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The Bumdept method of one-
, hole fixing is unusual in that
the.: -pointer -knob will rimain
flush with any panel from
/ to an inch in thickness.
There is only one hole to
drill and one mg tejighten.

The element is wound
thick wire, having high
carrying capacity.

The brush moves over a flat
surface with a very smooth
movement and cannot work
loose. The contact resistance
is low.

RTISEMENTS NOVEMBER 4TH, 1925

This neat scale saves one the
trouble of engraving the panel.
It is interesting to note that
either the scale or knob' will
cover holes previously drilled
for our old rheostats.

4 As these rheostats are made
almost entirely of metal, the
heat dissipation is increased.
On account of this and the
fact that there is ample air-
space between element and
panel the ebonite cannot be
damaged by heat.

Large -headed screws are pro-
vided for connecting wires.

New Burndept Rheostats better than ever
THOSE who already know of the Burndept

reputation in the production of rheostats will
take special interest in the new models whiCh

are constructed almost entirely of metal. They are
a distinct advance both in appearance, efficiency and
durability and are very easy to fit.

The movement is perfectly smooth and
absolutely noiseless. Each rheostat is
supplied with a scaled aluminium plate
and a neat pointer - knob, ready for
mounting on any panel from / to / an
inch in thickness.

The well-known Dual Rheostat, illustrated
in its new form above, was first introduced
by Burndept in December, 1923. We have
gone a step further in this direction by
producing a Super -Dual Rheostat, which
enables one to use any valve, bright or
dull -emitter, with any battery up to 6
volts ! It may truly be described as the
" universal " rheostat.

Two Burndept Potentiometers are now obtainable,
with 250 and 500 ohm windings, the latter type being
particularly suitable for use with dry batteries.

C U T HERE

I To BURNDEPT WIRELESS Ltd., 1

I Aldine House, Bedford Street,
Strand, London, W.C.2.

Please send me Publications 276 & 281

NAME

ADDRESS

I DATE

The special contactor -spring between
spindle and body ensures perfect con-
tact and complete absence of "frying

noises'.

That these new Rheostats will meet with general
approval cannot be doubted. In price, performance and
appearance, they have no equal. Send the coupon
below for Publication 281, giving full particulars of
the various types, and a free copy of the Burndept

Components Catalogue. Here are brief
details of the eight models :

Price list of New Rheostats, supplied
complete with Scale and Pointer -knob,
ready for mounting on any panel.

No. 754. Power Rheostats, 2 ohms, 3 amps. .. 5/ -

No. 756. Standard Single -Valve Rheostat,
7 ohms, 11 amp. .. 5/ -

No. 757. Medium Rheostat, 15 ohms, 1 amp. 5/ -

No. 758 H.R. Rheostat, 30 ohms, 0.5 amp. 5/ -

No. 743. Dual Rheostat, 5-30 ohms .. 6/ -

No. 744. Super -Dual Rheostat, 10-60 ohms 7/6

No. 760. Standard Potentiometer, 250 ohms,
0.1 amp. .. 6/ -

No. 759. H.R. Potentiometer, 500 ohms, 0.05 amp. 7/6

The Burndept Range includes everything for radio
reception from components to complete installations.

BURNDEPT
' 6/ffp<fer
4M i2/' '''''''''

HEAD OFFICE :
Aldine House, Bedford Street, Strand, London, W.C.2.

Telephone : Gerrard 9072. Telegrams : Burndept, Wcstrand, London.

BRANCHES at Belfast, Birmingham, Brighton, Bristol,,rCardiff, Exeter, G!a.gow, Leeds
Liverpool, Manchester, Newcastle Northampton and Nottingham.
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NOW that we have had time
to read through carefully
and analyse the mass of
replies to our form, " We

Ask for Your Criticism," which ap-
peared in Wireless Weekly for
October 7, we should be guilty of
gross ingratitude if we did not
immediately express our sincere
thanks to our readers for the
trouble they have taken to express
their ideas.

