
have been cut in the first instance
they will now go easily into the
nuts. Or, again, the threads of
a screw or of a piece of studding
may have been accidentally dam -

after cutting has been made will
make the threads perfectly clean
and render the screw quite easy
to start.

A tip
If a die holder is purchased it

should be of the kind which takes
a guide or collet. This is a small

January 21, 1925

metal bush fitting on to the front
of the holder. The rod to be
threaded passes through it before
coming to the die, and its end is
thus presented perfectly straight
to the cutters. Without a collet
it is not at all easy to avoid going
crooked, especially if the rod to
be threaded is rather a tight fit
for the die. R. W. H. '

WIRELESS CONTROL
FOR AEROPLANES

Experiments are being con-
ducted for the purpose of
ascertaining whether it is
definitely possible to control
the paths of aeroplanes by radio
waves. Because there has
always existed a certain risk of
collision between aeroplanes
flying in different directions,
especially at night, means are
being searched for that will over-
come this very serious objection
to night flying.

The latest attempts have been
to lay electrified cable along the
ground the length of the route
taken by the flyers. The appara-
tus to be tested is to receive the
radio waves emitted by these
electrified cables. By means
of this apparatus the pilot is
immediately and automatically
warned if he has deviated
from his path in even the
slightest degree. A more ad-
vanced mechanism provides for
a method of utilising these radio
waves from the ground cables
automatically to steer the aero-
planes, thereby leaving the pilot
free to concern himself merely
with his altitude and the condi-
tion of his motors.

If these experiments are suc-
cessful it makes for the establish-
ing in the near future of greater,
better and safer aeroplane trans-
portation.

The Institution of Electrical
Engineers, North Midland

Centre.
A Faraday Lecture, on " World -

Wide Radio Telegraphy," will be de-
livered by Prof, G. W. 0. Howe, D.Sc.,
M.I.E.E. (James Watt, Professor of
Electrical Engineering in the Univer-
sity of Glasgow. Scientific Adviser to
Wireless Weekly), on January 27. 1925,
at 7.30 p.m., in the Great Hall, the
University, Leeds. Chairman : Dr. J. B.
Baillie, O.B.E., M.A., D.Phil., Vice -
Chancellor of the Leeds University.
Admission is free and by tickets obtain.
able in advance from the Hon. Sec..
66/67, Prudential Buildings, Park Bow.
Leeds, or from the Municipal Electrical
Engineer of any town an the West
Riding of Yorkshire.
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Loose=Coupling and Signal Strength
By G. P. KENDALL, B.Sc., Staff Editor.

This article shows that coupling between primary and secondary bears an
important relation to signal strength.

Most experimenters of experi-
ence will have noticed that when
using a loose -coupled circuit that
there appeared to be a definite
optimum degree of coupling be-
tween the primary and secondary
coils, well worth finding with the
aid of a little careful search. To
investigate this point, I have
carried out a series of measure-
ments with large and small coils
in a loose -coupled tuner, which
was recently described in Modern
Wireless, under the title of " An
Experimenter's Tuner," t h e
Moullin circuit being connected
across the secondary coil and
measurements of signal strength
taken with variations of the
degree of coupling between
primary and secondary. The
results certainly surprised me,
familiar as I was with the fact
that the degree of coupling was
capable of making quite a notice-
able difference in signal strength.

A Useful Experiment
The experiment is unquestion-

ably one which is well worth
repeating by anyone who uses
loose -coupled tuning, to deter-
mine the best settings for his own
particular coils and tuner. The
result of the experiments in my
own case are summarised in the
accompanying set of curves
(Fig. 1), and a few words of
explanation are necessary to
enable the reader to interpret
them correctly. Along the hori-
zontal line the separation of the
coils measured in inches between
the outer edges is recorded, the
coils being mounted in a holder
which separates them from each
other at an angle. It might seem
a somewhat more scientific
method to express this separation
as an angle between the coils,
but I decided against this upon
considering the very irregular
shape of the field surrounding
most coils, and tried the much
simpler method mentioned. Ver-
tically the signal strength is
recorded, the figures being

actually the reduction (measured
in tenths of a milliampere) of the
plate current of the Moullin valve,
when the tuned circuits were
adjusted to resonance with the
local station's carrier wave.

Effect of small Aerial Coil.
The curve A was obtained by

using a quite small aerial coil
across which a considerable
capacity had to be shunted, and
a secondary coil of the correct
size. It was noted that as the
coils were separated, the signal
strength increased up to a
maximum, w hich was reached
when their edges were separated
to the distance of one inch, and
that beyond this point it fell in a
fairly regular manner with
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further separation. In the case
of curve C, the same secondary
coil was employed, while the
aerial coil was a size larger than
before, this being the combina-
tion which I generally employ.

Optimum Separation
In this case the signal strength

rose rapidly as the coils were
separated until their edges were
two inches apart, where it re-
mained very nearly constant over
the whole range of possible ad-
justment beyond that point. The
actual maximum appeared to be
at about three inches separation,
only a very slight fall being
observed from this point to the
maximum separation of the coils,
this being at a separation of

)3(
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C
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5EPARAT/ON Of CO/LS (inches)

Fig. 1. ---The curve D is a good example of the errors which may
be introduced by concealed reaction effects.

509



Wireless Weekly January 21, 1925

about six inches, representing
very nearly a right angle between
the coils. Curve B was obtained
with two coils of a different
make, each of approximately the
correct size for the aerial and
secondary circuit respectively,
and here it was observed that a
much wider separation was neces-
sary to obtain the maximum
signal strength, and that the fall
upon moving the coils still further
was sharper than in the previous
case. This confirmed the deduc-
tion which would naturally be
made upon inspection of these
coils, since they were of a smaller
and more compact type than the
previous ones, and they would be
expected to produce a more con-
centrated magnetic field.

Selectivity
Frdm these three coils one

would come to the conclusion that
for the maximum signal strength
one should use the set of coils
corresponding to curve C, but
that if one desired to obtain the
effect of increased selectivity
consequent on progressively
weakening the coupling, the pair
used for curve A would appear
to be preferable, since the aerial
coil for curve C was so large
that no practical separation of
the coils was sufficient to produce
a real weakening of the coupling.
It is interesting to note before
leaving these three curves, that
the initial signal strength when
the coils are placed side by side
was very similar in each case, the
differences only being found when
the coils were separated.

Effect of Reaction.
To show the extremely mislead-

ing results which may be obtained
if reaction effects are present,
whether produced directly by
means of a reaction coil or in a
less obvious manner by tuned or
semi -tuned high -frequency ampli-
fying stages, the curve D was
plotted. In this case the same
aerial and secondary coils were
employed as for curve A, and a
reaction coil of quite a small size
was placed at a wide angle from
the secondary coil. It was
observed that a steady increase of
signal strength, or perhaps it
would be more correct to say, a
progressively greater decrease in
anode current, took place as the
coils were separated, until they
were practically at right angles,
only a very slight reduction being
produced by further weakening.

What apparently took place was
that as the aerial coil was
removed from the secondary, the
damping effect of the aerial was
removed from the secondary.
circuit, reaction effects became
more and more pronounced, and

finally at some point the circuit
passed into oscillation, so that
the readings obtained were abso-
lutely valueless, as far as they
indicated the merits of that
particular combination of coils,
or degree of coupling.

Continental Notes and News

The now famous Bill passed in
the French Chamber the early
part of December, granting a
monopoly on radio to the French
Government, has come in for
almost as much comment in the
French Press as would some new
method of debt -evasion by the
Germans.

The radio clubs and associa-
tions are, of course, particularly
up in arms about the affair, and
many and bitter are the letters
flowing into the President of the
Council, to various Senators and
Deputies, and even to the
Ministers of the Cabinet.
" L'Union Francaise de la
T. S. F.," headed by M. Daniel
Berthelot, one of France's most
famous electrical and radio en-
gineers, and on whose roll can
be counted many of the most
illustrious of French savants,
points out in a letter addressed to
a group of Ministers that this
monopoly will certainly stamp
out all individual endeavour
along new lines of research ; will
make such hopeless delays in all
radio legislation and in all
executive questions concerning
amateurs ; and will in all ways
serve to discourage and break up
any interest which the general
public may now have in wireless,
that it will drive the entire
industry to ruin.

Various others have expressed
themselves in equally pessimistic
manner, among them being the
" Office des Producteurs de Ble
du Stid-Quest " (Office of the
South -Western Grain Producers),
who have requested a broadcast-
ing station in the south from
which they plan to get their grain
and other commodity markets
daily. They maintain that this
station particularly should be
under private control, and that
any Government meddling will
only be a very serious hindrance
to farm production.

Practically every radio organi-
sation in France has voiced
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violent protest, and, as one paper
says, " All France has spoken.
It is hoped that the supporters
of the monopoly Bill will under-
stand."

After various difficulties were
overcome, the Grimeton station-
the largest in Sweden-was
finished recently. The complete
system actually consists of two
stations ; one at Grimeton which
will be used for transmission, and
one at Kungsbacka which will be
used solely for reception. As a
matter of fact, both stations will
be controlled from a distant
centre at GOteborg.

The Grimeton station is
equipped with duplicate plants
which can be operated together
or separately, although the object
in having two plants was to
establish a reserve so that in the
event of any mishap occurring
there will be no great interrup-
tion to the service. Each of the
plants has an Alexanderson type
of high -frequency generator with
a capacity of 200 kilowatts. The
wavelength of i8,000 metres has
been selected because it is not
commonly used in .Europe.

The aerial at Kungsbacka,
which station was completed last
Spring, consists of 13 kilometres
of copper wire supported on go
posts.

The transmitting aerial was so
arranged that it is horizontal
above the ground at a height of
r to metres. Almost r,000 tans
of lumber and iron were used in
making the masts, which are
equally spaced 38o metres apart.
The earth system is made up
of zoo kilometres of 3 milli-
metre copper wire buried about
5o centimetres in the ground.

Power will be supplied- from
generators at Yngaredsfors and
Trolhaettan  at a pressure of
40,000 volts, which will neces-
sarily be cut down to 2,000 volts
for the transmission sets.



Wireless WeeKly January 21, 1925

Random Technicalities
By PERCY W. HARRIS, Assistant Editor.

Some Notes of general interest to the Home Constructor and Experimenter.

PEAKING frOm experi-
ence, now that we have
solved the problem of elimi-

nating disturbances from the
Poulsen Arc emission, that system
may be said to be by no means
obsolete."

.The statement I have just
quoted was made by Mr. E. H.
Shaughnessy, O. B. E. , M.I. E. E.,
Chief Engineer of the General
Post Office, in his address to the
-wireless section of the Institution
of Electrical Engineers recently.
The next time you have your
reception of distant broadcasting
stations completely spoiled by the
mush from Northolt read that
paragraph again. It rather
reminds me of the budding
Christian Scientist who went
down to breakfast one morning
with a terrible cold in the head.
When spoken to about it he was
highly indignant. " There is no
such thing as a cold," he said.

There really can't be any mush.
Mr. Shaughnessy says the Post
Office have salved the problem of
eliminating disturbances from arc
stations. As the Americans say,
can you beat it?

An interesting point regarding
cat -whiskers has been put to me
by Mr. Norman Hall, of Gates-
head. He points out that it is
really quite silly to supply silver
cat -whiskers with treated galena
crystals. Galena, as most readers
know, is a sulphide of lead. Silver
is particularly susceptible to the
effect of sulphur, as you will know
if you have carried a piece of
rubber (which contains sulphur) in
your pocket with a silver watch.
The bright silver will be black-
ened in no time. If then we use
a silver cat -whisker on a sub-
stance containing- sulphur-par-
ticularly one which often has
much free sulphur, as is the case
with some of the modern crystals
i-we are bound to get tarnishing
almost immediately.

1.1',1171,,, .1, r9vrtvl / Pl 11 fYlv,YY, T . t n{+. yr,/ ,,,,,,,,.., r1.,

I came across an interesting
case of what appeared to be loud-
speaker distortion the other even-
ing. One of my loud -speakers
was giving a rattle on some notes,
and for some time I could not
trace the source. After a little
time I found the children had hung
some glass beads over an orna-

ment near by, and this was
vibrating and shaking the beads
on certain notes. It occurred to
me that the vibration of orna-
ments near to a loud -speaker,
especially when signals are loud,
may often give rise to distortion,
or what appears to be distortion,
and I mention the case as it may

This photograph, contributed by Mr. F. G. Lean, shows what he
calls " three of the best." The sets are, reading downwards,
the " Wireless Weekly" Omni Receiver, the Four -valve Family

Receiver, and the Three -valve Dual Receiver.
511,
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possibly solve the problem that
you yourself may have come
across.

I have just been trying the
latest in battery chargers-the
Balkite, which Burndept's are
marketing in this country. It is
a most interesting device, and
consists of a metal case with a
lead connected to a plug for your
lamp socket, and two other wires
with strong spring clips for
attaching to the battery. It is
received in a dry state, and it is
necessary, to put it into operation,
to remove the vent plug and to
fill it up to within half an inch of
the top with ordinary accumulator
acid. It is then only necessary
to switch on the current, where-
upon the A.C. from the mains is
rectified by full -wave rectification,
a charging rate of about 2 amps.
being standard.

* * *

It is absolutely silent in opera-
tion and as fool -proof as any
other battery charger, the only
attention required being the occa-
sional " topping " up of the
cell with distilled water to
make up for any evapora-
tion which may have taken
place. I started off by running it
for 56 hours without a break, and
at the end of this time it had not
even warmed up. It is really an
electrolytic rectifier, and I believe
the electrodes are made of tanta-
lum and lead. How it will stand
the test of time I do not yet know,
but it is satisfactory to know that
there are no expensive replace-
ments, and so far it gives indica-
tion of being the best thing yet in
battery chargers. Its price is
quite moderate for such a device.

* * *

Speaking of battery chargers
reminds me that there is no gener-
ally satisfactory method of charg-
ing high-tension accumulators
from A.C. mains, at least, so far
as this country is concerned. In
the States it is possible to buy an
attachment to the Tungar rectifier
by which high-tension accumula-
tors can be charged with ease,
but the British Thomson Houston
people tell me that it is not on
sale in this country. I believe this
company is developing something
special for the purpose. Of
course, if you have direct current
in the house it is a very simple
matter to charge high - tension
accumulators. The high-tension

accumulators I ordered some little
time ago have not been delivered
yet, so that I am still unable to
report any experiences with them.
Deliveries generally of wireless
goods are in a pretty poor state
at the present time, and you are
lucky if you get anything of im-
portance within two or three
weeks.

* * *

I have just obtained one of the
most ingenious wireless acces-
sories I have yet seen. It con-
sists of a combined filament
resistance and potentiometer.
There are five terminals, three for
the potentiometer and two for the
filament resistance. Two concen-
tric knobs are provided, the
smaller of the two controlling the
potentiometer movement, and the
larger the filament resistance. On
this latter there is both a coarse

Extracting Broken
Screws

HEN metal screws
break it is not always an
easy matter to extract

them preparatory to the insertion
of new ones. The drawing
show's a little workshop problem
which occurred the other day.
The leads attached to the loud-
speaker attracted a kitten, which
A Pe e'io:

C ALff0j7
When screws break off as shown in

this illustration it is by no means
easy to remove the embedded half.

leapt at them and pulled the
instrument off the table, so that
it fell with a crash on to the
floor. The three screws securing
the tripod stand to the receiver
were broken in different ways, as
seen in the drawing. One (A)
had a portion about inch long
protruding above the surface of
the metal ; the second stump (B)
was only about half this length,
whilst the third (C) was almost
flush with the metal of the base
of the receiver. One and the
same job then presented three
distinct problems, for each screw

and a fine adjustment-or rather
an ordinary adjustment and a
vernier. On turning the filament
resistance knob the tongue is
moved over the wire in the usual
fashion, and when we turn back
another tongue is rubbed along a
single wire wrapped round the
periphery. The device is attached
to the panel by the now popular
one -hole fixing method ; in this
case the poor solitary hole seems
to be working overtime !

* * *

When are the valve manufac-
turers going to give us a .o6
ampere type of valve in a proper
low capacity mounting, such as is
used in the V.24 or S. type of
valve? Such a valve is badly
needed now that short-wave re-
ception is so popular amongst the
more advanced experimenters.

called for a different method of
treatment.

Three Useful Methods
It was hopeless to think of

extracting A with an ordinary
pair of f)liers, for the stump was
quite tight in the threads, and

-the jaws Would not have obtained
a sufficient grip upon it. The
tool used was a pair of parallel-
jaw .gas pliers. With this it was
possible to obtain a very firm
grip and to remove the broken
piece without difficulty. The
protruding portion of B was too
short and too irregular to enable
it to be gripped with any kind of

-pliers. Here a slot was cut in
the top of the stump with a
jeweller's -hacksaw, and removal
was effected by the careful use
of a fine screwdriver. The third

- screw, C, defied -all efforts at ex-
traction, and the only possible
way of dealing with it was to
drill it out. The jagged top was
filed flush, and a drilling centre
was marked in it with a centre
punch. A No. 34 drill was run
in carefully, and the resulting
hole was subsequently threaded
with a 4 B.A. tap. These are

. the three most useful methods
- for extracting broken screws.

The last method, that of drilling
out, is much easier than might
be thought at first sight. When
it is resorted to the screw used to
replace the broken one will gene-
rally have to be two sizes larger.

R. W. H.,
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 A " Super=5 9 9

By R. TINGEY, Member I.R.E.

Below are given full constructional details of the " Super -5" receiver, a general description of which
was given in our last issue.

IN my article last week I gave
a very general description of
the two sets, one of which

could be used as a very efficient
five -valve receiver, whilst the
other may be added to convert
this set into a nine -valve super-
heterodyne.

I will now describe in detail
the construction of the five -valve
receiver. Constructional details
of the super addition will be
given later.

Constructional Details

The following components are
required. The components speci-
fied are those actually used in my
own set.

ebonite panel, zo in. x 12 in.
x f in., and one zo in. x 8 in. x
f in. (American Hard Rubber
Company).

Cabinet, oak or mahogany
(Shule and Company).

3 special neutrodyne high-fre-

quency transformers, Nos. I, 2,
and 3. Made by Lissen Com-
pany and Radi-Arc Company.

i B Gambrell coil (Gambrell
Bros.).

coil socket and pin for reac-
tion coil by Ormonds.

20 valve sockets by Ormonds.
special on and off switch

(Radi-Arc Company).
4 variable condensers .0005 p.F,

square law, specially made for
this set with safety leads by
Jackson Bros.

r potentiometer, 18o deg., by
Fuller's United Electrical Com-
pany.

5 opal windows by Fuller's
United Electrical Company.

low -frequency transformer,
group i (Western Electric).

5 filament resistances, Igranic,
for bright -emitter valves.

5 fixed condensers, two of
.0003 F, two of .002 µF, one
of .001 p.F (Dubilier).

 II 111

and Super=Heterodyne
Receiver

3 grid leaks, two of 2 meg-
ohms, one of 5 megohms
(Dubilier).

anode resistance, 8o,000
ohms (Dubilier).

'I ebonite capped terminals;
2 B.A., two nuts and a washer
on each, by Stevens.

Some short lengths of sisto-
flex.

lb. 16 S.W.G. bare tinned
copper wire.

20 Clix plugs by Autoveyors,
Ltd.

Some brass strips in. x x-16
in. about 6 ft. in length.

T.C.C. z duF condenser.
x T.C.C. .0' /IF condenser.
2 4.5 volt dry cells for grid

battery.
About 6 dozen 4 B.A. nuts.
About 4 dozen 4 B.A. screws,
in.
Short piece for wanderplug.
4 Meccano angle irons as
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Fig. 1.-The layout of the panel and drilling dimensions. Blue print No. 94a.
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an alternate means of fixing the
shelf to the front panel.

Radio Press transfers, or en-
graving by Sugdens, 45, Far-
ringdon Street, who have the
details.

Drilling and Mounting
The drilling of the panel must

quency Clix plug -sockets, which
must be in a line and at their
correct placing and distances.

With the panels drilled,
counter -sink where needed, and
mount the shelf panel to the
front panel, using the 4 B.A.
screws for this. Then fix the
Meccano or brackets made from

tions. The only components
that are not to be mounted until
the wiring is completed are the
four .0005 ,uF variable con-
densers. The reason for leaving
these out until the wiring is com-
plete is to allow the reader to
get at the various points to be
wired, which are otherwise
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Fig. 2.-The wiring arrangements behind the main panel, which should be used in conjunction with the valve
panel seen in Fig. 3. The numbers on this drawing indicate that these connections are continued to similar

numbers on the valve panel. Blue print 94b.
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Fig. 3.-The wiring of the underside

be executed in accordance with
the drawing showing the layout
of the panel. Great care should
be exercised in this operation,
and accuracy will save the reader
endless trouble, especially in
connection with the high-fre-

120 VOLTS

2 0 "

7- 6 VOLT, LT.+

Ktruert, vac tor ...sea C10
,r8 140::,-.11an

V3 \ RS...1-1

4

3' - 3'
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of thethe valve panel, the lower edge being that which fits against the front panel.
Blue print 94c.

the # in. by 1-16 in. strip brass.
Then mount the components,
fixing each one in its proper
position. Here the reader
should experience no difficulty,
providing he refers to the draw-
ings for their respective posi-

covered by these four variable
condensers.

The Wiring

It will be noticed that, in spac-
ing, the high -frequency sockets
and other components are well
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spread out, thus giving the
reader plenty of room for wiring
without fear of getting any of
the wires foul of one another.
This spacing also tends to en-
hance the appearance of the set
in addition to an increase in effi-
cient working.

First wire the low-tension cir-
cuit-that is, the common low-
tension leads feeding the nega-
tive of each valve and the switch

controlled by bringing the reac-
tion coil into tune.

The circuit is so well balanced
that oscillation occurs as soon as
this reaction coil is brought near
the wavelength that is being
received.

The Detector
It is very important that an

R4 B valve should be used as a
rectifier and two power valves as

Fig. 4.---A photograph showing the wiring on the upper side of the
panel, which should be used in conjunction with Fig. 3.

-and then the positive low-ten-
sion feeding each filament resist-
ance. This latter common L. -T.
lead also goes to the potentio-
meter and earth, and it can all be
wired with one wire. The L. -T.
plug also goes to the potentio-
meter. Grids and plates are
next wired, starting from the
aerial end of the instrument and
working towards the low -fre-
quency end. Then all the remain-
ing points are joined, working
towards the low -frequency side.

Condensers
Finally, the variable con-

densers are mounted, and joined
up to their respective points. The
high -frequency transformers, in
this set, are a special feature, and
it is very important that they
should be in their right order.
There are three of them, and they
are all different. The angle of
these coils, the direction of each
winding, and the number of turns
on each winding, and the gauge
of wire are all arranged so as to
balance out any undue oscilla-
tions. The reaction coil itself
'does not move, but reaction is

valve

note magnifiers. It does not
much matter what valves are
used for the high -frequency. The
valves I have used in the original
set are 2 Cossor red top for the
high -frequency, an R4 B for the
rectifier, and 2 B.T.H. B4 for
the power valves. By the use of
the R4 B valve, the high-tension
is kept at 120 volts throughout.
The best high-tension supply is
obtained from accumulators, and
on this particular set I used
Fuller block high-tension accu-
mulators. These are supplied in
boxes of 3o volts; four boxes are
used, making 12o volts in all.

Switching
The special on -and -off switch

not only cuts off the high and low-
tension batteries, but also dis-
connects the high-tension from
the low-tension. This is to pre-
vent the accidental burning out
of the valves by placing them, or
attempting to place them, in their
sockets incorrectly.

It will be noticed that the vari-
able condensers used in the
photograph were not J.B. con-
densers, but were specially built

up by myself. Since making
this set I have found the J.B.
more satisfactory.

Operation
Reading from left to right, the

handles at the bottom of the in-
strument are as follows : First,
the potentiometer, which controls
the strength and clarity of speech
when either the first or second
valves are in action. It will
usually be found that for the best
reception this should read about
16o deg. The second handle
marked C1 is the aerial con-
denser. This is always needed
irrespective of the number of
valves in use. The third con-
denser, C2, is the second tuning
control when one or more high -
frequency valves are in use. The
fourth handle, C3, is the third
tuning control when both high -
frequency valves are in use. The
fifth handle, C4, is the reaction
tuning condenser, and is always
needed, irrespective of the num-
ber of valves in use, and, like the
potentiometer, controls the
strength and purity of the sig-
nals. Any number or combina-
tion of valves can be employed.
This is controlled by the two
plugs on either side of the on
and off switch. It is advisable,
before turning the switch on, to
see that the filament controls are
either off, or nearly off,-that is,
turned as far as possible in an
anti -clockwise direction. Nov

MASS 0/840/(173.

Fig. S.-Details of the panel sup-
porting brackets, showing manner
in which the condenser C10 and grid

cells are mounted.

turn the " on -and -off " switch
on ; next, turn all the filament
controls gradually on. It will
usually be found that they need
not be more than three-quarters
in, the general rule being that
they should be as near off as
possible, while still maintaining
strong and pure reception.

Using all Valves
When starting to use the set

for the first time, it is as well to
tune all five valves. Connect
the two wanderplugs in the
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extreme right-hand sockets in
both cases. Place the reaction
coil condenser at zero and the
potentiometer at 18o deg., and
tune the three middle condensers
until oscillation occurs, gradually
increasing on one and following
up on the others until the carrier
wave of the station that is re-
quired is heard. Then reduce
on the potentiometer until oscil-
lation ceases, retuning on the
three condensers each time, and
if oscillation occurs, again reduce
on the potentiometer, until the
station is heard at its best. Then,
as a final adjustment, bring up
the reaction condenser until the
speech is heard at its loudest.
Reduction in Number of Valves
After obtaining reception on

five valves, as described above,
the strength of reception can be
economically reduced. (a) If the
station is a distant one, 5o miles
or more away, by cutting out one
or more of the low -frequency
valves. This is done by placing
the two plugs of the right-hand
side in the sockets marked L.F.
Tap and 1 L.F., and turning out
the valve that is not in use by
means of No. 5 filament control.

L.F. Valves
Should it be required to cut

out the other low - frequency
valves, this can be done by mov-
ing the plug in the 1 L.F. socket
to the zero L.F. socket, and
turning out valve No. 4. Note
that all the condensers and poten-
tiometer are still in action.

(b) If the station to be re-
ceived is close, the plug on the
left-hand side is removed from
the 2 H.F. one rectifier socket
and placed in the " 1 H.F. one
rectifier " socket, and No. 2

valve turned out. This throws
No. 3 condenser out of action,
and it will be found necessary
to retune on the remaining ad-
justments. Should it now be
required to cut out the other
H.F. valve, the plug which is at
present in " i H.F. one recti-
fier " is inserted into the socket
" one rectifier," and No. 1 valve
turned out. Nos. 2 and 3 con-
densers, and the potentiometer,
are now out of action, thus leav-
ing only Cr and C4 in use, and
slight readjustments will be
1-xcessary.

Results
High- and low -frequency varia-

tions can be carried out indepen-
dently of one another. As soon
as the reader has got into the
way of working this set, he will
find it very simple to operate and
very easy to get whichever sta-
tion he desires, using the loud-
speaker only. This is the set I
use myself, and I never use
headphones at all, even for the
reception of American signals.
During the last two months I
have been able to get either
WGY or KDKA or WBZ any
night that I have tried, but the
strength, of course, varies, and
so does the interference.

With the addition of the super-

heterodyne attachment, to be de-
scribed later, all these results can
be obtained on a loop, only with
very much g,reater selectivity. It
is well that the reader should get
used to the operation of this set
before he makes the addition of
the superheterodyne.

I shall be delighted to receive
reports of results that readers
have obtained from this set, and
would mention again that it is
a set which has had a commercial
career, and has stood the test of
being operated by people who
know nothing whatever about
wireless and at great distances
from broadcast stations.

D.C. Mains as H.T. Supply
A Reader's Experiences.

SIR,-With reference to your
recent article describing a Neon
lamp outfit for obtaining H.T.
from the mains, it may be of
interest that there are difficulties
in using two Osglim lamps in
parallel, due, I understand, to
their resistance varying consider-
ably and the lamp with lesser
resistance taking all the current.
I have tried half -a -dozen lamps
and failed to find a pair that
would light. I have used as
chokes two G.P.O. i,000 ohm
chokes in series in each lead
(obtained from J. H. Taylor &
Co., Huddersfield, at gd. each),
and there is practically no hum,

1,6

but I have some difficulty in con-
trolling oscillation. I under-
stand there is a different type of
Neon tube with which no diffi-
culty is experienced when used
in parallel, but I don't know the
make. I am sure further notes
on this very promising method of
obtaining H.T. would be wel-
comed by many readers. It has
one great advantage. You can-
not burn out valves by a short.

Whilst writing may I be per-
mitted to express my apprecia-
tion of the new photogravure
method you have adopted?

D. L. WHITE.
Birkenhead.

A NEW SWEDISH STATION

Our photograph shows the masts at the new long-distance telegraph
station referred to in " Continental Notes."
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By

JOHN SCOTT.TAGGART

IN my last week's " Valve
Notes " I outlined the use of
anode trap coupling, and

stated that trap tuning might be

E

Fig. 1 shows the method of applying
trap tuning to the aerial circuit.

used on the aerial circuit. This
has been clone with great success
by Mr. W. H. Fuller, who is a
member of the Radio Press staff,
and has been assisting in certain
work on selectivity.

Trap Aerial Tuning
The arrangement is illustrated

in Fig. t, and shows a small in-
ductance coil Li consisting of,
say, zo turns, and a larger coil
Lz tuned by the condenser C.

C,

B 2

R

Fig. 2. --In the case of a single valve
the reaction coil L3 may be coupled

to either LI or L2.

A crystal detector and telephones
are shown connected across Li.
When the circuit L2 C is tuned

exactly to the incoming wave-
length, signals are heard in the
telephones T, but if Lz C is even
slightly out of tune with the in-
coming frequency, then the coil
Li will act as a virtual short-
circuit, and no signals at all will
be received in the telephones.

Selectivity
The selectivity of this arrange-

ment is remarkable, and should
be tried by all investigators and
experimenters, especially those
who are experiencing trouble
from interference from the near-
by station or from shipping, etc.

E

The condenser in Fig. 2 is shown
without a reference letter. The
coil L2 has a value depending upon
the wavelength to be received, but
a No. 5o coil will be suitable for
most of the usual broadcasting
stations, while Ci may be a .0003
,t2F or a .0005 faF variable con-
denser. The advantage, of
course, of this arrangement is
that it is also independent of
the size of aerial, and that the
condenser Ci may be calibrated
with the wavelength of different
stations. This greatly simplifies
the operation of the receiver for
the beginner.

B.

2

B2

1111111111411111111F

Fig. 3.-Trap aerial tuning applied to the ST34 circuit.

Fig. 2 shows the coil Li in
the aerial circuit of a simple
single -valve receiver, the coil L2
being coupled to Li and being
shunted by the variable condenser
Ci.

Coil Values
The coil L2 may be an ordinary

plug --in coil placed side by side
with the coil Li, which may he a
plug-in coil having from 8 to 25
turns. If the latter value is
used, it will usually improve
signal strength if a condenser of
.0003 /IF is connected in series
with the aerial. If a smaller
coil is used this is not necessary.

Types of Coil
The coil Lz may be a low -loss

coil wound with thick wire on a
former of skeleton shape, while
Li may consist of about to
turns wound over this other coil.

I have found, however, that
ordinary plug-in coils are quite
suitable if placed side by side,
and they may be tied together
with string, or if sockets are
available so much the better.

Converting Existing Receivers
In most cases experimenters

will care to plug-in a small coil
for the aerial circuit, disconnect
their condenser, and then tie a
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No. so coil side by side with Li
find tune on this extra coil. It
is a simple matter to convert
temporarily any existing receiver
for the purpose of testing for
selectivity.

Reaction

The arrangement, of course,
may be applied to any kind of a
circuit, whether reaction is used
or not. In Fig. 2 the reaction

coil L3 may be coupled either to
the coil Li or to the coil L2.
The coupling between Li and
L2 may be fixed, the coils being
placed side by side, and L3
being brought up against Li. If
desired, a three -coil holder could
be used with success.

In Fig. 3 the same arrange -

Our photograph shows a 30 Kilowatt Silica Transmitting Valve, made
for the Admiralty, compared with the peanut valve held alongside.

ment is applied to the ST34 type
of circuit, using a tuned anode
with reaction. The earth side of
the coil Li is shown connected'
to the negative terminal of the
filament accumulator Br, but
greater stability in certain cases
may be obtained by connecting
it to the positive terminal of Bx.

I would be very pleased indeed
to hear from readers of Wireless
Weekly the results of their ex-
periments with this type of aerial
tuning and the trap method of
coupling valves, as described in
my " Valve Notes " of last
week.

Transatlantic V

SIR, --With reference to your
correspondent, Dr. Willey, re above,
in January 7 issue of Wireless
Weekly, it may interest your
readers to know my method of
using the above receiver to enable
the following combination of valves
to be used: 2H.F. D., 2L.F.,
111.F., D., 2L.F., D., 2L.F., D.,
2H.F., D., iH.F., D.

The only materials required are
two valve pins with knobs (wander
plug tops are used) and aboUt 8 in.
of flex. If the set is wired up as
in Mr. Harris's article and M.H.
transformers used, the following is
the procedure : . To. cut .out one
stage of H.F., the first valve and
frst transforiner are removed and
the grid pins of the valve and
transformer shorted with the flex.
To cut out two stages, the first
valve and second transformer are
removed and the pins plugged in as
before. The potentiometer in this
case should be full negative and
reaction obtained by a suitable coil
in the usual way.

The transformer connections
should be verified and the pin put
in the socket which connects with
the grid of the following valve.

jacks are used to cut out the
2 L.F. or plug in the L.S. in place
of the switch. Six American broad-
cast stations is the total bag up to
the present, besides the British and
Continental and relay stations, all
on L.S. Zurich and Madrid are
present as loud as the British
stations. WGY, WBZ and KDKA
can be heard any evening on the
L.S. after the B.B.C. have closed
down.-Yours faithfully,

JAMES CONNELY,

Liverpool.
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A
Chuck for
Small Drills

A valuable accessory for the
wireless amateur's workshop.

THERE conies a time to the
amateur mechanic when
even the ordinary hand

drill seems too clumsy a tool, and
some extra fine and accurate
drilling is wanted. Many chucks,
too, especially those which have
suffered rough usage, will not
take very fine drills without con-
siderable wobbling.

The tiny tool illustrated along-
side was discovered by a sort of
accident when making some other
purchases at a well-known tool
shop in Fetter Lane, Holborn.
(The price, by the way, is zs.)

The size of this useful chuck may be gauged from the photograph above.

drill. In addition to that it is
easy to adjust the amount project-
ing when making a hole for tap-
ping, so that the drill will go
only just so far into the material.

When purchasing, it is ad -

Showing how the small chuck is fitted into the larger chuck of a hand -drill.

This little arrangement is
tubular, so that a drill can be
inserted to project only just as
much as may be desired. This is
a great advantage where fine
accurate work is required, and it
saves a lot of the strain which is
so apt to bend or snap a thin

visable to specify whether one
wants to use it for drills about
1/16 in. or for very fine ones
indeed, as the article is made
with varying internal capacity,
and each size does not afford very
much latitude as to the gauges of
drills that it will accommodate.

Aerial Insulation

AT this time of the year
aerial insulation is apt to
be affected seriously by the

condition of the atmosphere. In
foggy weather a layer of grime
and soot is deposited upon the
insulators which is apt very much
to impair their efficiency, for
soot, being mainly composed of
carbon, is very far from being an
insulating substance. If this
deposit is allowed to accumulate
there may be a steady decline in
signal strength which is so
gradual that it is hardly notice-
able until the amateur finds that
he can no longer bring in distant
stations. The remedy is a simple
one. The aerial should be lowered
occasionally and a good scrub
given to the insulators. Whilst
the aerial is down attention
should be paid to the soldered
joint, if there is one, of the
down -lead, for " weathering "
may have caused corrosion to set
in at this point. The connec-
tion between the down -lead and
the rod running through the tube
in wall or window frame should
also receive attention. It is sur-
prising sometimes to find what
an enormous effect upon recep-
tion the smallest corrosion of the
surfaces of contacts may have.

R. W. FL
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AST week, in a preliminary
talk on the subject of
making a beginning in

transmission, I mentioned that
without suitable meters the ex-
perimenter is working in the
dark. I would like again to draw
attention to this fact, for some
readers in perusing this article
may say to themselves, " It's all
very well, but I ca't afford ton
buy all those meters! " To this
I would say in reply, that if you
cannot afford the essential in-
struments don't start trans-
mitting. If you were to drive a

MEM IIMINEIN111111
motor -car along a dark road
without lamps on the plea that
you could not afford suitable
illumination for your car, you
would probably cause a great
deal of trouble to other users of
the road and would get little
sympathy when you ran into
trouble. In the same way, by
carrying out transmission experi-
ments without meters, you may
occasion a lot of worry to your-
self and others, and if anything
goes wrong you can expect very
little sympathy from more
experienced users of the ether.

Transmitting Privileges
The granting of a transmitting

licence confers a privilege upon
the licensee-a privilege which
carries with it certain distinct

A side view of the transmitter panel.
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In this, the second of a series of articles on practical transmission,
Mr. Harris describes the construction of a neat and efficient
transmitter panel which can be used for practically all of the
well-known transmitting circuits with a minimum of alteration.

obligations. It is " up to you ."
to see that the privileges are not
abused and to uphold the status
of the amateur transmitter.

Some Notes on Meters
Of the three meters mentioned

in the previous article (filament
voltmeter, plate milliammeter
and aerial ammeter) the first can
be dispensed with in many
experiments, but its use will
probably lengthen the life of your
valve quite considerably and
afford much data which would
otherwise be lost to you. With-
out a plate milliammeter it will
be impossible to measure your
input, and without some form of
aerial ammeter, the comparative
efficiency of various arrange-
ments cannot be estimated.

A Fallacy
Many experimenters still refer

to their aerial ammeters as
" radiation meters," a ridiculous
way of describing them, not
excused by the fact that they
have been officially so referred
to in Navy handbooks. We
do not radiate amperes-it is
power in watts that is radiated,
and the aerial ammeter cannot
possibly give you aerial watts or
radiated watts. The only way
you can find out the actual power
you radiate is to ascertain cor-
rectly the radiation resistance of
your aerial, as well as the current
in it.

Radiation Resistance
A word on radiation resistance

may be useful here. The losses
in an aerial can be divided under
two headings-losses in Ohmic
resistance in the aerial wires and
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earth connection (as well as in
the apparatus connected directly
in the aerial circuit), and the
energy usefully radiated. Obvi-
ously, we must aim at making
our radiation losses as high as
possible and our ohmic resistance
losses as low as possible.

An Illustration
To illustrate this point further,

let us consider a resistance of to
ohms through which a current of
one ampere is passing. To pass
a current of one ampere through
to ohms requires a pressure of
to volts, the power consumed in
this resistance is therefore to x
=to watts.

If, however, at the same time
that to watts of energy are being
expended in the resistance,
another to .watts are being
radiated, 20 watts will be con-
sumed in this arrangement. Our
measuring instrument will show
what appeared to be a total
resistance of 20 ohms, because
to pass one ampere would require
20 volts. The radiation losses
can therefore be compared with
the resistance losses and ex-
pressed in ohms, in which case
we should say the total resistance
of the sys-tem would be 20 ohms,
of which to ohms would be ohmic
resistance and another to ohms
the radiation resistance.

Misleading Changes
If now we were to decrease the

radiated efficiency of this system
so that nothing was being
radiated, and still applied 20 volts
to the ends of the resistance, the
current would rise to 2 amperes.
Again, we might decrease the

II II II  II   II II II

ohmic resistance and increase
the radiation resistance, and still
get our one -ampere current read-
ing. I mention these simple
analogies to make perfectly clear
what apparently puzzled many
beginners in transmission, that
the actual amperes reading of the
aerial ammeter is no indication
whatever of absolute efficiency.
It may, however, be an indication
of relative efficiency. It is per-
fectly futile for one transmitter
to say to another, as I often heard
it expressed, that " I am getting
2 amps. in the aerial, old man !
This means nothing or a great

II II

deal, according to his efficiency
of radiation. Another man may
say, " I am only getting half an
amp., old man! " Yet he may
be radiating far more power than
the first -mentioned experimenter.
Where the aerial ammeter is so
useful is in a given set of condi-
tions, where slight changes are
made in the circuit. We may,
for example, introduce some
modification of the circuit, which
will result in an increase of aerial
current on the same wavelength
and with the same aerial and
earth system. This will indicate
an increased efficiency. Doubling

A rear view showing construction of framework.
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obligations. It is " up to you ."
to see that the privileges are not
abused and to uphold the status
of the amateur transmitter.

Some Notes on Meters
Of the three meters mentioned

in the previous article (filament
voltmeter, plate milliammeter
and aerial ammeter) the first can
be dispensed with in many
experiments, but its use will
probably lengthen the life of your
valve quite considerably and
afford much data which would
otherwise be lost to you. With-
out a plate milliammeter it will
be impossible to measure your
input, and without some form of
aerial ammeter, the comparative
efficiency of various arrange-
ments cannot be estimated.

A Fallacy
Many experimenters still refer

to their aerial ammeters as
" radiation meters," a ridiculous
way of describing them, not
excused by the fact that they
have been officially so referred
to in Navy handbooks. We
do not radiate amperes-it is
power in watts that is radiated,
and the aerial ammeter cannot
possibly give you aerial watts or
radiated watts. The only way
you can find out the actual power
you radiate is to ascertain cor-
rectly the radiation resistance of
your aerial, as well as the current
in it.

Radiation Resistance
A word on radiation resistance

may be useful here. The losses
in an aerial can be divided under
two headings-losses in Ohmic
resistance in the aerial wires and
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earth connection (as well as in
the apparatus connected directly
in the aerial circuit), and the
energy usefully radiated. Obvi-
ously, we must aim at making
our radiation losses as high as
possible and our ohmic resistance
losses as low as possible.

An Illustration
To illustrate this point further,

let us consider a resistance of to
ohms through which a current of
one ampere is passing. To pass
a current of one ampere through
to ohms requires a pressure of
to volts, the power consumed in
this resistance is therefore to x
=to watts.