As regular readers know, we have
published a form of this type on a
previous occasion, when we also re-
ceived a remarkable response, but
in the present case the replies, in
the great majority of cases, have
been fuller and more detailed than
we had even dared to hope. More
than anything else, we appreciate
the frankness with which the views
have been expressed, and in hun-
dreds of cases the forms have con-
tained valuable ideas and sugges-
tions for articles which, with the
facilities now available at the Radio
Press Laboratories at Elstree, we
can immediately put in hand.

Wireless Weekly, .as our regular
readers know, has for some time
past been paying particular atten-
tion to the reception of short waves.
Our readers' views, as expressed in
the criticism form, have proved to
us the wisdom of this policy, and

r
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Thank You!
have indicated that throughout the
length and breadth of the country
the interest in short-wave reception
and transmission is exceedingly
high. We propose in future to)) de-
vote still more space to short-wave
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work, and, in fact, we have already
started a section which will contain
up-to-date news items based on
direct observations and tests by our
own staff. In addition to this,
there are many problems confront-
ing the short-wave enthusiast which
he is unable, through lack of pre -

Ash

cision apparatus, to solve for him-
self ; such problems are being
tackled immediately by our Elstree
laboratories. On this we shall have
more to say at -a later date.

A study of the question forms has
not been without its humorous
aspect. We found, for example,
that numbers of readers expressed
considerable feeling in their replies
"to the question No. to-" Do you
wish the humorous feature to be
continued? " " I can stand it,"
said one man. " Yes! A thousand
times yes! " says another, while
immediately following this we came
across a form in which " No ! No!!
No I " was inscribed in large
block letters. Perhaps the most in-
teresting reply of all was, " I do not
understand to which article you
refer." The majority of our readers
like the feature, however, and it
will certainly be continued.

A particular ward of thanks is
due to those readers (and they are
many) who, in addition to filling in
the question form in great detail,
sent to us expression of their views
in the form of letters. We especi-
ally desire to thank correspondents
at Westcliff-on-Sea, Oxford, South-
ampton, Earl's Court, Altrincham
and Bracknell, whose letters we
have found particularly helpful.
Once more, THANK YOU I

Sclited _by
JOHN SCOTT -TAGGART,

F. Inst. P., A.M.I.E.E.
November 4, Vol. 7, No. 7.

Nothira contained herein U to De regarded as permission or evrattrace.
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Charac Ateristicsof Valves? 4
g
A

By CAPTAIN H. L. CROWTHER, M.Sc., Deputy Director of A
10Research to Radio Press Ltd. Vi

A
The correct design of valves for specific purposes can nowadays be A

Aaccurately determined without the assistance of experimental work.
Capt. Crowther discusses here the principal factors which affect the A

characteristics of valves intended for different functions. A
A
A
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HE characteristics,
constants, and possi-
ble performance of a
valve entirely depend
on the size and
position of its elec-

trodes. In the early days of valves
the effect of altering the design of
the electrodes was only known in a
general kind of way, with the re-
sult that valves at that time were
made rather by a trial and error
method than by actual design. At
the present time a large collection
of data and formulw are available,
by which practically any ordinary
type of valve can be designed from
beginning to end without the assist-
ance of experimental work. The
actual mathematical treatment of
the problem is complicated, and
would not be of interest here. Un-
less actually interested in valve
manufacture, all one requires is a
general idea of the function of each
of the electrodes, and how they
affect the working of the valve.

The Valve Filament

The filament is the primary source Fig. 1. --Illustrating the comparativeof the electrons which are required emission of bright- and dull -emitterfor the operation of any type of valves at different filament tempera -
valve. In the soft valve, of course, tures.
electrons are also obtained by the The efficiency of the filament also
ionisation of the gas present. Also, for operation at about the lower depends to some extent on the rela-
in the dynatron type of valve, figure, whereas transmitting valves tive diameter and length of fila-
secondary electron emission is ob- may be designed for operation at ment. With a short, thick fila-,
tained by bombardment of tie any value up to 15 milliamps. per ment the cooling at the ends may
anode. Both these types of valves, watt, .depending on whether life or be considerable, and a certain
however, are primarily dependent economy in filament batteries is the amount of power may be consumed

The emission from the filament is
directly proportional to the area of
its heated surface, and also to its
temperature. It also depends on the
type and composition of the fila-
ment.