If, however, at the same time
that to watts of energy are being
expended in the resistance,
another to .watts are being
radiated, 20 watts will be con-
sumed in this arrangement. Our
measuring instrument will show
what appeared to be a total
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to pass one ampere would require
20 volts. The radiation losses
can therefore be compared with
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pressed in ohms, in which case
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the actual amperes reading of the
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whatever of absolute efficiency.
It may, however, be an indication
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to say to another, as I often heard
it expressed, that " I am getting
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This means nothing or a great
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deal, according to his efficiency
of radiation. Another man may
say, " I am only getting half an
amp., old man! " Yet he may
be radiating far more power than
the first -mentioned experimenter.
Where the aerial ammeter is so
useful is in a given set of condi-
tions, where slight changes are
made in the circuit. We may,
for example, introduce some
modification of the circuit, which
will result in an increase of aerial
current on the same wavelength
and with the same aerial and
earth system. This will indicate
an increased efficiency. Doubling

A rear view showing construction of framework.
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the aerial current will mean
quadrupling the power. In
making comparative tests, how-
ever, it is essential to keep to the

metres or so, down to the newer
wavelengths round loo metres,
the aerial amperes have been
reduced very considerably. One

The front of panel arrangement.
same wavelength. Many experi-
menters have found that on going
from the old wavelength of 4To

reason for this is
shorter waves the
sistance goes up.

that on
radiation
and as

the
re -
we

increase the radiation resistance,
so for the same power input wy
shall diminish the aerial amperes.

A Strange Effect
Before leaving the subject of

the aerial ammeter there is
another important point that
requires consideration. So long
as we work our aerial above its
fundamental wavelength (the
fundamental wavelength of the
average transmitting aerial is
generally round about too
metres or less) we may get very
misleading indications. It is
quite possible for the distribution
of current in an aerial to be such
that at the point where the
ammeter is situated no current
whatever is flowing, although
considerable quantities of energy
are being radiated at that time.
We can have a node or antinode,
or something between the two,
at that particular point.

Thermo -ammeters
If you can afford it, I would

recommend you to obtain a
thermo-ammeter rather than the
so-called hot-wire ammeter. Hot-
wire ammeters are very sluggish
in denoting any change in cunrent
strength, and are subject to
serious temperature errors,
caused by the changing of atmo-
spheric temperature of the room
in which they are used. Further-
more, they possess in themselves
a high resistance, which is the
very last thing we want to intro-
duce in series with our aerial.
Thermo -ammeters, on the other
hand, have a fairly low resist-
ance and respond very readily to
changes. They can be com-
pensated against temperature
errors and are much more satis-
factory all round.

Costs
The trouble about such instru-

ments is that the cost is rather
high. The Weston Antenna
ammeter costs for the range
up to 1.5 amperes about ;.5.
Another excellent instrument is
that made by Ernest Turner, arid
used in the panel about to be
described. This make is not so
well known as the Weston, but
is thoroughly reliable, and is used
extensively by the Royal Air
Force. The cost of the Turner
instrument (which, by the way,
can be obtained with a scale up
to .5 of an ampere only ---a very
satisfactory reading for low -
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power work) is5 6s. 8d. The
dimensions of the two instru-
ments are the same, and both
work on the thermo-ammeter
principle.

The Weston plate milliam-
meter, with range up to too
milliamperes, costs just over 2
guineas. A filament voltmeter
by the same maker and of a size
to correspond, reading up to to
volts, costs about the same.
Ernest Turner makes similar
instruments at similar prices.
The appearance of these latter
can be seen on my own panel.

Cost of Meters
Thus we see that buying

instruments of suitable make we
must spend something under

to for meters. Excellent
instruments, however, can fre-
quently be obtained secondhand,
although most of the good dis-
posal measuring instruments
have been bought up by those
who appreciate their value. A
post -card to one of the dealers
in disposal apparatus will show
whether or not suitable ranges
are still available.
A Standardised Transmitter Panel

The panel and framework
illustrated in this article are con-
structed with a view to providing
a neat and serviceable arrange-
ment, which can be tried with
practically any transmitting cir-
cuit with a minimum of altera-
tions. The three meters (aerial
ammeter, filament voltmeter and
plate milliammeter) are mounted
on the upper part, the whole
panel really consisting of three
separate ebonite panels joined
together.

There are two 12 in. x TO in.
panels and a lower panel measur-
ing 12 in. x 8 in. The frame is
made up of wooden battens of
the dimensions shown, and the
three panels are screwed on the
front. The upper panel carries,
as indicated, the three measuring
instruments, terminals for aerial
and earth, and the tapped grid -
leak. The panel immediately
below this carries two variable
condensers, a double -pole double -
throw switch for reversing the
filament connections, as indicated
in my last article, the filament
resistance, and the two fixed
condensers in series with the
variable condensers, after the
manner described last week.

The lowest panel carries a

tapped resistance, which acts as
the back -load on the key.

Gridleaks and Resistances
The gridleak is wire wound

and vitrified, and was manu-
factured by the Zenith Com-
pany. Its resistance is 15,000
ohms and is tapped at ap-
proximately io,000, 5,000 and
2,500 ohms. Such transmitting
leaks are very satisfactory, and
will carry far more current than
is likely to be put through them
without heating. Their cost is

Disposition of parts

Wireless WeeKly
legs. When the switch is turned
to the middle position the fila-
ment circuit is broken, where-
upon the voltmeter will auto-
matically indicate the voltage of
the accumulator. This is very
helpful and interesting to many
of us, who like to know the state
of our various batteries.

The two variable condensers
are each of about .0005 µF. It is
essential that these be of god
quality. I do not recommend
here variable condensers with
metal end plates which are

behind the condenser panel showing back -load
resistance for keying.

approximately igs. 6d. each. connected to the fixed plates
The back -load on the key is
another wire -wound resistance,
this time of 30,00o ohms, tapped
15,000, to,000, and 5,00o ohms.
It is also manufactured by the
Zenith Company at the same
price. The trade name for these
resistances is " Zenite " rods.

Filament Resistance
The filament resistance in this

set is the Polar type, which will
carry without heating all the
current taken by the filament of
a low -Power transmitting valve.
The double -pole double -throw.
switch is of the Utility pattern.
The voltmeter is connected across
the wires which lead to the middle
contact of . the change L over.
switch, and is, of course, Con-
nected- above the filament. resist-
ance. This means that whichever
way round the valve filament is
connected, a reading will be given
of the voltage across the valve

the spindle carrying the moving
plates being separated from
the end plate by a narrow
washer of inferior material. From
this, it should not be imagined
that it is impossible ,.to construct
an efficient condenser "with metal
end plates. Nevertheless, nine -
tenths of the variable condensers
so made are useless on this
instrument. It is only fair to
point out, however, that the
Burndept variable condenser is in
quite a different category, being
properly designed with very low
kisses. Those shown in my own
instrument are Bowyer -Lowe. In
series with each of these con-
dense's is placed a Dubilier-type
577 mica condenser. These are
tested to t,000 volts and have
negligible losses. The ordinary
type of Dubilier fixed condensers,
such as is used as a grid -con-
denser or across telephones, is
totally unsuitable here. Excellent
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as they are for the purpose for
which they are designed, they
will not stand the voltages likely
to be impressed on them in
this set, and, furthermore, there

FRAME MADE OF
WOOD

f/N/5/14-0 SIZE.

/34

Frame details.
are other technical reasons why
they should not be used.

Dials
The Bowyer -Lowe condensers

have, in the past, been supplied
with metal dials. If you have
such condensers with the metal
dials, change them for ebonite
for this set. The metal
dial is connected to the rotary
plates, and therefore if these
latter are charged to high
potential, which may be the case
in some circuits, you are liable
to sustain a severe shock in
touching the dial. An ebonite
dial will obviate this trouble.
The firm will supply them with
suitable ebonite dials on request,
or you can purchase a Radion
dial if you already have these
condensers on hand. Radion
dials are used in this set.

Constructional Details
Such constructional details as

the experimenter may require
will be gathered from an exami-
nation of the photographs and
drawings which accompany this
article. The side of the frame
carries a Radion strip with ter-
minals reading from left to right,
as follows :-Three key terminals
(one for the lever and one for
each back contact), L.T. negative
and positive, and H.T. negative
and positive. A transverse
strip behind the upper panel
carries a .002 ,uF Dubilier mica

condenser, type 577, which acts
as a grid condenser, a socket for
the valve (a low -capacity socket
should be used here) and a socket
for the plug-in coil, which acts
as a radio -frequency choke in
series with the gridleak (if this
is used between the grid and the
filament, and not across the grid

A rear view

condenser, as happens in some
circuits). A further socket is
mounted, as shown at the back,
to carry a radio -frequency choke
in series with the H.T. positive
lead.

The radio -frequency chokes, it
will be noticed, are at right
angles to the main coils and
well separated from one
another. The tuning coil former

is of skeleton construction,
made up on three pieces of
4 -in. ebonite tube, joined by
five pieces of 3/16 radion and
secured to the frame. With the
aid of a small rat-tail file, grooves
were filed in these ebonite strips
at a spacing of 6 to the inch.
These grooves enable ordinary

of the set.

flexible aerial wire to be wound
into them, giving a spaced in-
ductance of low ohmic resistance.
Tappings are taken off by solder-
ing short lengths of No. 16 tinned
copper wire at various points, and
contact with these tappings is
made by Burndept clips, flexible
leads going to the correct parts
of the circuit.

(To be continued)
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The 25 turns coil which was
tested by Mr. Kendall.

O   

An Efficient
Low.Loss Coil

By D. J. S. HARTT, B.Sc.
Constructional details are here given of
how to build a low -loss spider coil which,
when tested by Mr. Kendall, gave very
satisfactory results on measurement of

signal strength.

THE writer, in an attempt to
improve reception on an
existing receiver, has tried

various types and combinations
of coils, and, as a result, some
coils of the type shown in the
accompanying photographs have
been constructed, and found to
be very efficient in use.

An advantage possessed by
these coils is that two of them
may be coupled very closely if
desired, and if mounted as de-
scribed later an effective varia-
tion from a tight coupling to a
very loose coupling may be
secured. Also tappings may
readily be made if they are re-
quired. While they are neces-
sarily somewhat bulky, due to
the method of winding, their
efficiency is ample compensation
for this and for the trouble taken
in making them.

Pancakes
It will be seen from the photo-

graphs that they consist essen-
tially of a flat spiral helix of
wire wound on an eight -rayed
ebonite former to give sufficient
support, compatible with mecha-
nical strenth, and at the same
time providing only a small
amount of solid dielectric in the
actual support.

Gauge of Wire
They are wound with No. 18

gauge bare tinned copper wire,
each turn being spaced from its
neighbour by a distance equal to
about three diameters of the
wire. On the face of each strip
of the ebonite former slots are
cut to accommodate the wire,
these slots being sloped towards
the centre of the coil in order

      II

A 15 turns coil wound by the
same method.

that the wire may be wound on
tightly in order to prevent its
slipping out.

The Former
The former is constructed

from six pieces of good ebonite,
6 in. x 1 in. x 4 in., one piece
12 in. x in. x 1 in., and a
square of ebonite 21 in. x 2 in.
x 3-16 in. The long strip is
fixed centrally to the square of
ebonite, and parallel to one edge,
by means of two countersunk
4 B.A. screws, each secured on
the other side by a nut, so that its

Two coils are here seen tightly
coupled as used by the author in a

modified Reinartz receiver.

in. wide side is at right angles
to the surface of the ebonite
square. Two of the 6 in. strips
are each fixed centrally, and at
right angles to the long strip, by
one countersunk 4 B.A. screw
and nut. The four remaining
strips are mounted in a similar
way, using two screws and nuts
for each, so that they are sym-
metrical about the centre.

Internal Diameter
The internal diameter of each

of the coils shown in the first two

photographs is 31 in., and the
slots are cut so that in one com-
plete turn the wire is moved a
distance from the centre equal to
three times its diameter. In
other words, the first slot to take
the wire in each strip is at
a distance from the centre
greater than that of the first slot
in the preceding strip by one -
eighth of 3 times the diameter
of the wire. It is difficult to ob-
tain this accuracy in the actual
construction, but with care it
may be approached sufficiently
near to obtain the desired effect.

Cutting the Slots

After the position for the, first
slot in each strip is marked, all
the strips are numbered, taken off
the ebonite square, clamped
tightly together, and then the
positions for the remaining slots
marked on all at the same time.
The slots are cut with a hack-
saw, using two blades clamped
together. It saves time if several
of the strips are held firmly to-
gether and a number of slots cut
simultaneously.

The former is next reassembled
and the winding commenced.
This presents no difficulty, and
may be done rapidly if another
person gives assistance in paying
out the wire.

Commencing the Winding
The beginning of the wire is

secured by soldering to the head
of one of the screws, and the
winding carried out fairly tightly,
the end being secured by pass-
ing through two small holes
drilled in one of the strips.

In the larger coil, seen in the
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first photograph, there are 25
turns, while in the smaller one
(second photograph) there are 15
turns. The coils may be
mounted vertically and arranged
to slide on two horizontal
parallel rods of ebonite or even
of brass, fixed on supports at
each end, and arranged to pass
through the centres of the coils
through suitable sized holes
drilled in the square of ebonite
of the former.

Tight Coupling

If it is desired to clamp them
together to secure a tight coup-
ling, thin strips of good mica
may be fixed on to the face of
each strip of ebonite by means of
a dab of shellac at each end.
These are shown in the photo-
graph of the smaller coil, but
they may be dispensed with to
advantage if the slots are cut of
sufficient depth to enable the wire
to be sunk just below the top
surface of the former.

Wavelength Range

Using a single -wire aerial,
5o feet long, and of average
height 38 feet, which has an ab-
normally short natural wave-
length, the larger coil, when em-
ployed as a direct circuit tuner
with a condenser of .0005 ,uF
maximum capacity in parallel,
gives a tuning range of from Soo
to 53o metres. Under the same
conditions the smaller coil tunes
from iSo metres to 310 metres.

Adaptation

When used as the inductance of
a crystal set this larger coil gives
increased signal strength from
2L0 (nine miles) as compared
with the more usual types of coil.
A combination of two coils, such
as is 'shown in the third photo-
graph, has given very good re-
sults on a Reinartz receiver
(similar to that described by Mr.
Percy W. Harris in the March,
1924, issue of Modern Wireless),
no plate coil being used and
ample reaction control being ob-
tained with a three -plate vernier
condenser. With this particular
combination the tuning range is
from 23o to 480 metres, using a
.0005 ,u17 condenser across the
grid coil. With a few more
turns on the grid coil this com-
bination will easily cover the
broadcast band of wavelengths.

With fewer turns this type of
coil may be used for reception on
the shorter wavelengths. Suffi-
cient has been said to indicate
their efficiency, and, in conclu-
sion, it may be mentioned that
Mr. Kendall has tested the larger
coil shown in the first photograph
by the Moullin voltmeter method,

as described in the January 7 and
14 issues of Wireless Weekly.
On comparison with an ex-
perimental standard of high
efficiency, which was in itself
superior to any commercial coil
yet tested, this coil gave a signal
strength of 4.6, as against 4.2
of the standard.

Do Not Neglect Your Earth

NOT long ago I was called
in by a friend who desired
me to trace, if possible, a

mysterious defect in his receiving
set. The symptoms briefly were
that its range and signal strength
had fallen off, and that it had
become most unstable. Nothing
could be found amiss with the set
itself or with its components, and
after a careful examination the
aerial was found to be perfectly
efficient. The earth lead was a
short length of stout cabled wire
running to the surface of the
ground immediately below the
suspended wires of the aerial.
" What sort of earth plate have
you got? " I asked. My friend
replied that there could not be
any quarrel with that since it was
a biscuit tin of the largest size
buried three feet down in the soil
that was always damp. He had
installed it two years previously,
and had always found if most
satisfactory. As no other reason

for the trouble could be found I
thought that it might be as well
to have a look at the earth plate,
and we proceeded to dig down to
it. When it came _to light the
mystery was explained at once,
for it was a very sorry -looking
biscuit tin that we found. The
metal had been so attacked by
the effects of corrosion that there
was practically no connection
between it and the earth lead.

In certain kinds of soil, owing
probably to their acidity, metal is
destroyed by corrosion very much
more rapidly than in others, and
the best of earth plates may be-
come practically useless when it
has been buried for a year or two.
If, therefore, your signal strength
falls off or other symptoms arise
which seem to point to a faulty
earth: contact, it is as well to dig
down to the earth -plate in ordet
to make sure that nothing of the
kind described has happened.

R. W. H.

Mr. Edward C. Davies, who is well known as an experimenter in
long-distance reception, is seen here with some of his apparatus.
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SUPERSONIC HETERODYNE
RECEPTION

SIR,-I have been very much
interested in your recent articles
upon the subject of " Supersonic "
receivers.

I have been experimenting
with very great success with this
type of receiver for over two years.
For selectivity, " D. -X." reception,
and great volume, combined with
extreme ease of operation, there is
undoubtedly no receiver which can
approach this.

May I, however, respectfully point
out that they are, as a rule, made
unnecessarily complicated? In your
Valve Notes for November 26,
1924, issue you referred to the
" Tropadyne " circuit, which circuit
I had sometime previously incor-
porated in a five -valve Supersonic
receiver, and you may therefore be

interested to hear how satisfactorily
same works.

As is well known, the original
Armstrong Supersonic -heterodyne
receivers employed a separate, oscil-
lator valve, and a separate detector
valve to detect the inaudible beat
note. This usage of two valves to
do the work which can successfully
be done by one valve is wasteful.
Many attempts were made of using
two tuned circuits connected to the
first valve, thus producing a self -
heterodyning or autodyne valve.
The idea was to tune one of these
circuits to the incoming frequency
and the other to the oscillating cur-
rent frequency. It was found,
however, that invariably the tuning
of one circuit detuned the other.
The writer has found, however, that
when employing this " Tropadyne "
arrangement, which has two inde-
pendently tuned circuits in the grid

circuit of the first valve, that mani-
pulating one has no effect whatso-
ever on the other. Of course, it is
essential that the grid condenser
C2 in your diagram on page 209
should have connection to the nodal
point of L3 within a fair degree of
accuracy. The value of this con-
denser C2 may conveniently be
0.0003 /IF and the leak 1 megohm ;
these values have given excellent
results in the writer's portable
" super."

Now, in regard to the interme-
diate frequency amplifier, the
majority of diagrams given in your
recent articles on supersonic recep-
tion have made use of tuned
(variably) output and input trans-
formers. The writer uses ait core
transformers correctly wound as
regards inductance to give, with
a " Dubilier " 0.0005 /IF fixed con-
denser shunted on both primary and

Onalitti COIL HOLDERS AND
RADIO COMPONENTS

PANEL COIL HOLDER

e3

(Without Base). h

p
All connections are made at
the back eliminating flexi-
ble wires with their untidy
appearance, addedcapacity,
and liability to breakage.
Best matt ebonite, anti -
capacity handle with
polished knob and polished
and lacquered brass parts,

2 -way, 3/-; 3 -way, 5/-,
N.P. 1/- extra.

Drilling template supplied.

ottRztAile.il LEGLESS VALVE HOLDER.
ANTI roR PANEL l7 Il

CANCITY. WIRING

Acts as its own drilling jig.
1/6 each, postage 2d.

P05 SURFACS
WIRING

v .V.,47 /v,

Matitj COIL PLUGS
RADIO

Type "H," flush fitting underpanel
mounting. I/. each, postage 2d. Template

supplied,
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.,
12a, PENTONVILLE ROAD, LONDON, N.1.

LIBERAL TRADE TERMS 'Phone: North 3051.

INEVITABLE'
It is impossible NOT to obtain
greater wavelength range, signal
Purity and selectit ity when Bowyer -
Lowe Square Law Condensers are
fitted in your Set.
Their unique standard of efficiency
is the direct result of their unique,
patented design. It represents the
only method yet devised of obtain-
ing the Square Law effect while
actually INCREASING the capacity
ratio of a condenser.
Fit Bowyer -Lowe Condensers in
any set you have made and prove
this fact by the improvement you
observe.

Bowyer -Lowe Tested

SQUARE LAW
CONDENSERS
Made in Single, Double and Triple
Types, and in all ranges. Good
dealers stock them. In case of
difficulty order direct.

Send for New Price List
of all Bowyer -Lowe Tested Com-
ponents, containing latest informa-
tion and current prices of these
reliable parts. Enclose I Id. stamp
to cover postage.

Bowyer--Lowe Tested
RADIO COMPONENTS

DOWYER.LOWE CO, LTD, il
LETCHWORTH.LATCHWORT.
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.00h1F

13 Re,

C1.0005/..,

The circuit referred to
by Mr. Claude Lyons

aa
a

C
-114 I15C

r

0

Mechanical Strength and
general efficiency are essential. Ask your dealer-

Low Capacity tells its story and
our great claim is

accept none other.

SELECTIVITY
The Tangent Tuning

(The Unshrouded Coil)
is second to none and we challenge
all to send to us for a copy of the
National Physical Laboratory Report.

GENT & C2132 Est. 1872.
Manufacturing Electrical Engineers,
Faraday Works,
LEICESTER
Loneen 15 Victoria St , S.W.1
Newcastle/ Tyne : "Tangent House," Wackett St,

Coil

Coil
No.
36
35
50
75

100
150
200
250

Self Capacity in
Micro-Microtarads Price.

8 4/3
9 4'3

25 4/3
31 416

.22 51-
16 61-
22 7/.
22 7/6

Complete Set of 4 Coils (W/L 250 to 1180) 16 the set.
Complete Set of I I Coils (W/L 250 to 95(:0) 67;'- !he set.

Unshrouded
Efficiency.
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secondary windings, a C/L con-
stant exactly 30 kilocycles (r6,000
metres).

The writer uses three such radio -
frequency stages, followed by the
usual valve detector, making in all
five valves. The three radio -fre-
quency valves are then .".reflexed "
on the Grimes Inverse Duplex
method, using a fairly low trans-
former ratio (Marconiphone
-" Ideal " 2.7/I). The result has
been a five -valve receiver which is
far superior in all respects to any
other the writer has heard in
operation.

Furthermore, the writer has an
arrangement whereby a " Formo "
plug-in crystal, detector can be
plugged in the last valve -holder with
no appreciable loss in signal
-strength; but, this is not often
employed as crystals are somewhat
fiddling things at times. You will
thus see that with four valves and
a crystal and only two tuning con-
trols it is, perfectly possible to
exactly duplicate. the results obtain-
able with: a -standard nine -valve.
instrument, arranged Osc-v-3-v-3.

The great -number of valves
generally used in: practice and men-
tioned in published diagrams and
information, etc., has, in my

been the leading factor
Which has kept this wonderful re-
ceiver in the background. Few can

afford a seven, eight or nine -valve
instrument, especially if they are
mistaken enough to be using
" bright " valves with their enor-
mous consumption of L.T. and
H.T.

I am enclosing a circuit diagram
of my five -valve Super, which you
may think of sufficient interest to
print for the benefit of your readers.
Jack switching is also incorporated
on the audio -frequency side, giving
o, I, 2 or 3 stages of amplification;
this has been omitted as the circuit
as it stands will probably be suffi-
ciently complicated for the great
majority of your readers to follow.
Furthermore, as there is no saving
in L.T. current or ".life " of the
valves if the stages of audio -fre-
quency amplification are not used,
and the volume can be controlled by
the potentiometer if same is too
tremendous, it may be that this is
a refinement which is really not
worth incorporation. It has been
carried out on my instrument purely
because I frequently wish to use
only radio -frequency amplification
with telephones; even then the
amplification is, frequently too great
when the receiver is in its most sen-
sitive condition to listen -in with
comfort.

My diagram shows the instrument
coupled up to an aerial; but it is
usually used on a 3 -ft. frame aerial

consisting of nine turns of bare
stranded ' " Mars "- aerial' wire
spaced r in. apart. A coupler
having an untuned or " aperiodic "
primary (eight turns No. 24 S.S.C.)
and so turns' of the same wire as
secondary, on a 3 -in. external
diameter ebonite tube former, the
winding being spaced in. apart, is
used.

On the frame aerial all B.B.C.
and relay stations come in at such
tremendous voluMe that I. have had
to purchase a Specially large loud-
speaker to handle the volume:

American stations can .be received
at will, subject, of course, to
static -signal strength, ratios being
favourable. Not .only. stations, On
the Atlantic side of the U.S.A.,-but
also many stations: on the Pacific
coast.. This is surely very remark,
able for a five -valve (or four-valve-
cn-stal) receiver?

B.T.H. 3 -volt valves, drawing
o.o6 amps., are used from a small
4 -volt accumulator (2o actual amp.
hours). When' :reflect that the
wattage consumed' is - only 1:2 per
hour, tompared'with that of another
receiver which I have now discarded
(3-v-2), the wattage -of which was
27- per hour, and that my last
6 -volt accumulator required a motor-
car or hand truck to take it to the
charging station, I am amazed' that
people continue to use straightfor-

FALLON SQUARE LAW CONDENSERS
The New Fallon Square Law Condenser is absolutely the last word in perfect con-
denser construction.
Extremely handsome appearance, all parts being heavily plated; .o68 spacing (the
closest possible). In the new model the overall length of the .00r condenser is only

in. as against 51 in. in the old model, and by a new idea in spacing washers, rigidity
of construction, never I cfore achieved in any make of condenser, has been obtained.

=SQUARE LAW TYPE - - - --/
177 (As illustrated.)

1
Price. Price. 1

.00r .. 9/6 .00025 .. .. 6,9

.0005 .. 8,6 .00.02 i . 6/.
1

1

.0003 .. 7/. .Vernier, 3 Or 5 4/6 'LI r - - - -STANDARD TYPE- - - - -1
i With Ordinary Vanes.

1

I Price. Price. I

i .00r 8/9 .00025 .. .. 6/. 1

.0005 .. 7/. .0002 .. .. 5/6
I A I I.0003 .. 6/6 Vernier, 3 or 5, ..f. -I

Features include:
ONE HOLE FIXING, TAG
CONNECTIONS, HEAVY
ALUMINIUM TOP AND
BOTTOM PLATES. Metal to
metal adjustable bearings,
stout, well -cut aluminium
vanes. Complete as illustration.

FALLON FIXED CONDENSERS
-improve results in all Sets.

Made of the highest quality mica and copper foil ; each
one tested and guaranteed. FALLON F ixed Condensers
are right up to FALLON standard. Fitted with
soldering tags and nuts for making clean connections.
British Reputation.-Your Condensers are not FAL-
LON'S unless the name FALLON appears on same,
FALLON Fixed Condensers Fixed Condenser and Grid

I Capacities up to '001, Leak COMBINED. j
1/3 each. 1 (As illustrated.)

I Capacities up to '004, ,
2/- each. _2 or 3 megehms, 2/6 each. I

All Post Orders, Correspondence and Applications for Trade Terms to :-

IIIIIIIIIIIIIIIIIIIUIIHHIIl

FALLON'S
The Premier

VARIOMETER.
Inside winding, suitable for
broadcast reception on any P.M. G.
Aerial, extraordinary close
coupling ensuring large tuning
range.. Inductance, the highest
possible -9.5 to r. Metal feet can
be ad'usted to four different
pOsitions. As used in. the Single
Valve rec Aver for all wave-
lengths, described and illustrated
in "Modern Wireless," July issue.

PRICE 10/,.. Postage 6d.

Fallon components are
stocked by all dealers.

FALLON CONDENSER CO., LTD.
WHITE RIBBON WORKS, BROAD LANE, TOTTENHAM, N.15.

BRANCHES: 3, King's Street West, Deansgate, Manchester; 120, 1Vellington Street, Glasgow.

Barclays 613
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ward English circuits with bright
calves, and with from ten to twenty
Controls or adjustments; also this is
a superior and much more efficient
receiver.-,Yours faithfully,

'CLAUDE LYONS.
Liverpool.

BATTERIES
SIR,-The remarks of Mr. Percy

Harris in " Random Technicali4
ties " of January 7 issue are of
great interest, and upon the sub-
ject of high-tension batteries I may
say I am in entire agreement with
him. Further, the experience of
many with whom I come in con-
tact proves that these unsatis-
factory results are by no means
exceptional.

Ignoring my expensive experi-
mental work, in which I must
admit I often ask too much from
any battery, I will deal entirely
with the results obtained with the
family three -valve set used for
receiving the usual broadcasting.

In the first place, I obtain my
supplies from a source which
enables me to know they have not
been in stock for months and that
they are absolutely unused.
During the last eighteen months I
have had four sets of batteries, all
of which were manufactured by

leading makers, none of which were
cheap. Going into the question of
costs, I find that H.T. batteries
alone have cost somewhere between
2d. and 22d. per hour, which is
much too high. Unfoitunately, I

am unable to use accumulators,
otherwise I would -have gone over
to them months ago. At present I

require. another set' of batteries,
and I am entirely at a loss to know
what make to purchase.

'I fail to find any reason why
manufacturers are unable to pro-
duce to -day batteries equal to those
produced two to three years ago,
and unless we are given a better
product I am afraid that they will
find importers of batteries selling at
considerably less than present prices
doing large business in the very
near future, but I hope not. -Yours
faithfully,

London.
EXPERIMENTER.

LECLANCHE CELLS AS H.T.
SIR,-On reading your notes (in

Wireless Weekly, 31st ult.) about
the H.T. batteries of to -day being
so rotten, I wondered if you had
tried Leclanche wet cells for plate
voltage.

I have -used them on a four -valve

loud -speaker set here since last
March. Up to the present they
have not been touched in any way.
In all I have 96 cells, three being
used as bias cells. The last two
valves I use are B.T.H. B4, with
full H.T. voltage. The H.F. and
detector valve vary 6o -7o for H.F.,
40-60 for detector; all have separate
H.T. + tappings. The L.T. is
made up of three large glass accu-
mulators.

The primary cost of the Leclanche
battery is rather great, being about

12, and the room they take is also
great. The floor space of mine
is 52 in. by 8 ft. Of course, they
could be put into a cupboard on
three shelves quite easily.

With them the set is very silent.
I do not use any smoothing con-
densers whatever. Also a slight
short now and again does not
materially hurt them.

Would it be possible to get the
manufacturers to make smaller cells,
say, pt. (mine are q- pt.); they
should be cheaper and would take
up less room. I am a constant
reader of Wireless 'Weekly, Modern
Wireless and The Wireless Construc-
tor, all of which are very helpful
to me in my experiments. Wishing
you and your excellent books every
success.-Yours faithfully,

ERIC BROMLEY.
Kent.

HAWK
MAXIMUM

Efficiencg

Strength

Prices below

Pro.. Pat.

20289

WATERPROOF

COILS
MINIMUM

Capacitg

Damping Effects

Resistance

Coil
Wave Length using '001 Variable Con -

denser in Parallel
MAXIMUM MINIMUM

PRICE.

25 895 190 2/4
30 435 241) 2/4
35 515 360 2/0
40 680 370 2/8
60 835 485 3/-
75 1250 600 3/4

100 1820 815 3/10
160 2300 960 4/8
200 8100 1870 5/4
250 3750 2200 6/8
300 4500 2300 8/-
400 4950 2500 8/8

Sold by all Wireless Dealers

Sole Manufacturers t

The Hawk Coil Co.,9,
PENRHYN RD

II Kingston -on -Thames

IT
he Value of Fine Tuning

is being more and more appreciated,
particularly when one buys the

MICROHM a

Vernier Type
VARIABLE CONDENSER
There are no less than 24 turns to give the
" MICROHM " fine tuning adjustment.

Suitable for use as a stabiliser in " NEUTRO-
DYNE " circuits.

May be used in parallel with an ordinary grid
condenser, giving exceptionally fine tuning adjustment

PRICE

2/6
Prop. Pat. No. 19426124 

Maximum capacity .00001 mfds.
Minimum negligible.

One r hole fixing.

A Precision Instrument
designed on scientific lines

IV III
MICROHM Ib

' 11
MICROHM ENGINEERING_ CO.,
Varsity Werke, College St., London, 5.9. Phone: Cliesold 2947.

Barclays Gza.
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Apparatus
we have teed

Conducted by A. D. COWPER, M.Sc., Staff Editor.

Back -of -Panel Two -Coil Holder
A two -coil holder adapted for

mounting behind a vertical panel in
the American type of cabinet, which
is becoming increasingly popular on
this side, with outside control by
knob and, pointer, has been sub-
mitted for our examination by
Messrs. Goswell Engineering Co.,
Ltd.

This has the stationary coil -plug
mounted on two short brass
columns which are fixed by
screws to the panel, and a
horizontal spindle passing through
the panel and the centre of
this plug, carrying the moving
coil -holder about ltp in. behind the
first, and giving a circular motion
in a vertical plane to the moving
reaction -coil past the fixed A.T.I.

coil. A very useful device is pro-,
vided in the reaction -coil -holder, in
thk the connections are made to
two small coloured plugs of the
" wander -plug " type, which are
inserted in sockets on the sides of
the plug fitting to make the anode
connections. The direction of re-
action can thus be reversed in a
moment-a device of considerable
value in multi -Valve experimental
receivers, and which might receive
considerable extension. Connec-
tions are made to the fixed coil by
means of small soldering tags at
the base of the brass columns. A
strong spring friction device, ad-
justable by nuts equipped with the
proper lock -nuts, renders the move-
ment of the reaction -coil smooth
and secure, so that, on trial, the
largest coils could be controlled.

The insulation resistance proved,
on test, to be excellent, and the
device gave the necessary smooth
control over reaction. With the
ordinary type of knob fitted, the
fingers of the operator came within
half an inch of one of the A.T.I,
terminal -pillars during tuning opera-
tions ; with critical or sensitive cir-
cuits this is likely to result in con-
siderable annoying hand -capacity
effects, and should be guarded
against by the use of a long exten-
sion handle.

"Ledion" Coils
We have received froth Messrs.

Ledion, Ltd., sets of their
" Ledion " basket -coils for test ; one
set of five coils 4 iii. thick, another
of the same number'btit 1 in. thick,
and two large coils for the recep-
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Provisional Patent 26791/24).

PRICE COMPLETE

5/6
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FOOL -PROOF

DETECTOR
Continuous reception
in any position at all times,
owing to the special design
of both crystal and cats -
whisker, is the keynote of
this excellent detector.

SOME NOVEL FEATURES -
1. Nickel - plated, detachable, dust -

proof, cover.
2. Special "Hartle " super -sensitive

crystal.
3. Ebonite wheel for rotating crystal.
4. Catswhisker on slider for covering

whole surface of crystal.
5. Nickel -plated sockets for Fanei

mounting.

Obtainable from all dealers or direct from
Patentees and Manufacturers.

GENEROUS TRADE TERMS. Telephone-CLISSOLD 293.

HARLIE BROTHERS
183, S LA, AN, , .8

MODALRMOBOTON

NE

MM R
53,

ACCUMULATORS
RECHARGED FREE!
IN YOUR OWN HOME WITH THE

"CHASEWAY" CHARGER
The " Chaseway " is a thoroughly practical electrical
apparatus designed specially to remove the recharging
bugbear. It can be connected by the merest amateur in
any household having DIRECT CURRENT, and if used
whilst current is being used for lights, kettles, irons,
radiators, etc., recharges your battery free. Once fitted
it is there for life, requires no attention, is perfectly safe
and a wonderful boon saving its cost in a short time.
It is so effective that some dealers deriving revenue from
battery charging will not sell it, whilst others with more
foresi;ht not only sell it but use No. 3 Model for
their recharging dept.

-401 No. 1. 25/- Don't pay more
No. 1. Model for installations of 100 to 250 volts. 9 ci.

size 9 ins. x 31 ... complete
No. 2. Model for lower voltages and special circumstances,

35/- complete with special resistance lamp (2
amps), or 40/- with special adjustable resistance
(2 to 5 amps).

No. 3. Model for Shopkeepers, Garages and Dealers re-
charging batteries for revenue details on application.

"CHASEWAY" VARIABLE GRIDLEAK
infinitely variable '001 to 20 megohms.

A scientific Instrument-the " nerves " of the receiving set.
One hole fixing and not a conglomeration of cardboard pellets
and blacklead to get pulped into uselessness.
Ask your Dealer or send Remittance direct, if any

difficulty in obtaining locally.
Illustrated Calaloyue of these and other "Chaseway" specialities FREE on
receipt of stamped envelope. Contains details of many novel assess lies.

CHASE ELECTRICAL MFG. CO., LTD.,

184w, Fleet Street, London, E.C.4 (Cooled 1539i.
TRADE ENQUIRIES INVITED.
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tion of 5XX in the two thicknesses
respectively. These are all wound
in a diamond basket -weave, self-
supporting and without wax or var-
nish, of green cotton -covered wire
of the usual small gauge used in
commercial inductances.

The wide coils, intended for ordi-
nary plug -mounting, tested on an
ordinary panel with a variable
tuning -capacity, range from .0003
,aF (approximating to the standard
P.M.G. aerial) to .0008 µF (i.e.,
with a tuning -condenser of the usual
size, .0005 /IF across the coil), gave
the wavelength ranges recorded :
28 -turn coil, 28o to 46o metres; 40 -
turn, 365 to 56o metres; 50 -turn,
510 to 86o metres; 64 -turn, 640 to
gso metres; So -turn, 830 to 1,220
metres; large 148 -turn, 1,44o to
2,360 metres; and to 2,900 metres'
with .001 ILE tuning capacity.

The narrow coils for basket -coil
mounting gave :-36-turn coil, 290
to 455 metres; 44 -turn, 340 to 540
metres; 56 -turn, 440 to 740 metres;
64 -turn, 52o to 870 metres; 8o -turn,
670 to t,o4o metres; large 48 -turn,
1,340 to 2,16o and 2,630 metres.

Evidently the coils have been ad-
justed to give ample overlap, and
on trial it was found possible to
choose a suitable reaction -coil from
the series in each case, with the
smaller coils; the large 5XX coil
required a similar one for oscilla-

tion with direct -coupled aerial. It
was noticed that the lower numbers
oscillated freely with moderate re-
action, showing a reasonably low
H.F. resistance.

With careful handling the coils
appeared to be strong enough for
use without separate support,
though provision should be made at
once when bringing them into use
to secure the ends.

A Microcondenser
The Sterling Manufacturing Com-

pany of Ohio, U.S.A., has sent for
our examination a sample of the
`` Sterling R.34 Microcondenser."

This is for use in circuits where a
minute adjustable capacity is re-
quired -though not continuously
variable by a controlling -knob -as
in the original American version of
the Hazeltine Neutrodyne circuit
using high -frequency transformers
with a tapping on the tuned second-
ary for neutralising connections.

An extraordinarily low minimum
capacity is needed in this particular
type of circuit, and but a very small
range. The small instrument sub-
mitted obtains this low minimum by
putting two small condensers in
series, each being of low minimum
through the provision of ample
clearance and the isolation of ter-
minals on opposite sides. The

whole instrument is only 4 in. long
by f in. wide, and 8 in. thick, con-
sisting of two shaped end -plates
Mounted on a thin ebonite rectangle
with terminals actually in. apart.
A tiny, flat double -ended propellor -
shaped rotor -piece turns on an
isolated centre -screw, so as to
engage the shaped ends of the fixed
plates, a piece of fairly stout mica
dielectric separating the plates.
When turned cross -wise, only the
capacity between the edges of the
plates, in series, is effective; at
go degrees to this position the blades
are both fully engaged, and the
maximum series capacity results.

On measurement the minimum
capacity (eliminating that of the
leads, etc.) was around o.g AuF, the
maximum 2.7 HAF giving an avail-
able range of r.8 Nuf.', which is ade-
quate for the purposes indicated.
The insulation, on test, was
excellent.

the 112.S.G.13.
Sir Oliver Lodge, F.R.S., D.Sc., the
newly elected President of the Radio
Societ.7 of Great Britain, will deliver
an address entitled, " Matter and
Radiation," at an Ordinary Meeting
to to held at 6 p.m., on January 21
at the Institution of Electrical

Engineers, Savoy Place, W.C.2.

HULLO! CA., WILL DAY CALLING
FOR

WHERE THERE'S A WILL THERE'S A DAY.
T'ANDCO BASKET COILS (Too to 4,590 metres).

Duplex wound, 25 range D.C.C. wire, sewn s- pports unwaxed, very firm
and strong, recognised as the finest type Coils yet made. Enamelled.
Size 1. 2 in., approximately 150 to 300 metres 5d. each. No. 1. 4d. each

2. 21 PP 250 400 6d. 2. 5d.
3. 21 ,, 350 550 7d. 3. 6d. ,,
4. 3 ,. 450 , 650 Ellel. 4. 7d. ,,
5. 31 600 750 10d. 5. 8d. ,,
6. 4 o 700 ,, 1,000 1;2 6. 9d. ,,
7. 41 ,, 950  1,350 1 4!: 7. 10d.
8. 5 ,P 1,300  1,750 1'8 ,, 8. 1/.
9. 51 " 1,701  2,600 2 - ,, 9. 1/2

10. 1/4

16 ,,Coil Holders, 116 each. 12.
11. 1/8

The new " Dayrite" Variable Condensers fitted with Alumini, m End Plates,
and loth sets of Vanes adjusta' le. .001, 7;9 each ; .0005, 5/8 each ; .0003,
5 1 each ; .0002, 4:'7 each ; Vernier 3 11 each. Postage 6d. each extra.

IF YOU WOULD SECURE IMMUNITY FROM LEAKAGE IN YOUR
SET HAVE YOUR PANELS CUT TO YOUR SIZE FROM OUR
FAMOUS EBONITE ORDINARY FINISH, 4'6 PER LB. MATT FINISH,
5 - PER LB. AMERICA EASY ON ONE VALVE.

MAKE NO MISTAKE IN YOUR SELECTION. Do not keep
wasting money on crystals of unknown repute.

GET A CRYSTAL THAT HAS STOOD THE TEST OF TIME.

DAYZITE REGD.
Sold only boxed with Silver Cat's -whisker, ra. Cd. each, postage 3d.
extra. Makes excellent contact with Zincite for a Perikon Detector.
We had a call from a delighted customer recenfy who stated he received

2 L 0 at Brussels quite distinctly on a DAYZITE crystal.
Write at once for our new catalogue, post free by mentioning

"Wireless Weekly."