As economy in battery power to
heat the filament is usually very im-
portant, the next question is how
emission depends on the filament
current and voltage. The most
economical valve from this point of
view is one which has a high fila-
ment efficiency or high total emis-
sion per filament watt consumed.

. As the filament efficiency depends on
the temperature of the filament, and
consequently on the life of the vatve,
it is essential to consider filament
efficiency in conjunction with a
satisfactory life. With bright -
emitter valves the filament efficiency
may be from about 2 milliamps. per
watt to about 15 milliamps. per
watt.

Life of Valve Filament
Receiving valves, in which long

life is essential, are usually designed

on a supply of electrons from the more important. In aircraft, for
filament. instance, the life of the valve is

Filament Emission and Battery sacrificed in order to cut down the
Power power required for the filament, and

valves are used with an emission
as high as lo or 12 milliamps. per
filament watt. The life of bright -

ti
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Fig. 2.-A curve showing the relation-
ship between the temperature of the
anode of a valve and the energy dis-

sipated.

emitter valves under these condi-
tions is necessarily very short.

Dull -emitter valves, on the other
hand, have emissions of the order
of 20 to 30 milliamps. per watt,
and at this value the life is prob-
ably as long as a bright -emitter
with only an efficiency of 1 or 2
milliamps. per watt.

TEMPERATURE

210

Temperature and Efficiency
An interesting point in connec-

tion with dull -emitter filaments of
the thoriated type is that the fila-
ment efficiency may actually fall as
the temperature of the filament is
increased above a certain value.
There is, therefore, an economical
temperature at which a dull -emitter
filament should be designed to
operate. In the case of the bright -
emitter the filament efficiency always
increases rapidly with increasing
temperature.

Diameter and Length of Filament
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which does not assist in the elec-
tron emission. Thus a long, thin
filament of the same surface area
would consume less watts for the
same emission and the same -tem-
perature. On the other hand, the
life of a filament at any given tem-
perature is proportional to the

-- VALVE W/TH L -.1-% --- Jir " L =2
_, (WHERE L=LtworHof

CtQELECTRODES) ,,i,,-1.- 0
40°S'

0 0, 0 9' '11- 0 0

401:1S'''
2

ANODE VOLTAGE
Fig. 3.-The anode voltage -anode cur-
rent curves of valves with long and

short anodes.

diameter. A thick filament can,
therefore, be run at a higher
temperature for a given life.

All these factors, together with
the general design of the other
electrodes, and also the available
power supply for the filament, must
be. taken into consideration in the
design of the filament.
The Size and Shape of the Anode
As ordinary receiving valves are

not required to dissipate much
power, the actual surface area of
the anode can be made as small as
convenient to suit other considera-
tions. In the case of power ampli-
fying- valves for large loud -speaker
work, the anode must be large
enough to dissipate several watts
without overheating. In trans -

0
- GRID VOLTS

Fig. 4.-The more commonly used grid
volts -anode current curves correspond-

ing to those given in Fig. 3.

mining valves, however, the size
of the anode governs the power of
the valve. In fact, the usual rating
of a transmitting valve is the
amount of energy that can be safely
dissipated at the anode.

Surface Area
The actual surface area of the

anode required to dissipate a given
number of watts depends on the
metal used. Nickel and molybde-
num are the two chief metals used
for transmitting valve anodes, and
in each case there is an accepted
figure for the safe dissipation per
square centimetre of surface. A
molybdenum anode can dissipate
two or three times" the power that
Can be dissipated by a nickel anode
of the same size.

Anode Shape and Impedance
The shape of the anode bears an

important relation to the character-
istics and constants of the valve.
For instance, a valve with a long
anode can -be made of lower impe-
dance for any given amplification
ratio than a valve with a short
anode. An oval -shaped anode with
a loop filament also has similar
advantages. The oval anode is
also more convenient from the struc-
tural point of view, as it offers

'OPEN GRID VALVE.

IHE*11
CLOSE GRID VALVE.

 9

0°.tt

- OPEN MESH °ROMA.% GRID.
--- FINE MESH OR SPIRAL GRID.

v 100

.--;04Dg

JON

-GRID VOLTS -P

Fig. 5.-Characteristic curves of valves
with open and close mesh grids.

better facilities for supporting the
grid and filament. The diameter of
the anode and the distance from the
filament affects the working voltage
of the valve. The greater the dis-
tance of the anode from the filament
the larger will be the working volt-
age required. Thus a valve for
operation on a low anode voltage
should have an anode as close as
possible to the filament.

Grid Diameter and Mesh
The mechanical construction and

disposition of the grid or control
electrode probably has more bearing
on the actual characteristics of the
valves than either of- the other elec-
trodes, and its dimensions are very
critical.

Amplification Ratio
The amplification ratio of the valve

is the ratio of the slope of the anode
current -grid voltage characteristic
to the slope of the anode current -
anode voltage characteristic, the
slope in each ca -se being that at the
point -representing the particular
adjustment under consideration.

211,

This factor is chiefly controlled by
the diameter and mesh of the grid.

As this amplification ratio " m " is
controlled by so many variables, it is

A modern high -power transmitting
valve.

best expressed by the following
formula, which holds good gener-
ally for N -&.yes with cylindrical
anodes and helical grids

71- Dg N log(Da)
Dg

m
logCr 1,1.)

Where Dg -=diameter of grid.
Da=diameter of anode.

d=diameter of grid wire.
N =grid mesh in turns

per Cm.
An Example

For example, if diameter of grid
spiral Dg= 1.5 ems., diameter of

tNtiPL

--- OPEN MESH GRID.
--- FINE MESH _GRID.

RD
1.(-

ANODE VOLTS

Fig. 6.-The anode voltage -anode cur-
rent curves of the valves whose other

characteristics are shown in Fig. 5.
anode Da=5 cms., turns per cm, of
grid N=5 turns per cm., diameter of
grid wire d -.021, the .amplification
ratio " m " as given by the above
formula is equal to about 15.

Since " m " is proportional to
Dg x log( ----31 it can be seen that

Dg
there is a best grid diameter for any
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given anode which gives a maximum
value for " m "-assuming, of
course, that the mesh is not altered.
It can also be seen from the formula
that the finer the mesh of the grid
the greater will be the amplification
ratio. For instance, if the turns per
cm. in the grid spiral are doubled,
the value of " m " is more than
doubled. An increase in the dia-
meter of the grid wire itself also
increases " m."

Fine Mesh Grid
Again, by an increase in fineness

of the grid mesh the anode current -
grid voltage characteristics are
moved from left to right for corres-
sponding anode voltages. (See
curves.)

Another important effect of in-
creasing the turns per cm. in the

Shevo char* d moth 6reeri
for ..00ron d.0d 00090
(000d. .dkige toed).
Show, change olancdetur.nt

d anode soli.
for iero grid odential
MaxlinwnMarlicolioni61.
Where g-IncremenT ol mod.a- -3PS'

poren9o1 change offvow,
current for rid

ono o-Inerernenl anode 3
current for anode

potential change of 1volt.

VC1.469:einot::qatea dome

........ 9 r
.... ...

5

`55 Si 6/

3 0a
-Grid Volts+

56 59 CO 61

Anode VoIrs

Fig. 7.-Showing how the amplification
ratio and impedance of a valve may be
obtained from the characteristics. The
lower horizontal scale refers to the

dotted curve.

grid spiral is to crease the steep-
ness of the anode current -grid
voltage and anode current-anode
voltage characteristics.

For anode rectification and cumu-
lative grid rectification, the steep-
ness of these curves is of consider-
able importance for sensitivity.