WILL DAY, LT Dm,
19,LISLE STREET, LEICESTER SQUARE,LONDON,W.C.2

'Phone: Regent 4577. Telegrams: "Titles, Westrand, London."

SPECIALS.
A term applied by the Trade to non-standard Cabinets, Panels; etc.

We specialise in "SPECIALS" to customers' own designs
and stock Cabinets, Panels and Components for all Radio
Press Receivers.
Examples:- Cabinet. Pane:.
4 -Valve T.A.T. 27/- 24/9
Transatlantic " Four " 30/6 14/-
3 -Valve Dual 40/6 20/ -
Extra for carnage and packing on post orders . 1/6 1/3

Large cabinets sent per rail carriage forward.

Standard finish of cabinets is figured walnut, hand -made
and polished. Panels are guaranteed electrically, matt non-
metallic finish, accurately drilled and engraved.

SEND STAMP FOR LEAFLETS.
RADION Panels supplied if desired at slight extra cost.

S.A.C. "Tapa " Plug and
Socket TerminalsMALI

SIZE
eal

Plug and Socket Terminals.

"the gadget of a thousand uses," in
red or black and live other colours,
" Once used always used." 6d. each.
Sample pair free to all Clients ordering

Panels or Cabinets.

S.A.C. Fireside Plug.
The last word in comfort and efficiency,
for plugging in distant headphones, loud

speakers, etc. 2/6 each.

Our London Office is in a central position : we
welcome inspection of our Cabinets and Panels.

" S. A. CUTTERS 9

15, Red Lion Square, London, W.C.1.
'Phone: Chancery 8042.

Cabinet Works :-Pimlico. Stores :-Blackheath.
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Information Depaftment

SUPPLIED BY RADIO PRESS SERVICE DEPT., LTD.

J. R. E. (ILFORD) is very much
troubled by interference produced by
induction from neighbouring power
mains and asks for any general
remedies.

The severity of the symptoms re-
ported makes it seem probable that
great difficulty will be experienced
in achieving anything like complete
elimination of the trouble, but some
of the following expedients will
probably produce considerable relief.
In the first place, try a loose -
coupled circuit, both with and with -
1.1t an earth connection to the bat-

teries of the receiver. Also try the
effect of connecting in series with
both the aerial and the earth leads
small condensers of the order of
.0002 p,F each, both in the case of
an ordinary direct -coupled circuit,

and in the case of the loose -coupled
circuit recommended.

It is quite possible that chang-
ing the earth connection will also
lead to an improvement, and this
should be tried. If the present con-
nection is to a water pipe, a
buried earth should be tried, and
also, if circumstances permit, a
counterpoise or earth screen. If no
relief can be obtained in any other
way, it would be worth while to
experiment with a frame aerial, since
the set which our correspondent is
using seems to be sensitive enough
to be used in this way and yet per-
mit fairly good results to be ob-
tained. We do not think that in
this particular case low -frequency
amplification should be attempted
at all, since it is evident from our
correspondent's letter that the
trouble is at any rate partly due to

direct picking up of the induction
troubles by the low -frequency ampli-
fying stages.

R. A. I. (HORNSEA) is building
a choke - coupled low - frequency
amplifier and proposes to use
ordinary iron -cored intervalve trans-
formers as the coupling units, and
enquires as to the correct method
of connection to obtain the greatest
possible value of inductance.

Provided that the transformer
windings are both in the same
direction, the desired effect will be
produced if the outer end of the
primary is connected to the inner
end of the secondary. In answer to
your question regarding the grid
condensers, we think that it would
be well to use the conventional
values as in resistance capacity

BRETWOOD
PATENT

VALVE HOLDER.
Eliminate poor recep-
tion by adopting this
scientifically designed
Valve Holder, and
obtain 100 per cent.
efficiency. Easy to fix.
No capacity. No leak-
age. Always perfect
contact. No soldering.
Can be mounted on
front or back of Panel.
Price 1/9. Postage 3d

ANTI -CAPACITY SWITCH.
We have pleasure in presenting another first-class speciality,
which is the outcome of the famous BR ETWOOD ANTI -
CAPACITY VALVE HOLDER, which has gained such popu-
larity among the wireless public on account of its scientific
design and smart appearance. The Bretwood Switch is
constructed on similar lines, and we claim that it is, like the
Valve Holder, absolutely free from capacity effects, and we
feel confident that this component will meet with the most
exacting requirements of the present day experimenter.
One of the principal features of the Bretwood Switch is its

beautifully smooth action, made possible by the spring loaded balls, and the wiping or rolling
motion of the Phosphor -Bronze Balls always ensures clean and perfect electrical contact.
Features : 1. Absolute freedom from capacity. 2. Perfect contact. 3. Sweet and Price
smooth action. 4. Practically no wear -and -tear. 5. First-class finish and neat in 5
appearance. 6. Easy to fix (one hole fixing). 7. Very easy to make wire con-
nections. 8. Like our other Components, it is fully guaranteed. 9. For value
offered, the price is moderate. Postage 3d.

RADIO IMPROVEMENTS, LTD., 12-18, London Mews, Maple Street, LONDON, W.
All Bretwood specialities are obtainable from most Wireless Dealers.

Barclays 638

IIIIIIIll
OIL

It's
THE LEAK
that Counts.

The Bretwood
Grid Leak
(Guarantee d)
tunes a carrier
wave from the

silent point up.
The Bretwood is
recognised by high
est experts and
experimenters as
the only variable
and reliable Grid
Leak.

Price 3/ -
Postage 3d.

Patent Pending.

AMPLIFY WITHOUTr WINM VALVES am
BY THE AID OF THE

I "DETECTAVOX"I
ICan be clamped direct to the earpiece of a CRYSTAL RECEIVING'
SET. A supersensitive instrument that really does what is claimed

Ifor it. Price 17/6. Accessories needed are Transformer, 17/6,
and 3 -volt Dry Battery.

I Our 44 -page New Radio List illustrates this and hundreds of other
Radio Components. Send 4d. in stamps and secure a copy at once.

ECONOMIC Head Office :10, FITZ R OY Showrooms:
ELECTRIC LTD' I SQUARE, LONDON, W.1. I

1

303,EUSTON RD. N.W 1

SEND Bend 20/- to day, together with your order for the " Tonyphone,'
and this wonderful set, which receives all B.B.C. statism, will be
delivered complete, including all accessories. You pay a further II
each month afterwards. The total cost is only £15 9s., or if you
prefer, £14 5s. cash.

"TONYPHONE" SUPER TWO -VALVES
Complete with Accumula-
tor, H.T. Battery, Aerial

pair 4,000 ohms Head-
phones, and Iwo Valves-
one High Frequency and
one Detector. All Royal-
ties paid.

Send to -day and enjoy broadcasting NOW.

BRITISH ENGINEERING PRODUCTS CO.
(Wireless Dept.), Windsor House, Victoria Street, London, S.W.1. I- ____s.s.A.-
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amplifiers, with a fairly low resist-
ance of gridleak, such as t-megohm
or even half a megohm.

F. A. J. (DUBLIN) wishes to
carry out certain experiments upon
the cause of what is known al
fading, and proposes to use two
receiving sets connected to two
separate frame aerials, the two sets
to be used for receiving two different
stations, their outputs to be con-
nected to the two separate ear-
pieces of a pair of headphones.
Our correspondent then proposes
to note whether the signals fade
simultaneously or independently,
and to deduce, therefore, informa-
tion as to the nature of fading in
his particular case. He enquires
as to our opinion regarding the
probable interference between the
two frames, and as to how far
apart they should be situated.

Much will obviously depend upon
the amount of reaction which is
used in the two sets, but we think
that if the frames are separated at,
say, the opposite ends of the room,
little trouble will be experienced
unless one of the sets actually oscil-
lates. Of course, entirely separate
high- and low-tension batteries
should be used for each set.

B. R. K. (HENLEY) has built a
Four -valve Family Receiver with
which he finds that he can obtain
no signals whatever with the de-
tector valve only, and with the H.F.
valve in operation signals are weak,
the set oscillates in a very uncon-
trollable manner, howls a good deal,
and the potentiometer appears to
exercise no control over reaction.

Our correspondent's difficulty will
be located in the potentiometer, and
a new one should be tried. Experi-
ence has shown that this is by far
the most common fault in the Four -
valve Family Receiver, and when-
ever one of these instruments be-
haves in a peculiar manner, oscillat-
ing regularly, howling easily, and
giving weak signals the potentio-
meter should be inspected. In some
cases the results of a defective
potentiometer are decidedly unusual,
such as was recently reported by a
reader, in whose set the H.F. and
detector appeared to be functioning
only a little below their correct effi-
ciency, so that he did not suspect
any trouble at this point, but he was
much troubled by self -oscillation at
low -frequency in the circuits of the
last two valves. All the usual reme-
dies for L.F. howling had been
tried, without success, and it was

only upon the fitting of a new poten-
tiometer that the trouble was
removed. The effect of the defec-
tive component in this case was, of
course, to remove the connection
from the battery circuit to earth,
which is so valuable as a stabilising
agency in many low -frequency
amplifying circuits.

S. G. W. (CLAPHAM) has just
built his first set, and is somewhat
puzzled by the expression " spark
signals " and " continuous wave
signals," which he understands
refers to morse signals, and asks
how one can distinguish between
them by their sound.

Spark signals do not as a rule
possess a very musical sound, but
may range between a harsh buzz
and a fairly clear whistle, while
their pitch is not altered by varying
the tuning of the receiver, and if the
set is made to oscillate they are
always heard with a more or less
rough and hard sound. C.W. sig-
nals, upon the other hand, cannot
be heard until the receiver oscillateS,
and have a clear musical note which
can be adjusted plainly between the
highest and lowest audible note by
varying the tuning of the receiver.

THE "ALTO"
SHROUDED TRANSFORMER

THIS TRANSFORMER represents the last word in
efficiency for low frequency amplification. It
embodies a patent winding process and is tested to
withstand 50o volts between windings. Being
shrouded, it may be guaran teed absolutely free from
distortion when used either singly or in cascade.

The core is of finest
Swedish transformer iron.
Made in two ratios, for
first and second stages of
amplification, the " Alto "
Shrouded Transformer is
designed to meet the
requirements of the dis-
criminating buyer.

PRICE 14/- EACH.
Of ALL WIRELESS DEALERS,
ELECTRICIANS and STORES.

Wholesale only from :
THE WHOLESALE
FITTINGS CO. LTD.,

23, 25, 27,
Commercial St., E.1.
'Phone: London Was 1191.
'Grams: " Colones Norton,

London."
South London Depot:

85, Newington Butts, S.R.1.
Phone: Hop. 771.

Also at
78-80, High Street, Manchester,
and 14, North Street, Stokes

Croft, Bristol.

Price Fixed SOUND BOX.

Large Adjustable
SOUND BOX

Try it. Mono
refunded if
not satisfied.

The Very
LATEST!

The REMO Reflex
LOUD SPEAKER

This Loud Speaker is the result of careful experiment
and has the following outstanding features
(1) Ample Volume with a low input.
(2) Avoidance of all " Horn & Tunnel " effects, giving
in practice the effect of a hornless loud speaker with
volume and purity, and is mechanically strong.
(3) Appearance. The general outline and colour is
artistic.
The sound in the Remo Reflex Loud Speaker ie
reflected from the lase of the horn, creating

sufficient resistance to correctly damp the
diaphragm for the perfect reproduction.

RICHD. MELHUISII,
Tool, Manillas & Electrical Experts, Estob.1825

50,51 &84,FetterLane,Holborneircus.London,E.C.1

Patents, Designs and Trade Marks
H. D. FITZPATRICK & Co.,

Chartered Patent Agents,
49, CHANCERY LANE, LONDON.

Phone : HOLB. 459.

EL- BE UTILITIES
The "MIKROTUNE"
Makes Tuning Simple & Certain.
Reversible Coil -holder.
Adds 50% value to any set. 12/6
Coils under minutest control. A PERFECT VARIOMETER.
Send us the none of your Dealer and we milt arranger demonstration for you.

LEIGH BROS. Faumpi MAIrae "4111:2
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LISSEN1UM
How to get sharp -tuning coils

THE secret is in the making. The impedance of a circuit
tuned to a frequency corresponding to a given wavelength
should be as near infinity as possible, but on each side

of the optimum point the impedance to the same frequency should
be as near zero as possible. If, instead of nearly zero, this
impedance is appreciable, signal voltage will be built up and signals
heard on each side of the optimum point in other words, the coil
will be a flat -tuning, or unselective one. As well as responding
to a broad (instead of a narrow) band of frequencies, flat -tuning
coils do not respond as strongly to a desired frequency as one
well-known make of coil does, so that with the wrong make of
coil you lose signal strength as well as selectivity.

THE design and making of a plug-in coil largely determine the sharpness of its response
to a given wavelength the air spacing, the disposition of the conductors, the dielectric
absorption, and many other interesting considerations. YOUR COIL IS THE

PRODUCT OF ALL THESE, and the manner in which they have been dealt with by the maker
gives you the strong signal strength and the
extreme sharp -tuning qualities you notice when
using LISSENAGON (pronounced LISSEN-
AGON) coils.

LISSENAGON TUNING CHART.
Note the Intermediate Coils 30, 40 and 60.

TABLE I.
Wavelength range when used as
Primary Coils with Standard
P.M.G. Aerial and .001 mid.

condenser in parallel.

TABLE II.

Wavelength range when used
as secondary Coils with .0)1

mid. condenser in parallel.

No. of
Minimum

Wave-
Ma',Miura

Wave-
Minimum

Wave-
Maximum

Wave- PRICE.
Coil. length. length. length. length.

25 185 350 100 325 4/10
30 235 440 130 425 4/10
35 285 530 160 490 4/10
40 360 675 200 635 4/10
50 480 850 250 800 5/-
60 500 950 295 900 5/4
75 600 1,300 360 1,100 5/4

100
150

820
985

1,700
2,300

500
700

1550
2,150

6/5
7/7

200
250

1,885
2,300

3,200
3,800

925
1,100

3,000
3,600

8/5
8/9

300 2,500 4,600 1,400 4,300 92

If you ever want coils which
intensify tuning --use Lissenagon
Coils.

The best tuning combination you can
get-LISSENAGON COILS with
the LISSEN MARK 2 MICA
VARIABLE CONDENSER.

PARTS WHICH BUILD INTO SOUND
THE INVISIBLE ACTIVITIES OF
MINUTE ENERGY-don't mix your parts
-there is a LISSEN part for every vital
place.

Advt. of LISSEN LIMITED, London.
It will pay you always to watch WIRELESS WEEKLY Advertisements.
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every one of
these advertisements
will show an added
advantage in the con-
struction of Brandes
Headphones.

The lock -nut on the receiver
yoke is a clutch that tightens
and holds the receivers firmly
in place when satisfactory
ac'justment has been ob-
tz.,ined. This point prevents
the receivers from slipping,
keeps the headphones in
correct balance without pos-
sibility of working askew and
makes the headband follow
the natural line of the head.
The whole family can wear
the headphones with comfort.

British Manufacture.
(B.B.C. Stamped.)

All Brandes products carry
our official money -back guar-
antee, enabling you to return
them within io days if dis-
satisfied. This really means
a free trial.

Matched Tone means a technical improvement in telephone
construction which should at once grip your attention. If
you are intent on better broadcast reception, if you wish to
gather the more distant signals with increased strength and
clarity, then Brandes Superior Matched Tone Headphones
are certainly what you want. Matched by ear, the two
receivers of ordinary headphones cannot gain an exactly
similar degree in tone and volume by a margin of eighty
degrees. Brandes, matched by special apparatus, obtain
corresponding sensitivity and volume in each receiver to
within five degrees and a consequent increase of tone purity
accuracy and strength. For just home stations or trans-
atlantic and trans -continental telephony, get Brandes Matched
Tone Headphones. Ask your Dealer for Brandes.

The Table -Talker is another Brandes quality product at moderate
price. Designed to meet the need for a simple radio loud -speaking
device to entertain a group of people in an average size room,
its full round tones are wonderfully clear and pleasing. It is
matched to the unit so that the air resistance produced will
exactly balance the mechanical power of the diaphragm. This

THE . SAME . SOUND ,

means beautiful sound -balance. Gracefully simple

42of line, it is finished a shade of neutral brown.

rand
Tie Anze to know in Radio

Superior Matched Tone Headphones.

IN . BOTH . EARS
It will pay you always to watch WIRELESS WEEKLY Advertisements.
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LISSENIUM
Making a condenser loss -proof--

yOUR circuit is formed of two variables, the inductance and the con-
denser, and in combination these produce a tuned circuit whose efficiency
can be marred by a deficiency in either one. For this reason it is no

advantage to have coils with negligible losses and sharp tuning qualities if you
use a condenser to tune them which leaks energy.

Each vane of an ordinary condenser is a likely point of leakage owing to the
process of oxidisation of the surface of the aluminium which starts in the aluminium
sheet from which the vanes are stamped as soon as the sheet has come off the rolls
at the mill. The conductivity of your vane and washer condenser is dependent
on the electrical connection made between the spacing washers and the aluminium
vanes think how a deposited film of oxide between the spacing washers would
impede the flow of the already minute current.

In the LISSEN Mark 2 MICA VARIABLE CONDENSER every care which incessant laboratory work can
command is taken to make the condc:.ser loss -proof. From the terminals to the electrodes is a continuous
metallic path-the power factor is remarkably low.

Not only have losses been eliminated, but a condenser has been produced which for general tuning purposes
is a delight to use. All the painstaking care previously associated with ordinary condensers, particularly
on critical, long distance, short-wave work, has now disappeared.

You have here, too, a condenser which COMBINES ALL CAPACITIES YOU WILL EVER NEED-open
scale-low loss-absolutely noiseless-perfect capacity curve-straight line wavelength curve-table or panel
mounting without alteration-negligible minimum, maximum conservatively rated at .00i-LISSEN ONE -
HOLE FIXING, OF COURSE.

1F YOU WOULD KNOW WHAT A PERFECT CONDENSER IS LIKE-- USE THIS ONE.

WITH THIS LISSEN MARK 2 MICA VARIABLE CONDENSER and LISSENAGON
(pronounced LISSEN-AGON) coils, YOU HAVE THE BEST TUNING COMBINATION
IT IS POSSIBLE TO HAVE.

Delivers all

THEY,
Capacities, .000r to .0009 2/-

.nor to .003 2/6

.004 to .006 3/-

its stored up energy.

IT
is worth while fitting LISSEN FIXED

CONDENSERS, too --made with scrupu-
lous care-they are accurate to 6 per

cent. they never vary they never leak-
DELIVER THEIR

STORED UP ENERGY ALL
THE TIME.

LISSEN
LIMITE

30-32, WOODGER RD., GOLDHAWK RD.
SHEPHERD'S BUSH, LONDON, W.12.

Telephones-Riverside 3380, 3381, 3382, 1072.
Telegrams-"Lissenium, London."

- PREDOMINANT PARTS -

PRICE

17/6

Parts which
pull together

WHEN you know that every
vital part in your receiver
is pulling strongly with each

other, you know that you have a
receiver which is the best you can
ever get.

BUILD WITH ALL LISSEN PARTS
-there is one for every vital place.

It will pay you always to watch WIRELESS WEEKLY Advertisements.
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Names famous
in combination
No. 3.

4c

Dante and Beatrice
DANTE and BEATRICE have an

honoured place in the illustrious
gallery of associated personages.

To -day the two great organizations, MARCONI
and OSRAM, have combined to produce a range
of wireless valves unexcelled in design and
performance. . . . If the faithful reproduction
of speech and music is to be enjoyed to the
full, get " The Valve in the Purple Box."

Read the 4o -page wireless book, The Book of MO V. Free from
your dealer or The M.O. Value Co., Ltd., Hammersmith, London, W.6.

HOW TO ORDER
YOUR VALVES.
For 2 -volt Accumulators.

Purpose. Type. Price.
tG.P. D.E.R. 21/.
tL.S. D.E.6. 25/ -

For 9 -volt Accumulators.
G.P. R. 12/6
G.P. .D.E.3. 25/.
L.S. D.E.4. 30/

For 6 -volt Accumulators.
G.P. R.5.V. 12/6
L.S. D.E.5. 35/-
L.S. ..D.E.5b. 35/-
L.S. L.S.5. 55/.
G.P.= General Purpose.

tL.S. =Specially suitable for low
frequency amplification
for Loud Speakers.

'Can be used with Dry Batteries.
..For Resistance - capacity

Amplification.

(MADE AT THE OSRAM LA M P WOR KS

Sold by Wireless & Electrical Dealers, Stores,etc.

ANNOUNCEMENT OF THE M.O.VALVE CO, LTD

,1=
'`A(

--!,;.-,.-:4-3......),001_,,1
-----it.,--,,,,--.7.---'

Et ---to" (\070.-----
Sd

..... .
.. .. ....

GIET TIHIE VALVE
UN TIME PIIIRIPILIE

It will pay you always to watch WIRELESS WEEKLY Advertisements.
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A contrast and a comparison.
Here a " Type 600 " is being shown in contrast with one of ten
high -power condensers recently built at our works. These are the
biggest mica condensers in the world. The contrast is one
of size and load -capacity only. In quality of materials employed ;
skill in design and workmanship ; rigorous testing before dispatch ;
and guarantee as to performance, the " Type 600 " will stand the
closest comparison, point for point, not only with the big con-
denser shown but with any other Dubilier Product large or small.

BE ADVISED-SPECIFY DUBILIER.
Advt. of the Dubilier Condenser Co. Ltd., Ducon Works, Victoria Road, North A don, London, W.3. E.P.S.i26.

It will pay you always to watch WIRELESS WEEKLY Advertisements.
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Cossor
Bright Emittcr

Thomas Edison

Ylvii!FtlivJE

2191

`Wu ncell
Dull Emitter

Edison's Bamboo Filaments.
AMONG all Edison's marvellous con-

tributions to mankind-from the
phonograph to the carbon micro-

phone-none has been more spectacular than
his invention of the first electric lamp.

This wizard of electricity saw that, although
the arc lamp was an established success,
electric lighting could not progress until it
was brought into the people's homes. It is
said that Edison's experiments to discover
the electric lamp cost him £10,000, and cer-
tainly he was many years on the problem
before he attained success. Although the
first filaments were of carbonised cotton, he
discovered that bamboo, of all substances,
gave him the best results

It is indeed a far cry from carbonised bamboo
to the wonderful filaments inside the new

Cossor Wuncell Dull Emitter. About as
far as the latest De Havilland is from the
flimsy contraption flown by Wilbur Wright
at Dayton one -and -twenty years ago.

The Wuncell filament glows at a temperature
of only 800 degrees-certainly the nearest
approach to the cold valve yet reached. In
addition to low current consumption this also
means an extraordinary long life. Before
buying any more Valves be sure to read cur
Wuncell Folder-full of interesting facts you
ought to know about dull emitters. Get one
free from our Dealer, or send a postcard for
one to us.

Wuncell Valves cost 211- each, from all
Dealers (23/6 if supplied with inbuilt re-
sistance for use with 2, 4, or 6 accumulator,
without alteration to wiring of Set).

No. 2 of a Series.

Advertisement of A. C. Cossor, Ltd., Highbury Grove, N.S.
It will pay you always to watch WIRELESS WEEKLY Advertisements.

Gilbert Ad. 2119
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UBILIE
PRODUCTS

THE VANICON,

Maximum Capacity.

0'0003 mfd.
s. d.

17 6
.Y 0'0005 mfd. 1 0 0

0.0007 mfd. 1 2 6

x 0'001 mfd. 1 5 0

1,33EINNIR

Capacities marked x can be

supplied with a vernier

adjustment if required at an

extra cost of 2s. 6d.

Your set should give results of which you and your friends
can feel proud.

Ensure that it does so by using only the best component parts.

Condensers and Resistances may appear simple things to
make. Actually, if best results are desired, they should be
the work of expert engineers.
With each Dubilier Product you buy you receive the benefit
of 12 years' specialised experience.
You can therefore have every confidence in a product bearing
the name Dubilier.

Ducon
Works,

Victoria Road,
North Acton,
London, W.3.

DUBILIER
CONDENSER CO.LTD

Telephone :
Chiswick, 2241.

Telegrams :
Hivoltcon, Phone,

London.

E.P.S. 115
It will pay you always to watch WIRELESS WEEKLY Advertisements.
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A RECENT TEST
REPORT -

" We have tested samples of a
new pattern of their well-known

variable grid -leak in
which the possibility
of a certain irregular-
ity of action when the
instrument has been in

use for some time and is showing,
perhaps, some looseness in the
spindle through wear, is effec-
tively eliminated by the provision
of a spring -contact to the central
spindle at the knob end of the
instrument.

" Thus, in this latest pat -
turn, a spring brush bears down
an the s)indle through a slot cut
i s the end bush, and makes at all
times effective and silentelectrical
contact with the screw spindle,
even when, by long use, the latter
has perhaps become a little loose
in its bush.

" On test, the samples showed a steady variation in resistance value from
about 0'6 to 4 and o'7 to 4 megohms respectively, the values being fairly
reproducible, and they were silent in operation. This small addition should
prove a valuable feature in these grid -leaks."

All goods of our manufacture bear
this mark. It is your only guarantee.

Patent
206098

5 to 5 Megohms 2/6
5o,000 to roo,000 Ohms 3/6

Other Resistances >o suit
any circuit.

Send P.C. for Descriptive Folder.
SEE THE TRADE MARK

adatilieh
ON EVERY GRID LEAK.

BEWARE OF IMITATIONS.

- -
WATM E L
Coil Former
For winding any 4

/type of induct-
' ance. Price 6
111WI W

WARNING!
The Watmel Wireless Co. wish to notify
the trade and public that their Variable
Grid Leak Patent Application No. 206098
was contested in the Comptroller's Court,
and on appeal; in both instances the
Patent Grant was upheld and costs awarded.

It is the aim of this Company to protect
traders', customers', and also its own
interests by securing Patent protection
for the novelties in its specialities, as it
is these novelties, invented by experts
and exhaustively tested, which are the Hall
Mark of all Watmel Products.

THE WA TMEL WIRELESS CO.
332a, Doswell Road, LONDON, E.C.I.

Telephone CLERKENWELL 7990.

Barclays 6o8

The 7iest
LANITE, the super-
sensitive laboratory crystal,
has made a sensational hit.
Its sensitiveness isamazing;
it is thoroughly sensitive
all over too. Not a single
"dud" spot. Immediately
you will notice wonderfully
increased volume.

Order to -day. Ii dealer can't
supply, order direct. Diagrams
and special whisker free
with every crystal.
LANITE
Laboratories
6 Both ht. East
C -on- M
MANCHESTER

Yet!

2
MCHAP.DSONT NON-DIRECTION4

Enm-,._...

PATENT MO 21666/ 41.10 PROTECTED ABROAD..

--PREVIOUSLY KNOWN AS THE " VERTEX "-
m arks a great advance in aerialconstructio n During
the last 18 months it has been adopted after actual
comparison by leading amateurs all over the
country in preference to the old-fashioned P.M.G,
type aerial. The PERFEX Aerial will improve
your reception in every way, irrespective of the
type of wire you have in your present aerial.

THE " PERFEX " OUTDOOR AERIAL
shown on the left will increase range, volume,
purity and selectivity, and obviate interference
from passing electric trams or trains. With one
mast only, its compact form enables it to be
erected anywhere, irrespective of space.
Complete with downlead ready £3 .15  0for attaching to mast ...

THE "PERFEX " LIGHTSHADE AERIAL,
as illustrated, is a non -directional Indoor
Aerial in the form of a handsome silk -
covered Lightshade, for which it can also
be used. Suspended 6 ft. above a multi -
valve set, it has a range of 20 miles, and
if hung in the room above the set, a range
equal to the average single wire Outdoor
Aerial is obtainable.

Complete with downlead p A ' 5  0and fittings for suspension

Agents Wanted in Districts
not yet Represented.

Can be obtained from all Wireless
Dealers or direct from the Patentees

and Manufacturers:

WIRELESS APPARATUS, LTD 35, PANTON STREET,
" Haymarket, London, S.W.!.

The COLVERN Neutrodyne Condenser
Extract from a Test Report by A. D.
Cowper, M.Sc., in" Wireless Weekly,"
De :ember 17th, 1924.
"On practical trial was found to be
admirably adapted for its purpose ;
the 'zero' capacity was minimal, and
the effective range ample for its pur-
pose. Both with the type of neutro-
dyned tuned -anode H.F. coupling with
plug-in coil-, and with the convenient
modification introduced lately by Mr.
P. W. Harris, trs'ng a mushroom H.F.
plug-in transformer for anode and
neutrodyning co :I toge her, satisfactory
neutralisation of valve capacities
resulted, and complete stability wi h
light aerial-coupling,and sharp, selec.
tive critical tun:ng.'

PRICE

3/6
Overall size un-
der panel 2i in.

diameter.
One hole fixing
and supplied with
an ants -capacity
extension handle.

The COLVERN General Purpose Vernier provides a means of obtaining perfect balance of all
tuned circuits. Fit one to the secondary or reaction circuits, and you will appreciate what accu-
rately tuned circuits can do for your reception. An enthusiast writes H.F. Timing is sows
pleasure of greatest ease." Another says :-" My set was constantly bowling and I could not
get clear signals. With the COLVERN fitted I can quickly get splendid clear reception."

Price 2/6.
If your local dealer cannot supply, kindly send his name and address when ordering.

COLLINSON'S PRECISION SCREW Co. Ltd.,
Macdonald Road, Walthamstow, London, E,17.

Telephone-WALTHAMSTOW 532.

Barclays 624
It will pay you always to watch WIRELESS WEEKLY Advertisements.
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3`"

REVERSIBLE
VALVE HOLDER
The only single hole
Laing holder that fits

any set.

1/3 each
For mounting front or
back of panels, or on

base boards.

MEANS
INSULATION

PORCELAIN

COIL MOUNT
With the perfect p ug

Will at any col..

1 each

LISTS FREE,
We will send goods post free
if you mention dealer's name

ATHOL ENGINEERING CO.
Cornet Street, Hr. BROUGHTON, Manchester

Pickett's Cabinets
De Luxe Model.

Takes Polish,
Panel Mahogany Oak
1209 27/8 22/6
12x12 36/. 30/-
12x15 40/- 84/6
12x18 45/- 38/6

Carriage extra.
Estimates-per return
post. Fondle, cabinet
designs and lists free.
Cabinet (W.L.) Works,

Bexley Heath, S.E.

ELECTRADIX RADIOS
A New and enlarged catalogue in which are
listed many interesting lines is now available.
It contains about three hundred illustrations,
and in addition to wireless apparatus other
electrical instruments are shown. Every
reader of " Wireless Weekly " should find
this list useful. Post Free 4d.
ELECTRADIX RADIOS. " C " Valves,
Air Force, low cap., 6/6 (post at buyer's
risk). Wavemeters, 50/-, £4, £5 and £6.
Morse Recorders, £6 10s. Wheatstone £8.
Alternators, £3 10$. Valve Transmitters,
£3. Spark Sets, 15/6. R.A.F. Steel Masts,
2/6 per 5 ft. run. Receivers: 2 valve, 2 B,
£2 ; 3 valve, Mk. 4, £3 ; 5 -valve, £5 10s. ;
7 -valve Marconi, £8. All prices less valves.
Bridges £3 and £5 10s. Res. Boxes, multi -
range standards, I to 2,000 ohms, 17/6 to
50/-. Loud Speakers, 19/-. Ebonite Borns
8/-. Charging Dynamos, Rotax, £3. Marconi
Rounds Valves, 3/6. Millammeters, 30/-.
Amp. and Voltmeters, all ranges. Ohmmeters,
£10. Testing Sets, £4 to £14. Condensers,
L.T. to 10,000-v., 1/6 to £2.

Call or Write for new and enlarged catalogue:

LESLIE DIXON & CO., LTD.,
9, Colonial Ave., Minories, E.1.
Buses pass the door. Telephone Avenue 4166.

J.W.Wy. 1.

Saves (pa 'comets
/0.".....--48 pages or illustrations. Lowest prices

in London for highest grade tinge Appa-
ratus. Large illustrated Folders describing
Unit System, interchangeable Unettes and
Pilot Receivers. sent free.

PETO-SCOTT CO., LTD.,
Head Office: 77, City Read, E.C.1.

Branches :-London --62, High Holborn, W..2.1.
'Liverpool -4, Manchester St.
Cardiff -24, Queen Street.
Plymouth-Near Derry's Clock.
Walthamstow-230, Wood St-nt.

eto-Scott's
Catalout ma

k )

)
..o-:entrAr0:,' er,kr___,0-_,,t__,r . 7 .0-.4.7-..s../ -cr_ty-A,

.... .,

, Ll ri e
.

CHI VA LENTS VA SANG.

,..

" Who goes slowly goes safely " say the Italians ; and even Casanova saw
something in that.

The idea suggests the keynote of T.M.C. production-that " infinite capacity
for taking pains .' that is exemplified in the three T.M.C. products here

N illustrated.

The non -resonating horn of the TrueMusiC Concert Grand is of electro-
lytically deposited copper. This loud speaker gives the purest tone
combined with large volume, and you cannot get a better for drawing -room
and dancing purposes.

The T.M.C. Clear as Crystal Headphones actually give signal reception that
is " Clear as Crystal." The T.M.C. No. 3 Lightweight Headphones weigh

e4

only 6i ounces. The earpiece attachments do not catch in feminine hair,
nor the V-connecticns on the masculine pipe.
T.M.C. No. 2A Headphones are just as good, but slightly heavier-and

4 3/. cheaper. As headphones for listening -in, both are-just as good as they
can be I

OntilKUWALINNY ' .1.1" .47' .47 -CY -Cr .A.Y -kV JY,d.

TrueMusiC Concert Grand
Nigger -brown finish, inside
horn polished and lacquered,
4,000 ohms. 30 ins. high.

£6 10-0.

T.M.C. No. 2a Head-
phones. 4,000 ohms.

19, 6

T.M.C. No. 3 Lightweight
Headphones, 4,000 ohms.

The Telephone Manufacturing
P.S. 2132

It will pay you always 10 watch WIRELESS WEEKLY Advertisements.
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Co., Ltd., Hollingsworth Works, West Dulwich. S.E.21.
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M.N. H.F.
TRANS-

FORMERS,
plug-in, in six
ranges of wave-
length. 10/ -
each. A com-
plete set in case
55;-. A n y
number of each
transformersupplied
extra cost, if
specified when
ordering.

M.H. NEUTRODYNE UNIT.
Similar to the H.F. Transformer, but
wound to the special requirements of
the neutrodyne circuit. 10/- each.
Any number supplied matched, at
no extra cost, if specified when ordering.

M.N.
VARIABLE

CONDENSER.
Aluminium
plate, square
law, with or
without Vernier.
o.00ruF

Vernier 17/6
Plain 11/6

o.000 51.P
Vernier 15/ -
Plain 10/6

0.0003/...F
Vernier 14/ -
Plain 8/6

0.0002'i F
Vernier 12/8
plain 7/8

1111111111111111 1111

111111
-L___-\\\

M.H. DOUBLE FILAMENT RHEOSTAT.
For use with either Dull Emitter or
Bright Emitter valves alternatively.
Similar to the ordivary M.H. type
Filament Rheostat and also provided
with an off position. The dial is en-
graved RED on the Bright Emitter
segment and WHITE on the Dull
Emitter segment. 7/8.

M.H. CRYSTAL.
A natural galena of special selectivity.
Each piece is carefully selected and tested
on distinct telephony. Contained in a
dust -tight metal box with a glass top.
A well -made non -corrosive spear -point
catwhisker is packed with each crystal.
1/6.

!11111111111111111111!111111111!111111111 I1 IITI1T1]111H111111111I11111Ii

If Efficiency's the aim
M.H. Products you must name.

M.H. STANDARD DE LUXE BROADCAST
RECEIVER.

Contained in a handsome Oak or Mahogany cabinet
with folding door completely enclosing the panel.
Self-contained control for either Dull or Bright Emitter
Valves. On a normal aerial this set will receive
all British and most Continental Broadcast ; two
optional amplifying valves enable telephone or loud
speaker to be used as desired.
The only external connections are neat plugs for aerial
earth and loud speaker or telephones.
Set £33 0 0 (Marconi Royalty 50/-).
Complete equipment, less aerial, £48 16 0.

M.H. HOME ASSEMBLY SETS.
Two, three, and four valve sets and one and two valve
amplifiers of sound design for Home Assembly purposes.
Supplied complete with a Reversine 2 -coil holder and
an H.F. Transformer for Broadcast wavelengths. A
handsome polished cabinet containing drilled and
engraved ebonite panel and all accessories, with instruc-
tions for assembling the set.

2 Valve £6 15 0 (Marconi Royalty
3 £910 0(
4 £12 5 0
I Amplifier

23 17 6
2  Amplifier

£7 10 0 (

11,

PP

PP

25/-)
37/6)
50/-)

12/8)

25/-)

M.H. REVERSINE COIL HOLDER,
perfect in action, taking the standard
Duolateral coils. This coil holder
enables the moving coil to be completely
reversed in both its physical and
electrical relationship with the fixed
coil. It is a perfect variometer as well
as a loose coupler and means of applying
reaction.
2 -coil

M.N. DUAL VARIABLE CONDENSER
for tuning two stages of H.F. Ampli-
fication. Aluminium plate, square
law, each half 0.0003 µF capacity. All
variable condensers supplied in cartons
containing the condenser, fixing screws,
template for panel drilling and zero
indicating tab. 19/ -

I

M.H. FILAMENT RHEOSTAT.
A distinctive type made for either
Dull Emitter or Bright Emitter Valve
purposes. The spool is a separate unit
and solidly constructed holding the
resistance unit on its circumference. An
off position is provided for.
BRIGHT EMITTERS .. . 5/6
DULL EMITTERS . 6/6

M.N. FIXED CONDENSER.
The M.H. standard interchangeable
value type condenser. Made of high-
grade ruby mica and tin foil. Con-
nection is made by the two nickel -
plated metal ends to two nickel -plated
spring clips which go -directly under
terminal outs.
0.0002 uF to o.00l uF 1/9 each.
0.002  0.0I ,, 2/3
iTwo clips are supplied with each
condenser.)

Manufacturers of Wireless
and Scientific Apparatus. I HAE LT.

r

RADIO CORNER,
W.0
179, STRAND,

LONDON, .2.

It will pay you always to watch WIRELESS WEEKLY Advertisements.
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THE "IGRANIC - FRESHMAN " FIXED CONDENSER
is designed upon an entirely new principle and so constructed
as to render variations in capacity negligible. It will withstand
high voltages and is eminently suitable for usual reception
purposes and low power transmitting. Dielectric losses
almost non-existent.

Prices:
000r mfd., '0005 mad.
'0002 mfd., 'oor mfd. each 2/-
'0003 mfd., '002 mfd.

'003 mfd.
'oo5 mfd. each 2;6
*oo6 mfd.

IGRANIC CONCERT COIL.
Specially developed to provide
for the reception of B.B.C. con-
certs and the telephony trans-
mitted by experimenters on shorter
wave lengths. For purity of
tone, distortionless reps4uctdon,
and maximum volume ,e'Aey 1311

a long felt want.
Made in four sizes:
110- 285 metres .. 4/10
205- 500 .. 5/-
948- 706 5/-
495-1050 5/8
Above ranges obtain with .001 mfd.
condenser in shunt.

IGRANIC HONEYCOMB
HIGH FREQUENCY

TRANSFORMER.
(De Forest Patent No. 141344.)

Regd. No. 707,178.
For extremely efficient high.fre-
quency coupling this type trans-
former is ideal, for it overcomes
self -oscillation to an extent hither-
to unknown. The well-known
Honeycomb Duolateral method
of winding is employed, and a
four -pin plug is fitted for mounting
purposes with any standard type
of valve holder.
Made In four sizes to cover wave-
length ranges from 288-3,200
metres. Prices Sh. 9/0,
12/8 according to range.

IGRANIC FILAMENT RHEOSTAT
(Vernier Type)

Pat. No. 195903.
The perfect " control " for Dull
Emitter Valves operated by 2 -
volt battery and Bright Emitter
Valves with 4 or 6 volt battery.
Supplied with 4, 6, 8 or 10 ohms
resistance. Specially suitable for
detector filament control and
critical control of regeneration.
Price with fixing screws and dril-
ling template for mounting

Great news
-AN IGRANIC

FIXED
CONDENSER
No doubt you've wondered why
we have not previously built
a condenser ! The reason is
that we have been carrying out
exhaustive and searching ex-
periments on this " Igranic-
Freshman " Fixed Condenser
in order that all the usual con-
denser failings should be set
aside. And surely they have !
For in this latest Igranic
achievement we have built a
condenser to please the most
critical radio experimentalist.

mimic)
include:

Honeycomb Coils
Filament Rheostats
Intervalve Transformers
Variometers
Vario-couplers
Bi-plug Coil Holders
Tri-plug Coil Holders
Vernier Friction Pencils
Battery Potentiometers

Etc. Etc.
.411 carry a six months' guarantee.

Obtainable of all reputable dealers.

Write for List Y.47,
IGRANIC ELECTRIC CO., LTD.,
149, Queen Victoria Street, London.

Works : BEDFORD.

Branches:
BIRMINGHAM - CARDIFF
GLASGOW LEEDS
MANCHESTER NEWCASTLE

The Junior
Loud Speaker

A remarkably effi-
cient small Loud
Speaker for medium
sized rooms, fitted
with adjustable
diaphragm. Only

30

()he light car of
LOUDSPEAKERS

A motoring expert of my acquaintance
once told me that he always mentally
classified motor cars in three cata-
gories : Cars, Light Cars, and the smaller
fry which he used to say looked more
like motorized perambulators than any-
thing else.
As a Loud Speaker expert it struck
me that in this line a very similar state
of things existed.
You have the full size Loud Speaker,
the Fellows Junior, and the smaller
fry which you can hardly recognise
as Loud Speakers and usually consign
to the nursery. In fact the children
like them very much.
When I run round to any friends of
mine who aren't lucky enough to have
wireless, I always take my Portable
Three and the Junior with me. Just
to give them a bit of a concert.
And unless I tell them, they don't
dream for an instant that the Junior
isn't a full-sized instrument. After
all, why should they ?
It's over 18 inches high, it has an ad-
justable diaphragm, its volume fills
any ordinary -sized room with ease,
and its tone is perfect.
Its appearance, too, is just the same
as any of the big speakers, and it's not
so very much smaller, either. Its price,
though is

Only 30/ -

AIM >ffel-64"
YEATES, LTD., 20, Store Street, Tottenham
Court Road, London, W.C. Y., well equipped
demonstration and Sales Offices of Fellows

Wireless Products. Wholesale and Retail.

FifEtiRELEssLLOWS

t
Adet. of the Fellows Magneto Co., Ltd., Park Royal, London, N.W.10

z.z.s. 96

It will pay you always to watch WIRELESS WEEKLY Advertisements.
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SMITH AND JONES both build
the same Set. Both follow
literally the instructions con-

tained in the constructional article
and both use the same components.
Smith gets good results and Jones
gets not a whisper. What is the
reason? The panel. Or, Robinson's
Set used to give splendid results-
all the B.B.C. Stations with 'phones
on the table. Now he cannot pick up
more than three or four. What is the
reason ? The low grade ebonite
panel has probably absorbed some
moisture from the atmosphere.
Perhaps you are a Jones or a
Robinson and have been worried
with poor results.
The remedy is to use a guaranteed
panel material like Radion-the
highest grade ebonite in the world.
No matter where you buy it-
whether in Glasgow or in Brighton
--its quality is identical. Its
wonderful lustre repels moisture

and need not be removed before
use (this saves hours of tedious
sandpapering). It is so tough and
strong that a thickness of is
ample. Its insulation superiority
has been endorsed by the leading
experts in this country and in
America, while its dielectric constant
has been reduced to 3.9.

Your next Set is worthy of a good
panel. Don't run the risk of poor
results by using a piece of ordinary
ebonite. Everyone knows that
there is good ebonite and bad
ebonite on the market, but few are
in the position to be able to judge
one from the other. The only safe
way is to ask for Radion in one of
its 21 different sizes. Remember
that you can get it in black and
mahoganite with dials and knobs
to match. If your Dealer is out
of stock he can get it for you by
return, or, if you prefer it, we will
supply it direct.

PANELS AND DIALS
Size Black Maho- Size Black Maho- Size Black Mahn.

ganite ganite ganite
6"Y. 7' 3/6 4/3 7"X I4' 8/- 10/3 8"X 26' 17/6 21/3
6"X Ior 5/3 6/6 7"X 18" 10/6 12/9 9"X 14' 10/6 12/9
6"X It- 7/- 8/6 7"X 21' 12/3 15/- 1o" X in' 10/- 12/-
6"x 21' 10/6 12/9 7"x 24' 14/- 17/3 lex r4" 13/3 16/-
7"X 9' 5/3 6/6 7"X 26" 15/- 18/6 i2"X 21' 19/9 24/3
75( to" 5/9 7/3 7"X 30. 17/9 21/6 14'X i8' 19/9 24/3
7"X 12' 7/- 8/6 7"x 48' 28/- 3416 20"X 24' 39/6 48/ -

SPECIAL NOTE: All Radios Panels are A" thick. In addition to the
sizes listed above we can supply by return any special size cut to measure at
the following prices: Black id. per sq. inch; Mahoganite x}d. per sq. inch.

AMERICAN HARD RUBBER COMPANY (BRITAIN) LTD.
13a Fore Street, London, E.C.2

Wireless Weeklg Small Advertisements.

EXCEPTIONAL OPPORTUNITY
FOR REAL BARGAINS.

£ s. d.
New Magnavox Loud Speaker - - 4 5 0
New Cosmos Crystal Set - - 1 8 0
Brown's A type phones, 120 Ohms - 1 2 6
3 -valve Mark IV Amplifier - - 4 0 0
3 -valve Aircraft Receiver - - 3 17 6
5 -valve Aircraft Receiver with 5 new

V24 valves, remote control - - 13 0 0
Mark III Tuner complete - - 5 0 0

Carriage paid anywhere in U.K. Approval.
ASHBOURNE,108 Moorland Rd.,STOCKPORT.

TO make your Amplion Junior equal to
a five -guinea model in tone, volume

and appearance write Maddison, Wood Horn
Mfc., 2a, Ronalds Road, N.5.

AGENTS Wanted.-Wireless valve repair
business. Deal with the actual re-

pairers. Lowest grade terms. All types
repaired. A hard vacuum guaranteed. Also
old valves bought for cash, 9d. each.
Cossors, 1 /- each.-M. & G., 60, Churchfield
Road, Acton,W.3. Telephone Chiswick 2681
TELEPHONE RECEIVERS and Loud

Speakers Rewound, 2,000 ohms, 3/6.
-A. Roberts & Co., 42, Bedford 11111,
Balham, S.W.12.

HEADPHONE REPAIRS. - Rewound,
remagnetised, readjusted. Lowest

prices quoted on receipt of telephones.
Delivery three days. Est. 26 years.-
Varley Magnet Co., London, S.E.18.
WIRELESS POLES.- 500 Larch Poles

suitable °or, Wireless Masts -30 feet
long and upwa.t.W In lots to suit pur-
chasers. Trade only supplied. Prices on
application. Apply-R. G. Parker, Cock-
larachy, Huntly, Aberdeenshire.

WIRELESS CABINETS.
Solid Oak. Well made and Hand Polished.

FLAT, SLOPING. FLAT. SLOPING
Inside Inside
MeaaurementsPanel Price Measurements Panel Price
7x5 X 5 4/- 8x 1010/6 10x8v55/910x1213/1
8x7Y54/9 8x 1211/9 12x10x57/610x1515/.
POST Solid Mahogany 20% ext. Any size made to order
FREE. Fitted with beet qual.r, Matt Ebonite -Rd.per so is
J. W. WALKER 9, MANOR PARR PADE

, LEE HIGH ROAD.
AR

ILE.18

-PARIS AND OTHER STATIONS-
Clearly heard on Loud Speaker Nr. London using
the " MIRACLE" MASTER 2 -Valve Set.
£3-I2-6 plus Royalties. 1, 2, 3 & 4 Valves. Trade
Supplied. Send stamp for particulars.
WORLD'S WIRELESS STORES, Watliagton.

Tee

REPAIRS
TO HEADPHONES
TO LOUD SPEAKERS

Est. 26 years TO COILS

Rewound to any Resistance and
made equal to new. Price
quoted on receipt of instruments.

Prompt Delivery.
The VARLEY MAGNET
Company WOOLWICH, S.E.18.

'Phone: Woolwich 888.

RADIO PRESS INFORMATION DEPT2/6
COUPON

WIRELESS WEEKLY.
Vol. 5. No. 14. Jan. 21, 1925.
(This coupon must be accompanied by

polial order of 2/6 for each question,
and a stamped addresmt envelope.)

It will pay you always to watch WIRELESS WEEKLY Advertisements.
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STANDARD
Black Crystalline
or Black Satin
Enamel.

120 ohms
64 15s.
2,000 ohms
£5
4,000 ohms
65 10s.

L.F. TRANSFORMERS
Give a high degree of am-
plification over a wide band
of frequencies and make
possible the reproduction
of speech and music free
from distortion ... 27:'6.

Bright Stove or
Black Crystalline

Enamel.

heseare /he3

10 ID SPE
No matter whether you choose Standard, Junior or
Tom -Tit, each model will give satisfaction. The initials
C.A.V. are a positive guarantee that the design, work-
manship and finish are of the highest character, whilst
the results obtained have to be heard to be believed.
IMMEDIATE DELIVERY.

caaritandervelllkodps
ACTON VALE. LONDON 3

Members of the N.A.R.M.A.T.

Black Crystalline
or Black Satin
Enamel.

JUNIOR
2,000 ohms

55/.

C.A.V. BATTERIES
are the result of 32
years' manufacturing
experience and embody,
novel features in design
and construction.

11111111111111111111111111111111111111111111111111111111!11111111111111111111111111111111111111111111111111111111111

P 4 -

your call. Do not rest content with
just an appeal to the Trade to stock
your manufactures. However ex.
cellent the goods may be, there will
only be a regular and consistent
demand provided the public know
too !
If this avenue, viz., the radio press,
is thoroughly explored and the public
are educated by your insistency to ask
for your brand, sales must inevitably have
a tendency to rise.
Ring City 9911 (Extn. 9) or write the Advt.
Manager for particulars of MODERN WIRELESS,
WIRELESS WEEKLY and THE WIRELESS CONSTRUCTOR,
the only media in Wireless which thoroughly cover
the whole subject and whose readers are The
Wireless Market.

BARCLAYS ADVERTISING, LTD
Advt. Managers for Radio Press Publications,

Advertising Agents, Consultants and Contractors,

BUSH HOUSE, STRAND, LONDON, W.C.2.

It will pay you always to watch

THE COMPLETE SET.

CONTENTS.

8 Terminal Studs, 6 Multi -
Connectors, 4 Coloured Con-
nectors, 8 Discs (Black, Red
and blue).
Phones ± Phones -
High Tension +

High Tension -
Low Tension +

Low Tension -
Earth. Aerial.

Complete with instructions.

PRICE 2/.

111,1111k

WIRELESS WEEKLY

EXPERIMENTERS I How long does it usually
take to wire -up an experimental circuit, using

a soldering -iron ? And the possibility of several
alterations being undertaken to ensure the best
results ? Perhaps your enthusiasm is on the wane
because of the time and trouble it costs you.
Before you lose the enthusiasm build a circuit with
Newey Snap Terminals. They take the worry out
of wireless. Just the slightest pressure of a finger
and there is perfect vibrationless contact wherever
they are placed.
For headphone connections. high-tension, low-
tension, aerial, earth and all other terminals, Newey
Snap Terminals ensure perfect reception.

Ask your local dealer to supply

FOR WIRELESS 1n0 BATT RY
PILOME. CO NECTION

y Nip
TRADE MAR . .".

TER'M'IN A L
MADE In - lalCaMEMI Cm4LAII0

Advertisements.
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ReapPress' Striesto18

THERE is probably no single
Component in any Receiving Set
,,Iple to exert so much influence as

an Inductance Coil. A highly efficient
Coil (or Coils) will often make all the
difference between mediocre results and
really good loud reception.

Even if you feel that your present Set is giving
tolerably good results, the chances are that it will be
worth your while-presuming that you are using
plug-in coils-for short-wave lengths to use a set of
home-made basket coils. Such coils as these have
particularly low self -capacity.

This new book by G. P. Kendall, B.Sc. (staff editor)
contains concise details for making every type of Coil
used in Wireless to -day. Further, the advantages and
disadvantages of each type are discussed in such a
manner that the reader is able to make an immediate
decision as to the actual coils suitable for his require-
ments.

All necessary data, such as diameter of tubes, gauge of
wire, number of turns, etc., are given-the results of
the author's own experiments.

No experimenter can afford to be without such a
comprehensive guide as this.

TUNING COILS AND HOW TO WIND THEM.
SERIES No. S 18

1/6
Sold by all Booksellers, Newsagents, or through your local Wireless

Dealer or 118 post free, direct from Department S,

rabic) Press, 1Lt6.
BUSH HOUSE, STRAND, LONDON, W.C.2.

,A.A.ALALAL&ALAIlkAudkA11,Aak

BEFORE you build your Set make sure that your panel is free from leakage.
Safety First should be your watchword. A low-grade panel. will nullify
all your efforts and cause you endless trouble. Red Triangle Ebonite

is fully guaranteed to be entirely free from leakage and to conform to the
highest electrical standards. Its beautiful surface of velvet smoothness needs
no tedious sandpapering before use.

Every Red Triangle Panel is supplied in a sealed wrapper bearing its distinctive
label. Be sure you get Red Triangle Ebonite and accept no substitute. All
ebonite appears alike and the only way you can tell the good from the Lad is
to look for the Red Triangle on every package. If your Dealer cannot supply
order direct from us.

12 Stock Sizes :
6x 8, 3/- 7 x 10, 4/3 8x 12, fi/- I2x 14, 10/6
6x 18, 8/- 8 x 6, 3/- 10/ 12, 7/6 I2x 16, 12/-
7x 5, 2/3 8 x 10, 5!- 10::24, 15/ - 12x 18, 13/6

All 4 -in. Thick.

Special Radio Press Sizes :
All Concert -de -Luxe, 16x 8x I 81 -Resi,toPex, 12x 8x  6/-
Transatlantic V., 22x 11 X .. 15 - Anglo-American, 36x 9x .. . 20/-
All Britain, 16x 9x 9 -Neatrodyne Tuner, I2x Ifix I 716
S.T. 100, 121x9ix Neutrodyne Receiver, 12x 10X I .. 7/6
Puriflex, 14x 101x .. 9/2 3 -Valve Dual, 24x 10x I .. . 15/-
Transatlantic IV., 16 X 8 X .. 8/-Harris Crystal Set, 9x 51x I 414

Any Special Size Cut per return at Id. per Square inch.

TO THE TRADE Red Triangle Ebonite is being extensively advertised,
and in spite of its superior quality can be sold to you at
prices no higher than that which you are paying for ordinary
unbranded ebonite. Write to us to -day for details of our
selling plan.

PETO-SCOTT CO., Ltd.,
Registered Ores. Mail Order and Showroom.
77, CITY ROAD, LONDON, E.C.I.
BRANCHES LONDON -62, High Holborn, W.C.I. PLY-
MOIITH-4, Bank of England Place. LIVERPOOL-4.Manchester
St. CARDIFF-94,4211am St. WALTHAMSTOW-230,Wood SO.

Reel Triangle Ebonite
Gilbert Ad. 2 I 33.

TOO LATE ! ! !

These are the words few people like to hear.
PLEASE NOTE. Copy, blocks and orders for
MARCH issue of THE WIRELESS
CONSTRUCTOR (on Sale February r4th) should
reach us without fail on or before January 24th.

BARCLAYS ADVERTISING LTD.
Advertisement Managers for

Modern Wireless, Wireless Weekly,
The Wireless Constructor.

Bush House, Strand, London, W.C.2

It will pay you always in :catch WIRELESS WEEKLY Advertisements.
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Switches in Wireless Circuits
By Oswald J. Rankin.

HIS is the latest addition to the series of authoritative books on wireless
published by the Radio Press Ltd., books w ell known for their accuracy and

great simplicity in giving the Public in a perfectly readable manner just the
information they need.

This exceedingly useful Book contains over fifty different switching arrange-
ments covering practically every possible requirement.

The diagrams are shown both theoretically and pictorially, so that even the
absolute beginner cannot possibly go wrong through lack of knowledge in
diagram reading.

Every enthusiast has used up valuable time worrying out the most efficient
way to switch some particular circuit, component or accessory simply and
economically. Switching often presents many difficulties, but with this new
Book, all difficulties arising from a desire to switch your set efficiently vanish.

Ask for the book with the distinctive yellow cover, the Radio Press Series
No. S22, Price 1/6. Obtainable from all Newsagents, Booksellers, your local
Wireless Dealer, or direct from the Publishers. Post Free 1/8.

`When ordering be sure and quote Series No. S22.

1 /6
Pose Free

1/8.

Switch and be Safe
-Radio 1Pre5395, 'Ltd.

BUSH HOUSE. STRAND. LONDON. W.0 .2.

It will pay you always to watch WIRELESS WEEKLY Advertisements.

Barclay's Ad.
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RADIO PRESS
Wireless Panel
 Transfers

The most complete set of
Transfers on .ttte Market.

Wk. Prost 1a
INSTRVOIONS.

MO. '01.4**....4 <M.*

IT'S the little things that count, and for sixpence
you can give your set that professional look, by
using " Radio Press Wireless Panel Transfers

(sold in large packets of 80 labels). They make all
the difference and add finish to your Panel. The
Radio Press use them on their own sets, which is
in itself proof that they are the best-they are also
the cheapest.
Buy a packet or two from your local wireless dealer,
or bookseller, but be sure you get what you want.

" Radio Press " Wireless Panel Transfers,
6d. per packet or 8d. post free direct from

-Radio V-rezz, Ltd.
BUSH HOUSE, STRAND, LONDON,WC.2.

Barclays izxg.

It will pay you always to watch WIRELESS WEEKLY Advertisements.
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Paret /
N0 matter whether you are a beginner,

amateur or expert in matters wireless,
you will find one or more books that will

be of very great assistance to you among the
excellent series published by the Radio Press.
It is quite likely that one of those illustrated
above is just what you need now.

HOW TO MAKE
YOUR OWN

BROADCAST
RECEIVER.

By John Scott -Taggart,
Finst. P.A.M.I.E.E

An ideal book for the
beginner, showing how
he can build cheaply
and well a Broadcast
Receiver.

Series No. S3.

1/6 or 1/8 post free.

HOME BUILT
WIRELESS

COMPONENTS.

Shows how the enthu-
siast can make for
himself every compo-
nent required for a
Receiving Set.
It pays for itself in
the first few pages.

Series No. S16.

2/6 or 2/8 post free.

WIRELESS SETS
FOR HOME

CONSTRUCTORS.
By E. Redpath.

A book which instructs
its readers how to
make efficient Wire-
less Sets for all pur-
poses.

Series No. SI7.

2/6 or 2/8 post free.

Complete List " S " of Radio Press Series of Books
will be sent post free on application. Obtainable from
all Newsagents, Bookstalls, local Wireless Dealers, or
direct from the Publishers. When ordering direct be

sure and quote Series No. " S-"

-Radio IfPre,c1555,1-td.
BUSH HOUSE. STRAND LONDON.W.C.2.

Barclays 1226

It will pay you always to watch WIRELESS WEEKLY Advertisements.
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Two Popular Envelopes and
A Book

HY

PERCY W. HARRIS
Editor of " The Wireless Constructor."

Mr. Harris' reputation as a constructional writer and designer is second to none.
With an almost uncanny knowledge of the needs of the " home constructor," he is not

only able to design sets which rank as the best of their kind, but he is able to describe them
with a skill which enables even the beginner to follow his designs and obtain equally good
results. Tens of thousands of sets have been made according to his designs, and every
one has enhanced the reputation of the author and also that of Radio Press Ltd., who have
the exclusive services'of Mr. Harris.

Mr. Harris has two envelopes to his credit, Nos. 2 and 4 of the Radio Press Envelope
series, each containing pages of photographs on art paper, sheets of instructions, wiring and
panel blue prints, lists of components, and, in fact, all the features which have made Radio
Press Envelopes the last word in guides to the constructor. He has also written a standard
constructional work, " Twelve Tested Wireless Sets," which has had an enormous sale and
which will strongly appeal to readers of " Modern Wireless as all kinds of sets, from a
crystal to a " Transatlantic," are fully described.

Read this letter from the South-West of Africa.
SiR,--1 suppose you will be surprised at hearing from someone in the outskirts of the Empire, but I am only writing you

a few words of appreciation of the Family four -valve set described in Radio Press Envelope No. 2. This compact little set
is by far the best operating set I have yet handled. Ilaving had nearly 15 years' wireless experimenting, I have naturally
handled many sets.

As to results obtained, these exceeded anything like expectations. Cape Town (75o miles) comes in at good strength
on H.F. and detector. With note magnifier added, signals are too loud for 'phones. The power of Cape Town is the same
as 2LO, so these results are far better than could be hoped for. JB (Johannesburg), with }kw. in the aerial, comes in quite
loud on two valves, his distance being 740 miles. Shipping comes in with a roar. 5XX comes in with fair 'phone strength
on three valves. Three a.m. one morning managed to pick up KDKA on three valves at good 'phone strength. All high -power
Morse stations come in well, and I can get them any time of day or night on two valves.

Hoping you will find this interesting, and congratulating you most heartily on your design of a thoroughly reliable and
efficient set.

Yours truly, PERCY F. SYMONS.
Windhoek, S.W. Africa.

And this one :
SIR, -About three weeks ago I purchased the envelope containing particulars regarding the " All Concert Receiver,"

and wish to give you my results.
Without any wavetrap I am able to tune in 2BD at excellent loud -speaker strength, and with very slight interference from

5NO.
OTHER RESULTS : Radio -Paris, loud -speaker. 5XX, good ; 5N0, excellent ; 2BD, excellent ; 5SC, good : these

are all the B.B.C. stations which I have bothered with so far. Le Petit Parisien, loud in 'phones. Vox Haus ? (woman
announcer), fair loud -speaker. Hamburg, good loud -speaker. Breslau, fair loud -speaker.

I have had many more foreign stations than these, but have not beard their call signs.
HENRY R. MYERS.

Durham.

Twelve Tested Wireless Sets .. 2/6d. 2/8d. post free.
By Percy W. Harris.

Radio Press Envelope No. 2 .. 2/Id. 2//d.
By Percy W. Harris.
(4 -Valve Family Receiver)

Radio Press Envelope No. 4 .. 2/6d. 2/9d. 
By Percy W. Harris.

(3 -Valve All Concert de Luxe.)
All obtainable from wireless dealers and booksellers,
or direct from the publishers, Radio Press Ltd., Bush

House, Strand, London, W.C.a

Envelope No. 4.
Envelope No. 2.

It will pay you always to watch WIRELESS WEEKLY Advertisements.
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Covers the Whole Field
nVER a quarter of a million people regularly
I.-, buy this magazine each month, and it is the magazine
that even the advanced wireless man strongly recommends
to his less experienced friends.
"The Wireless Constructor" caters for the wants of the wireless
enthusiast of every age and stage. The youngster is shown
how to construct wireless receivers efficiently and well from the
simplest materials. The more advanced youth is able to add
to his knowledge of wireless and improve his set to the
satisfaction of the whole household, while even the advanced
experimenter finds in its pages many useful articles, hints,
and tips.

SIXPENCE MONTHLY
Subscription Rate 8/6 Per Year, Post Free.

Obtainable from Bookstalls and Newsagents.

6D
MONTHLY

AWirelessConstructor
1Rabio 11Jrc8,

1)3110 lbouse, Ztranb, 2onbon,
Barclays 1227

It Will pay you always to watch WIRELESS WEEKLY Advertisements.
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YOU NEED
THESE BOOKS

Practical Wireless
Valve Circuits

Series No. S so.

This is the first book of ST
circuits and is called Practical
Wireless Valve Circuits, by
John Scott -Taggart, F.Inst.P.,
A.M.I.E.E. Price 2.'6 (post
free 2/8). Circuits ST r to
ST 67 are published in this
book, which is selling as well
to -day as when it was pub-
lished. No experimenter
worthy of the name can
afford to be without the two
ST Circuit Books. They are
friends which will never lead
you astray. Each circuit in
both books is fully described
and criticised.

er

All component values are
given in the new editions of
Practical Wireless Valve
Circuits and More Practical

Valve Circuits.

MORE PRACTICAL VALVE CIRCUITS

JOHN SCOT

LITIMrok

fltill'414ori 0
T-TAOGART, lz; fast P

" S.T." Circuits
These are too well known to need auy introduction. This is the

latest hook of them .-

More Practical Valve Circuits
Series No. S 15.

By JOHN SCOTT-TAGGART, F.Inst.P.,
Price 316 (post free 3;8).

Pull of dozens of original circuits which you will find nowhere
else, as they are copyright. Circuits ST 68 to 145 and also ST 150
and 151 appear in this extremely useful volume, which Was had an
enormous sale amongst experimenters.

Radio Valves and How to Use Them
Series No. S

Mr. Scott -Taggart has stated that he regards this as his best book
on the Valve from the point of view of the beginner. Radio Valves
and How To Use Them, by John Scott -Taggart, F.Inst.P.,
A.M.I.E.E. Price 2/3 (post free 2/8). This book is by far the largest
published by Radio Press, Ltd., at 2/6, and is full of very valuable
information. The reader is presumed to know only what is contained
in our Books, " Wireless For All " and " Simplified Wireless."

Vartio- Tres3e,

YOU NEED
THESE BOOKS

Wireless Valves
Simply Explained

Smiles No. S 9.
By JOHN SCOTT-TAGGART,

F.Inst.P.,

The most popular moder-
ately priced Book on the
theory of Wireless yet written.
It contains the results of
many years' patient research
and experiments-but told
in a non -technical language
which the amateur can easily
understan d.

How reaction is caused-
how to stop self-oscillation-
how to select suitable circuits
for various purposes-how to
receive C.W.-the answers
to all the.e and many other
questions are clearly given.

If you want to know how
your set works this is the
Book you need.

2/6 or 2/8 post free.

All Radio Press Books are
obtainasde from principal
wireless dealers and through
any bookseller, newsagent,
or from Book Dept. 5,
Radio Press, Ltd.

BUSH HOUSE STRAND, LONDON.W.C.2

It will pay you always to watch WIRELESS WEEKLY Advertisements.
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t'ou tan Laid (his Trap to c Ili

out local interference.

Indio Frees Certtrgicipy2 -X°6

'ABC=

An}ouc cau build a wireless set from
instructions contained in the Radio
Press Envelopes. Build yourself the
wavetrap described in Envelope No. 6.
These Envelopes may be obtained
from your regular wireless dealer,
newsagent or direct from Radio Preis
Ltd , Built Hou-e, Strand, London, W.C.2.

1(6
POST FREE

fg
01 PRA

Now for a Change-Switch
over to Bournemouth.

ES, but can you cut out your
local Station ? How often is
that question asked by radio

enthusiasts ? The answer is to be
found in the Radio Press Envelope
No. 6, which contains full details for
the construction of the A.B.C. Wave
Trap-an instrument which is the re-
sult of much research by G. P.
Kendall. B.Sc., into the question of
the elimination of undesired signals.
This instrument contains no less than
3 distinct types of wave trap arrange-
ments, any one of which can be
brought into operation at will. The
contents of the Envelope include a

general treatise on the experiments, instruction
sheets, blue prints, photographs and working
drawings. When tested 3 miles from 2L0
the A.B.C. Wave Trap completely eliminat ed
the London Station and brought in Bourne-
mouth. Although theoretically a loss in signal
strength must be admitted, it is so' small that
it is seldom apparent to the human ear. 

This highly efficient Wave Trap gives a choice
of working with either A, B or C type of
eliminator circuits, and its great efficiency is
obtained by the elimination of losses in design.

We have every confidence in telling our
readers that the A.B.C. WAVE TRAP will
enable them to cut out their Local Station
without sacrifice of signal strength, provided
always that their aerial and earth systems are
of average efficiency

You con build this Wave Trap for about 30/- inclusive of hail !some cabinet and coils which
are built into the design. Normally Constructed to operate on the 300-600 Metre band.

Carottryoul kcal statttt
Ipxeoci,

Vueb lbotwe, Ztyanb, tonOon, 111411.C.2.

Barclays Ad. 121 5
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hie a voicefoRk min/et
How willingly is the voice from the minaret
obeyed ! How willingly too is the first call of
the Sterling "Baby " Loud Speaker answered !
Everyone gathers round the instant it is heard.

The wonderfully clear and pure reproduction
of the Sterling "Baby " charms listeners like
a spell. In the interest and entertainment
it provides hours slip by happily for all.

There's never been a better junior loud
speaker-ask who you will. Ample in vol-
ume, sensibly sized, graceful in shape and
perfect in tone. Test and compare it at
your dealers.

Supplied in Black, or in a particularly attractive
Brown tinted finish, complete with flexible, =5/
cord. 2,000 ohms resistance - 0,3

sTER LING,
BABY

Loud Speaker
At your Radio Dealers

Advt. of STERLING TELEPHONE & ELECTRIC CO., LTD.
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Burndept Coils cover all wave-
lengths from 80
to 25,000 metres

This is one of the
Burndept single -
layer Concert
Coils. Note the
neat wrapping,
and the clear
marking of the
coil number.

Set of 4 Extra Short Wave Coils, one A, two B
one C(80-150 metres) 16s.

Set of 4 Concert Coiis, S.1, S.2, S.3, S.4, (150-
800 metres) .. 16s.

Set of 9 Coils, S.5 to 1,000 (750-20,000 metres)

Prices of single Coils-
Coils A,B,C, S.1, S.2, S.3, & S.4, 4s. 3d. each.

lb Coil S.5, 4s. 6d. Coil No. 100, 5s. Coil No. 150,
6s. Coil No. 200.7s. Coil No. 300, 8s. Coil
No. 400, 9s. Coil No. 500, Ms. Coil No. 750,
12s. Coil No. 1000, 15s. Coil No. 1500, 24s.

FOR reception on all wave -lengths from 80 to
25,000 metres, use Burndept Coils in your
tuning apparatus. These Coils are most

efficient and_ their use is a distinct factor in securing
perfect reception. Experimenters and amateurs all
over the world are using them and the fact that the
reputation of these Coils is based on good results
should convince you of the desirability of employing
them in your apparatus.
Burndept Coils have extremely low self -capacity and
high -frequency resistance and are consequently
particularly suitable for short-wave reception. The
principles of construction to which their high efficiency
is due are protected by Patents 168249 and 191550.
The spring socket fittings are non -reversible and make
perfect electrical contact.
Write for Publication No. 44, which gives full
particulars of the whole range of Burndept Coils,
together with prices and an interesting chart indicating
the wave -length range of the Coils.

Burndept Coil Holders
THESE coil -holders are very neat in appearance, being moulded in

solid black bakelite, highly polished and beautifully finished.
The moving holders are operated by means of a concealed 5 to 1

gear, the action being particularly smooth and giving vernier adjustment.
The constructor who studies neatness as well as the efficiency of his
apparatus will be very pleased with Burndept Coil -Holders. Since their
introduction in 1921, their popularity has been unchallenged. Burndept
Coil -Holders were the first to be made in England.

BURNDEPT
eirw;r fft;c'

No. 133. Burn dept Two -Coil Holder, BURNDEPT LTD., Aldine House, Bedford Street, Strand, London, W.C.2
unmounted, 18s. 6d. Telephone : Gerrard 9072. Telegrams : Bumdept, Westrand, London.

No. 135. Burndept Three -Coil, unmounted, LEEDS : 12, Basinghall Street (near City Square).
£1 5s. CARDIFF : 67, Queen Street. NORTHAMPTON : 10, The Drapery.

Purchase Burndept by its name-substitutes are not the same
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The Post Office and Inventions
IT is characteristic of the British

race to take things as they are
and to suffer inconveniences will-

ingly. Newcomers to wireless find it
impossible to realise that only a few
years ago considerable pressure of
public opinion had to be exerted upon
the Post Office before they would
permit even a quarter of an hour's
broadcasting from a low -power station
near Chelmsford. On previous occa-
sions we have commented upon several
absurd regulations by which the
British experimenter is bound, and
which make him the laughing stock
of our Transatlantic cousins. One anom-
alous regulation, perhaps more im-
portant than is generally realised, is
that pertaining to the inspection of
amateur transmitting stations by Post
Office officials. As the regulations
stand, the Post Office can, at any
_time, inspect in detail the apparatus
and arrangements at any amateur
Wireless station, and, indeed, does
make a practice of visiting experi-
mental transmitting stations from time
to time.

Transmitting licences, nominally, at
any rate, are granted only to experi-
menters who have proved their bona
fides and have proved their ability to
conduct serious experiments. It is
from such men that new inventions are
likely to emanate, inventions which
may have an important bearing upon
the commercial development of the art,
and which, quite conceivably, may
solve many of the problems which
confront those responsible for the con-
duct of high -power and long-distance
wireless services.

At the present time long-distance
services are being conducted in this
country by a commercial company and
by the Post Office themselves. It is
common knowledge that the Rugby
station, now being erected, will be one
of the most powerful in the world, and
if, as is the intention of the Post
Office, this station is to conduct a re-
gular service over great distances,

then they will need to use many new
inventions before a perfect service is
obtained. They should, in fact, be
glad to acquire, at reasonable sums,
rights in good and valid patents which
may be taken out.

Few inventors there are who do not
hope some day to turn their inven-
tions to some financial account. In the
domain of broadcasting and the mak-
ing of apparatus there exists quite an
important market for wireless inven-
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tions, but in matters pertaining to
long-distance and commercial services
the likely buyers are few. Indeed, so
far as this country is concerned, the
possible buyers are limited to one or
two commercial companies and the
Government.

As matters now stand, the inventor
must be prepared to lay his station
open to the inspection of one of the pos-
sible purchasers of his invention. Let
it be said right away that we do not
question the integrity or courtesy of
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any inspectors to whom the Govern-
ment entrusts this work. We are
merely pointing out the anomalous
position which exists. To the expert,
quite frequently, a single glance at the
transmitting set will indicate the line
of research being undertaken, and may
suggest ideas and possibilities which
otherwise would not occur to him. Can
it be wondered at that in a very large
number of cases the knowledge that a
Government inspector may visit the
station causes the owner to make
drastic alterations to his apparatus
(temporarily, of course), with a result
that the Government inspection becomes
a farce.

The form of application for a trans-
mitting licence calls for a statement
by the applicant of the exact nature
of the experiments he is desiring to
conduct, together with full particulars
of the circuit he intends to use. The
farcical nature of this regulation is
apparent to all, for if the licence is
being genuinely granted for experi-
mental work. then the applicant cannot
possibly tell beforehand where his re-
searches will lead him, or even the cir-
cuit which, in his particular circum-
stances, will prove to be most suitable
at the moment.

Owners of existing transmitting
licences, when applying for permission
to exp' '.invent upon the shorter wave-
lengths which have aroused so much
interest, are again required to state the
exact purpose of the experiments they
desire to conduct.

Finally, we would like to know just
why the British amateur (as if he had
not worries enough already) should
have to submit to the arbitrary limita-
tion of the size of his aerial 'to too feet
in length? We can conceive of no
technical reason for this limitation, and
can only suppose that it was inflicted
upon us some time ago for a reason
which, whatever it may have been, no
longer exists, and has been retained
on the good old British principle:
" There it is, let it be."

PDF compression, OCR, web optimization using a watermarked evaluation copy of CVISION PDFCompressor



Wireless Weekly January 28, 1925

American Reception on a Frame Aerial
By A. D. COWPER, M.Sc., Staff Editor.

Just what can be done with a " straight " circuit in expert hands is shown in Mr. Cowper's article
below. At the same time, experiments of this kind need great patience and care and should not be

attempted by the beginner on an outdoor aerial.

OFTY claims are made by
the advocates of some types
of elaborate multi - valve

receivers, particularly in connec-
tion with feats of reception on
small frame aerials, which would
appear to demonstrate their im-
mense superiority to a straight
single -valve -with -reaction circuit.

Observers, however, gifted
with some patience and sense of
fine tuning, and aided by the
wavemeter, have long known
that two, at least, of the many
local broadcast stations can be
picked up at intelligible strength
in any reasonably favourable
circumstances, on a small frame
aerial and with a single valve.
The experience of the writer is
that with super -regenerative cir-
cuits the wave of the station can
always be heard faintly by or-
dinary auto -dyne reception on a
single valve, if useful signals are
going to be given by super -
regeneration.

The Ultraudion

Some time ago I described
some experiments with a modifi-
cation of the well-known De
Forest Ultraudion circuit, by
which it was possible, with
patience and with a light hand, to
go the rounds of a number of
B.B.C. stations on a short verti-
cal earth lead alone, that is to
say, without aerial, and to hear
some of these on a small frame
aerial, all being on one valve.

The Personal Facto:
The principal reason for the

current low standard of reception
on ordinary outside aerials, with
detector valve alone, is (apart
from the personal factor and )he
dearth of wavemeters) the im-
practicability of really fine tuning
on a receiver fitted with the
ordinary swinging reaction coil,
and with high -resistance fine -
wire inductances with heavy

losses. The use of large parallel
tuning condensers accentuates
the trouble. With such equip-
ment the heavy damping of the
outside aerial, together with the
resistance and dielectric losses in
the coils and their mountings,
involve so much loss of energy
that excessive reaction has, to be
used to overcome it, a large
reaction coil close -coupled with
the A.T.I. being required. The

is used in the plate circuit to
divert the H.F. impulses this
way. In this case, if low -resist-
ance and low -loss inductances
are used, without heavy aerial -
damping, a surprisingly small
reaction coil and reaction con-
denser capacity can be used. The
immediate result of this is an
extremely refined and sensitive
control, and also complete re-
moval of that irritating effect

9 TURN N°20.
ACC SPACED4

A three -valve frame aerial circuit used by Mr. Cowper.

result is familiar to any careful
operator in that a continuous
change of tuning with every ad-
justment of reaction coupling is
called for, so that even an
" easy nearby. station (such as
Bournemouth, Paris, or Glas-
gow, in London), which gives
a ferocious wave, cannot be
isolated and resolved, except
after an exasperating game of
hide-and-seek.

Reaction

Direct reaction on a frame
aerial is readily managed in a
number of ways, but the simplest
is perhaps by means of the
Reinartz device, such as a small
fixed reaction, coil fed via a vari-
able reaction condenser from the
plate of the detector valve; in a
more refined form a radio choke
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(produced by variation of reac-
tion coupling) on the main tun-
ing. The reaction requirements
are, alas, much more indepen-
dent of wavelength than usual.
Those listeners who have never
experimented with Reinartz re-
action can have no conception as
to the immense increase in power
and range this one factor im-
plies.

Reinartz Reaction

Accordingly, with Reinartz re-
action applied to a small, low -
resistance frame aerial, and with
a high degree of audio fr9,-
quency amplification beyond it to
bring the feeble signals up to
comfortable 'phone strength, one
has a receiver of surprising
power and range. The limiting
factor appears to be rather the
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problem of providing perfectly
silent stages of L.F. amplifica-
tion, and, of course, the usual
atmospherics and Morse disturb-
ances, rather than any natural
limitation of the valve as a
detector when operating with
grid leak and condenser. Where
the efficient multi -valve receiver
should score is in (A) selectivity,
over and above what modern
selective tuners will give with a
simple detector valve, or what a
frame aerial naturally supplies ;
(B) silent amplification by using
super -audio amplification as in
the Armstrong super -heterodyne.

L.F. Amplification

Experiment shows that with
really high -factor L.F. amplify-
ing valves, efficiently coupled
with high ratio transformers of
a design which minimises distor-
tion, and properly operated as to
H.T. and grid -bias values, an
enormous degree of audio -fre-
quency amplification can be ob-
tained in three stages, i.e., high -
ratio detector valve followed by
two high ratio note magnifying
valves without introducing valve
noises to a degree which com-
pares unfavourably with the ex-
pected signals. By carefully
weeding out the H.T. battery,
which for such purposes should
consist of easily renewable small
units, and not of the conven-
tional block of many cells, with
grid cells in good order and with
careful wiring, very little stray
noise will be heard in such a cir-
cuit as shown in the diagram
here, although the amplification
is such that one must be ex-
tremely careful with a buzzer
wavemeter in the same room, if
one values one's ear drums ; and
an incautious touch or scratch on
the panel, or even the slamming
of the door of the room, pro-
duces an alarming roar by micro -
phonic action.

A Check

With such equipment, there-
fore, it became possible to check
up the surprising claims of some
much more elaborate circuits,
and to judge to what extent there
is in operation any other factor
than straight audio -frequency
amplification following a sensi-
tive detector valve.

Actual Hook-up

The practical details of an ex-

perimental receiver are indicated
in the diagrams. There is
nothing very particular to note
with regard to arrangement, or
operation. The two -feet square
frame aerial was chosen of nine
turns, though the writer would
have preferred to use more in-
ductance here, and this size

CARD 0/SCr)(6
300-400
TURNS NS32
ENAMELLED
ne/RE.

The radio choke.

requires a .0003 ,uF tuning -con-
denser (or more in some cases)
to cover effectively the upper
broadcast band; this frame was
chosen because many existing
types of frame aerials are made
of about these dimensions. The
tuning condenser used was a
J.B. ebonite end .0002 µF; the

RE/NARTZ
REACT/O/Y
CO/L.

WRNS
/Y°22. 0.C.0

PORCELAIN
/A/SG/LAMA

r/BRE OR
EBON/TE
STR/PS.24x/
WOODEN
CROSS ABOUT
/x/BARS
2FT SQUARE.

9h0IESJYVICED
AT A801/Tee

Frame aerial details.

reaction condenser one of .000i
ILF of the same make; these were
mounted on a small vertical
panel at one end of a large base-
board, on which the rest of the
circuit was arranged. The radio -
choke was a compact one of the
type indicated, and mounted
directly on the reaction con-
denser for convenience by a bent
strip of brass nipped under the
nut and centre terminal respec-
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tively. A No. 25o plug-in coil
will replace this quite well. The
first L.F. transformer was a
high ratio Pye, the second one
of lower ratio. Great care had
to be taken with grid bias, etc.,
to avoid low -frequency oscilla-
tion, and the operator was best
connected to local " earth " by
a wire from the H.T. plus to the
exposed metal telephone band for
this reason. Nothing could be
done in fine searching until the
grid leak was taken to the L.T.
minus, instead of the plus, as is
more usual, on account of buzz-
ing when just oscillating. As
with all frame -aerial circuits
without " earth " connection,
casual body capacity effects were
very marked, and 9 -in. tuning
handles, together with the re-
moval of the frame aerial to a
remote table with carefully
arranged leads, are demanded.
Merely handing the 'phones to
another observer, or moving
about the small room, would at
times cause complete fading of a
strong American station, or at
least a howl.

Reaction Coil

It will be noticed that the re-
action coil on the frame aerial
consisted merely of three turns
of No. 22 S.W.G. d.c.c. wire
wound on small porcelain insu-
lators at the back of the wooden
cross which carried the aerial.
The usual fibre or ebonite spac-
ing -strips are used for the
latter -

Trials

As it was familiar to the
writer that reception over a few
hundred miles  was not extra-
ordinary on a two -feet frame
with a single valve, no time was
wasted in picking up the local
or near European stations, but
search was made from just after
midnight to about 2 a.m. on a
frosty, rather foggy night (but
with clear skies overhead), the
receiver being located on the
first floor of a small brick -and-
tile cottage situated on high
ground in rural Essex, but
with some local screening. (It
is in general a good position for
reception, as more than twenty
broadcast stations can be picked
up any winter night on a really
good aerial.) The lead-in of the
usual aerial was some 15 ft.
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away, and on the ground floor;
experiment showed that it did
not make any appreciable differ-
ence whether this aerial was
short-circuited to earth or left,
tuned to 2LO. It was not
lowered for the tests, as it might
be taken to represent to some
extent the " casual " relaying
aerials which may vitiate any
frame aerial test unless 'carried
out in a balloon or on a mann-
tain-top.