Valve Impedance
This is not simply the resistance

of the valve as obtained by dividing
the value of the high-tension voltage
applied to the anode by the anode
current. It is obtained by finding
the change in anode current pro-
duced by a small change in the anode
potential, and dividing the change
of anode volts by the change in anode
current. For example, if a valve at
zero grid potential gives to milli -
amps anode current at 90 volts and 12
milliamps at iro volts on the anode,
then the impedance of the valve at
zero grid volts and a mean anode
voltage of too, is equal to

xio-90 - 1o,000 ohms
2/1000

as 4 6

62 63 64 60

Impedance and Amplification Ratio
The impedance of a three -electrode

valve and its amplification ratio are
very closely related. A valve with a'
high " m " always has a high im-
pedance, and a low impedance neces-
sarily means a low " m." The ideal

Ova -/maracva ,Afrecer ONCl/17.

T. IV( RM. 'AIRMAN(' O MY! la
5400z orkwor CalM(10-1010
VOLTAGE OtAffftlaiSIIC

0.5100( Of ANON COMO-ANODE
VeL TALE flIARAUIRISIg.

T 2T 3T 4T ST OT IT ST 0 Or
8- IN 7f1014 Of Of ffit441fAtOf IMPEOANCEW

Fig. 8.-A curve showing the magnifica-
tion factor of a valve for different values

of impedance.

valve foc most purposes would have
a low impedance and a high amplifi-
cation ratio. These characteristics
however, cannot be obtained in prac-
tice, and it is necessary to sacrifice
low impedance in order to obtain a
high amplification ratio and vice
versa.

Loud -speaker Work
For some purposes, such as loud-

speaker work, a low impedance is
essential, and this should be com-

M tO 30 S' 60 00 90 I 163

Arad* Vollaqe 00
Sat 4,49.(i0e,11 brc.(2 764,4 666(31arno0 Vokap

Fig. 9.-The characteristics of a two -
electrode valve showing its low

impedance.

Lined with the highest possible value
of " m." The ratio of " m " to im-
pedance is chiefly controlled by the
length of the electrodes. This as
equivalent to running two or more
similar valves in parallel. If this is
done, it can easily be seen that the
slopes of the anode current-grid
voltage characteristic and the anode
current-anode voltage characteris-

212

tic are proportional to the number
of valves used. Thus the amplifica-
tion ratio remains constant, but as
the slope of the anode current-I
anode voltage characteristic is pro-
portional to the number of valves,
the impedance is inversely propor-
tional to the number of valves. Thus
with two valves in parallel the im-
pedance is one-half that of one
valve. For this reason two or more
valves are often used in parallel for
loud -speaker work.

Valves with oval electrodes can
also be designed with a high ratio of
impedance to " m."

SO

30K/rode Voice n1/19
Anode and Grid
Connec/ed Toge/her
317ecirode Valve rn/h
Grid o/ Zero Po/en//ol

Moot VoorAct

Fig. 10.-Illustrating the difference in
impedance between a two- and a three -

electrode valve.
Impedance of Two -Electrode Valve

The impedance of a two -electrode
rectifying type of valve is much
lower than that which can be
obtained with the three -electrode
valve. The insertion of a grid of
any description between the anode
and filament increases its impedance
to a very large extent. If the grid
and anode of an ordinary three -
electrode valve are joined together,
the impedance of the valve probably
falls to less than one -tenth its
Original value when the valve was
used as a three -electrode type.

Valve Impedance and Output
When valves are required to

supply power for the operation of a
loud -speaker, the impedance is
of great importance. For any given
anode voltage the maximum energy
that can be obtained from a valve is
limited by its impedance. This
assumes, of course, that good qual-
ity is required, and that the valve is
only operated with a negative grid.

Ordinary receiving valves with
impedances of the order of 20,000
to 30,000 ohms are only capable of
supplying a small fraction of a watt
tor a loud -speaker with voltages of
between too and 200 volts. As a
loud -speaker giving good strength
probably delivers the order of one
watt in the form of sound energy, it
is important that a special type of
valve be used for this purpose.
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Check Your O wn Tunin
By J. H. REYNER, B.Sc. (Hons.), A.C.G.I., D.I.C.,

Staff Editor.

Some details of a simple testing set whereby the
high -frequency resistance, inductance and capacity
of any particular circuit may readily be checked.

N my article last week I indicated that
I should shortly describe a simple testing
set which would enable the serious ex-
perimenter to make measurements for
himself of the high -frequency resistance
of any particular coil. The instrument

described in this article is the outcome of experiments
which 1 have recently conducted, and I have made it
in such a form that it can be used for a variety of
other purposes.