D.E.5B. valves were used
for the first two stages, for their
fine M of 20 ; the last was a
D.E.5, which has a fairly high
M and avoids distortion.

Results
Between midnight and one

o'clock on the night of January
xo-t i two, strong waves were
heard, with the frame aerial
pointing east and west. The one
was resolved into intelligible tele-
phony, a children's hour talk by
a man " Now then, girls and
boys ," and by a woman
later; parts of a children's story
about a horse and his tail, etc.,
were heard later on, subject to
the usual fading and some terri-
ble jamming by noisy Morse.

Selectivity
The selectivity, as regards

Morse stations, was much less
than is usually expected, and there

were many faint stations audible.
An extremely noisy telephony sta-
tion blurted in for a brief interval,
just above Soo metres, but no
call -sign was given. After'

a.m. things were more lively,
and on one occasion nine distinct
waves were counted from just
below 30o to about 370 metres,
the upper limit of the aerial with
a .0002 µF tuning condenser, all
in a few seconds, of which at
least two gave audible' telephony
on resolution.

KDKA

KDKA gave their full station
call, with the announcement that
the overture from " William
Tell " would now be performed :
this finished at 1.41 a.m., G.M.T.
Most of it was audible and recog-
nisable, subject to the usual
fading, and was, on the whole,
distinctly better than any of the
early attempts exhibited via
" S.B." by the B.B.C. A few
minutes later the announcer said
that Mr. - Lloyd, the well-
known Pittsburg singer, would
sing two songs, and would first
read the words of the songs,
which were heard, though not
clearly.

Other Stations
The wavelength appeared to be

a little below the usual 326

THE RADIO SOCIETY'S NEW PRESIDENT

Sir Oliver Lodge, who has just accepted the presidency of the Radio
Society of Great Britain, seated before the microphone at 2L0.
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metres. Between this time and
2 a.m. two other stations were
resolved, one just ,below 300
metres, the other the familiar
WBZ, whose music and station
call were clearly heard. At times
the strength of these stations
was of the order that many
people accept as comfortably
loud for daily broadcast recep-
tion. Of course, tuning was ex-
tremely fine ; and, as indicated, a
station might fade out on handing
over the 'phones to another ob-
server (who checked several of
the items), necessitating a slight
retuning.

Conclusions
There seemed to be no purpose

in going further with this, as the
point appeared to be fairly well
established that a simple valve
with reaction is capable of receiv-
ing stations at 3,000 miles on a
two -foot frame aerial, provided
that efficient audio frequency am-
plification is used to bring the
feeble signals up to a reasonable
strength, and that accordingly
there is, as the writer had long
suspected, no specially great
radio frequency amplification or
other process of special effi-
ciency operating in these much -
advertised complex multi -valve
circuits.

No Re -radiation

It is not suggested that these
results could necessarily be dupli-
cated in a town bristling with
aerials and chimneys, etc. On
the other hand, the hypothesis of
re -radiation is ruled out by the
relative isolation of the point of
observation, and the consistency
and number of the results ob-
tained. During the two hours
only two oscillators were noticed,
and these but faintly.

Record Wireless Feat
in Pacific

The Government wireless sta-
tion on Esteban Island, British
Columbia, has established a new
record for communication with
ships crossing the Pacific. It
maintained two-way communica-
tion with the Royal Mail steamer
Malzura throughout her entire
journey of 6,657 miles from Vic-
toria to Sydney, Australia.
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In the Swim

IITTLE PUDDLETON has
not gone scathless during
the rains, tempests, storms

and floods Which have marked
the coming of the glad New
Year. Dozens of aerials have
been torn up by the roots and
deposited in greenhouses, chicken
runs, and other people's gardens.
For several days it was necessary
to don gum boots in order to do
one's shopping in the High
Street, and then came the period
of waders when the water rose
another foot or so. But even this
state of affairs did not deter the

. " Why, we're afloat l"
shouted Poddleby . .

stalwart members of the wireless
club from attending meetings in
the cosy ex -Army hut, which
forms our premises. I am going
to tell you the story of a wonder-
ful adventure which befel us
during this very exciting period.
Bumpleby Brown had just
finished a very seasonable lecture
on the importance of keeping
your earth wet, and Poddleby,
who is rather an early bird,
announced his intention of wading
home. With a cheery good
night he passed out through the
door, his exit being followed by
a resounding splash. In a few
moments an exceedingly wet
Poddleby returned to the club
house gasping and spluttering
and waving his arms. wildly.
When we had applied first aid to
the apparently drowned by stand-

ing him upon 'his head in order to
let the water which he had
swallowed run out, slapping him
hard on the back and working his
arms and legs violently whilst
kneeling on his chest, Poddleby's
voice returned to him. " I say,
you fellows," he gasped, " here's
a pretty kettle of fish." " What's
the matter? " we cried in unison.
" Why, we're afloat! " shouted
Poddleby. He explained that on
making his exit duly provided
with waders he had stepped into
what should have been three feet
of water, only to find himself
completely submerged. When he
rose to the surface he saw the
club house rapidly receding from
him, and it was only by super-
human efforts with the use of his
best trudgeon stroke that he man-
aged to regain it.

Little Puddleton's Ark

We rushed to the door. Pod-
dleby's words were only too true.
As we looked out we saw that we
were passing Simla Villa, the
General's residence, at a rate of
knots. We shouted for help, but
no help was, or could be, forth-
coming. As we flashed down the
High Street the inhabitants, who
had retreated to their top floor
rooms, either raised their hands
aloft in horror or shouted to wish
us -bon voyage. In a matter of
minutes we had left Little Puddle -
ton behind, and there we were, a
ship without a rudder alone on a
waste of waters. IVIembers of
other clubs finding themselves in
.such an amazing predicament
would probably have burst unani-
mously into tears or done Some-
thing silly of that kind. But as
you know, we of Little Puddleton
have stout hearts, and it was re-
solved at once that we must make
the best of a rather alarming
situation. The first thing to do,
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of course, was to organise both
ourselves and out resources.

The Admiral as Captain
Luckily the Admiral was

amongst us, and he, being ap-
pointed without a single dissen-
tient voice captain of our little
barque, at once took charge of
things.

Trippers First
Amongst the other members

there was a lamentable lack of
seafaring experience. But what
we lacked in knowledge we made
up for by our enthusiasm and will
to win through. The Admiral ap-

. . Professor Goon was feeling
a little seasick . .

pointed the General, who, after
all, had made several voyages to
and from India, as first mate and
myself as second. My own
knowledge of navigation is not
extensive, though in my young
days, when living in London, I
always favoured the penny
steamboats, which were then
running, to trams or buses.

Settling down to it

A's we were now aship the
Admiral decided that iron disci-
pline 'must preVail, and every-
thing must be shipshape. The
first necessity was to show the
proper navigating lights. Gubs-
worthy had brought a hurricane
lantern with him, and this was
run up to the masthead, that is
to say, to the top of one of the
aerial poles, Snaggsby, who is,
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something of a climber, accom-
plishing the feat. The question
of side lights was rather a diffi-
cult one. My own suggestion was
that the General, whose ruddy
countenance had not paled even in
this predicament, should take his
stand with his head protruding
from a window on the port side,
and that Professor Goop, who
was feeling a little seasick, might
be similarly stationed to star-
board to provide the required
green. As a matter of fact, I was
the only one who could really get
hold of the idea of port and star-
board; the rest, going by their
colours, would insist -on calling
them positive and negative.

The Port Light
Eventually, after some consul-

tation, we found that Breadsnapp
had' a red pocket handkerchief,
whilst Winklesworth, who is
something of a dandy, was wear-
ing green socks. He made quite
a fuss at first about sacrificing one
of these, but on my pointing out
to him in stern words and with
dark hints about a belaying -pin
that his sacrifice was for the com-
mon good, he reluctantly con-
sented. The handkerchief and
the sock were draped over a
couple of valves attached by a
length of flex to the club accu-
mulator and hung from the
proper windows.

Land Ho

, The Admiral now proceeded to
take his bearings by means of
the stars. This was a little diffi-
cult since there were no stars.
After some consideration he
announced that his sense of
direction told him that we were
heading nor' -nor' -east. The rest
of us felt instinctively that we
were going west. It really did
not matter very greatly in which
direction we were proceeding
since we had no means either of
regulating our speed or of direct-
ing our course. My watch was
first to be set, and I ordered Pod-
dleby, who was already so wet
that he could not get any wetter,
to get on to the roof and to take
the first spell as look -out man.
Poddleby showed distinct signs of
insubordination, but he cut so
pathetic a figure that my heart
was softened, and I stationed
Gubbsworthy instead at one of
the windows. The night passed

rather drearily, though we tried
to keep our spirits up by singing
" The Animals Went In Two by
Two " and " It ain't agonna
Rain no Mo'." Just as daylight
was filtering through, whilst the
Admiral was working out with
the aid of a map showing the

Keeping our spirits up by singing

world's wireless stations where he
could eventually expect to beach
her, there was a rousing cry from
Bumpleby Brown, who was at
this time doing duty as look -out.
" Land ho ! " he shouted, and
we all leaped to the windows.

The Desert Isle
There could be no doubt about

it. Right across our bows there
was a stretch of the real solid
stuff, and, before long, with a
shock that threw us on to the
floor, or rather I should say to
the deck, we grounded. By this
time we had got the transmitting
plant working, and Poddleby was
busy getting into touch with
direction -finding stations. So far
as we could gather from the bear:
ings that they sent us, we'
appeared to be in the middle

Bumpleby Brown's " signal of dis-,
tress " was nailed to the mast

of the Bay of Biscay. This, how-
ever, appeared improbable since
islands there are few and far
between, and most of us felt quite
sure that we had arrived at
Ararat. However, we landed and
proceeded to explore. The terri-
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tory to which we had come ap-
peared to be an island about half
a mile in circumference, and as
the food question had by this
time become acute we were
relieved to find that the island
was inhabited by quite a number
of hens.

The Simple Life

These we chased and captured,
and at the end of an hour you
might have seen the General
engaged in trying to remember
how Boy Scouts light fire's with
damp wood, Professor Goop
plucking a chicken and getting
his whiskc -s full of feathers, Pod-
dleby fishing with a hook made
from his tiepin, and Snaggsby
affixing Bumpleby Brown's shirt
to the masthead as a flag of dis-
tress. I was on watch ready to
give instant warning of the
approach of savage tribes. Mean-
time we kept ourselves amused
by means of the receiving set
which, as the port and starboard
lights were no longer required,
we were able to bring into action.

Saved
At the end of three days there

were distinct signs that the
waters were receding; on the
fourth we found that our island
had ceased to be an island, and
that there was a road of sorts
leading from it. An 'exploring
expedition was sent out to recon-
noitre under my leadership. On
reaching the summit of what had
once been a neighbouring island, -
but was now a hill, we found our-
selves looking down into a town
that somehow seemed familiar.
" Is it . . ? Can it . . . ?
Surely . . . yes," I paid,
"Why, it's Bilgewater Magna ! "
We descended into the town, told
our story, which nobody believed,
and returned with a lorry for the
remainder of the party. All's
well that ends well, but in this,
case the end, was not all that could
be desired. It is true that we
were safely conveyed back to
Little Puddleton and restored to
the bosoms of our families ; but
what about our club house? It
now rests in. a field on the out-
skirts of Bilgewater Magna, and
so far as we can see, unless a
fresh flood kindly comes along
and brings it back again, we shall
have to walk six miles to attend
our meetings.

WIRELESS WAYFARER.
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A Tip for Saving Space

WHEN one is making up
either a complete receiv-
ing set or some small

piece of apparatus the question
of space is frequently rather an
important one. Even such small
parts as grid -leaks and fixed con-
densers of the clip -in type take up
a great deal more room than they
look at first sight as if they
ought to require. If the clips for
a fixed condenser are arranged
in the ordinary way, as shown in
the upper drawing, they require a
space of no less than 3 in. long
by 1 in. wide to accommodate
them, By reversing the clips
and mounting them as shown
in the lower drawing, the
necessary length over all can be
reduced to about 2 in. The same
method of space saving may be
applied to the clips of grid -leaks
and anode resistances.

Other Methods.

Fixed condensers in moulded
cases are provided with two
lugs for fixing screws. ,Mounted
in the ordinary way with a
screw at each end, they re-
quire a panel space of 2- in.
by 1 in. As a matter of fact, one
screw is quite sufficient to hold a
fixed condenser firmly in position,
and .1 in. can be saved by cut-
ting off one of the lugs. Where

wiring is done by means of
square copper wire both lugs may
be removed, the condenser being
quite firmly secured by the two
leads soldered to it. If treated

3'
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The lower diagram shows how fixed
condenser clips may be mounted to

economise in space.

in this way the condenser can be
reduced in length to q in., a
saving of 4 in. in the panel space
required.

R. W. H.

Making a Down -lead
Join

WHEN erecting a twin wire
aerial it is necessary to
provide a sound join be-

tween the two wires constituting
the down -lead, and some doubt
is often experienced as to the
best method of making this join
both mechanically strong and
electrically efficient. An ordinary
soldered join, if well made, is
quite satisfactory, but the follow -

Our photograph shows Mr. Dave Burnaby, of the " Co -optimists,"
tuning in KDKA with Mr. Harris' " Low.Loss Tuner for Short Waves."
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ing method is useful and ensures
a reliable and neat join.

Take a brass crystal cup
of the kind provided with
three screws for fixing the
crystal. Remove these screws,
and, if necessary, enlarge the
three holes so that a piece of 7/22
stranded copper aerial wire will
just pass through each. Tho-
roughly clean the inside of the
cup with emery paper, then cut
short the screw passing through
the base of the cup so that when
it is inserted and screwed up
tightly it just prOjects into the
inside of the cup. Make one of
the down -lead wires long enough
to reach the lead-in device, and
thread the crystal cup on to this

Diagram illustrating how
is made.

the join

through two of the holes in the
side as shown in the above dia-
gram. Into the other hole push
the end of the shorter down -lead
wire, hold it tightly in this posi-
tion, and pull the crystal cup
along the longer wire until. the
wires are arranged Y-shaped.
Having found the position for
the cup, note it, and then
clean thoroughly with emery
paper those portions of the wires.
which will be inside the cup.

To complete the join, place a
small quantity of Fluxite on the
wires and the inside of the cup,.
hold a thick stick of solder over
the cup, and, using a very hot
soldering iron, melt into the cup
sufficient solder to fill it, making
sure that the solder adheres
properly to the cup and to the
wires.

A joint made in this manner
will scarcely be affected by atmo-
spheric corrosion, and it will not
be necessary to varnish it or bind
it with waterproof tape.

D. J. S. H.
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The aerial at 2DX, Camberley.

WE have been favoured
\vith.an invitation to visit
the eXperimental station,

2DX, of Mr. W. K. Alford, at
Camberley, in Surrey, and we
are able, by his permission, to
describe our experiences of actual
transmission and reception just
as we found it.

We were interested at the off-
set to be shown the official con-
firmation, from Mr. Maxwell
Howden, Melbourne, Australia,'
of successful' two-way working
with his station on the evening
of November 24 last-a distance
of over i i,000 miles-and we
understand that this constitutes a
record, as yet unconfirmed, 'in
that only 68 watts were ,em-
Ployed, the aerial current being
only .75 amperes orra wavelength
of 98 metres. It appears that
the previous evening Mr. Alford
had performed a number of ex-
periments with various modifica-
tions of the transmitting circuits
in conjunction with 7EC of
Copenhagen-the actual observed
aerial current being kept constant
throughout. One adjustment
was reported as producing an
extraordinary increase in signal
strength, and this adjustment
still existed when 3BQ was
worked the following evening.

Real Measurements
On arrival in Mr. Alford's
chamber of mysteries," we

found an interesting array of
everything pertaining to the
wireless science, and were par-
ticularly struck by the large num-

ber of measuring. instruments
Which must be of_ inestimable. use;
We noticed a particularly beau:
tiful little instrument for the
rapid... determination of, valve
characteristics-this gave simul-
taneous readings of H.T., L.T.,
and grid voltage, together with
anode and filament current-re-
ducing the process, as Mr.
Alford put it, to the simplicity of
reading a gas meter ! We also
noticed an Elliott six -range sub-
standard inSkrument and a very
fine Telefunken.standard variable
condenser.

The Supersonic Receiver

When we finally settled down
to a systematic examination of
the transmitting and receiving ap-
paratus, we at once recognised
an old friend in the form of the
Armstrong Supersonic Hetero-
dyne,designed and constructed
by Mr. Alford, and of which a
description with photographs ap-
peared in the March, 1924, issue

*,Q,QQQQ,,,f: ..!; GNON47-0.*

"How
I Worked
Australia"
An Interview with

Mr. W. K. ALFORD.

Including a description of
the interesting trans-
mitting and receiving

station 2DX.

C%- O '41"4

of Modern Wireless. We were
informed that it had undergone
considerable modification since
that date in order that it might
successfully function on ultra -
short wavelengths. It now'
operates quite efficiently down to
18 metres, and Mr. Afford
demonstrated to us the rather
remarkable fact that an ordinary
R type valve, complete in its
cap, can be made to oscillate
freely at this frequency. This
valve, of course, functions as the
frequency -changer in the super-
heterodyne.

A Special Instrument

We were shown a second
super -heterodyne in an unfinished
condition embodying Igranic
components, which we under-
stood is designed specifically for
operation on wavelengths below
ioo metres, and which will even-
tually supersede the old model
which is feeling the effect of more
or less continuous modification.

The Master Oscillator circuit used at 2DX.
542
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Above : The transmitting and re-
ceiving apparatus at 2DX. Notice
the supersonic heterodyne receiver

on the right.
Below : A close-up of the trans-

mitting apparatus.

The general layout of the
receiving apparatus is shown in
the accompanying photograph.

Broadcast Reception
A demonstration of ordinary

broadcast reception followed,
using the " fundamental " end of
the super -heterodyne as a H.F.
and rect. receiver, and we were
at once struck with the extra-
ordinary volume and purity of
2 LO at 35 miles distant on the
senior Magnavox loud -speaker.
On inquiry, we found that the
cause was the small instrument
seen standing on the superhetero-
dyne and nest to the Magnavox.
and incorporating two Myers'
valves and an L.S.5. This, it
appears, is a modified form of
resistance capacity note mag-
nifier, in which the second Myers'
valve is used as a " grid -
damper " to the L.S.5.

We hope that we may hear
more of this after the formalities
of patenting are complete.

Mr. Alford now changed over
to the supersonic method of
reception, using the loop aerial
shown in the photograph. All
the main stations came in at ex-
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cern't <streng th, -and we were
somewhat surprised to hear
London, Bournemouth, and Bir-
rriingham on the loud -speaker,
using an ordinary plug-in coil as
a frame aerial. This appears to
bear out Mr. Alford's assertion
that a supersonic heterodyne
receiver working efficiently
' does not recognise a weak
signal. ' '
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graph -was 'taken, which employ§
a separate " pick up " coil for the
amplifier valve grid circuit.

Constant Frequency
Mr. Alford started up the

transmitter for a few moments
to enable us to follow the mani-
pulation better, and we were
shown the rather striking test,
which is typical of master oscilla-

jalrtlary 28, 1925

dyne, which only allows the
valves to be switched on gradu-
ally, and we are told that the
saving in valves has been most
marked owing to this.

We include a photograph of
the aerial, which is an eight -wire
tapering cage, 4 ft. 6 in. dia-
meter at the open end and i ft.
at the lead-in. The top of the

The essentials of the supersonic heterodyne receiver at 2DX. For simplicity the filament connections
and L.T. batteries have been omitted.

We append a diagram of the
arrangement of the " Super "
for short-wave reception.

The Rectifier

It will be noticed that a QX
valve is used in the fundamental
side in conjunction with a poten-
tiometer for " bottom bend "
rectification, thus avoiding the
use of a grid condenser and leak
with the possibility of noise.

A Useful Arrangement
We now turned our attention

to the transmitter, which, as will
be seen in the accompanying
photograph, is housed in an open
wooden framework, giving acces-
sibility and safety combined. The
circuit is normally a master
oscillator or constant -frequency
type employing a Mullard O.25oc.
valve as an amplifier and 2 AT
4o's in parallel in the master
oscillator or -drive circuit.

The main inductances are seen
above the big valve, and the
master oscillator inductances are
mounted above the switchboard.

The Circuit

The circuit which has given the
best results is shown on page 542,
but is more difficult to handle than
the one in use when the photo.

tor circuits, of listening to the
transmitted wave in the hetero-
dyne wavemeter, and then with-
drawing the main aerial switch
when the wavelength remains
just the same as before. The
utility of this feature is not gene-
rally recognised, and is worthy of
considerable attention by all
transmitters who have swinging
aerials.

American Amateurs
We were now interested in

Mr. Alford's suggestion that we
might like to listen to some of
the American amateurs on the
superheterodyne. Conditions
were not over -good, but signals
of terrific strength were received
from IPL--ICMP, iSW (a pure
CW station for a change), and
3CHG. The extraordinary ease
of control of the " super " over
a "detector and one step " was
clearly demonstrated, which is
perhaps the greatest point in its
favour, after, of course, the
extraordinary selectivity which is
only appreciated to the full after
listening to the American
amateur stations on the 75 -80 -
metre band on a favourable night.

A Master Switch
We noticed that a neat master

control switch is used in the fila-
ment circuit of the superhetero-
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pole on the house is about 7o ft.
above the ground.

An eight -wire fan counter-
poise is disposed directly beneath
the aerial, and is adequately in-
sulated, as is the aerial itself,
with large " drip -ring " insula-
tors.

" My work with Australia,"
said Mr. Alford, " was carried out
without great difficulty simply
because I have always made a
point of adjusting every part of
the installation-aerial counter-
poise, transmitter, receiver, bat-
teries-everything, in fact, so
that it can be relied upon to work
efficiently at all times, and not
to let me down just when favour-
able conditions occur. Nothing
is more exasperating than to find
that a quarter of an hour's work
is required to get the transmitter
going, and that, after that time
has elapsed, the good conditions
have completely vanished."

p...
THE INSTITUTION OF

ELECTRICAL ENGINEERS
Wireless Section Meeting,

On Wednesday, 4th February, 1925,
at 6 p.m.

(Light refreshments at 5.30 p.m.)
" The Optimum Damping in the
Anditlye Reception of Wireless Tele-

graph Signals.'
By L. B. TURNER, M.A., and

F. P. BEST, M.Sc.
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Valve Notes
By

JOHN SCOTT-TAGGART,
F.Inst.P., A.M.I.E.E.

More Selectivity Notes
THERE is undoubtedly a
greater tendency towards
selectivity than ever before.

This, no doubt, is due partly to
the innate tendency in all real ex-
perimenters to extend their range
and partly to the rapid increase
in the number of broadcasting
stations working on closely ad-
jacent wavelengths. In the
United States-the land of long-
range reception - more im-
portance has been attached to
selectivity than has been the case
in the British Isles. In many

L

CAT.

E

Fig. 1.-The C.A.T. method of in-
creasing sharpness of tuning.

American towns there are some-
times several broadcasting sta-
tions working within a few
hundred yards of each other and
with wavelengths not far
separated. I have a shrewd
suspicion that there is more in-
terference than we generally hear
about, but, nevertheless, the
American listener usually em-
ploys more selective apparatus
than we do. It is, of course,
only a natural stage in the for-
ward movement, to develop selec-
tive receivers ; but these, in my
opinion, should possess selec-
tivity without extra controls.
The trouble with the old standard
" loose -coupled " circuit is that
there are two or three controls,
whereas the popular single circuit
arrangement possesses the very
desirable feature of simplicity.

Some Suitable Circuits

To combine simplicity of tun-
ing with selectivity is the ideal
aim, and, fortunately, several
methods of improving the selec-

arrangement and many devices
for improving selectivity depend
upon leaving the single oscilla-
tion circuit freer.

" Aperiodic " Aerial
Fig. 2 differs from the older

loose -coupled circuit in that the
aerial is (so called) aperiodic-,
there being no direct adjustable
tuning of the aerial circuit.
This aperiodic aerial arrange -

gives- This arrangementFig. 2.
good selectivity with little loss of
signal strength.

tivity of the " single -circuit "
tuner have been evolved.

Fig. i shows my C.A.T. tun-
ing arrangement, which not only Fig. 4.-A circuit which, using plug-
gives a big range of wavelengths in coils, gives very fine selectivity.
with the parallel variable con-
denser, and ensures the readier ment gives greater selectivity
reproduction of given designs, with little loss of signal strength,
but greatly increases the selec-and the figure shows reaction
tivity of the receiver. applied to the grid circuit, which

is tuned.

The Aerial Circuit
The aerial circuit is often re-

garded as a general oscillator of
signals which pass indiscrimi-
nately through LI and are grace-
fully sorted out by the circuit L2
C7, which selects the desired
signal. Others regard the aerial
circuit as approximately tuned,
the final selectivity being left to
the tuned circuit.

Fig. 3.-Another selective arrange-
ment, which cannot however be
applied to ordinary plug-in coils.

The free single circuit, consist-
ing of an inductance and variable
condenser, to which reaction is
applied, forms a very selective

545

Personally, I disagree with the
first idea, and only partially with
the second, which can only hold
water when the coil Li and the
aerial capacity give a wavelength
in the neighbourhood of that of
the signals to be received.
Usually, however, the coil Li in
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Fig. 2 IS so small that the
ordinary " wavelength " of the
aerial circuit would be, say, only
a third of that to be received.
Yet the circuit will work excel-
lently.

Inductive Tuning
My own opinion is that not

only is the circuit L2 Ci tuned,

E
L B

Fig. 5.- An extremely selective
circuit which is very popular in
America.

but that this circuit communi-
cates its tuning to the aerial cir-
cuit by inductive action. The
aerial circuit, therefore, acquires
the properties of a circuit tuned
to the incoming wavelength.
Far from agreeing that all sorts
of signals pass through the

aperiodic " aerial circuit, I
would go so far as to say that
very few signals pass through,
such signals having a wave-
length near the wavelength of
the aerial circuit, and that the
actual desired signals do not
pass through -the aerial circuit
until and unless the circuit L2
CI is tuned" to their wavelength.

The whole subject of " induc-
tive tuning " is intensely fasci-
nating and largely unexplored.
The trap coupling and aerial
tuning devices described ,in these
notes recently lend great im-
portance to the little used
principle.

Further Circuits
The arrangement of Fig. 2 has

been developed into a number of
selective circuits having a com-
mon principle. The Reinartz,
Haynes and other circuits involve
the same idea. Fig. 3 shows the
aerial and earth connected not to
a separate coil but to a bit of the
grid coil Li. The disadvantage
usually attributed to this circuit
is that it is not applicable to
plug-in c'oils. Nevertheless, the
arrangement of Fig. 4 solves the
problem, and also provides a

variable tapping as the smaller
coil Li may be made any desired
size. The coils Li and L2 may
be tried coupled together.

An American Circuit
Fig. 5 shows a circuit which is

used in the U.S.A. for extreme
selectivity. It will be seen that
an intermediate circuit L2, L3,
CI is used, the aerial coil Li
being coupled to L2 and L4 to
L3, both Li and L4 consisting of
very few turns.

Trap Tuning
Fig. 6 is a circuit using the

new trap tuning described in
these notes last week, which is
exceptionally selective.

0

Short Wave Success
:

German experiments with short
wavelengths have met with signal
success in the case of the news
service between Nauen and
Buenos Aires. It was feared
that the brilliant sun and lengthy
days of the Argentine summer
would materially interfere with
any kind of regular service on a
wavelength of 7o metres using an
energy of only two kilowatts
over the distance of 7,500 miles
that lies between Nauen and the

RADIO AND

These circuits are by no means
final, but they will afford much
scope for experiment and for far
more selective results.

C

E

Fig. 6.- A circuit employing trap
tuning is also a very effective
means of obtaining selectivity.

0 0 0
receiving station at Villa Elisa.
But by working during the
Argentine night, irrespective of
the time in Germany, it has been
found possible to keep up a regu-
lar ten-hour service, using no
higher energy than before, but
on a wavelength of 3o metres.
Germans lay stress upon the fact
that although the last nation to
take up radio programmes for
amusement they were the first to
use the sending station at Nauen
for a regular news service at a
time when the other nations were
still experimenting.

THE CINEMA.

The operating room at the Shepherd's Bush Pavilion, where the
synchronisation of Andre Chariot's revue with a film was tried
recently. The operators showing the film were provided with
headphones, whilst a loud -speaker was on the stage. Our photograph

shows the manager on the right, watching the screen.
546
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Random Technicalities
By PERCY W. HARRIS, Assistant Editor.

Some Notes of general interest to the Home Constructor and Experimenter.

EVERY now and then we
find a boom in some special
circuit or component part

which, whatever the merits may
be that attach to the particular
device or method, is accom-
panied by claims which give a
false impression of the real state
of affairs. Take, for instance,
the question of distortion in low -
frequency amplification.

Every maker of an inter -
valve transformer claims his to

be distortionless, while a firm
which is marketing a resistance
coupling unit boldly announces
that if you buy iron core trans-
formers you are buying distor-
tion. The tyro can well be par-
doned a certain mystification, for
one side or the other must be
mistaken.

As a matter of fact, neither
side is right. What the man in
the street is concerned about is
not the theoretical aspect of the

case, but just what kind of
results he, personally, is likely to
obtain.

I have heard sets using resist-
ance coupled note magnifiers
giving horrible distortion, and on
the other hand I have known
sets with two stages of trans-
former amplification in which it
was impossible for the average
man to detect any distortion

BRITISH AMATEUR WORKS BRAZIL

2NM, the station of Mr. Gerald Marcuse, at Caterham, referred to in our notes on page 563.
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whatever. Very often distortion
occurs before the signals reach
the note magnifying stages, and -

the impassioned advocates of
resistance coupling entirely ig-
nore the fact that there is not a
single loud -speaker on the market
Without iron in its electro-mag-
netic circuit.

The great virtue of resistance
capacity coupling for low -fre-
quency amplification is that it is
far easier to obtain distortionless;
or nearly distortionless, 'repro-
duction by its use than by using
transformers, but with a well -
designed transformer amplifier,
in which the transformer has
been chosen to suit the valves
(there is more in this than most
people think), the reproduction
can be particularly fine. The
wonderful loud -speaker reproduc-
tion at the Albert Hall Wireless
Exhibition was given by means
of apparatus which had a good
deal of iron in its make-up.

Much distortion in low -fre-
quency amplification arises from
the use of high-tension batteries
which have developed an internal
resistance far in excess of that
they should normally possess.
Many receivers will give excel-
lent results with, say, 8o volts
on the plates of the amplifying
valves, and frequently such sets
are used with a t2o-volt battery.
As this battery gets old, it will
develop a high internal resist-
ance which will cause a drop in
voltage between terminals. The
voltage, for example, may drop
from 120 to 8o-a still high
enough figure to give good
results. There is, however, a
great deal of difference in the
results obtained from. a high-
tension battery, nominally '12O
volts but actually 8o; and
that given by a newi high-
tension battery whoSe nominal
and actual voltage is 80. Shunt:
ing such a battery with a large
condenser only partly eliminates:
the trouble.

Matter and Radiation
Sir OLIVER LODGE'S Lecture to the R.S.G.B.

SIR OLIVER LODGE, the
newly -elected president of the
Radio Society of Great

Britain, delivered his presiden-
tial address before the society at
the Institution of Electrical
Engineers, Savoy Place, W.C.2,
on Wednesday, 21st inst. His
subject was " Matter and Radia-
tion."

Dr. W. H. Eccles, the retiring
president, said the name Oliver
Lodge was part of the history of
wireless telegraphy. They might
say that he was the first wireless
amateur, just as their only other
honorary member, Senator Mar-
coni, was the first wireless engi-
neer. At the present time, when
the amateur had attracted univer-
sal attention by his contributions
to wireless science, it was espe-
cially appropriate that they
should have as president the
earliest and greatest of radio
experimenters. (Cheers.)

Sir Oliver Lodge remarked
that the amateurs to -day were
doing a great work. Their ex-
periments were continuous, and
it seemed that in ten years' time

there would be seen a further ad-
vance as immense as that which
had taken place already since he
began his own experiments.

Radiation
Radiation, said Sir Oliver

Lodge, was purely a phenomenon
of the ether. There was no
mechanical connection between
ether and matter. The only link
between them lay in electricity
and magnetism ; but neither an
electric charge nor a magnetic
field generated radiation. There
must be both-an electric and a
magnetic field superposed at
right angles to each other. Then
they had radiation, travelling
with the velocity of light, at
right angles to both. Atoms,
when jostled, not only emitted
radiation ; they emitted electrons.
There was something in the
retina of the human eye which
responded in this way, flinging
away electrons at characteristic
speed when it felt luminous
tremors, and it was to that
strange and, at present, hardly
accountable, emission, that vision
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Much distortion, too, arises
from overloaded valves. With a
large outdoor aerial near a broad-
casting station, a set with one
high 'frequency, a detector and
two note magnifying valves may
be grossly overloaded, and far
better and purer results will be
obtained by cutting out - the
high -frequency valve altogether.
A very highly satisfactory set for
use on the local broadcasting
station, when this is not more
than four or five miles aWay, is
a crystal detector, one'resistance
coupled and one transformer
coupled stage of note magnifica-
tion. The two valves can be,
for example, a DE 5B, and a
B4 (or its equivalent in other
makes). The current consump-
tion of the set will then be only
half an ampere, and the purity
of reproduction, as well as the
volume (if you use a good inter -
valve transformer), will be all you
can desire.

0 -

was due. He doubted if the
electric tremors affected the
nerves directly ; they stimulated
something specially adapted to
respond to the vibrations. What
stimulated the nerves was the
shock of the electrons ejected by
the atoms, which struck them
with the speed of some thousand
miles a second.

The Eye
" This is the Theory of

Vision," the speaker remarked,
" which is in process of being
born, and which, I feel sure, con-
tains the clue that has to be
worked out by physicists and
physiologists in combination.
The eye is like a receiving instru-
ment for detecting radio waves
of extremely short and definite
length. It was the first wireless
receiving set employed by man.
Vision is a photo -electric pheno-
menon. I make that rash state-
ment, and say that the burden of
proof, and especially the burden
of disproof, rests upon future
experimenters."

In seconding the vote of
thanks proposed by Dr. Eccles,
Admiral Sir Henry Jackson took
the opportunity of expressing the
Society's appreciation of the ex-
cellent work done by Dr. Eccles
during his presidential term.
This was referred to in our
Editorial of January 7.
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How to Charge Accumulators from
A.C. Mains

By J. E. CARPENTER.

Full constructional details are given of how to build a satisfactory home charging plant for
your accumulator.

SINCE broadcasting has be-
come popular mare and
more people have become

owners of accumulators and heirs
to their attendant inconveniences,
the chief of which is fetching and
carrying from the charging sta-
tion. Many people would buy
charging sets but that they are
rather expensive for the average
po'ket.
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Fig. 1.-The lay -out of the board.

The charger described below
was designed to charge accumu-
lators from A.C. mains (in the
writer's case 200 VOttS). It is
economical and efficient, costing
about three halfpence an hour to
run and charging two 6 -Volt 6o-
anip. aceumulatdrs in about ten
hours, i.e., at a total cost of
about eightpence each.

The Rectifier
The rectifier is of the chemical

type, which, in spite of all that
is said derogatory to it, proves
quite efficient. The charger as
described below has been used by
the writer for over A year, re-
quiring no attention during that
time except an occasional fill -up
with water, and has given excel-
lent service.

The complete set should not
cost more than about to
install.

Components Required
x. Transformer : Primary to

suit mains (in the writer's case

)1.  111'. U.

200 volt 5o cycle) ; sec., 3o volt
8 amperes.

2. Switchboard : I ft. 6 in.
long by r ft. broad by 4 in. thick
(mahogany or any hard wood).

Baseboard : r ft. 6 in. long by
ft. broad by -I in. thick (deal).
3. Ammeter : r -to amperes

(any reliable make).
4. Two ordinary tumbler

switches.
5. Variable resistance, to ohms

(this may be omitted).
6. 8 in. by 6 in. of aluminium

sheet. 8 in. by 6 in. of lead
sheet.

7. Four 2 -lb. jam jars.
8. r lb. of ammonium phos-

phate.
Screws, wire, terminals, etc.

Construction of Switchboard

The switchboard is screwed to
the baseboard at CI, C2 ; the
transformer is mounted on the
baseboard behind the panel. The
ammeter is mounted in the centre
of the switchboard two inches
from the top, and each switch is
mounted three inches from the
side nearest to it and the top of
the board. The two terminals

- If the resistance is included it
is Mounted above' D and Dz.

Details of the Chemical Rectifier
The chemical rectifier consists

of -plates of aluminium and lead
immersed in a solution of amino-
nium phosphate-it is not -advis-
able. to use common borax;
although it is cheaper, becaiise it
is not so efficient as ainmoniutn
phosphate.

Four lend and four aluminium
plates are now cut each 2 in. by
6 in. One end of each plate 'is
bored to take a 4 B.A. terminal.

The four jars are filled With
solution -1 lb. of ammonium
phoSphate dissolved in water VIII
be found to give a sufficiently
concentrated solution. One
aluminium plate and one lead
plate are now placed in each jar,
their ends being bent over the
side of the jar to keep them in
position opposite each other.
Each pair of cells are now con-
nected in parallel, i.e., one lead
plate is connected to the other
lead plate and the one aluminium
plate is connected to the other
aluminium plate.

Fig. 2.-The circuit arrangement.

D and DI are mounted in any
convenient position.

The whole lay -out may be
altered to suit individual needs if
necessary, but the above is con-
venient, and gives a symmetrical
appearance (see Fig. t).
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Assembly and Connections
The primary of the transformer

is connected through the switch
Si to an ordinary lampholder
through an adapter. All the con-
nections on the switchboard are
-made through holes bored
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through the switchboard and are
carried behind it. One end of
the secondary of the transformer
is taken through the switch S2
to the aluminium plates of the
first pair of cells of the rectifier.
The other end of the secondary
is connected -to the lead plates of
the second pair of cells of the
rectifier. The lead plates of the
first pair of cells are connected to
the minus terminal on the switch-
board. The aluminium plates of
the second two cells are con-
nected via the ammeter and the
resistance to the plus terminal on
the switchboard.

A glance at the circuit diagram
(Fig. 2) will make these connec-

' tions clear.

Performance and Upkeep_

Without any resistance in cir-
cuit a direct current of 5 amperes
at 20 volts is available for charg-
ing purposes at the two terminals
D and Di. The accumulator
should be connected to the
charger as follows : The positive
terminal of the accumulator
should be connected to the ter-
minal marked + on the switch-

board and the negative terminal
of the accumulator to the terminal
marked -. Replace acid spilt
from accumulators with pure acid
of the correct specific gravity,
but replace loss through evapora-
tion with pure distilled water.
The current delivered by the
charger is ,suitable for charging
two six -volt accumulators in
series.

Control of Charging Rate., -

When the current is first
switched on the ammeter - will
only indicate a current of about
one ampere,: but this will, how-
ever,' have crept up to a steady
five amperes at the end -of fifteen
minutes or so. The amperage
may, of course, 'be varied by the
resistance if that is included in
the design. This is very useful
when accumulators of small capa-
city are to be charged, for which
five amperes is a rather heavy
charging rate.

The only precaution necessary
to ensure the efficient working of
the charger is occasionally to fill
up the rectifier jars with 'clean
water to replace that lost by
evaporation.

The handsome 4 -valve T.A.T. receiver made by Mr. W. Lester;
another photograph of the receiver is given on page 557.

55o

A Reader's Four -Valve
T.A.T. Receiver

SIR,-I am sending you photo-
graphs of my Four -valve T.A.T.
Receiver which I made up from the
description given by Mr. John Scott -
Taggart in the issue of Modern
Wireless for December, 1924. I
am delighted with the results so far
obtained, especially for loud -speaker
work.

I only took up wireless for a
hobby about ten months ago, during
which time I have taken in all
issues of Wireless Weekly, Modern
Wireless, and The Wireless Con-
strt!ctor. _ I am glad to say all my
knowledge of wireless has been

through reading your most
valuable books. I find them all
full of sound, instructive, and very
interesting reading from beginning
to end, and have much pleasure in
recommending all your publications
to my friends.

Previous to making up the Four -
valve T.A.T. I constructed the " All -
Concert," the Three -valve Dual
Receiver, and the Family Four -
valve Receiver (Envelope No. 2),
and found them all first-class cir-
cuits, but am of the opinion it will
have to be' something great to beat
the Four -valve T.A.T. set. I would
like to mention I started making
the cabinet for the Family Four-

-valve Receiver. When I got my
December issue of Modern Wire-
less and saw the T.A.T. set, which
struck me as something good, and
decided to wire it up on a 24 -in.
by i4 -in. panel to suit the cabinet.
The latter is 4 ft. high, 3 ft. 6 in.
across the front, and I ft. g in. wide,
made in oak, and is entirely my own
design.

I use a switch in the L.T. circuit
for lighting all valves, as it saves
time when the filament rheostats
are once *adjusted. It will be seen
from the photographs that I have
fitted a plate -glass window in the
centre of the front of the cabinet,
and also a reflector inside, which
enables a clear view of all the
wiring to be obtained.

This is the first cabinet or piece
of furniture I have made, beyond
following constructional details in
Wireless Weekly and Modern Wire-
less of small cabinets. When
one's tools are very limited, as in
my case, I consider Such construc-
tional hints very helpful.

All my' friends say it is the best
loud -speaker receiver they have
heard, and they call it a Rolls-
Royce " wireless set.-Yours faith-
fully,

W. LESTER.
Uxbridge, Middlesex.
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Making a Start in Transmission.
,By PERCY W. HARRIS, M.I.R.E., Assistant Editor.

In this article further constructional details of a standardised transmission panel are given.
(Continued from page 524 of previous issue)

IN my last article I gave photo-
graphs of an experimental
transmitting panel which I

have found very useful in experi-
mental transmission work. This
week some constructional details
and drawings are given. I do not
propose to publish complete
wiring diagrams of each trans -

mission circuit, as the experi-
menter who has gained a licence
for transmitting is quite capable
of carrying out such wiring him-
self, provided certain technical
data is made available.