The Auto -Resonator
The principle of the device is as follows :-There

is first of all a local oscillator, which generates a high -
frequency current of the particular frequency at which
the measurements are to be carried out. A small
pick-up coil is provided, which is coupled to this oscil-
lator, and so induces currents into the particular circuit
under test. The test circuit is then tuned by means
of a suitable calibrated condenser, the resonance point
being indicated by means of a valve connected across
the condenser.

This valve is arranged to measure the voltage
developed across the condenser, and thus give an indi-
cation of resonance. The unit has been made up as a
self-contained piece of apparatus with the exception
bf the necessary batteries-that is to say, it contains
its own source of supply, and the necessary device for
detecting the condition of resonance in the tested
circuit. For this reason. I have called it the Auto -
Resonator.

Circuit Diagram
The diagram of the circuit finally employed is shown

in Fig. 1. It will be seen that the oscillator is com-
paratively straightforward, consisting of a tuned coil

COIL TO BE
MEASURED

SOOppr 1F
400japFr--11--
300 per ---11-411
200 ppF

1 0OppF 11-*

CALIBRATED
CONDENSER

150,upF

DETECTOR

GRID BIAS

'III

(or Circuits

The components of the Auto -Resonator are
mounted on a board, adequate spacing being

a desirable feature.

The Detector Valve
It will be seen from Fig. i that a small quantity

of energy is picked up by the coupling coil, and
introduced into a circuit containing the coil under test,
which is tuned with a variable condenser. The voltage
across this condenser is applied across the grid and
filament of the detector valve.

This valve is arranged to rectify on the anode recti-
fication principle. That is to say, the anode current
is reduced to a small value by the application of a
suitable negative grid bias voltage, and the application
of the voltages across the grid and filament then causes
an increase in the mean anode current. The anode
current is measured in this case by a milliammeter
inserted in the anode circuit. This instrument need
not be very expensive, and I myself employ an instru-
ment giving a full-scale deflection for a current of
about 3 milliamperes.

Anode rectification is employed in preference to the

4
VERNIEVI'. "11r SOOif F

PICK-UP
COIL

OSCILLATOR

Win 12

Fig. 1.-The circuit diagram of the Auto -Resonator. Note that the negative of the H.T. battery
is connected to L.T. negative.

in the anode circuit, with a reaction coil in the
grid circuit. The two coils were both wound on the
same former, details of which are given in Fig. 2.
This form of oscillator is essential for reasons which
will be apparent later.

213

MILLIAMMETER:

usual grid condenser and leaf; method, because this
latter method introduces considerable damping into the
circuit. The effective resistance of a tuned circuit may
be increased by as much as 20 to 4o ohms if the
detector valve is arranged to operate with the usual
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condenser and leak connection. With the provision
of a separate local oscillator, as in this instrument,
sufficient current can be induced into the tuned
circuit to make anode rectification perfectly satisfactory,
and the damping to this case is negligibly small.

Constancy of Input
It is absolutely essential in many types of measure-

ments, particularly in the methods employed for

This view shows the oscillator coils and the pick-up
coil quite clearly.

measuring high -frequency resistance, that the input
from the oscillator to the tuned circuit shall be approxi-
mately constant, irrespective of the tune of the
secondary circuit. Now it is found that if the coupling
between the pick-up coil and the oscillator is strong
then this condition of constant input does not apply.
Further, if a tight coupling is employed, the frequency
of the source of supply will vary as the tested circuit
is brought into tune, and the magnitude of this varia-
tion may be as much as io per cent, or more.

Variation of Frequency
It is obviously impossible to carry out any reliable

measurements if such a state of affairs prevails. Con-
sequently it is most important to have a very weak
coupling between the oscillator and the tuned circuit.
In testing this particular instrument I arranged to
pick up the oscillations generated by the local oscil-
lator on a heterodyne wavemeter, and listened to the
heterodyne note as' the test circuit was brought into
and out of tune.

Oscillator Coupling
The original oscillator consisted of two 25 -turn coils'

wound on a 3 -in. cylindrical former, and a small
it-in. diameter coupling coil was arranged to rotate
inside this coil. It was found that even when the wind-
ing on this coupling coil was reduced to a single turn
only, the coupling was much too tight, except when
the coil was practically in the zero position. When
the coil was placed at an angle of 45 degrees, the
heterodyne note would vary right out of audibility, a
change, at broadcast frequencies, of over io per cent.
Further experiment showed that this type of oscillator
coupling was quite unsuitable for this instrument, and
the oscillator coils were therefore wound on a flat disc
type of former, as shown in "Fig. 2.

The pick-up coil consisted of 63 turns on a
diameter former as before, but this was arranged as
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The principal components which were utilised in the
manufacture of the set were :--

One .000i tiF semi -circular plate condenser with
calibration (R.I., Ltd.).

One .0005 ,LiF variable condenser, with vernier
(Ormond) for the oscillator. A vernier adjustment is
advisable in synchronising the frequency to that of
the local station, a process which will be described
later

Anode Winding 25Turns No.22 D.S.C.
Grid Winding 25 Turns No. 22. D. S.C.

2"
2V2.

Fig. 2.-Dimensions of the former carrying the oscil-
lator coils.

Five fixed condensers-.000r, .0002, .0003, .0004 and
.0005 p.F (Dorwood).

The particular capacity required is connected in
parallel with the calibrated condenser by means of the
clip shown in the photographs.

Two anti -vibration valve holders (Benjamin Elec-
tric, Ltd.).

November 4, t92,5

indicated in Fig. 3. It will be seen that the centre
of the pick-up coil is vertically over the middle of the
actual winding of the oscillator coil, in which position
the coupling is practically zero. With this arrange-
ment the pick-up coil in the maximum position will
still be found to give an appreciable deflection of the
milliammeter of the detector valve, but the change
in strength and in frequency of the oscillator current
is very slight.

This is the portion of the whole apparatus which
requires particular care, as, unless this coupling is
arranged in this manner, so that the actual coupling
is very weak indeed, the results obtained may be hope-
lessly incorrect. If the constructional details, as indi-
cated in Fig. 3,. however, are followed reasonably
closely, there will be no difficulty in obtaining satis-
factory results.

Calibrated Condenser
For measurements of high -frequency resistance, and

also for certain other measurements which can be made
with the Auto -Resonator, it is necessary to know, the
actual capacity in the circuit. It is, however, quite
easy to obtain a calibrated variable condenser from a
maker of high-class instruments. I found, on experi-
ment, that as the variations in capacity which had to
be measured were sometimes quite small, it was advis-
able to use a comparatively small variable condenser -
with a suitable size of fixed condenser in parallel.

I therefore used a variable condenser having a maxi-
mum capacity of .00015 ,ciF, and placed in parallel with
it suitable fixed condensers.

The variable condenser was a standard Radio Instru-
ments semi -circular plate type of instrument, rated at
.000t tiF capacity, which can be obtained with a cali-
bration chart on request. The fixed condensers were
of the Dorwood Precision type, which were employed
because in construction they are actually adjusted to
the rated capacity on a capacity bridge.

Components
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One 2µF condenser-connected across milliammeter

terminals (T.C.C.).
One clip.
One terminal strip, having to terminals (Burne.

Jones & Co., Ltd.).
The construction of the set will present no difficulty,

as the layout can readily be seen from the photographs.
Use of Resonator.

We may now consider how this Auto -Resonator may
be used for a variety of measurements. The most
important of these is that of the actual high -frequency
resistance of any particular circuit. I explained last
meek that the resistance may readily be obtained by
what is known as the " Reactance Variation Method."
This method consists in tuning the test circuit to the
frequency of the supply and noting the current
obtained. The circuit is then mistuned by a certain
amount and the current again is noted. The
resistance is then given by the expression

C-C1
°CC,. V P -

where I and II are the currents at resonance and in the
mistuned condition; C and CI are the capacities at
resonance and in the mistuned condition; w = zr x
frequency.