Mounting Gridleaks
The " Zenite " resistance rods

4fRIAI
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Fig. I.-Dimensioned drawing of front of panel
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are sold as what appear to be
porcelain tubes with flexible wires'
projecting through the vitrified
surface. In order that they may
be used in the present instrument,
it is necessary to provide some
form of mounting, and this, I.
have found, can conveniently be.
made as follows :-

FL (De

'V 17Z

Fig. 2-Disposition of parts on back of panel.
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Take two pieces of ebonite
sheet, measuring i in. square.
Drill through the centre of each
of these pieces a clearance hole
for a 4 B.A. metal screw. Now
take a piece of i-in. ebonite rod,
and cut it off to such a length
that when inserted in tne grid -
leak tube it does not project at
either end, but is slightly shorter
than the tube itself. Now tap a
hole at each end of this ebonite
rod to take a 4 B.A. metal screw,
and in one edge of each of the
two ebonite squares tap a further
hole to take a 6 B.A. metal screw.

Fixing
If, now, the two end pieces of.

ebonite are placed at each end of.
the gridleak tube with the
ebonite rod inside, metal screws
can be passed through the clear-
ance holes in these end cheeks
and screwed into the ebonite rod,
pulling the two end cheeks
against the end of the tube and
holding it securely. A pair of
clearance holes can now be drilled
in, the panel and 6 B.A. metal
screws passed through from 'the
front into the edges of the
ebonite end cheeks, thus holding
them securely to the panel. The
same method can be adopted for
mounting the back -load resist-
ance for the key. It is then an
easy matter to solder the flexible
leads to the sockets.

Resistance Values
As mentioned last week, the

gridleak I am using has a total
resistance of 15,000 ohms, tapped
at ro,000, 5,000, and 2,500 ohms.
The back -load on the key to suit
an M.L. generator can be a
3o,000 ohm Zenite rod tapped at
15,000, ro,000, and 5,000 ohms
respectively. Tappings from the
gridleak and from the keying
resistance are taken out to five
Gibson sockets mounted in the
panel. These sockets are par-
ticularly well made and make very
good contact with the special
plugs made to fit them. They
can be obtained from Gamage's,
amongst other firms. A cheaper
substitute for these are the well-
known Clix sockets.

Sockets
If my method is used, it is

necessary to mount six sockets
on the panels, five for the leads
from the variable gridleak (or
keying resistance), and one to
take the flexible lead which

makes contact with the grid leak
or resistance. Two Gibson
sockets are also used to enable
the thermo-ammeter in the aerial
to be shorted.

Details of Key Back -Loading
The position of the resistance

in the circuit for back -loading the
key will depend upon the particu-
lar keying arrangement used. If,
for example, one is keying in the
gridleak lead, then the arrange -

CHOKE

Fig. 3.-Method of connecting back -
load when keying in the grid leak
lead.

ment can be made as in Fig. 3.
If you are keying in the high-
tension lead (sometimes a very
useful way), the arrangement can
be as Fig. 4. It is necessary
to connect the resistance in such
a way that the currents passing
through it will affect the milli -

Fig. 4.-One method of keying in the
H.T., with, back -load connection.
This method needs a carefully
shielded keylever to avoid risk of
shock to the operator.

ammeter just as does the ordinary
load, or you will not be able to
make proper adjustments. This
is indicated in the figure. When
starting work with, for example,
an M.L. converter (presuming
you have previously adjusted the
back -load resistance so that it
passes a current exactly equal to
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the ordinary load current), it is
only necessary to vary the start-
ing resistance of the machine
until you get exactly the current
you require (say, 3o milliamps),
when the key is up. You can
then rest assured of starting up
on the power you want without a
lot of preliminary adjustments
" on the air," which are very
annoying to other users and make
your own work sound rather
" sloppy."

Change -Over Switch

It will be noticed that no pro-
vision has been made in the set
itself for a change -over switch for
sending and receiving. This was
not considered advisable, as it is
always better to mount this
switch externally. For experi-
mental work it will be found con-
venient to place the switch on the
top edge of the wooden frame-
work, this switch consisting of
an arm which should be about
6 in. minimum length mounted on
suitable insulating base and
making contact at either end of
this base with suitable spring
contacts. A heavy flexible wire
can be taken from the aerial ter-
minal of the set to one end of this
switch and from the other end of
it the lead can be taken to the
receiver you happen to be using
at the time. The lead from the
lead-in tube should be taken to
the centre of the switch, making
contact with the arm. It is then
the work of a moment to put the
change -over switch either on the
sending or receiving position,
making it possible to answer
quickly anyone who may call you.

I hope ,to publish shortly prac-
tical details for wiring up a num-
ber of different transmitting cir-
cuits on this panel. 'Meanwhile,
I may say that I find it possible
to change from one circuit to
another very rapidly by using the
new " Kriscros " connections,
which obviate soldering and en-
able strong joints to be made
with No. 16 square wire. When
the best adjustments are found
the wires can be soldered if
desired. -

The above panel is working
regularly at 2MQ, and with
power input below ro watts, with
several different types of circuit,
is reported at good strength in
Cornwall, Aberdeen, and on the
Tyne.
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Broadcasting in
Czecho=Slovakia

By Capt. L. F. PLUCCE, B.Sc., F.R. I.Ae.S., F.R.Met.S.

IT is only quite recently that
Czecho - Slovakia has been
gifted with what one might call

a real broadcasting service. The
driving energy behind the move-
ment has been the Radio Journal.

The Radio Journal was the first
wireless periodical to be published
in Prague, and ever since its
existence it has not ceased to
fight Government Departments
and other bodies, who were
opposed to public wireless trans-
missions, for permission to form
a broadcasting company and thus
provide listeners over there with
such entertainment.

The Radio Journal Broadcasting Co.
However, successfully over-

coming the considerable number
of difficulties, a company was
finally formed under the name of
the Radio Journal Broadcasting
Company, Ltd. Funds were
small at first, and the company
had to make use of anything they
could get hold of. For this
reason the first station was
erected at Kbel. Kbel is a name
given to an aerodrome in the
neighbourhood of Prague, on the

O.C.G",0,04t.

The pavilion of the " Radio Journal" Co. at the Exhibition
which was held at Prague recently.

landing ground of which a spark
transmitting station on 900
metres had already been in use
for some time during the war for
aeronautical work. The officials
of the Radio Journal made use of
such gear as they possibly could,
and, after a few -months, they
were able to send out their first
programme on telephony. Results
completely justified their efforts,

An Amplion loud -speaker placed on the gallery of the Industrial Palace
of the Exhibition for the purpose of broadcasting the opening speeches.
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and the interest taken in the
matter generally, and as well as
possibilities of the scheme, finally
dawned on the local authorities.
The company at last was granted
a monopoly from the Govern-
ment, and quite recently its
capital has been increased to one
million crowns (-7,000 approxi-
mately), the Government insist-
ing, however, on holding 51 per
cent. of these shares.

The Kbel Station
The Kbel broadcasting station

is now working regularly on a
1,15o metre wavelength, and
the power is approximately one
kilowatt. Particulars of the
concerts, Exchange quotations,
and weather reports can be found
in the current number of Modern
Wireless.

The success attended by the
Kbel station decided the com-
pany to erect a second station at
Komarow, near Brno, Moravia.
This station is transmitting at
present daily weather reports, but
a daily transmission of concerts
has not yet been arranged. The
wavelength of this station is
1,800 metres, and the power used
is approximately the same as that
used for the company's station at
Kbel.

PDF compression, OCR, web optimization using a watermarked evaluation copy of CVISION PDFCompressor



Irifelegs Wee lily
Special Transmissions

Although it has not been pos-
sible for the Radio Journal Broad-
casting Company to carry out any
outside broadcast on the scale
that we are used to in this
country, the company has, never-
theless, sent out special transmis-
sions on different occasions. For
instance, a special performance

The 1 KW transmitter at
the Kbel aerodrome
station near Prague. This
transmitter is of German

manufacture.

was given on the occasion of the
centenary festival of the great
Czechian music composer,
Smetana. The opening cere-
mony of the Congress of Bimco
was broadcast (the. First Interna-
tional Management Congress),
and also a course of lectures
from the Esperanto Institute.

Experimental Stages
Broadcasting in Czecho-Slo-

vakia can be regarded as just

emerging from its experimental
stage. Another station near
Prague is nearing completion,.
The transmitting gear to be used
will be French, and supplied by
the Societe Francaise Radio-Elec-
trique. This station, which will
be erected at Strasnice, will
adopt a wavelength of 450
metres and the power will be

The entrance
to the offices
of the " Radio

Journal"
Broadcasting

Co. at
Prague.

500 watts. This station is ex-
pected to start transmitting
within the next two or three
weeks. It may be interesting to
note that the gear at present in
use at Kbel is of German manu-
facture, being made by the Huth
Company, Berlin.

An Exhibition
An international exhibition was

recently held at Prague, and the
Radio Journal arranged a sub -
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section where radio instruments
made by firms or amateurs could
be exhibited. It is in no small
way due to this display, which
helped to bring wireless to the
notice of the public, that the diffi-
culties put forward by the
Government were overcome. In
addition 'to this, the Radio Journal
Broadcasting Company arranged
for the broadcasting all over
the exhibition of the opening
addresses, transmitting them via
their Kbel station. Up to date,
however, the Ministry of Postes
et Telegraphs, according to an
early regulation still in force, con-
trols and works all wireless trans-
missions in general. From the
modulation down to the micro-
phone, including amplification,
the work is carried out by the
company, as are the concerts in
the studio and the arrangements
for the Exchange and weather
reports.

Finance
Funds for covering the ex-

penses of the service are obtained

lassmooll

in a manner similar to that used
in our country, e.g., by subscrip-
tion. The price of a licence at
present is zo crowns per month
(approximately 4s. per month).

Licences
Owners of receiving sets which

are intended for greater audi-
ences are expected to pay too
crowns per month. This includes
the use of Exchange reports,
which are at present sent in code.
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Among the plans which the

Government of Czecho-Slovakia
have in view is the erection at
Prague of a high-powered station
which will use approximately 5
kilowatts, with a view of cover-
ing a range which would include
the whole of Bohemia and
Moravia. The erection of sta-
tions is also contemplated at
Bratislava (the town of three
names-also called Pressburg and
Pozsony-and at Kosice, Slo-
vensko. It is expected, however,
that several months will elapse
before these stations will be trans-
mitting regular programmes.

Although the Czecho-Slovakian
programmes do not, as a rule,
contain any events of striking
importance, they are mostly of a
sound musical character, and are
especially filled with classical
items.

Experimental Anode
Resistances and Grid

Leaks
By JOHN W. BARBER.

WHEN experimenting with
resistance - c apacity
coupled amplifiers, it is

often desirable to try the effect
of a little higher or lower value
of resistance, either in the anode
circuit or as a. grid leak. Some
types of resistance sold commer-
cially, while being excellent in
every way, do not permit one to
add or take away a little resist-
ance. A very simple yet effective
form of resistance may be made
from "scrap," and may be varied
quite easily, until the best value
has been arrived at. All that
is required will be two ter-
minals, some Indian ink, and a
piece of paste -board, such as a
visiting -card.

Anode Resistances

For an anode resistance, make
two holes I in. apart, and paint
round the holes with Indian ink.
Insert the terminals, and ensure
that the ink rings extend just
beyond the base of the terminals.
A nut should be screwed on to
the shank of each terminal in
order that good contact may be
made. A pencil line may, now

be drawn across the card, be-
tween the terminals, and its
thickness increased until the best
value is found. A quickly ap-
plied coat of shellac varnish will
keep the resistance reasonably
constant.

Instead of pencil lines, Indian

ink may be used, and is less
noisy after some use.

For a grid leak the terminals
should be 4 in. apart. In this
manner the best value of re-
sistance and leak may be found
and the resistance amplifier
operated at its best.

A Useful Measuring Unit
CALIBRATION

THE instrument deScribed in
Vol. 5, No. 13, must, of
course, be calibrated from

some standard ,before it can
be used as :a 'Wave - meter
for transmitting purposes. The
method to be adopted will depend
upon the nature of the standard,
i.e., whether it is a buzzer or
heterodyne instrument. When a
buzzer wave -meter is used for the
operation, the milliammeter of the
measuring instrument should be
replaced with a pair of 'phones,
after 'which the two instruments

THE PRAGUE

may be placed fairly close to-
gether, and it will be found that
the usual buzz will be heard when
the new, instrument is in reson-
nce with the standard. A cali-

bration of fair accuracy can be
obtained in this way, but a
heterodyne standard is to be pre-
ferred. In this case a dip in the
milliammeter reading will be the
indication of resonance between
the standard and the new unit,
and the usual series of points
should be plotted.

EXHIBITION

The pavilion at night. Night concerts were given by the "Radio
Journal" before large audiences-British,French and Swiss stations

being received on loud -speakers.
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AT first sight the cost of this
instrument may seem ab-
surd, as the prospect did

to me at first. However, I

am thoroughly satisfied with the
performance of the finished in-
strument. It is of the moving
coil type; and has a scale about
6 cm. in radius. The list of ma-
terials is as follows :-One piece
of copper foil, s_in. by i in., 1 oz.
No. 4o S.W.G. copper wire
enamelled ; one half -metre of
phosphor -bronze strip, about
mm. wide ; one ex -army type
magnet from telephone magneto

How to Build a Sensitive . . .

. . . Milliammeter
By J. F. CASTLE.

This instrument, of which full constructional details are given, may be made for the modest sum
of five shillings.

MIL

SOLDERED
JOINT

1 B A

Fig. 1 shows details of the former on
which the coil is wound.

(I think); a piece of fine alu-
minium wire about 3o S.W.G.,
about io cm. long; wood, screws,
and two terminals. The coil is
wound on a rectangular copper
foil frame. A piece of copper foil
is placed round a wooden block,
as in Fig. ',and soldered to make
the frame. The dimensions must
suit the magnet you obtain. I
should not have the coil more
than i in. wide on account of its
large moment of inertia and con-
sequent oscillation. The frame
being made, put two pieces of
card, one on each side of the
wooden frame, and bore a hole to
take a 2B.A. rod in the middle
to act as a spindle for winding the
coil.

Winding the Coil
Now fill up the angles with

paraffin wax, so that the wire will

not go down -between the wood
and the cardboard. Wind this

COPPER PLATE
SWEATED ON.

Fig. 2.-Illustrating how the com-
ponent parts are arranged in the

complete instrument.

full of the oz. of 40 S.W.G.
enamelled wire, leaving about

COPPER BAND

WIRE

INSULATING TAPE PHOSPHOR BRONZE
STRIP

Fig. 3.-The finished coil will have
this shape.
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in. or so to make connections;
Shellac the coil, and remove it
from its wooden former; At the
top and bottom wrap a narrow
strip about in. wide of insula.
ting tape, and over. this a ring of
annealed copper foil. . Solder the
two ends of the 'coil to -these
rings, and Fig. 3.will indicate the
appearance of the finished coil.

The Magnet
The next thing is the magnet.

This has to be fitted with iron
pole pieces the same length as the
coil. These may be filed to shape,
and a copper plate sweated on

WAX ALONC HERE

Fig. 4.-How the side supports for
the coil -former are mounted.

the top to hold them to the mag-
net. It is useless to try and
drill the magnet. I broke two
drills while trying, and had to
resort to the above method. The
magnet .has then to be mounted in
a vertical position so that the coil
is free to rotate between the pole
pieces. A piece of phosphor
bronze strip is soldered to a brass
plate A (Fig. 2), which is attached
to one terminal of the instrument.
The other end of this piece is
soldered to the ring at one end of
the coil. This is a delicate job,
and is best done with a very hot
iron. The remaining strip is sol-
dered, one end to the other ring
on the coil, and the other end to
a brass strip B on the wooden
pillar C. This brass strip forms
the other terminal.

A suitable scale is made of
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cardboard, to be glued on the
poles of the magnet at D and E.
The pointer is made up of a piece
of aluminium wire, flattened at
one end to make the actual
pointer, end at the other end as
in Fig. 5. This it clamped on
the phosphor bran -2e strip just
above the coil at F. The brass
strips A and B (Fig. 2) are then
connected to the terminals of the
instrument. The tension of the
phosphor bronze may be adjusted
by bending B. It is best to have
it just tight enough to hold the
coil fairly rigid laterally. It will
be found that it turns easily
enough.

Action

A word as to its performance. If
an old flash lamp battery is taken
to pieces and one cell is connec-
ted, the coil will be found to turn
right over one way or another.
By reversing the connectionss it
may he made to go the right way
across the scale.

The positive terminal is then
marked in, some way. I have
connected this in a two valve set
to measure the plate current; and
it sends the pointer right across
the scale for about two or three
milliamps. When the set oscil-
lates it drops back about 2 cm.

O 6Az WIRE diR/P
PL/ERS

Fig. 5.-Details of the pointer.

across the scale. The effect of
grid bias can be shown most
clearly. If you touch the high
tension positive with a damp
finger the needle goes right
across the scale. This instru-
ment can easily be calibrated with
a borrowed milliammeter, and I
am finding it most useful.

I 'hope these few suggestions
will be of interest - to fellow ex -

The luxurious 4 -valve T.A.T. receiver, made by Mr. Lester, of which
another photograph appears elsewhere.

551,

perimenters who have more
enthusiasm than money. If any-
one has any difficulty in making
it I should be only too pleased to
answer any queries in my power..

A Simple Lead -In

ALEAD-IN which is simple
to make, and very effective,
is shown in the accompany-

ing illustration. A suitable
length of 2 B.A. screwed brass
rod, six 2 B.A. nuts, and two
ebonite bushes are all the mate-
rials required. The ebonite
bushes should have 2 B.A. clear-
ance holes drilled in them, or
even larger holes would be an
advantage. First drill a hole in
a convenient place through the
window sash or wooden frame-
work of the window. This should
be of such size as to provide a
tight fit for the ebonite bustles,
which are fitted in as shown.
The 2 B.A. rod is then passed
through and secured on each side
by a nut.

*Noon,
fRAME

The lead-in.

If the holes in the bushes are
larger than 2 B.A. clearance,
washers should be placed under
each nut, the rod being arranged
concentrically in the holes, and
the nuts screwed up tightly. Two
nuts are then placed on each end
of the rod ; the down -lead of the
aerial is securely clarnped be-
tween the two nuts on the out-
side,while the lead to the set
is amped between those on the
inside.

If it is desired, the down -lead
and the lead to the set may be
soldered to the brass rod in their
respective positions. If this is
not done it will be advisable to
keep these contacts clean, and
tighten them up occasionally.

D. J. S. IL
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Fig. 1.-The handsome appearance of the receiver may be seen in
this photograph. The novel form of crystal detector seen in the

centre of the panel should be noted.

I

U

m

THE receiver illustrated in
the photographs possesses
two rather interesting

features in that crystal rectifica-
tion is employed, whilst reaction
is obtained in a similar manner to
that used in the well-known
" Puriflex " receiver by Mr.
Percy W. Harris. This method,
it will be remembered, consists
of a high -frequency transformer
with a tuned primary; and having
in series with it a reaction coil
coupled to the aerial circuit.

Instability
Using this arrangement it may

be found that the, receiver has a
tendency to oscillate, but with
average careful handling, some
regard to the value of H.T. used,
and the inclusion of as small a
reaction coil as possible, this ten-
dency will in no way be more
objectionable than in other cir-
cuits where reaction is incorpor-
ated. In order that there may be
no difficulty in making the
receiver oscillate with a small re-
action coil, constant aerial tuning
is used should it be desired.

Reaction
With this arrangement, though

the reaction coil is in series with
the primary of the H.F. trans-
former, it is not actually in the

tuned circuit of the transformer,
making therefore very little
change in the tuning of that cir-
cuit when the coupling with the
aerial circuit is varied. Another
point is that, should the first valve
Show any tendency towards oscil-
lating of its own accord, reversing
the connections to the reaction
coil will at once remedy the fault.

Design
The general make up of the

receiver may be gathered from
the photographs. Looking at the
first illustration, the arrangement
of the terminals is to this effect :
The three to the left of the panel
are for aerial and earth, with or
without constant aerial tuning,
whilst those on the right hand
side are for the telephones and
batteries; the valves, together
with the transformer, are mounted
at the hack of the panel, accessi-
bility being obtained by lifting
the lid of the containing box.
The crystal detector, which is of
a new and ingenious pattern, is
mounted as seen on the exposed
face of the panel.

The Circuit
The circuit of the receiver is

given in the theoretical diagram,
wherein it will be seen that the
aerial inductance is shunted by a
variable condenser in the usual

11111111111..1

A Two=Vall
for Pure
By STANLEY G. RATTE

Full constructional details are her.
and economical receiver err

way, whilst coupled to that in
ductance is the reaction coil
The high -frequency transformer
is represented by L2 L3, with the
primary L2 shunted by the con-
denser C2 of .0003 iuF capacity;
across the secondary of the
transformer are the crystal detec-
tor and primary of an L.F.
transformer.

Components
The receiver illustrated is made

with the following components,
and, though these may be of any
good make, the names of the
manufacturers are given for the
information of those readers who
desire to build a set to the specifi-
cations of the original receiver.
'Though the makes of the com-
ponents are left to the choice and
discretion of the reader the values
must be as stated in the following
list :-

One ebonite panel, 16 in. by
S in, by in. (S. A. Cutters).

One o.0005 pF variable con-
denser (square law) (Peto-Scott).

Fig. 2.-The theoretical circuitimsin1
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e given of how to build a compact
tploying crystal rectification
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One o.0003 ,ctF variable con-
denser (square law) (Peto-Scott).

111,

One o.000l IX fixed condenser
(llubilier).

One crystal detector (Harlie
Bros.).

One two -coil holder (Burne
Jones).

Two H.F. transformers, 300-
600 in. and 1,100-2,600 m.

Three anti -capacity valve
holders (Burne Jones).

Two dual filament rheostats
(Burndept).

One L.F. transformer (Radio
Instruments).

Nine brass or nickel -plated
terminals.

Set of plug-in coils for the
wavelengths desired.

Quantity of square No. 16
wire for connecting purposes.

The Panel
This is made from the ebonite

appearing first in the list of com-
ponents, and is drilled in accord-
ance with the instructions given
in the panel layout.

arrangement of the receiver.

I IN

II IN II II  IN

Fig. 3.-The receiver without its coils and with the crystal detector
removed. The valves are fitted at the back of the panel, the box

having a hinged lid.

Precaution
There are now on the market

certain makes of ebonite which,
besides having a glossy finish,
are guaranteed to be free from
surface leakage, and readers when
buying ebonite should assure
themselves whether or not the
material purchased bears that
guarantee. In cases where this
specially prepared ebonite is not
supplied, then the panel must be
subjected, after the drill holes
have been made, to a thorough
rubbing on both sides with fine
emery cloth in order to remove
any impurities which may' be em-
bedded in the surface as a result
of the tinfoil treatment which
constitutes a part of the manufac-
ture of most ebonite.

Wiring Up
The wiring of the receiver may

be seen in the photographs show-
ing the underside of the panel,
and may be more clearly followed
in the practical wiring diagram.
It will be observed that stiff wire
is used for connecting purposes,
but in cases where readers prefer
to use the somewhat easier
method of soft wire and insula-
ting sleeving there is no reason
why this latter method should
not be used so long as all leads
are kept as short as possible, and
are well spaced.

H.F. Transformer
The connections to the H.F,

transformer are as given in the
wiring diagram to give satis-
tactory results with the trans-

formers tried, namely, a
Magnum, McMichael, Ediswan,
and Formo, but it may be experi-
enced that with other makes these
connections may be improved
upon, and in any case before
finally connecting the receiver
the practice of changing over the
connections should be tried,
meaning IP or OP to the reaction
coil IS or OS to crystal.

Coils for B.B.C. Wavelengths
The operating of this instru-

ment is much the same as when
using any other H.F. detector
and L.F. combination, with the
exception that with this receiver
a little more careful manipulation
is called for to obtain the best
results.

For the reception of the B.B.G.
stations using wavelengths up to
420 metres the aerial should be
connected for constant aerial
Juning-that is, to the terminal
marked A in the panel layout, and
the earth should be connected to
the terminal marked E. A No. lo
plug-in coil should be inserted in
the aerial coil socket, and a No. 25
coil in. the reaction coil socket. .

Operating the Receiver
The aerial and reaction coils

should be turned to a right angle
position and 'the H.T. battery
connected. Plug a suitable H.F..
transformer in the middle valve
holder, and light the valves to a
suitable degree of brilliance; it
should be noted that the average
H.F. transformer for broadcast-mmi
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Fig. 4.-The panel is secured to a baseboard by means of two pieces
of wood, and may therefore be removed from the box without the

necessity of removing screws.

ing is wound to cover wave-
lengths from Soo to 600 metres,
with a .0003 ,ccF condenser, so for
the reception of the B.B.C.
stations, excluding the r,600
metre station, only one trans-
former is required.

The next operation is to adjust
the crystal detector until a
really sensitive spot is found, and
with the detector illustrated this
is done by slightly turning a little

-016"

9h6

black' button in a clockwise
direction.

To tune to the desired station
the aerial tuning condenser is
varied in conjunction with the
condenser connected across the
primary of the transformer, both
of which are shown as Cr and
C2 in the panel layout and wiring
diagram. If the receiver shows
any tendency to oscillate as the
desired signals are approaching

0

maximum strength the H.T. volt-
age should be reduced and the set
retuned for the best results.
With the maximum signal
strength obtained in this way the
moving- coil should be brought
nearer to the fixed coil, taking
care that the set is not made to
oscillate, and slight adjustments
made on the condensers Cr and
C2.

Should any tendency of the set
to oscillate be uncontrollable, then
the connections to the reaction
coil should be reversed and the
coil moved nearer to the aerial
coil.

For the reception- of the B.B.C.
stations with wavelengths above
42o metres, the operation is pre-
cisely the same, but using in the
aerial socket, coil No. 5o or 75
and coil No. 25 for reaction.

The 1,600 Metre Station

For the B.B.C. station on 1,600
metres the aerial coil should be a
No. 15o (without constant aerial
tuning) and a too or 15o for re-
action, whilst the transformer
should also be 'changed for one
covering that wavelength. When
receiving wavelengths above 600
metres the aerial connection may
always be changed from the con-
stant aerial tuning terminal A
and connected to the terminal
marked At. If the receiver with

-"Jo

Fig. 5.-The layout of the panel together with drilling dimensions. The uses for the various terminals
are also indicated. Blueprint No. 95a.
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this arrangement shows any ten-
dency towards self -oscillation,
then the reaction coil should be
changed to an even smaller
number. It may, in fact, be
understood that the smaller the
reaction coil the less likely is self -
oscillation to take place.

Radio Paris
For the reception of Radio

Paris the same transformer and
coils are used as in the reception
of the 1,600 metre station. - On
indoor aerials, however, one size
larger aerial coil may be needed
for these longer waves.

Valves
It may be taken that any general-

purpose receiving valve may be
used with this receiver, and since
suitable filament resistances are
fitted these remarks also cover
the range of dull -emitting valves.
Care must be taken when using
this receiver that no excess of
H.T. voltage is applied to the
plates of the valves, otherwise the
operator will experience consider-
able difficulty in obtaining that
fine adjustment of reaction which
is so desirable in the reception of
distant stations.

Test Report
Using the receiver in S.E. Lon-

don with a No. 5o coil in the
aerial and a No. 25 for reaction,
loud -speaker signals were
received from 2L0, whilst good

telephone. results were obtained
from Cardiff, Bournemouth,
Brussels, _ Petit Parisien, and
Madrid. On changingthe No.'5o

Paris was also received when
using these coils with slight inter-
ference from 5XX, whilst after
very careful adjustment of the re -

Fig. 7. This photograph shows the wiring of the receiver and the
disposition of the components.

for a No. 75, Birmingham and
several German station.s of un-
known origin were received at
good strength. Rome, Glasgow,
Ecole Superieure, and a German
station (probably Breslau) were
received at fair strength after
very critical tuning.

On the longer wavelengths
5XX was received at good
volume using a No. i5o coil in
the aerial without C.A.T., and a
No. too coil for reaction. Radio

action coupling this interference
was eliminated.

The receiver on the Whole is
critical in its control of reaction
and as selective as one can hope
for without the use of wavetraps.
Any fresh adjustment of the
crystal detector necessitates, of
course, further adjustments to be
made upon the two variable con-
densers, and at times calls for a
variation in the coupling of the
aerial and reaction circuits.

Fig. 6.-Practical back -of -panel wiring, of which full-sized drawings may be obtained upon quoting
Blueprint No. 95b.
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THE SUN'S EFFECT ON
. . . . . WIRELESS

A short account of the arrangements made for observations during
the eclipse of the sun which occurred on January 24.

the radio waves, or make some
additional ether waves which

Our photograph shows the new masts at the C.E.C. Works, Schenectady,
N.Y., whence broadcasting is to commence shortly.

WHEN the sun was totally
eclipsed on Saturday,
January 24, over a certain

section of the United States, a
new sort of investigation was put
into effect by several of the big
American broadcasting stations,
and the staff of Scientific Ameri-
can, working with the govern-
ment meteorological bureau in
Washington. Radio amateurs
of the United States wore called
upon to listen in and see whether
there was any change in receiving
conditions during the time of
totality, and whether the recep-
tion was better during) or before
and after, this remarkable natural
phenomenon.

Electronic Discharge
For many years now scientists

have been advancing theories
about the effect of the bombard-
ment of the earth's atmosphere
by the electronic discharge of the
sun. It is a generally accepted
fact that reception is better during
the night time than during the
hours of sunlight, and that the
sun must in some way influence

cause fading, frying, or other
parasitic noises, and reduce the
distance over which messages can
be received.

It was the idea of Dr. E. E.
Free, editor of Scientific Amer-
ican, to make an organised check
on this peculiar effect of the sun.
He issued, through the pages of
the magazine and through the
Press, a call to all radio amateurs
and broadcast listeners to tune in
shortly before the beginning of
the eclipse, and listen to a special
broadcast which several of the big
American stations were giving.
The broadcast was in the form of
slowly read speech, which could
be taken down by a stenographer;
and beginning early, one could
get a general idea of the condi-
tions prevailing before the begin-
ning of the eclipse.

Moon's Shadow

When the eclipse actually
began and the moon's shadow
passed across a narrow band of
the earth's surface, listeners were
able to note any change in the
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intensity, clarity, or regularity of
reception, noting it down as the
speech continued, until such time
as conditions became normal-
that is, as they were before the
eclipse began. All these results
will be tabulated carefully, and a
full report will be published in one
of the later issues of Scientific
American.

Amateur Co-operation
Experimenters were asked to

note with the utmost possible
exactitude their location, the
direction to the smallest degree
of parasitic noises, or any other
changes in reception conditions ;
the most minute description of
their circuits, input, number of
valves, etc., the exact seconds of
time when there were any notice-
able
most accurate and clear descrip-
tion of any phenomena noted was
required. Other 'supplementary
information, such as the nearest
power lines and lighting lines,
aerial dimensions and position,
type of surrounding landscape,
with average reception conditions
for that part of the country was
also asked for, and anything else
that the amateur might have con-
sidered of either direct or indirect
bearing on his observations.

The B.B.C.

The British Broadcasting Com-
pany, we understand, also
arranged for special transmis-
sions so that amateurs could find
for themselves whether there was
any strengthening of what were
comparatively local signals. If
there was any marked change it
would have been at about 4 p.m.,
when the eclipse was nearest to
totality.

At the time of going to Press
no reports upon results obtained
are available, though we hope to
publish these in our next issue..
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Radio Notes
and

News

Three New Stations in Germany
BROADCASTING is ad-

vancing by leaps and bounds
in Germany. The compara-

tively new station working on 295
metres has recently been finished
at Hanover ; and plans have been
completed for two other stations,
one at Kassel and one at
Dresden, both of which will be
started shortly.

General Ferrie on History of Radio
That without the advent of

radio, the famous Eiffel Tower
would by now have been a thing
of the past was one of the
interesting statements made by
General Gustave Ferrie, Chief of
Radio Communications of the
French Army, in a recent lecture
before the Amities Franeaises, in
Liege. General Ferrie pointed
out that the Eiffel Tower would
have been of little value had it
not been found that the aerial of
the great radio station could be
swung from its top, to make one
of the finest radio aerials in the
world.

General Ferrie called attention
to the fact that while radio
appears to an outsider to be rather
a dry subject, full of mathe-
matics and strange terms, there
is actually no science in the world
which has had the romantic and
almost poetic development of this
one.

Waves now have a place in
all sciences, he continued, and
showed to what vast futures the
present development of radio and
the consequent study of waves
and wave -trains might point. In
medicine, in communication, in
power transmission, in lighting,
in heating, and in fact in every
conceivable branch of study,
waves were part of the funda-
mental theory of the work. He
was optimistic about the future of
radio, and predicted that the year
1925 would see some very impor-
tant events in radio history.

Our photograph shows H.M. the King of Spain (centre) at the stand
of the Compania Nacional de Telegrafia sin Hilos at the Madrid

Wireless Exhibition which was held recently.

Short Wave Work at Tunis
The military post at Tunis has

been continuing its experiments in
transmitting messages on short
wavelengths. They are broad-
casting regularly each week on a
wavelength of 92 metres Morse
signals, programmes of music
and lectures.

Another Use for Valves
_

According to the Daily
Express, thermionic valves, it has
been discovered, can be used to
melt masses of steel into white-
hot liquid. This discovery was
revealed recently by Dr. C. H.
Desch, Dean of the Faculty of
Metallurgy at the University of
Sheffield.

" Two years ago," said Dr.
Desch, " nobody would have
dreamed of thermionic valves
being used for furnaces, but
within a few months there will be
furnaces in Sheffield worked by
these valves.

" Furnaces have actually been
built in which the power for
melting the metal is supplied
by large thermionic valves, which
are of special use in the manu-
facture of certain kinds of nickel
alloys."

It was explained that a 200 -
volt direct current is passed into
the valves, which convert it into
alternating current of extremely
high frequency-much higher in
fact than can be obtained from a
mechanical generator of alternat-
ing current. This current is
passed through the metal, which
may be said to melt itself.
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" The melting metal," Dr.
Desch added, " is often far hotter
than the crucible in which it is
being heated. A piece of Swedish
iron was melted in this way before
the crucible in which it was con-
tained was thoroughly warm."

Amateur works Brazil
Perhaps the most fascinating

of all wireless romances occurred
recently when Mr. Gerald Mar-
cuse established communication
with the Rice Expedition in
Brazil, a distance of approxi-
mately 7,000 miles.

The expedition, headed by Mr.
Hamilton Rice, an American, left
London last summer to search for
the legendary " white Indians,"
supposed to exist somewhere in
South America. It is now i,000
miles up the Amazon.

Radio in Spain.

Spain was almost the last of
the older nations to take up radio
seriously; but now over loo,000
licences have been issued for the
installing of receiving sets. There
are many amateur broadcasting
stations in the towns, employing
up to the maximum power, which
is Ioo watts. It is prohibited for
an amateur to use a set with a
wavelength below 120 metres,
so that very short wave trans-
mission is practically impos-
sible for them. All amateur
transmitting sets are subject to a
tax of zoo pesetas,' which must
be paid to the Spanish Govern-
ment annually.
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Recent Developments in Transmitting
Valve Design

RECENT years have seen
considerable developments
in the design and construc-

tion of valves for wireless trans-
mitting apparatus, the chief
reason for this being the increase
in the capacity of transmitting
stations, which results in a de-
mand for units of larger capacity.

Valves in Parallel

Although a fair amount of suc-
cess has been attained by con-
necting a number of ordinary
transmitting valves in parallel,
the capacity of these valves has
been limited by the difficulty in
dissipating the heat generated by
the electronic bombardment of
the anode. It has been found
that the heat generated in each
valve (in some cases from i to
2 kilowatts) is so great that the
size of the bulb containing the
electrodes must be considerably
increased, not only to prevent the
glass from melting, but to ensure
that the extremely high vacuum
inside the valve is not impaired;
this results in inconveniently
large bulbs which are extremely
difficult to handle.

Water cooling

The solution to the problem
was obviously the design and
construction of a valve in which
the anode had not to lose its heat
by radiation, but by some method
of direct cooling, for example,
by water. After extensive expe-
riments and research work, such
valves were produced by the re-
search engineers of the M.O.
Valve Co., Ltd.

In the photograph is illustrated
a " Marconi " water - cooled
valve. On the left of the photo-
graph the anode is shown. The
anode is a copper tube 23 cms.
long with an external diameter
of 5 cms. ; the tube is closed at
one end, and on the other end is
brazed a ring of nickel iron, on
to which the large glass tube
7o mm. in diameter is sealed.
Extensive experiments were in-
volved in the determination of a
suitable alloy of nickel and iron
having approximately the same
co -efficient of expansion as glass
-an essential factor to obviate
successfully strains in the glass
which may cause it to crack. The
cathode and grid are fitted inside
the anode.

Our photograph shows the filming of a scene from Chariot's revue,
taken with a view to synchronising the action of the film in cinema
theatres with the music of the revue recently relayed to and broad-

cast from 2L0.
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The Marconi water-cooled trans-
mitting valve, showing anode on the
left and the anode water jacket on the

right.

On the right of the photo-
graph is illustrated the com-
plete valve unit and water jacket
in which the anode is placed.
Although the latter is at a high
potential above earth (to,000
volts), no particular difficulty is
found in preventing electrical
leakage through the cooling
water.

The British Broadcasting Com-
pany's high=power broadcasting
station at Chelmsford is equipped.
with " Marconi " water-cooled
valves, which are as illustrated
and described here.

Wireless and the
Vatican

A special wireless set for the
reception of broadcasting has been
presented to His Holiness the
Pope, through his secretary of
State, Cardinal Gasparri, by the
Marconi Company. The appara-
tus, which has been installed in
the Vatican, consists of a Mar-
coniphone receiver and loud-
speaker combination, with which
His Holiness should be able to
listen -in to all the capitals of
Europe.

Appreciation for the set, which
is one of the finest ever made, has
been expressed to the Marconi
Company by Cardinal Gasparri,
on behalf of the Pope.
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BROADCASTING AND ADVER-
TISING

SIR,-Without in any way wishing
to contradict your editorial in the
issue of December 31 last, I should
like to raise a few points in con-
riection with the broadcasting of
concerts provided by others than
the B.B.C., and also to reply
generally to recent complaints and
criticisms of the quality of British
broadcasting.

It has always been the aim of the
B.B.C. to cater for the maximum
number of listeners, and we are apt
to forget that that maximum is com-
posed mainly of crystal set users
and not of wealthy valve set owners
and musical critics. When we
grumble because we are not getting
our money's worth let us remember
that to the majority that money's
worth is 3os. and not p guineas.

When we scowl at a popular song
or a latest dance hit or a promenade
type funny man, let us think, for a
moment of the great army of 3os.
broadcatchers who love popular
songs, long to hear the latest dance
hits and spend a fortnight each year
listening to and laughing at a.
promenade funny man. And then
perhaps we may forget our so
guineas' worth and our preludes
and fugues and enjoy a popular
programme.

And so in furtherance of a policy
of " the greatest happiness of the
greatest number," the B.B.C. opened
more relay stations, and again
catering not only for numbers, but
also for varied tastes, they deter-
mined to give the crystal user an
alternative programme, and have
therefore now built a temporary
high -power station at Chelmsford.

Undoubtedly that is a fine policy,
but it is an expensive one, and not
being a philanthropic society, they
are entitled to cut down expenditure
by accepting good concerts when
they are supplied free. There can
be no question of sacrificing public
interests, nor will such concerts be
made disagreeable to the most
exacting listeners by frequent
reiteration of the name of the
donors. Such a concert may, and,
indeed, must, be an advertisement
in so far as everything given to the
public is an advertisement. But it
must be borne in mind that the
very fact of such a concert being a
method of advertising will ensure
that its quality is good-that and
the control of the B.B.C.

And so I am sure that the 3os.
majority will not throw down the
headphones because a newspaper is

It's
THE LEAK
that Counts.

The Bretwood
Grid Leak
(Guaranteed)
tunes a carrier
wave from the

silent point up.
The Bretwood is
recognised by high-
est experts and
experimenters as
the only variable
and reliable Grid
Leak.

Price 3/ -
Postage 9d.

Patent Pending.
.11MM1111

BRETWOOD
PATENT

VALVE HOLDER.

Eliminate poor recep-
tion by adopting this
scientifically designed
Valve Holder, and
obtain 100 per cent.
efficiency. Easy to fix.
No capacity. No leak-
age, Always perfect
contact. No soldering.
Can be mounted on
front or back of Panel.
Price 1/9. Postage 3d

ANTI -CAPACITY SWITCH.
We have pleasure in presenting another first -
Class speciality, which is the outcome of the
famous BR ETWOOD ANTI -CAPACITY
VALVE HOLDER, which has gained such
popularity among the wireless public on
account of its scientific design and smart
appearance. The Britwood Switch is
constructed on similar lines, and we claim
that it is, like the Valve Holder, absolutely
free from capacity effects, and we feel con-
fident that this component will meet with
the most exacting requirements of the
present day experimenter. One of the
principal features of the Bietwood Switch
is its beautifully smooth action, made
possible by the spring loaded bills, and the
wiping or rolling motion of the Phosphor -
Bronze Balls always ensures clean and
perfect electrical contact.

Features 1. Absolute freedom from
capacity. .2. Perfect contact. 3. Sweet
and smooth action. 4. Practically no wear -
and -tear. 5. First-class finish and neat in
appearance. 8. Easy to fix (one hole
fixing). 7. Very easy to make wire Price
connections. 8. Like our other
components, it is fully guaran-
teed. 9. For value offered, 'the
price is moderate. Postage 3d.

RADIO IMPROVEMENTS, LTD.,
12-18, London Mews, Maple St.,London, W.

Ail Bretwood specie lities are obtainable
from most Wireless Dealers.

Barclays 656
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DO IT AT HOME

Charge your own Accumulators
An ingenious yet simple device which is inter.
posedinyour_house lighting or heating circuit bya
single connection, enables Batteries to be charged_
without an atom of cost. The " Ulinkin " House
Battery Charger operates whenever lamps,
heaters, electric iron, or vacum cleaner are in use.
It is automatic, requires no attention, has no
moving or wearing parts, and cannot go wrong.
Lisr No: RA52/5. Each 12 2s. Cd.

Please order from your wireless dealer.

BrownBroth ;Tel'
Allied Companies : Thompson
& Brown Brothers, Lid,
Brown Brothers (Ireland),

Lid.
Wholesale only : Head Offices and Warehouses :

GREAT EASTERN ST., LONDON, E.C.2. 118, George St., Edinburgh,
and Branches.
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about to give a first-class concert,
and therefore he must not complain.
-Yours faithfully,

R. GOODE.

Solihull, near Birmingham.

ONE -VALVE REFLEX
SIR, --1 recently constructed the

one -valve reflex described by E.
Redpath in Nos. 18 and 19, Vol. 4,
which gives excellent results.

My object in writing is to point
out an additional advantage I dis-
covered in the set, which might
interest others who have constructed
it.

As there were no switches for
cutting out the valve for use of
plain crystal reception, I mounted
a separate crystal and 'phbne ter-
minals on another piece of ebonite.,
to connect to the A. and E. ter-
minals, but afterwards discovered
that this was quite unnecessary, as
by attaching the 'phones to the A.
and E. terminals direct, with bat-
teries disconnected, I got the
ordinary crystal reception without
altering the tuning.

Wiihing you every success.-
Yours faithfully,

E. DENVER
Sydenham, S.E.

KDKA HEARD IN MALTA
SIR,-Re the " Low Loss Tuner

for Short Waves," by Percy W.
Harris in Wireless Weekly,- No. 5,
Vol. 5, we beg to enclose list of
some stations heard to date since
completing the set on January 1,

1925.
KDKA (three successive nights),

G6LJ, 11 a.nt. ; G2NM, G6NF,
G2FU, G2NB, G2KZ, NKF,
WGH, 2XI, F8CN,- H. Nicholls
of Stocksfield-on-Tyne. G5NN,
G5CC, 5 a.m. ; unknown call,
address ro8, Abington Street, North-
ampton, 8AZ, 8EV, F8DI, 8A0,
F8MT, OLL, ONL.

All the above were received
strength 8, to 9. Weaker signals
were not read, as those named
above have occupied our time spent
in listening on short waves.

With regard to STioo, this cir-
cuit gives excellent results here.
2L0 and 6BM, etc., at really good
'phone strength. 5XX is pleasantly
audible on the home-made loud-
speaker described in Wireless
Weekly some few weeks back.
Using the first valve only of STioo,
2L0  has been received at good:
'phone strength, while 5XX is really
excellent. As to,crystal reception, -
using a Burndept crystal detector in
a loose -coupled circuit, 5XX is.intel-
ligibly audible, as also are Radio-'
Paris and Radiofonica Italiana.

It is pointed out that conditions
here are semi -tropical and atmos-
pherics ,are always troublesome,
being _at times of exceptional roud-
Speaker strength'! Being interested
in H.F. amplification, we hope to
try out the T.A.T. and Neutrodyne
methods as described in your pub-
lications in the near future, and
hope to forward you results
obtained.

Wishing Radio Press and its
publications continued success.-
Yours faithfully,

OPERATORS -MALTA.

RECEPTION OF CNRA

SIR,-Observing in January 7
issue of Wireless Weekly that the
new Canadian station CNRA had
been picked up in Ireland, I
thought it would interest you to
know that at 3 a.m. on January 7
I picked up that same station in
time to hear his final announce-
ments. Signal strength was good,
signals being audible 6 ft. from
loud -speaker.

The set used was one described
in 'Modern Wireless., No. 3, 1923,
nathely, the four -valve receiver with
wavelength- range ,2o0-5,000 metres,
page 24- On it I have received
all B.B.C. main. stations, all French

OOJAH
GRAPHITE PILE RHEOSTAT

Price 4/- each.
The OOJAH GRAPHITE PILE RHEOSTAT
is a stepless resistance variable from approximately

.15 ohm (minimum) to 4o ohms (maximum).

Suitable for Dull Emitter and all other types of valves.

Regardless of what valve set you have, the
OOJAH GRAPHITE PILE RHEOSTAT will
improve it. Its small cost will pay you many
times over in added pleasure and satisfaction.

From all Dealers or direct from the Manufacturers :

GREENSLADE & BROWN,
LANSDOWNE ROAD, CLAPHAM, S.W.8.

Telephones: Brixton 639 and Brixton 3251.
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conite.catts,
&se CLIX!

CLIX PROVIDES AN IDEAL POINT FOR SOLDERING
Perfect contact -instantane-

Retail Prices- ously-everywhere.
CLIX with Locknut 3d. The tapered design of CLIX
CLIX Insulators plugsocket ensures full surface

(6 colours) 1d. each contact in every one of its
CLIX Bushes countless applications.

(6 colours) Id. pair That's why CLIX, the Electro.
link with 159 uses, supersedes all
forms of Plugs, Terminals and
Switches, and has standardised
the wiring of all radio circuits.

Obtainable from all Wireless
Dealers or direct from the
Patentees & Manufacturers:

AUTOVEY ORS, LTD
Radio Engineers and Contractors

84 VICTORIA STREET, LONDON, S.W.1
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stations, SBR, Zurich, Hilversum,
Berlin, Frankfurt, Bremen, Nurem-
burg, Madrid, and, lastly, the
stations WBZ, KDKA, WGY and
CNRA. In conclusion I wish to
express my appreciation of, the
Radio Press publications.-Yours
faithfully,

BERNARD C. BOWMAN.
Forfar.

AMERICAN RECEPTION ON
THE ST100

SIR,-It will interest you to know
that, using the STioo circuit,' .I am
able to receive all the B.B.C.
stations, including Nottingham and
Swansea. Madrid, Chelinsford,
Bournemouth and, of course, 5PY
come in very well on an Arnplion
loud -speaker. WBZ and WGY
come in at good crystal strength
when conditions are favourable.
These two American stations can
nearly always be got between i a.m.
and 3 a.m. if -conditions favour.

My aerial and earth system are
good, but I use a 8o,000 instead of
the ioo,000 ohm resistance. You
are to be congratulated on the
STioo and many other circuits I
have tried.-Yours faithfully,

R. ELWOOD.
Plymouth.

A NOVEL EXTENSION HANDLE
SIR,-I have pleasure in enclosing

herewith a sketch of a small
" gadget " which I trust you may
find space for, in your valuable
paper. The sketch is 'almost self-
explanatory. The construction is
Of the simplest, and fifteen minutes'
work "should"suffice to produce the
article.

del 11111111

SCREIYE0 ROO
ANY

CONVENIENT
LENGTH

CONDENSER I/NOB
& 0/AL

The extension
by Mr.

l/SED IN THIS P05/770N
AS AN ANTI -CAPACITY
,HANDLE FOR COARSE
TUNING.

BRASS IVRE
/0 SIY.0. rir.

117.

USED IN THIS POSITION
AT AN EXTENSION
HANDLE FOR FINE
TON/NO.

handle suggested
Gladney.

Two holes are required in the
condenser knob, as shown, into
which the ends of the brass
" stirrup " are introduced. With
the handle in a vertkal position, it
may be used for coarse tuning, and
may then be swung through 90 deg.,
when it serves as an extension

handle for -fine tuning, and, as will
be seen, is instantly , removable
from the condenser knob.-Yours
faithfully,

H." GLADNEY.
Bolton.

SWEDISH AMATEUR'S. TWO-
WAY COMMUNICATION WITH

-AMERICA .

have "pleasure ininforrit-
ing you that:the first two -Way "con-
nection between Sweden'. ' and
America wasestablished on Decem-
ber 29, 1624.. .

The Swedish amateur. station was
SMZS, operated Teknolog T.
Elmquist, and the Arnerican ICI;
the power of the -SWedish- station
being 15o watt, and wavelength
8o m.=Yours faithfully,

E. M. EKLUND.
Stockholm.

SPARK INTERFERENCE
SIR,-I was very glad to see Mr.

Harris's remarks re spark interfer'-
ence in his " Random Technicali-
ties " in the January_ 7 issue of
Wireless Weekly.' Here in Liver-
pool, although I have a five-valVe
set, it- is almost impossible to listen
to any stations except Manchester

Liberal

11
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Postage : 3d. each. Set of eight coils post free.
If IMO ?eater cannot supply, we send post free if you mention his name and address.

GOSWELL ENGINEERING CO., LTD.
12a, PENTONVILLE ROAD, LONDON, N.1.

Trade Terms. LIST FREE. 'Phone: North 3051.
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VITALLY
DIFFERENT
To obtain the square law effect PLUS
increased selectivity only one way has
been found - and that way is. the
Bowyer -Lowe way, by which scientific
design and fine manufacturing methods
combine to produce the highest degree
of condenser precision.

That is why Bowyer -Lowe Square Law
Condensers give your set greatly in-
creased wavelength range and signal
purity while making it easy to calibrate
and tune.

To fit Bowyer -Lowe Condensers is to
prove their definite superiority. Put
them in all your sets.

BOWYER-LOWE
SQUARE LAW
CONDENSERS
Write for complete catalogue, con-
taining full price lists of these tested
parts. Send I !,id. stamp for postage.

owyeriowerrested
Radio Components
liplip

Bowyer -Lowe Co. Ltd. Letchworth. lc 'IV
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old Liverpool. There is a station
ith a very powerful spark which

can be heard on Manchester's wave-
length, is strongest between 55o
and 65o metres (approximately) and
absohitely blots out Birmingham,
Belfast, etc., and even 5XX and
Radiola. It is not the Seaforth
station. This -does not work so
often and not for such long periods,
but this ether station is always on
and 'off.

I am sure something could be
done if people would write and give
you their experiences, so that you
would have something to go on. -
Yours faithfully,

H. C. GRENSIDE. ,

Liverpool:

A LOW LOSS TUNER FOR
SHORT WAVES

SIR, -With reference to Your
shaft wave receiver published in
Wireless Weekly of November 29,
1924, it might- interest you to know
that I have built one of these re-
ceivers to the'particulars laid down,
and I cannot speak too highly of
this wonderful instrument, being so
simple to build for the average
experimenter.

At present I am using the
detector valve only, and coupling 'it
to my ainplifier, and IoUd-speak4.

I have received the American station
.-kf)KA on his short wave nearly
:every night at 11.3o at full loud-
speaker, strength, except when
atmospherics make reception rather
unpleasant.

I think that this particular set I's

'one which can be handled by any
enthusiast who is capable of twist-
ing the condenser dial, and, in con-
clusion, believe that amateurs who
have tried this will bear me out.

Wishing your paper every success
for 1925, -Yours faithfully,

G. A. VANDERVELL.
London, W. r I.

2KF HEARD IN SAIGON
SIR, -The following information

may be of interest :--
A report from Saigon, Indo-

China, states that , signals irons
G2KF were received at good
strength on two valves at 7 p.fn.
G.M.T., December 6, 2924, by a
French experimenter there. The
English station was in -communica-
tion with Australian 34312 -at 'the
tithe, and the reception was carried
out through heavy atmospherics.-
YoUrs faithfully,

J. A. PARTRIDGE, G2KF.
Colliers Wood.

PANEL TRANSFERS
SIR, -Concerning your " panel

'transfers," in connection with
'which some correspondence ap-
peared recently in Wireless Weekly,
I find the following the most con-
venient method Of fixing them to the
ebonite :--

Strip the transfer from the back-
ing paper, Moisten the surface
slightly (until it is just " tacky ")
and press into position. (The
sticky surface holds it in place.)

Then wet the back thoroughly
until the lettering can be seen
through quite distinctly and slide
the paper carefully from the panel,
leaving the lettering in position.

The lettering should not be
touched afterwards until perfectly
dry, or smudging will occur.

Wishing you continued success
with all your publications,-Vours
faithfully,

Keighley.
P. N. KING.

STI50 CIRCUIT ON THE
OMNI RECEIVER

In the wiring key for this cir-
cuit in the January 7 issue, the
connection 15-17 should read
18-17, and the connection
32-46 should be added.
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Apparatus
we have testedrammer..

Conducted by A. D. COWPER, M.Sc., Staff Editor.
Ediswan " Dulcivox " Loud

Speaker
A small loud -speaker, designed for,

use in an ordinary living room, has
been submitted for test by Messrs..
Edison Swan Electric Co. " This
Type W.L. 321 " Dulcivox " loud-
speaker is of 2,000 .ohms resistance,
stands abOut 19 inches high, and,
has a proportionately small curved'.
horn: The sample submitted was.
finished in an elegant dtill bronze,
shading to black, giving ' a very
pleasing effect.

The diaphragm is fairly large for
a small instrument, and the adjust-
ment of the magnets is effected by
an extremely ingenious and mech-
anically sound device, which in
practice was found to be very sen-
sitive and stable. The top, carrying
the diaphragm, -is supported on a

tripod, of which the length of one
leg is variable by the usual screw
and adjusting knob (here projecting
through the top of the base, in a
most accessible place). Powerful
spiral springs steady this tripod and
eliminate all shake or back lash. A
slight tilting of the tripod then ad-
justs with great acciracy the dis-
tance of the diaphragm from the ,
poles of the magnets in the lower
part of the base.

The permanent magnets are cir-
cular, with consequent poles; the
pole -pieces are finely laminated.

Points which give evidence of
careful thought in the design of the
instrument are the ingenious way in
which the trumpet-always an em
barrassing part of a loud -speaker
for transportation-takes down in
two sections, so that the whole

instrument could be packed in a
large handbag; the provision of a
green baize covering for the bottom
of the base avoids the possibility
of scratching polished tables;

On trial, in comparison with
other instruments of from one-half
to three times its price, this instru-
ment showed up quite well, though
there was the slight tinniness and
absence 'of rounded tone which is
often observed when a trumpet of
small dimensions is used on a loud-
speaker of any design. It was
powerful enough even with the
small trumpet supplied with the
instrument, and was able to handle
considerable energy without rattling.

As the results were so favour-
able in comparison, it seemed to be
of interest to test hat performance
this excellently designed little in-
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. NEW VALVES FOR OLD! =E Whenever your valves burn out or filaments= are damaged in any way, send them to us -a-r- -1

.1.-7 I PRICE I
and we will repair them equal to new. Per- E -

.E.
I

I fed reception is guaranteed with our repaired k -

I valves, which are returned to you .-----

. Post FREEI WITHIN SEVEN DAYS,

(BrightI .1

E-
in Emitters) . D.E '06, 12/6. D.E 2v. '25 to '3 amp., 10/6 -5L ----- ....1 Price List for Power Valves on application. =

FT:
Liberal discount to Wireless Agents. Terms on application. =
TheNorth London Valve Repairing Co. ,..---=

..E 221, Cazenove Road, Stoke Newington, N.16. ,...-

= WE ARE ALWAYS AT YOUR SERVICE. =
I 111111111111111111111111111IiIIIIIMIIIIIIIIIIIMilid111111111IIIIIIIIIIIIIIIffilliiiiiiIIIIIIIIIIIIIiilii=

=

AMPLIFY WITHOUT
MINIM 1112

"DETECTAVOX" I
VALVES

BY THE AID OF THE

1 Can be clamped direct to the earpiece of a CRYSTAL RECEIVING
SET. A supersensitive instrument that really does what is claimed

IIIfor it. Price 17/6. Accessories needed are Transformer, 17/6,
and 3 -volt Dry Battery.

111 Our 44 -page New Radio List illustrates this and hundreds of other
Radio Components. Send 4d. in stamps and secure a copy at once.

ECONOMIC Head Office: 10, FITZROY I Showrooms:
ELECTRIC LTD. SQUARE, LONDON, W.1. I 303,EUSTON RD. N.W 1
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MICROHM
/II

VARIABLE CONDENSERS
Obviate the disadvantages of
complicated capacity variation.

The Microhm Variable Condenser-- a precision instrument
of great efficiency-has been scientifically designed to
overcome the disadvantages of the open -vane type.

The question of the moving vanes varying in their distance from other parts
of the set and thus setting up a complicated form of capacity variation is
rendered negligible in our model by the fired electrodes which entirely
enclose the vanes. Other advantages include:-No interaction, No Hand -
capacity effects, Extremely low minimum capacity Ratio 500-1, Single hole

in. fixing, compact and dustproof.

PRICES :-"C" Type. To give straight capacity curve.
.0001-7/6. .00025-7/6. .0005-7/6.

.00075-8/6. .00 r -8/6.

111111111111

W " Type-Square Law Principle --
1j- extra on above prices.

Fit a Microhm Variable
Condenser to your set. You
will speedily appreciate the
difference.
Obtainable at most dealers or direct

from the

Microhm Engineering Co.,
Varsity Works,

College Street, LONDON, E.9.
2/.:14,k4, Phone Clissold 2887.

Barclays 660.
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strument could give when fitted
with a trumpet of adequate size to
do justice to the lower tones. Our
standard gramophone -horn type of
large, flaring trumpet with non -
resonant taper tone arm was
accordingly fitted to the " Dulct-
vox " base. The effect was quite
remarkable, and the instrument now
compared favourably with any of
the others, even the most pretenti-
ous, and with our previous standard.
In fidelity of tone, absence of both
hardness and hollowness, as well as
in power, when on a near -by high-
powered transmission, loaded to the
limit given by two stages of audio -
frequency amplification, the last a
power stage, the performance was
excellent. The power was as great
as that of any other type of domes-
tic loud -speaker we have experi-
mented with. It was impossible to
stand directly in front of the trum-
pet when at full power, and more
than fifty yards away down the road
the Savoy band was still audible
when the loud -speaker was to the
far side in a ground -floor room
with the window open, and still
without distortion. We think the
makers are a little modest when
they state that this instrument is of
the " Baby " type for use in an
average living -room. Fitted with a
trumpet of sufficient size to give
really faithful reproduction, it is

powerful enough for much more
ambitious purposes, We can strongly
recommend it, accordingly, for those
who want both powerful and faith-
ful rendering of broadcasting, with
the provision that it be used with
a large trumpet of the correct
design.

New Pattern Watmel Variable
Grid -Leak

Messrs. Watmel Wireless Co.
have sent us samples of a new im-
proved pattern of the well-known
Watmel variable grid -leak. In these,
the possibility of any irregularity of
action due to wear (in continued
use), which might result in some
slackness in the fit of the con-
trolling spindle, has been obviated
by the provision of a small D -shaped
spring, working in a slot milled in
the bush, and bearing on the spindle,
This provides a positive electrical
connection at all times. On trial
it was noticeable how smooth and
silent the device operated, giving a
convenient range of resistance -
values for close control of a
detector -valve.

Variable Grid Condenser
We have received from A. J.

Baty a sample of a smaller pattern
of the well-known two -plate vari-
able condenser (which has been

mentioned before in these columns),
designed more particularly for use
as a variable grid condenser for
fine adjustment of the rectifying
action in addition to -or to replace
the variable grid -leak so often used
on a rectifying valve.

On test, this mica and air con-
denser showed a maximum capacity,
when screwed up so that practically
only mica intervened between the
plates, of around .00023 µF, which
is not on the large side for a
variable grid condenser, where a
value of e.g. .0003 auF might be
desired at times for experiment; the
minimum, as with the larger con-
denser of the same make, was
exceedingly low.

The insulation resistance was but
4-10 of a megohm, as supplied and
after reposing for a time in a damp
laboratory; on careful drying for
some time this value increased to
1.8 megohms, when screwed up
tight. When the one plate and the
mica of the other plate were no
longer in contact this figure in-
creased very considerably. In
actual reception it was found, in
some cases, unnecessary to use a
grid leak, and satisfactory reception
ensued. As a tuning condenser,
proper the reaction demands for
bare oscillation considerably ex-
ceeded those of a reliable variable
air -condenser.

Make your set

SELECTIVE
Plug-in with

"Tangent" Tuning Coils

Unshrouded
Efficiency.

London : 25, Victoria St., S.W.1.
Newcastle 'Tyne "Tangent House," Blacken St.

Their extraordinary Low Self Capacity absolutely
ensures Extreme Selectivity. See the National
Physical Laboratory (signed) Report below and you
will realise this.

Self -Capacity in
Micro-Microfarads

Coil
No. Price.

8
9

25
31
22
16
22
22

25
35
50
76

100
160
200
260

43
4113
4134/6
5/-
61-

-7/6

Ask your dealer for Tangent Coils and
add 30% volume to your present reception
also cut out your local station.

Complete Seta -
4 Concert Coils (W/L 250 to 1180) 16/ the set.
11 Concert Coils (W/L 250 to 9500) 67/- the set.

GENT & LTD Faraday Wks., LEICESTER
Est. 1872.

KE=Ek
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SUPPLIED BY RADIO PRESS SERVICE DEPT., LTD.

A. C. R. (GUILDFORD) is some-
what puzzled by the behaviour of a
two -valve low -frequency amplifier
employing resistance -capacity
coupling, particularly in regard to
grid bias. He finds that when he
uses a small power valve in the last
stage, no grid bias appears to be
necessary, other than that which is
provided by connecting the lower
end of the grid -leak to the negative
end of the low-tension battery, the
filament resistance being in the
negative lead.

This characteristic of low-fre-
ciuency amplifiers is certainly a
little puzzling at first, but it is due
to the fact that with the usual value
of grid -leak a considerable negative
charge is built up on the grid of the

valve, which may in many cases be
quite sufficient for purposes of grid
biasing. In consequence, it is
often quite possible to dispense with
the grid bias battery altogether, at
a pinch, and to connect the grid -
leak directly to L.T. The exact
degree of negative bias which will
be obtained in this way will naturally
depend upon the value of the grid
leak, and if it is of low value it is
quite likely that the bias will be
inadequate. This, of course, is the
explanation of the sweeping state-
ments sometimes made that grid
bias must be used in any low -fre-
quency amplifier, regardless of the
system of intervalve coupling em-
ployed. It is perfectly true that a
correct bias upon the grid of the
valve is essential, but in some types
of amplifiers this may be obtained

without the use of any grid battery
whatever. It is hoped that the
answer to this question will clear up
the confusion undoubtedly present in
the minds of some experimenters on
this point, but we do not wish to
imply that it is a desirable practice
to dispense with the grid battery
altogether, and depend upon the
more or less haphazard adjustment
of grid bias by means of the value
of the grid -leak.

I. L. T. {BIRMINGHAM) is
building a super -heterodyne re-
ceiver and asks various questions
about the suitability of a certain
frame aerial for use therewith.

Since this receiver is not intended
for portable purposes, we would
strongly urge our correspondent to

No. 60. A 1 -VALVE REGENERATIVE SET
Another popular Radiax Production.

£3 15 0 including broadcast coils. Marconi Royalty 12/6.

This set is uniform in every way with our No. 61 Set illustrated
and described below.
No. 61. - 2 -VALVE REGENERATIVE.
A really wonderful set, simple to handle, but
sharply tuned, it will give good Loud Speaker
results up to about 20 25 miles, and will also pick
up most British and Continental Stations.

Including pair of Broadcast
Coils (Suppled as factory
completed set only.)

£4 15 0

With Valves, Batteries and
Accessories, including a first
class make of Loud Speaker.

£10 0 0

i- - - How's this for results' - - - - - - - - - .

i A Channel Island user writes : " I received in Guernsey-Bourne- I

; mouth, Plymouth, London, Cardiff, Newcastle, Chelmsford and
ii Radiola on your No. 61 Set and even here with a very good
; aerial it is possible to get loud speaker results."

WRITE FOR FREE LIST of the big range of Radiax Receivers,
Asupplied complete or in parts for Home Assembly. Also send for
complete catalogue of components and accessories. 3d. Post Free.

RADIAX LTD., 50, Radio House,
.....RADIAX Percy St., Tottenham Court Rd., LONDON, W.I.

gm.,mt 3 minutes Tottenham Court Rd.and Goodge St.Tube Stations

Barclays 663
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HAWK
MAXIMUM

Efficiency

Strength

Tries be:o,

I r v. Pat.
^0288

WATERPROOF

COILS
MINIMUM

Capacity

Damping Effects

Resistance

Coil
Wave Length using .001 Variable Con -

denser in Parallel
MAXIMUM MINIMUM

PRICE.

13 - - 2/-
25 395 190 2/4
30 435 240 2/4
35 515 860 2/6
40 680 370 2/8
50 835 485 3/-
75 1250 600 3/4

100 1820 815 3/10
150 2300 960 4/8
200 8100 1870 5/4
250 3750 2200 5/8
300 4500 2300 6/-
400 4950 2500 6/8

Sold by all Wireless Dealers

Sole Manufacturers 1

The Hawk Coil Co
ST. MARY'S ROAD,
SURBITON, SURREY.
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use a larger frame than the 18 -in.
square design which he has in mind.
lIt should be remembered that the
receiving powers of a frame aerial
increase enormously according to the
size of the frame within certain
limits. Nothing less than 2 -ft.
square should be used unless a really
super -sensitive receiving set is em-
ployed, or for some reason of space,
and a 3 -ft. frame is better still.
Probably a square with 3 -ft. sides
represents a good compromise
between receiving efficiency and
compactness, and if twelve turns are
put on this frame, say in. apart,
a tuning condenser of reasonable
size should serve to cover the broad-
cast band. Great care should, of
course, be taken, to insulate the'

winding of the frame, and a reason:
ably thick gauge of wire, such as
No. 18, should be employed.

With regard to the directional
properties of this frame, we would
warn our correspondent that if he
intends to use it in an ordinary
living room, he will probably find
that the direction for maximum
signal strength is widely different
from the direction in which the frame
would be set upon if a compass were
used for the purpose. We there-
fore do not think that it is worth
while to incorporate the rather
elaborate suggested arrangement, of
a compass upon the base, and a

divided scale as an aid to picking
up of distant stations. It is almost
always necessary to actually swing
the frame through a considerable
angle before deciding upon the maxi-
mum signal strength, and this in the
case of an ordinary building has
little relation to the true direction
of the station.

T. H. I. (ANDOVER) writes re-
garding his attempt to design a
two -valve receiver using a form of
Reinartz circuit with the addition
of a single low -frequency valve,
his aim being to produce a set
which will be capable of useful
work upon the broadcast band and
which will also serve by the use of
an interchangeable system of coils
for short wavelengths. His main
difficulty relates to the size of the
variable condenser, since he objects
to the use of verniers in parallel,
but is aware that a condenser of a
suitable size to cover the broad-
cast band will be too large for
convenient working upon the
shorter wavelengths.

A device commonly adopted in
cases of this sort is to use a vari-
able condenser, say of .0003 µF.
maximum, in parallel with ' which
Small fixed condensers of suitable

capacity can be switched or other-
wise connected. For example, if
the tuning condenser is actually of
the value suggested, a series of fixed
condensers of the same value will
serve to extend the capacity range
when working on longer wave-
lengths. This is naturally a some-
what crude device, and may prove
decidedly inconvenient in use. Prob-
ably a better method is to use, where
space permits, a double condenser of
the type now so familiar for the
simultaneous tuning of two inter -
valve circuits, bringing the connec-
tions from the two sets of fixed
plates and the moving spindle out to
sockets upon the panel, so that by
means of plugs each section can be
connected into circuit in any desired
manner. For example, upon the
longer wavelengths, the two fixed
sections can be connected in parallel,
the other connection going to the
moving spindle, so that the whole
arrangement becomes a variable con-
denser of twice maximum capacity
of either of the sections. For inter-
mediate wavelengths one section
can be used alone, and for extremely
short wavelengths the sections can
be connected in series. In this
latter case, one connecting wire will
go to one fixed section and the other
to the second fixed section, no con-
nection being made to the moving
spindle.

(i61 RADIO PRta'!!-?'7""BERB. ,1/6
OW TO MAKE A ONE VALVE

RE0, HFLE RECEIVER
ERXB., If.SIMPEDN

EVEP. POSSIBLE DLTAPL, OMEN

W. 5.11.<
.101411411

i ,' 1,11VIVI.
WWII

, \ \

slc ...wormer, A -'7..-- ------
...Num. ,,,, u Kass 1.1!

RADIO PRESS ENVELOPE No. S.8.

.... -- 4,40"  7.1 ... ..

I S' eoti TA I N E

HOW TO MAKE A ONE VALVE
REFLEX RECEIVER

By Herbert K. Simpson
1/6 NET. (Post free 1/9)

This envelope contains full and elaborate sheets of instructions,
two full-size blue prints, three sheets of photographs on art
paper and a sheet of working drawings.
An ideal one valve set for working a loud -speaker up to 10 miles
from a broadcasting station. Strong 'phone signals are obtain-
able from many stations.

Obtainable from all Newsagents, Bookstalls, local Wireless Dealers or direct
from the Publishers. When ordering direct be sure and quote Envelope No. S. 8.

RADIO PRESS, LTD Bush House, Strand, W.C.2.
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LISSENIUM

7Is the high potential end of your coil well
separated from the low potential end ? /

YOUR coil is not as good as it ought to be if its high
and low potential ends are close together. Have a look

at your coils-then take a look at LISSENAGON (pronounced
LISSEN-AGON) coils.
With these well-known coils the points of high and low potential
have carefully been kept far apart, with the intervening conductors
so disposed that voltage is built up without leakage or loss.
You will notice a difference in signal strength and selectivity
with LISSENAGON coils.

LISSENAGON TUNING CHART.
Note the Intermediate Coils 30, 40 and 60.

TABLE I.
Wavelength range when used as
Primary Coils with Standard
P.M.G. Aerial and .001 mtd.

condenser in parallel.

TABLE II.
Wavelength range when used
as Secondary Coils with .001

mfd. condenser in parallel.

No. of
Coll.

Minimum
Wave-
length.

Maximum
M ave-
length,

Minimum
Wave-
length.

Maximum
Wave-
length.

PRICE.

25
30
85
40
50
60
75

100
150
200
250
300

185
236
285
360
480
500
600
820
965

1,885
2,300
2,500

350
440
530
676
850
960

1,300
1,700
2,300
3,200
3,800
4,600

100
130
160
200
250
295
360
500
700
925

1,100
1,400

325
425
490
635
800
900

1,100
1,550
2,150
3,000
3,600
4,300

4/10
4/10
4/10
4/10

5/-
5/4
5/4
8/9
7/7
8/5
8/9
9/2

Next time you want coils, buy THE COILS WHICH INTENSIFY
TUNING LISSENAGON coils.

LISSEN LIMITED
30-32, Woodger Rd., Goldhawk Rd., London, W.12

BUILD -WITH YOUR OWN HANDS -WITH ALL LISSEN PARTS
It will pay you always to watch WIRELESS WEEKLY Advertisements.
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LISSENIUM

Don't cramp your tuning
WITH an ordinary condenser you can often get three

stations with a degree of scale movement. Think of
the painstaking care necessary which short-wave work calls
for with such a condenser, and how easy it is to miss those
distant stations altogether !

The first time you use the LISSEN Mark 2 MICA VARIABLE
CONDENSER you will appreciate its delightful control of
tuning. You may go through an evening without touching a
single control on your receiver, but when you want to do some
distant searching you have in the LISSEN Mark 2 Condenser
one which helps you to pick up distant carrier waves without
a chance of missing them.

In it, also, you have a condenser which covers every capacity,
from a negligible minimum up to its conservatively rated maximum
of oo r. The economy of this condenser is worth noting,
therefore.

If you want to try a perfect condenser, try the LISSEN Mark 2

Mica Variable (patents pending).

LISSEN ONE -HOLE FIXING,
OF COURSE, table or panel
mounting without
alteration - - 17/6

With LISSEN/IGON (pronounced LISSEN-AGON) coils
and the LISSEN CONDENSER, you have the best tuning
combination you can get.

BUILD WITH ALL LISSEN PARTS.
1 will pay you always to watch WIRELESS WEEKLY Advertisements.
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Slow Motion
Coil Holder

(3 coil).
For Panel mounting or
Cabinet mounting. Knob
gives vernier movement.
Essentiail for accurate
tuning. Superior 1
workmanship .. 10
TWoCoil Holder, 10/6

Plug-in H.F.
or Neutrodyne Transformers.
The latest Peto-Scott H.F. Transformer with
windings in six slots. Very selective tuning
and particularly efficient for long-distance work.
Only the highest grade ebonite used in its
construction.

300 to 600 metres - each /
Chelmsford and Radiola each I /-

Matched in pairs at no extra cost.
Similar type but wound specially to Mr. Harris's
Specification for use in the Six Valve Anglo-
American Six and matched.

Back of Panel
Coil Holder

each.

21/.
set of three.

II
As used by Mr. Percy
Harris, Mr. Barber and
other authorities. The
only satisfactory method
of mounting coils at rear

of panel. Friction drive
gives vernier movement.
Indication in front of
panel shows position of
moving coil. I 9 /6

Price AA,/

Neutrodyne Condenser
Essential for providing
the very low capacity
required for tuning
neutroformers. One
hole fixing. ig

Price

Coil Holder
For panel mounting.
Very neat. Com-1 /9
plete with nuts. A /

11141111110W

Valve Holder.
For American -type Sets
where components are
mounted on baseboard.
Complete with 1 /41
soldering lugs Ai u

EXPERIMENTERS:
Send 3d. for a copy of our Pilot Chart. 32 pages describing all the famous
Pilot Sets including the S.T.100, the Transatlantic V, the All Concert de
Luxe and many others. Catalogue of Components fully illustrated 3d. post
free. Peto-Scott's Wireless Book post free 1/5.

PETO-SCOTT CO. LTD
Registered Offices :

77, CITY ROAD, E.C.1. (For all Mail Orders).
Branches :-LONDON : 62, High Holborn, W.C.1 ; and 230, Wood
Street, Walthamstow. CARDIFF : 94, Queen Street. LIVERPOOL :
4, Manchester St. Plymouth : Near Derry's Clock. P.S. 2161

It will pay you always to watch

aftimpointi
pEC0PHONE I 1

THE SQUARE LAWVARIABLE
CON DENSER

// ///// /// houla.

'are

wimrrtor
mail rTi()117ffllalkt.'

1,a11111121.1161.W.--
ur411111.simustial""--

Sallaltaals '''

man 11
141.1

Imo

oEC0PHONE
PRICES.

WITHOUT VERNIER
Cat. No. Capacity. Price each

B.C. 200 '0002 mfd. 9 6
B.C. 202 '00025 mfd. 10 3
B.C. 204 '0003 mfd. 10 3
B.C. 206 '0005 mfd. 10 6
B.C. 208 '00075 mfd. 12 0
B.C. 210 '001 mfd. 12 6

WITH VERNIER

Cat. No. Capacity. Price each

8. d.
B.C. 201 '0002 mfd. 14 6
B.C. 203 '00025 mfd. 15 3
B.C. 205 '0003 mfd. 15 3
B.C. 207 '0005 mfd 15 6
B.C. 209 '00075 mfd 17 0
B.C. 211 '001 mfd 17 6

SOLD BY ALL GECoPHONE
WIRELESS

Wholesale only :
THE GENERAL ELECTRIC CO., LTD., Head Office : Magnet Howe, Kingsway, London,W.C.2.

WIRELESS WEEKLY Advertisements.

Even tuning over en-
tire condenser scale.

Minimum capacity
unusually low. Max-
imum capacity as
specified.

Insulation resistance
high. Dielectric
losses and high -fre-
quency resistance re-
duced to minimum.

Mechanical construc-
tion exceptionally
good, ensuring that
fixed and moving
vanes remain perma-
nently in correct rela-
tive positions. Moving
plates supported on
ball -bearing.

(One -hole fixing.)

ANDSERVICE DEPOTS, ELECTRICAL
DEALERS, STORES, ETC.

PDF compression, OCR, web optimization using a watermarked evaluation copy of CVISION PDFCompressor



iV WIRELESS WEEKLY ADVERTISEMENTS JANUARY 28T11, 1925

. . . every one of these
advertisements will show
an added advantage in
the construction of Brandes
Headphones.

Look at the illustration
above. See how snugly
the 'phones fit the head.
A gentle pressure on the
crown, a firm clasp to the
ears, and the rest of the
headband is held well
away from the hair. This
means long -wearing com-
fort and the shutting out
of extraneous sounds.
Strength and firm beauty
of line typifies their
finished construction.

All Brandes products carry
our official money -back guar-
antee, enabling you to return
them within so days if dis-
satisfied. This really means
a free trial.

Brandes Superior Matched Tone Headphones are admirably
versatile. It's hard to imagine them fitting snugly to the tenderest
curly head and yet fulfilling their duty on the head of the expert
who sits down to long hours of serious experiment. So comfortable
and with a rugged strength of construction to protect their delicate
adjustment, they are excellent for family use, Primarily designed
for long-range telephony from expert technical knowledge, their
Matched Tone feature brings in the most distant signals with
purity and strength. The experimenter finds that they bring
the best results in trans -atlantic and trans -continental reception.
One gentleman writes from Walton - on - Thames : " I received
Australia on Brandes and consider they are the most sensitive
'phones I have used. I am much pleased with their general
performance." Ask your Dealer for Brandes.

The Table -Talker is another Brandes quality product at moderate
price. Designed to meet the need for a simple radio loud -speaking
device to entertain a group of people in an average size room,
its full round tones are wonderfully clear and pleasing. It is
matched to the unit so that the air resistance produced will
exactly balance the mechanical power of the diaphragm. This
means beautiful sound -balance. Gracefully simple 42/'of line, it rs fi sished a shade of neutral brown
and is twenty -on?, inches high ...

rand
Tie Jliatne to know in Radio

Superior Matched Tone Headphones.

ACCEPTED AS STANDARD FOR SIXTEEN YEARS
It will pay you always to watch WIRELESS WEEKLY Advertisements.
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THE perfect valve
is sensitive yet
strong. You can

rely on its reception,
and you needn't be too
nervous about its fila-
ment. Treat it fairly
and it will serve you
faithfully. That's the
principle of an Ediswan
Valve. It is designed
for perfect reception
over long or short ranges
- thirty years' ex-
perience is embodied in
every bulb. It is built
for long life in every day

411'

First )al*
ever made Vas
produced ire
the Edisveam
laborat,

conditions-deft fingers
assure an unusual degree
of strength in the
assembling of filament,
grid and anode. Every
valve leaves the works
on its own merits-it's
tested before you see it.

Ediswan Valves will bring the best
out of your wireless set-get some
on the way home and enjoy better
programmes from to -night onwards.
All dealers sell them.

You will he interested in our booklet
"The Thermionic Valve." It's free
-send for a copy.

THE EDISON SWAN ELECTRIC CO. LTD.
QUEEN VICTORIA ST., LONDON, E.C.4

11 SW
VALVES

An interesting study of early
wireless history may be made at
the Science Museum, South
Kensington, London, where the
complete series of Dr. Fleming's
experimental valves can be seen.,

O

FJ

CD©CDODCDCDCD6
It will pay you always to watch WIRELESS WEEKLY Advertisements.
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3,800 MILES ON A LOUD SPEAKER. Almost as loud as 2 L 0.
" You will be interes'ed to know that I received WGY, Schenec'aly, on a
Loud Speaker almost as loud as 2 L 0 on my Duodyne V at Croydon."

J. A. Fowler, M.I.Mech.E.,
Wellman Smioli Owen Engineering Corporation, Ltd.,

Kingsway, W.C.2.

A GENUINE LONG RANGE

LOUD SPEAKER RECEIVER
TWO STAGES H.F. AMPLIFICATION. AUTOMATIC TUNING

Guaranteed Range under Average Conditions.
DUODYNE III Headphones ..
DUODYNE V Headphones

Loud Speaker..

3/4,000 miles.
4,5,000 miles.
1/1,200 miles.

in. THE DUODYNE Long Range Receivers will discriminate between Radiola, Paris, and 5 XX
Chelmsford, or used in conjunction with a CURTIS EJECTOR will tune in any Broadcasting
Station at will, while operating I miles from local Station or 200 yards from Relay Station.

The DUODYNE III (instrument only) Panel Type .. £10 0 0

The DUODYNE V (Instrument only) Panel Type .. £18 18 0

The DUODYNE CABINET.-The Duodyne V is also supplied in French Polished Oak Cabinet
with folding doors, enclosed valves and tuning coils. Self-contained batteries. Instrument only, £27.

A CHILD CAN
SEE YOU BUILD WITH 1/4 sil

IIPARAGON EBONITE PANELS
Radio Quality. Post Office Specification. " The Best Made."

TESTED and RECOMMENDED by "POPULAR WIRELESS."
Uniform Fine Grain, Dead Matt Finish, Non -Metallic Surface.

STANDARD SIZES.
8 x 6 x d .. 3/3 24 x 12 x .. 17/6
IN x 8dx 1 .. 5/3 8 x 51X d .. 2/9
12 x 10 x .. 7/3 101 x 7 x .. 4/7
12 x 12 x .. 8/6 12 x 6 x d .. 4/6
14 x 12x 1 .. 10/- 22 x II x .. 15/3
16 x 12x 1 .. 11/6 16 x 9x 1 .. 9/-
18 x 12 x 13/- 12 x II x 8/3
24 x 10 x .. 14/6 18 x 6x I .. 6/9
SPECIAL PANELS for Sets described in the current issue. Similar quality and

finish, Cut, Edges Ground and despatched same day id. per sq. in.
Postage 6d. extra.

PARAGON POLISHED MAHOGANY EBONITE is NOT a Composition, but
GUARANTEED POST OFFICE QUALITY EBONITE and is of similar specifi-

cation to the now universally used PARAGON EBONITE.
PANELS CUT TO SIZE, Squared, Edges Ground, Id. per sq. inch.
STOCKED BY ALL REPUTABLE STORES : But it must be in

PARAGON SEALED CARTONS.

12 x 8 x I .. 6/-
10 x 8 x .. 6/9

7 x 5 x .. 2/3
10 X 9 X / .. 5/8

x10
x 51

X
3/5
3/3

121 x 91 .. .. 7/6

CURTIS
CONSTANT -TUNED
H.F. AMPLIFIER

Automatic Tuning-No Condenser required.
As used in DUODYNE and CURTIS Circuits.

The Curtis " Constant -Tuned " High -Frequency Amplifier is the only automatic
high -frequency amplifier which, when connected in circuit, guarantees high efficiency
for two or more stages of radio amplification on any wavelengths between 300 and 3,000
metres, and requires no additional controls, NOR MORE EFFORT, SKILL OR
PATIENCE IN TUNING THAN IS REQUIRED FOR THE OPERATION OF
THE USUAL ORTHODOX SINGLE STAGE TUNED ANODE CIRCUIT.

And with its automatic simplicity, combined
with increased selectivity and power, is destined
to make two or more stages of high -frequency
amplifications a sine qua non of every Wireless
Receiver for the Experimenter and Home Con-
structor, or the purchaser who prefers to buy a
professionally constructed instrument.

" Using a Curtis Amplifier and the
Duodyne Circuit, I receive all British
s'a:ions with an indoor aerial on a set
made by myself."

r,,JRTIs
CO.ASTANT TUNED

-800-3000
M.F. AMPL.

J. S., Tufnell Park.
Type A, 300 to 800 Metres, Price 15/-
Type B, 800 to 3,000 Metres. Price 17/6 Postage 6d.

BUILD YOUR OWN DUODYNE-the Genuine long-distance receiver. Circuit
diagrams and SIMPLIFIED WIRING CHART, together with complete schedule

of all components required, supplied FREE with every amplifier. e

TUNE IT

PAT. AM, FOR
mi.PARAGON

CM. ONE PIEcE WIPP
MICA CONV

MADE IN ONE PIECE : NO WAX.

Patentees and Manufacturers: The Paragon Rubber Mfg. Co., Ltd.

ESSENTIAL for perfect reception and ABSOLUTELY INDISPENSABLE
for Tropical and extreme climates.

Guaranteed uniform accuracy under all
conditions and at all temperatures.

PROOF-
Test Report by A. D. COWPER, M.Sc., Staff Editor " Modern Wireless."

ACCURACY
° On test, the capacities came out quite close enough to the nominal for ordinary

radio purposes, the .001 uF nominal samples being about .00103 and .00091
respectively, and the .0003 uF nominal being actually around .00033 and .00026
respectively. There was observed but a negligible greater high -frequency
loss in this type than in a standard air-diaelectic condenser.

PERMANENCY
° As this one piece casing offers apparently considerable advantages as to per-

manency and independence of damp, high temperature, etc., an exceedingly strenu-
ous test was applied to one of the samples, which was actually placed in water nearly
at the boiling point for the better part of an hour. After this heroic treatment,
the condenser showed a capacity which did not differ materially from that shown
before, and it was still possible to get a valve to oscillate readily with this as the
main tuning capacity across the grid -tuning -inductance. Evidently there need be
no fears as to possible deterioration in stock of these ' Paragon -Curtis fixed
condensers.

.0008 to .0006, 2/6 each. Grid Condenser, with clips, 2/9 each.
Grid Leak, 1/6 each.

PARAGON-CURTIS Productions are always
uniform and of dependable quality. Ask
your local dealer for full particulars and
illustrated Catalogues.

Sales Office :
PETER CURTIS, LTD.

IN CONJUNCTION WITH
THE PARAGON RUBBER MFG. CO., LTD., HULL

75, CAMDEN ROAD, N.W.1.
Telegrams: " PARA CU RT E X "-' Phone : NORTH 3112.

BIRMINGHAM - 76, Newhall Street. Central 7236.
MANCHESTER - 312, Deansgate. Central 5095.
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UBILIE
PRODUCTS

1111111EF111111111111111111111

I II I

!:111 Ifr°

Ducon Works,

Victoria Road,

North Acton,

London, W.3.

Ii.

NEL,. i

IF(i ttttt 'tem - e Where's the rub?
If you examine a Dubilier Variable Condenser
you will see that a small coiled spring of phosphor
bronze is soldered to one of the terminals. The
other end of this spring passes over a guiding
bobbin and is soldered to the main spindle,
which carries all, the moving plates
This small device ensures, whatever the position
of the moving plates,

A Perfect Contact Always.
This method was chosen by us in preference to
the more usual forM, in which the moving
spindle obtains its contact by rubbing against
a contact plate.
Experience has shown that " rubbing ' contacts
are uncertain., unless they are screwed up tight,
and if this is done the dial moves in a jerky
manner which makes fine tuning difficult.
The coiled spring contact is only one instance
of how our twelve years' experience is at your

service whenever you
Specify Dubilier.

DUBILIER
CONDENSER CO.LTD

Telephone :
Chiswick 2241.

Telegrams :
Hivoltcon, Phone,

London.
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MULTIPLE CIRCUIT
TUNING.

THE POLAR DUAL CONDENSER
Efficiency in reception depends to a very great
extent on the sensitiveness of tuning circuits.
Simultaneous tuning of two circuit: s, such as,
for instance, two stages of high frequency
amplification is a tedious process unless a
dual condenser is used.
A dual condenser consists of two matched
condensers mounted on the same spindle.
The successful matching of two condensers
entails precision work of the highest degree.
The Polar Dual Condenser represents the
last word in such precision work.
Scientifically designed by leading Radio
Engineers, it is of robust construction, high
insulation (each vane is insulated by means
of an additional 'mica vane), fully enclosed
and totally screened.
Minimum capacity of one section .00007 mfds.
Maximum capacity of one section .00cie6 mfds.
PRICE E1 -8s., complete with knob and dial.

THE POLAR TRIPLE
CONDENSER.

For simultaneous tuning of three circuits
a Polar Triple condenser is required. It is
built on the sane principle as the Dual
Condenser but with three matched condensers
mounted on the same spindle instead of two.
PRICE £1-8s., complete with knob and dial.
(Illustrated above with dust -proof cover removed.)
The, use of these two condensers is not
confined to any type of circuit. By connecting

 the sections in series or parallel a variable
condenser is obtained having extremely
wide capacity limits.

WIRELESS OPERATORS
WANTED.

There are now vacancies on our Seagoing
Staff for Junior WirelessOperators trained
on our' apparatus. Youths of good educa-
tion, preferably between 17 and 25 years

. of age, wishing to enter the Wireless Pro-
fession should communicate with the
Managing Director, London Radio
College, 82-83, High Street, Brantford,
Middlesex, who will be pleased to furnish
particulars of the training course neces-
sary to qualify for our service.

JANUARY 28TH; 1925

POLAR
VARIABLE CONDENSERS

THE POLAR VARIABLE CONDENSER
constitutes an important advance in condenser design.
It is a great improvement on the ordinary type of con-
denser in that the lower portion of the scale, which should
always be used in tuning, gives for a large knob movement
a small change in capacity.
Thus the crowding of capacity in the first half of the scale
is avoided and A UNIFORM VARIATION OF WAVE
FREQUENCY IS OBTAINED.
The Polar Variable condenser, being specially designed
for the rigorous requirements of marine work, is the best
type of instrument one can have for experimenting
purposes.
It is wonderfully compact, its overall dimensions being
only 3 in. x 3. in. x i in.
Apart from robust construction, high insulation, wide
capacity limits and low price, the Polar Variable Condenser
has the following advantage :
IT DOES NOT REQUIRE AN ADDITIONAL MICRO-
METER CONDENSER IN PARALLEL for precise
tuning.
Every condenser is guaranteed.
The following capacities are available :

, .001, .0005, .0003, .00025, .0002 microfarads.
All capacities are one size and one price : 10/6.

POLAR BLOK 5 -VALVE SUPERSONIC
RECEIVER.

The 5 -Valve Supersonic Receiver, designed by Mr.
John Scott -Taggart and described in WIRELESS
WEEKLY, has been built on the Polar Blok principle.

The set proved exceptionally sensitive and selective.

The cost of parts for this set is iii IOS.

RADIO COMMUNICATION CO., LTD., 34-35, NORFOLK ST., STRAND, W.C.2.
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Filament Volts - 4.8-5
Filament Amps. 0.4

Anode Volts - 40-80

VALVES

-777-

--1A I

.------ lig", j,a- -,,,,..,_------.
'.,4,--------___-
,---..---.-

/jimin, IA ,,,----
,/ ulimaimfille \

"Like the sweeWsound that breathes upon a bank of violets "-Twelfth Night.

By many the 'cello is regarded as possessing the most beautiful tones of all
instruments. From the sonorous bass notes of the C string to the soaring
melodies of the D and A, we cover a range of notes which, both in compass and
in quality, resemble most closely those of the human voice.
Some of the most beautiful of our progranimes have been those in which the
'cello has figured either as a solo instrument or in concerted works.
To enjoy the 'cello by wireless, however, and to appreciate to the full the subtle
inflexions of the artists playing, we need .a good receiving set, a good loud speaker,
and FIRST-CLASS VALVES.
The Valves which your set, requires are those which will give you a first-class
concert from your own Broadcasting Station rather than those whose chief
claim is that they will receive concerts over stupendous distances.
That is why we recommend you to equip your set with. Louden Valves-their
supremacy in the matter of SilVer Clear reception is literally unchallenged, and
within a few months of their introduction they are being asked for at the rate
of many thousands per week !
The beautiful pure notes of the Louden Valve are due to special features found
in no other valve ; be sure, therefore, to ask for Silver Clear Louden Valves by
name.
The Plain Louden for detecting and Low Frequency Amplifying. The Blue Louden
for H.F. Amplification. All Loudens are Silver Clear and free from mush. Their
current consumption is very low and their life long.

PRICE 10/-

Youben 13cdoes - Sitber Lrear
ADVT. OF THE FELLOWS MAGNETO CO., LTD., PARK ROYAL, LONDON, N.IV.io

E.P.S.
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Neutrodyne
Micro -Condenser

Registered Design
Applied for.

A useful adjustable condenser of small
capacity and dimensions, soundly constructed,
essentially designed for providing feed back
and oscillation neutralizing potentials.

One hole fixing.
Fitted with Terminals arid Soldering Tags.

Price 2/- each

Your Guarantee-the name

Short Wave
Air -Dielectric
Fixed Condensers

For sharp tuning and to shorten the wave-
length, thus facilitating self -oscillation by
the reduction of capacity in the aerial
circuit, a small fixed capacity series con-
denser having an air dielectric.must be used.
Nominal Capacities: .00025, '000035, '00005.

Price 1/6 each
ALSO MADE IN LARGER CAPACITIES
FOR CONSTANT AERIAL TUNING.

" ORMOND " on every " ORMOND " Product

When you go buying for your set do you realise that its very life and vitality is
in your carer Before you buy or build, you should remember that " ORMOND "
products have a quarter of a Century's reputation for dependability. Specify " ORMOND "
Products, and rest assured that neither your time nor expense has been wasted-
you're right in always asking for the best, but say it the " ORMOND " way.

All Cheques and Postal Orders should be crossed and made payable to the " ORMOND ENGINEERING CO."

Write for our New (1925) Catalogue. Trade terms on request::::::.

Ormond Engineering Co.
199-205, Pentonville Road, King's Cross, LONDON, N.1.

Telegrams : Factory : Telephones :
ORMONDENGI, KINCROSS" WHISKIN STREET, CLERKENWELL CLERKENWELL 9344 (3 lines)

25 Years' British Manufacturing Experience
We specialise in turning Brass and Steel Screws and Machined Parts and Accessories

of all descriptions
 .   
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THE "MINICAP."
Every serious experimenter or constructor
should number amongst his accessories at least
one double -pole double throw switch.

The uses for such a switch are numerous and
varied.

With its aid can be compared the reproduction
from different telephones, loud speakers,
detectors, transformers, circuits, or even com-
plete sets, and, since the change -over is
instantaneous, the comparison is far more
effective than when numerous leads have to
be changed.

Further uses are those of switching in and
out steps of high or low frequency amplification,
changing over from " series " to " parallel "
adjustments, from " tune " to " stand-by,"
etc., etc.

Ducon Works,

Victoria Road,

North Acton,

London, W.3."c

In some of the instances mentioned, a small
capacity between the various contacts of the
switch is not harmful ; in other cases, such as
in H.F. circuits, it is imperative to eliminate
self -capacity wherever possible.

The Dubilier MINICAP (minimum capacity)
switch has been designed with the object of
ensuring that no undue capacity effects occur
in the switch itself.

It can be mounted on the panel of a set if it
is to be fixed permanently in one position, or,
for experimental work, it may be mounted on
a separate panel of its own and provided with
terminals. In this way it becomes one of the
most useful pieces of apparatus
on the experimenter's bench. Price

DUBILIER
CONDENSER CO.LTD

/-

Telephone:
Chiswick 2241.

Telegrams :
Hivoltcon, Phone,

London.
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that appreciates the
lightness and comfort
of B.T.H. Headphones.

THEY cannot catch in the hair
because they have no projec-
tion and there is no "scissors"

movement ; they weigh only 91 ozs.
(with cord); they fit tightly enough
to exclude extraneous sounds, but
not tightly enough to be uncomfor-
table ; and they can be adjusted in a
second by a single movement, and
without the manipulation of screws.

ph RC-.
can be tested in any way you like and you will find them
superior to other makes. Here is one test : Tune down
until you can only just hear with ordinary headphones.
Then substitute B.T.H. Headphones and note the great
increase in the volume and clarity of reproduction.

Price per pair 25/- (4000 ohms)
Obtainable from all Ele tricians and Radio Dealers

2272
Advertisement of The British Thomson -Houston Co. Ltd., Crown House, Aldwych, London W.C.2
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SPECIALITIES
Before making the Wireless Set you have in mind,
ask your dealer to show you the range of Clarke's
"ATLAS " components, Designed by experts,
made by skilled workpeople, carefully tested, and
thoroughly guaranteed, it is impossible to get
greater value or more dependable components.

FIXED GRID LEAK AND CONDENSER.
The Condenser casings are made of strong bakelite, and only the
very best copper foil and the finest ruby mica as the dielectric.
Not only is the Condenser of the actual capacity named, but the
capacity is kept absolutely constant. The Leak is encased in neat
ebonite tubes the ends of which are surmounted by brass nickel -
plated caps, also fitted with our latest pattern of bracket -cum -
soldering tag.
All values supplied both of Leak and Condenser. Condenser tested
to 1:000 volts. Prices from 3/6 each.

COIL STANDS.
The illustration shows the "Atlas" patent micrometric adjustment,
which yields a perfectly even slow motion, and prevents the falling
over of the moving coil. Gives an accuracy of tuning which is a
delight. There is no fear of " missing' carrier waves owing to a
too quick movement of the Coils. Mechanically and electrically
sound in design, these Coil Stands are made and guaranteed by
experts, and ate,sold at surprisingly moderate prices.
Made in both two and three-way patterns.
TwV-way patt4rh, 8/9 each: Three-way pattern, II/ each.

Say "ATLAS " and be safe.
SOLE MANUFACTURERS:

H. CLARKE & Co. (Manchester) Ltd.
RADIO ENGINEERS

Atlas Works, Old Trafford, Manchester.
'Phones : 683 & 793 Trafford Park. 'Grams : Pirtoid, Manchester."

A RECENT TEST
REPORT-

" We have tested samples of a
new pattern of their well-known

variable grid -leak in
which the possibility
of a certain irregular-
ity of action when the
instrument has been in

use for some time and is showing,
perhaps, some looseness in the
spindle through wear, is effec-
tivelyeliminated by the provision
of a spring -contact to the central
spindle at the knob end of the
instrument.

" Thus, in this latest pat-
tern, a spring brush bears down
on the spindle through a slot cut
in the end bush, and makes at all
times effective and silent electrical
contaot with the screw spindle,
even when, by long use, the latter
has perhaps become a little loose
in Its bush.

" On test, the samples showed a steady variation in resistance value from
about o'6 to 4 and o'7 to 4 megohms respectively, the values being fairly
reproducible, and they were silent in operation. This small addition should
prove a valuable feature in these grid -leaks."

All goods of our manufacture bear
this mark. It is your only guarantee.

WIN' Patent
206098

.5 to '5 Megohms ... 2/6
50,000 to roo,000 Ohms 316
v. ResiVances to suit

any circuit.
Send P.C. ter Descriptive Folder.

SEE THE TRADE MARK

ON EVERY GRID LEAK.
BEWARE OF IMITATIONS.

r- BIM Ma OR MIN

WATMEL
Coil Former '

I For winding any

I 4/6ance. Price ;type of induct -

WARNING!
The Watmel Wireless Co. wish to notify
the trade and public that their Variable
Grid Leak Patent Application No. 206098
was contested in the Comptroller's Court,
and on appeal ; in both instances the
Patent Grant was upheld and costs awarded.

It is the aim of this Company to protect
traders', customers', and also its own

interests by securing Preen!, protection
for the novelties in its specialities, as it
is these novelties, invented, by experts
and exhaustively tested, which are the Hall
Mark of all Watmel Products.

THE WA TMEL WIRELESS CO.
332a, Goswell Road, LONDON, E.C.1.

Telephone CLERKENWELL 799o.

Barclays 6o8

LANITE
ClheUltra Sensitive

CRYSTAL
LANITE, the laboratory crystal, differs in its
crystalline structure from all others. It has no
dud spots. Its sensitiveness and volume are
phenomenal. ORDER NOW. Diagrams
and special whisker FREE with every
crystal.
Lanite Laboratories, 6 Booth St. East,

C. -on -M.; Manchester,
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Remember !
Even experts admit that it is
impossible to judge the elec-
trical qualities of ebonite by
its appearance. Be wise
therefore, and insist on seeing
the Red Triangle label on the
pdckage before you buy.
There is none just as good.-

12 Stock Sizes:

EVERY wise man insures against loss,
whether it be by fire or burglary-

whether it be at his home or his place
of business.
And so it should be in Radio. You can
suffer severe losses in signal strength through
a low grade leaky panel. Currents which
should only travel along the wires in the
circuit arranged for them can make short
cuts across the panel and spoil the results.
The only certain remedy is to make sure that your
panel is of the finest possible quality. That is why it
will pay you to use panels of Red Triangle Ebonite-
for we can positively guarantee them leakproof and able
to withstand all the most rigorous tests possible to apply.
Sold only in sealed envelopes in a smooth velvet
finish ready for immediate use without tedious sand-
papering.
If your dealer is out of stock, send your order direct,
we can despatch by return of post.

6 X 8 3/- 7 X 10 4/3 8 x 12 6/- 12 X 14 10/6
6 x 18 8/- 8 X 6 3/- 10 X 12 7/6 12 x 16 12/-
7 x 5 2/3 8 x 10 5/- 10 X 24 15/- 12 x 18 13/6

All 1 -in. Thick and Sold in Sealed Envelopes.

Special Sizes:
All Concert -de -Luxe, 16x 8X1 ..
Transatlantic V., 22X 11 X 4 ..
All Britain, 16X 9x 4 .. ..
S.T. 100, 124x 94x 4 .. ..
Purifies, 14x 104x4 .. ..
Transatlantic IV., I6x 8x 4 .,

8/- Resistoflex, 12x 8x 4 .. .. 6/-
15/- Anglo-American, 36x 9x 4 . .. 201-
9/- Neutrodyne Tuner, 12x 10 XI .. 7/6
7/- Neutrodyne Receiver, 12x lox 4 .. 7/8
9/2 3 -Valve Dual, 24x 10x 4 . .. 15/-
8/- Harris Crystal Set. 9x 58x 4 .. 9/4

Any Special Size Cut per return at 4d. per Square inch.

PETO-SCOTT CO., Ltd.,
Registered Offices, Mail Order and Showroom,

77, CITY ROAD, LONDON, E.C.1.
BRANCHES LONDON -82, High Holborn, W.C.1. PLY-
MOUTH -4, Bank of England Place, LIVERPOOL-4,Nlanchester
St. CARDIFF-94,8neen St. WALTHAMSTOW-230,Wood St.

Red Triangle Ebonite
P.S. 2164

EL- BE UTILITIES
The "MIKROTUNE"
Makes Tuning Simple & Certain.
Reversible Coil -holder.

/Adds 50% value to any set. 26
Coils under minutest control. A PERFECT VARIOMETER.
Am," us the n8~ of pour Dealer and we will arrangea demonstration for you.

LEIGH BROS. 276NSD11410011.87,...,,p.mey.:smr4192

26 Years.
Established

REPAIRS
TO HEADPHONES
TO LOUD SPEAKERS
TO COILS

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

PROMPT DELIVERY.

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

Wireless Weekly Small Advertisements.
PATENTS AND TRADE MARKS.-Inventor's Advice, Handbook
1 and Consultations free.-B. T. King, Registered Patent Agent,
146a, Queen Victoria Street, London, 'Phone : 682 Cent. 39 years'
references.

AGENTS Wantes,-Wireless valve repair business. Deal With the
actual repairers. Lowest grade terms. All types repaired.

A hard vacuum guaranteed. Also old valves bought for cash, 9d. each.
Cossors, 1 - each.-M. & G., 60 Churchfield Road, Acton, W.3. Telephone
Chiswick 2681.

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

HEADPHONE REPAIRS .-Rewound, remagnetised, readjusted.
Lowest prices quoted on receipt of telephones. Delivery three

days. Est. 26 years.-Varley Magnet Co., London, S.E.18.
rr0 make your Amplion Junior equal to a five -guinea model in tone,

volume and appearance write Maddison, Wood Horn Vlfc., 2a.
Ronalds Road, N.5.

WIRELESS POLES. --500 Larch Poles suitable for Wireless Masts
-30 feet long and upwards. In lots to suit purchasers. Trade

only supplied. Prices on application. Apply-R. G. Parker, Cock-
larachy, Huntly, Aberdeenshire.

VALVE SET, in handsome polished sloping cabinet, work loud3 speaker, receive all B.B.C. Stations, Continent, America, etc.
All accessories included, Valves, Accumulator, H.T. Battery, Lead-in
Wire, Aerial Wire, Insulators, Headphones. This set in perfect new
condition, guaranteed to give absolute satisfaction. A Gen. Bargain-
E8 15s. Seen and demonstrated any time. & Godfrey,
19, McDermott Road, Peckham, S.E.15.

EBONITE
Sheet rod and tubing in all sizes kept in stock and cut to any
required size while you wait, or sent by post on receipt of cash.

WE CAN TURN ANYTHING IN EBONITE.
BURGE, WARREN & RIDGLEY, LTD.,

01 92, GREAT SAFFRON HILL, LONDON, E.C.1. 'Phone: Holborn 50

NEVER LOSES
CONTACT.

FOOLPROOF.
DUSTPROOF.

6/6

insist
1111011==r

on the Knivetown Crystal Detector, and refuse that
just as good.- As loud as a valve, clarity and

tone excellent. Cut from block ebonite, complete
with crystal and sockets.
A User says-'. I consider this is one of the bes crystal
detectors on the market-perhaps the best. I possess
10 sets on which a crystal is used for detection and
have tried nearly every make...
" It has given me every satisfaction and am pleased
to recommend same."

Write direct to :-
S. CORRE & CO.,
(Desk D), 88, ROSEBERY AVENUE,
LONDON, - E.C.1

If unable to obtain locally. 2

RADIO PRODUCTS

SAVE TROUBLE
Just send a subscription for your favourite wireless
journals. Promptly delivered through the post.

MODERN WIRELESS
Twelve months ..
Six months

 15/-
7/6

WIRELESS WEEKLY
Twelve months .. 32/6
Six months .. 16/3

THE WIRELESS CONSTRUCTOR
Twelve months .. .. 8/6
Six months .. . 4/3

RADIO PRESS LTD.
BUSH HOUSE, STRAND, LONDON, W.C.2,

It will pay y9. always to watch WIRELESS WEEKLY Advertisements.
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Have you a
Gramophone
-then why not use it
as a Loud Speaker ?

MANY wireless
enthusiasts have

overlooked the fact that
any good Gramophone
can be readily converted
into a' first-class Loud
Speaker by the attach-
ment of a BROWN
Gramophone Wireless
Adaptor (in either of its
two types).

No alterations are
necessary, merely remove
the Sound box and fit the
Adaptor. A rubber con-
nection ensures that it
will fit practically every
type of Gramophone.
You will be surprised at
the volume of mellow
tone that either of these
Adaptors can produce-
with a good Gramophone
the results should be
vractically indistinguish-
able from a standard
BROWN Loud Speaker.

6 Prices 50
SOLD IN TWO TYPES:

Type 111.
120 ohms 5.4 : 7 : 6

2000 ohms £4 : 10: 0
4000 ohms £4 : 12 : 0
112. (as illustrated)
120 ohms a : 0 :

2000 ohms £2 : 2 : 0
4000 ohms £2 : 4 : 0

From all Dealers

S. G. BROWN LIMITED
Victoria Road, N. Acton, W.3

Showroom,:
19 MORTIMER STREET, W.1
15 MOORFIELDS, LIVERPOOL
67 HIGH ST.. SOUTH AMPTON

Wireless Apparatus

Gilbert Act.2154.

Q Living Artisie
JUST as the balance -

wheel is to the watch
so is the L.F. Trans-

former to the Receiving Set.
Without the proper func-
tioning of the one, even the
finest gold watch is utterly
useless. -And'without a
Transformer capable of an
equal amplification over all
the usual frequencies, even
a super -Receiver and the
most expensive Loud
Speaker are little more than
ornaments.
There's as much difference
between the ordinary cheap
type of Transformer and
the superb Eureka Concert
Grand as there is between
a cheap German watch and
an English Lever.

The Eureka Concert Grand
is a laboratory production.
Its 2f miles of wire are
wound with scientific pre-
cision and its turn ratio is
calculated to a nicety. Its
design is not based on
academic theory, but on the
results of many hundreds
of pounds worth of actual
research work.
A non -laminated core-a
coppered steel case-an ex-
tremely generous primary
winding-these are some of
the factors that have caused
the Eureka to be considered
Britain's Transformer - de -
luxe. The Transformer
which enables the Loud
Speaker to re -creak the, living
Artiste.

Concert  , Portable Utilities Co., Ltd. NoEurt... 22/6
Grand afiJio Fisher Street, London, W.C.1. (For Second Stage)
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Bell -mouthed Trum-
pet of i:olished oak
or mahogany.
Artistic in appear-
ance and the best
possible radiator of
Sound, the "insu-
lated " wood horn
possesses especial
merit.

Name - plate with
Type and serial
numbers thereon, by
which the " HOUSE
OF GRAHAM"
unconditionally
guarantees complete
satisfaction to any
possessor of an
AMPLION.

Super Loud Speaker
Unit incorporating
the "floating " dia-
phragm. The unit
is " insulated " and
detachable from the
sound conduit.

Making the

AM PLIoN

Sound Conduit pro-
vided with rubber
bush to receive unit
as well as connector
at junction of con-
duit and horn, to
ensure freedom from
objectionable reson-
ance.

The contour of the
Sound Conduit
affords a duct of
considerable length,
compared with the
overall dimensions
of the instrument,
and the sweeping
curve allows an
unobstructed path
for the sound waves.

The Conduit is
hinged to the weight-
ed electro - plated
Base, ensuring
stability and allow-
ing the horn to be
tilted to suit the
acoustics of any
apartment.

The Loud Speaker Supreme
Obtainable from all Wireless Dealers of Repute.
Illustrated Folder post free from the Patentees and Manufacturers:

ALFRED GRAHAM & CO.
(E. A. GRAHAM)

ST. ANDREW'S WORKS, CROFTON PARK,
LONDON, S.E. 4.
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From Aerial right through to Earth
M.H. Components prove their worth.

When constructing a receiving set to give good and reliable
results, components of the highest order of merit must be used.
That M.H. components occupy this exalted position is strikingly
demonstrated in the reproduction given below of the four -valve
Neutrodyne long-range receiver described in the January issue
of MODERN WIRELESS.

M.H. H.F. TRANSFORMERS used in any set can be depended
upon to give reliable service. They possess the highest
'efficiency, being scientifically constructed from the best
materials and subject to a rigorous system of testing, ensuring
that none but perfect units pass into the hands of the Radio
Public.
M.H.H.F. Transformers are in a series of six covering the ranges of wave-
length as shown below :-

Each transformer is packed in a carton. s.
No. oo 8o to z5o metres .. (07o) .. 10
No. o I5o to 300 metres 10
No. 2 300 to 6)o metres 10
No. 2 55o to 1200 metres .. .. 10
No. 3 1200 to 3000 metres .. .. 10
No. 4 2500 to 7000 metres .. .. .. .. 075 .. 10

Complete Set oo to 4 in case .. .. 076 .. 55
No. A6 35o to 55o metres .. .. .. 077 .. 10

Any number of these transformers can be supplied matched at NO EXTRA
COST if specified when ordering.

VARIABLE CONDENSER, square law for tuning M.H. H.F.
Transformers 0.0003 ,LLF capacity. Plain .. ... 8/6 each.

Vernier . 14/.

DUAL VARIABLE CONDENSER for tuning two stages of H.F.
Amplification in tandem. Matched pair of M.H. H.F. Trans-
formers work perfectly under these conditions tuned with the
Dual Variable Condenser. Each half of the condenser is
0.0003 1.4.F capacity. 19/.. each.

Send forM.H.H.F. Amplification leaflet giving full particu-
lars of the entire requirements of H.F. Amplification.

111111111 L M JAR'-
111111111

Manufacturers of Wireless and Scientific Apparatus

179, STRAND, LONDON, W.C.2

Barclays 651

Reduction
in

Valve Prices
OWING to an increased demand and

greatly extended manufacturing
facilities, we have decided to reduce
the price of the

"COSMOS" D.E.11.
DULL EMITTER VALVE

from 25 to

- 22/6
This valve, as is now well known, works off a single
Dry Battery. It takes 0.25 amps at r. r volt and is
the best Dull Emitter Valve for Loud Speaker work.

0 o 0 0 o
The new

"COSMOS" A.45
BRIGHT FILAMENT VALVE

WILL BE SOLD AT

11/-
This is a highly efficient valve for all reception pur-
poses, being equally suitable for detection, H.F. and
L.F. amplification. It takes 0.7 amps at 4-5 volts.

0 0 0 o o
The new

"COSMOS" S.P.18
SHORT PATH

DULL EMITTER VALVE
WILL BE SOLD AT

18/-
This is an, entirely new departure in valve design.
The unique- construction of the electrodes enables
the' distance between them to be greatly reduced, so
that Electrons only traverse a very SHORT PATH.
This gives :-

Greater amplification
Exceptionally good rectification
Greater output without distortion,

EXCELLENT FOR "LAST STAGE" AMPLIFICATION

For " Crystal Clear " reception use

VALVES
Advt. of Metro -Vick Supplies, Ltd. London.
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You can build this Trap to cut
out local interference.

Anyone can build a wireless set from
Instructions contained in the Radio
Press Envelopes. Build yourself the
wavetrap described in Envelope No. 6.
These Envelopes may be obtained
from your regular wireless dealer,
newsagent or direct from Radio Press
Ltd., Bush House, Strand, London, W.C.Z.

(1

iii

III

s.

Now for a Change-Switch
over to Bournemouth. z-

YES, but can you cut out your
local Station ? How often is
that question asked by radio

enthusiasts ? The answer is to be
found in the Radio Press Envelope
No. 6, which contains full details for
the construction of the A.B.C. Wave
Trap-an instrument which is the re-
sult of much research by G. P.
Kendall, B.Sc., into the question of
the elimination of undesired signals.
This instrument contains no less than
3 distinct types of wave trap arrange-
ments, any one of which can be
brought into operation at will. The
contents of the Envelope include a

general treatise on the experiments, instruction
sheets, blue prints, photographs and working
drawings. When tested 3 miles from 2L0
the A.B.C. Wave Tiap completely eliminated
the London Station and brought in Bourne-
mouth. Although theoretically a loss in signal
strength must be admitted, it is so small that
it is seldom apparent to the human ear.

This highly efficient Wave Trap gives a choice
of working with either A, B or C type of
eliminator circuits, and its great efficiency is
obtained by the elimination of losses in design.

We have every confidence in telling our
readers that the A.B.C. WAVE TRAP will
enable them to cut out their Local Station
without sacrifice of signal strength, provided
always that their aerial and earth systems are
of average efficiency

You can build this Wave Trap for about 30/- inclusive of handsome cabinet and coils which
are built into the design. Normally Constructed to operate on the 37)0-600 metre hand.

Barclays Ad. 1215
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Cossor
Bright Emitter

Benjamin Franklin

Wu ncell
Dull Emitter

Benjamin Franklin's Gift to Radio.
TO all wireless enthusiasts,

Benjamin Franklin should be
remembered as the first man

ever to attempt the extraction of
electricity from the atmosphere. His
early kite flying experiments effectively
demonstrated that in very damp
weather when the atmosphere was
heavily charged with electricity that
a strong electrical current ran down
the wet string.
To -day, in this country there are more
than a million Benjamin Franklins
busily engaged night after night in
extracting electrical energy from the
ether and converting it into enjoy-
ment. Some do it by means of simple
Crystal Sets and others by means of
more efficient Valve Sets. Of all the
Valve enthusiasts, by far the greater
proportion are Cossor users-for there

Advertisement of A. C. Cossor, Ltd., Highbury Grove, N.5.
It will pay you always to watch WIRELESS WEEKLY Advertisements,

is no Bright Emitter Valve more
popular in Great Britain.

With their arched filaments and their
electron -retaining hood -shaped Anodes,
the P.r and the red -topped P.2 are a
familiar sight in every Wireless Shop.
And now comes the Cossor Wuncell-
an entirely new type of Dull Emitter-
which bids fair to attain an even
greater measure of popularity. In this
short space we cannot tell you its
many advantages-how its filament,
when glowing, is all but invisible-
how volume for volume it is fully
the equal of our own Bright Emitters
-how in current consumption and
long life it is unexcelled-all these
points are fully covered in a large
interesting Folder, which your own
dealer can give you free, or which we
will send you on receipt of a postcard.
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Putet Mae/
N0 matter whether you are a beginner,

amateur or expert in matters wireless,
you will find one or more books that will

be of very great assistance to you among the
excellent series published by the Radio Press.
It is quite likely that one of those illustrated
above is just what you need now.

HOW TO MAKE
YOUR OWN

BROADCAST
RECEIVER.

By John Scott -Taggart,
F.Inst.P., A .111.1 .E.E

An ideal book for the
beginner, showing how
he can build cheaply
and well a Broadcast
Receiver.

Series No. S3.

1/6 or 1/8 post free.

HOME BUILT
WIRELESS

COMPONENTS.

Shows how the enthu-
siast can make for
himself every compo-
nent required for a
Receiving Set.
It pays for itself in
the first few pages.

Series No. Si 6.

2/6 or 2/8 post free.

WIRELESS SETS
FOR HOME

CONSTRUCTORS.
By E. Redpath.

A book which instructs
its readers how to
make efficient Wire-
less Sets for all pur-
poses.

Series No. S17.

2/6 or 2/8 post free.

Complete List " S " of Radio Press Series of Books
will be sent post free on application. Obtainable from
all Newsagents, Bookstalls, local Wireless Dealers, or
direct from the Publishers. When ordering direct be

sure and quote Series No. " S

'adio -10-7c,50
1 s

BUSH HOUSE. STRAND, LONDON. W.C.2.
, 

Barclays 1226
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a FIXED CONDENSERS
are symbolic of Stonehenge because of the
everlasting qualities which serve to male them
immune from trouble in the most exacting and
protracted use. They stand the test of time.

Guaranteed within5% of stated capacity.
This accuracy has never before been
obtainable by tl.e public. The only One
Hole Piscine Condenser on the market.
Buy one. Test one. It will prove our
statements and, thoroughly satisfy you.

FEATURES:
Reliability at Capac-
ity. Finest grade Mica
Di - electric. Highest
possible quality Cop-
per Foil. Adapted for
Terminal or soldered
connections.

CAPACITIES:

.001 to .0005,
price 1/3 each.

.002 to .006,
price 2/- sank.

If your dealer cannot supply Fission
Components, send your order to us together
with his name and address, please!

LIGHTING SUPPLIES CO.\ 2, Finsbury Avenue, London, E.C.2. /T

Barclays 659.

PORCELAIN
Reversible Valve Holder.
One -hole fixing, above
or belowpanel. 1/3each.

COIL MOUNT' Plug. 1/- each.
With the Perfect

ATHOL ENG. CO.,
Cornet St., Hr. Broughton, Manchester.

Pickett's Cabinets
De Lose Model.

Takes Polished
Panel Mahogany Oak
120 27/8 22/6
13x12 36/- 30/-
12x15 40/- 84/6
12x18 45/- 38/6

Carriage extra.
Estimates-per return
post. Send far cabinet
designs and lists f see.
Cabinet (W.L.) Works,

Bexley Heath, S.E.

-PARIS AND OTHER STATIONS -
Clearly heard on Loud Speaker Nr. London using
the " MIRACLE" MASTER 2 -Valve Set.
£3-12-6 plus Royalties. I, 2, 3 & 4 Valves. Trade
Supplied. Send stamp for particulars.
WORLD'S WIRELESS STORES, Wallington.

RADIO PRESS INFORMATION Df:PT.

2/ 6 QUERY
COUPON

WIRELESS WEEKLY.
Vol. 5. No. 15, Jan. 28, 1925.
(This coupon must be accompanied by
a postal order of 218 for each question,
and a stamped addressed envelope.)

the difference between

good and bad reception
VERY few Dull Emitter Valves can be worked satisfactorily

from Dry Batteries. As most of us know, all dry
Batteries fluctuate in output-their very nature prevents them
from being constant.

The result is that after the current has been switched on,
continual adjustments are necessary to keep the valves
working at their most sensitive point.

If a small portable Accumulator is used however its current
is constant and the Valve operates at its best.

The Oldham shown above is portable, non -spillable and has
a large capacity. Its cost for recharging is only a few coppers
and it will run a 2 -valve Set using Dull Emitters several weeks
on one charge.

A quality proposition throughout, itoffers the most economical
solution to the battery problem. See it at your Dealer's to -day.

2 volts 1 2/.. 12 amp. hrs.

OLDHAM & Son, Ltd., Denton, Manchester.
London : Gt, Chapel St., Oxford St,, W.I.

Newcastle : 1, SL Mary's Place
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By Oswald J. Rankin.

HIS is the latest addition to the series of authoritative books on wireless
published by the Radio Press, Ltd., books vs ell known for their accuracy and

great simplicity in giving the Public in a perfectly readable manner just the
information they need.

This exceedingly useful Book contains over fifty different switching arrange-
ments covering practically every possible requirement.

The diagrams are shown both theoretically and pictorially, so that even the
absolute beginner cannot possibly go wrong through lack of knowledge in
diagram reading.

Every enthusiast has used up valuable time worrying out the most efficient
way to switch some particular circuit, component or accessory simply and
economically. Switching often presents many difficulties, but with this new
Book, all difficulties arising from a desire to switch your set efficiently, vanish,
together with the possibility of burning out valves and possible damage to batteries.

Ask for the book with the distinctive yellow cover, the Radio Press Series
No. S22, Price 1/6. Obtainable from all Newsagents, Booksellers, your
local Wireless Dealer, or direct from the Publishers. Post Free 1/8.

When ordering be sure and quote Series No. S22.

1/6
Post Free

1:8.

130

Switch and be Safe
'Rabic) 1Pre6s, 1Ltb.,

BUSH HOUSE, STRAND, LONDON, W.C.2.
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UALITY is the only single word that could be
used to describe all the productions of the
Radio Press.

Quality is an attribute more essential in the activities of a great
Publishing House than in any other line of business.

Nearly half a million readers depend on the information contained
in the various publications produced by the Radio Press, and
nothing but the best is ever allowed to appear.

Accuracy in the Editorial Pages of technical publications is
absolutely essential, and readers of the Wireless Weekly, Modern
Wireless and The Wireless Constructor know that the information
contained within the covers of their favourite wireless papers is
absolutely reliable.

If a reader sets out to construct any piece of wireless apparatus
from information contained in any publication of the Radio Press,
he starts with confidence that, provided he follows the instructions
given, he will obtain the results he set out for, because he knows
that a similar set had actually been constructed and tested by
experts before its description and constructional details were ever
published.

All Radio Press publications are under the general and
personal direction of John Scott -Taggart, F. Inst. P.,
A.M.I.E.E., the well-known authority and inventor of the
S.T.100 and many other original and popular circuits.

Vreoe,
BUSH HOUSE, STRAND, LONDON, WC. 2,

The Largest Firm of
Wireless Publishers

in the World.
Barclays 1217
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View of an Rd. 5 -Valve Receiver
showing 3 transformers in juxtaposition.
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THREE TOGETHER --WITHOUT INTERACTION
THE R.I. TRANSFORMER has been universally admitted to be the world's general
purpose transformer for perfect distortionless amplification Its operation as a result
of the special internal coil construction and heavy insulation has an efficiency higher
than that of any other transformer on the market, and the world's general standard of
transformation has been set as that of the

R.I. STANDARD
The R.I. has not only perfect operation in itself, but can be used in close
construction with other R.I. transformers without the slightest interaction,
as shown above in the famous R.I. five -valve receivers.

NO DISTORTION-NO INTERACTION
That means that the R.I. is the only transformer for YOU.
See that you ask for an R.I.
No other transformer will ever satisfy you like an R.I.
Ask your dealer.

PRICE 25/-
Write for the R.I. catalogue free on request.

iminmenvene
Radio Insh-aom 1.1x
12 Hyde Sire a tDxfbrci Street

fro

$e

Telephone: RECENT 6214(3ina)\ki.C.I.Telegrams"Instradlo London! ;414

Printed for the Proprietors, RADIO PRESS, LTD., Bush House, Althkyeli, W.C.2., by THE AVENUE PRESS (L. Upcott Gill & Son, Ltd.), 55-57, DruryLane, London. W.C.2. Published on Wednesday of each week at 3, Bolt Court, Fleet Street, London, E.C.4. Address for Subscriptions and Editor's,Communications :-Bush House, Strand, London, W.C.2. Advertisement Managers :-BARCLAYS ADVERTISING, LTD., Bush House, Strand, Load.mW.C.2. Registered as a newspaper and for transmission by Canadian Magazine Post. Su bseription rates 5_ per annum, 16/3 for sixmonths, post free. Sole Agents for Australasia :-GORDON & GOTCH (Australasia), LTD. For Canada :-IMPERILL NEWS, LTD. For South Africa :-CENTRAL NEWS AGENCY, LTD. For Japan :-SALE & FRIZAk, LTD.

PDF compression, OCR, web optimization using a watermarked evaluation copy of CVISION PDFCompressor