Measurement of Resistance
Now in actual practice this expression may be con-

siderably simplified. In this particular case we are not
measuring the actual current, but we are measuring
the rectified current produced in the anode circuit of
the detector valve. This current is proportional to
the square of the voltage applied across the grid and
filament, and since this voltage, which is that
developed across the condenser in the test circuit, is
directly proportional to the current in the test circuit,
we can say that the current through the milliammeter
is proportional to the square of the actual current
flowing in the test circuit.

Thus instead of I' we may write D, where D is the
deflection of the milliammeter. The expression for the-
resistance then reduces to R - C

(oCCIC D
D1D1

and it will readily be seen that if we make the second
deflection, that is in the mistuned condition, equal to
half the resonant value, then the expression under the
root sign reduces to unity, and we have the resistance

C-Cl

R

simply given by R.
w0C,

Frequency of Oscillator
As I explained last week, it is necessary to know

Ai"

PLAN. BASEBOARD --"'"
ELEVATION.

Fig. 3.-Details of the mounting of the pick-up
relative to the oscillator coils.

the frequency of the source of supply in this measure-
ment. This may readily be obtained by checking up
against the frequency of the local station, which may

612 TURNS
NP2oS.W.C.
ENAMELLED

coil
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be done with the assistance of an ordinary broadcast
receiver. Tune in the receiver to the local station, and
then switch on the Auto -Resonator. As the condenser
of the oscillator is rotated, so the frequency of the
oscillations will be varied, until these oscillations begin
to heterodyne the carrier wave of the local station, and
the note or whistle will be heard in the telephones.

The fixed condensers on the right
parallel with the variable condenser

clip shown.

Adjust the oscillator condenser until the whistle is
zero, when the frequency of the oscillator will be
approximately that of the local station. The frequency
of the local station can be obtained from the accurate
figures which are published from time to time in the
columns of this journal.

Checking with a Wavemeter
This method will not cause any appreciable inter-

ference because the actual oscillation does not get on
to the aerial circuit, so that the presence of this whistle
need not be viewed with alarm. As has been stated,
the synchronisation of the two frequencies is a
business which requires a vernier control of the oscil-
lator condenser. Alternatively,..if a wavemeter is
available, of course, the frequency of the oscillator may
be definitely determined by this means.

Method of Operating
The procedure, therefore, -in making a measurement

is as follows :-Apply a suitable negative grid bias to
the detector valve until the current is reduced to a
small value (about o.1 or 0.2 milliamp.). The grid
bias should not be so large as to reduce the current
actually to zero. Having calibrated the local oscillator
by the method just described, connect the coil to be
measured across the test terminals, and: place .the pick-
up coil at about the mid -way position (45 deg.). Adjust
the variable condenser with a suitable fixed condenser
in parallel, until the circuit tunes to the frequency of
the local oscillator. When this is the case the deflec-
tion of the milliammeter will suddenly increase.

Weak Coupling
Note the exact readings both on the milliammeter

and the condenser at the maximum deflection. The
value of the pick-up coil should be adjusted until a
suitable indication on the milliammeter has been ob-
tained. It should be remembered that the smaller
the coupling the greater is the accuracy of the method.

are connected in
by means of the
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Thus it is desirable to work the pick-up coil towards
the zero position. The current indicated by the
ammeter at the resonance point should be about to
times that shown under normal conditions.

Then reduce the condenser until the deflection on
the milliammeter in the anode circuit is one-half of the
previous value. Again note the reading on the cali-
brated condenser. The resistance may then be calcu-
lated directly from the formula,

R -
27TCC1 X frequency

in which all the necessary terms are now known.

C

If 60 -milliampere valves are used the instrument is
quite economical to run.

Circuit Resistances
The 'simple method of connecting a suitable coil

across the test terminals and measuring the resistance,
as just described, suffers from one disadvantage. In
the resistance which is obtained the result includes not
only the resistance of the coil, but also the resistance
of the calibrated condenser and the various leads,

-.including the coupling coil. The hest method to
adopt, therefore, is to wind a small standard coil
having a comparatively small inductance, and to place
this across the test terminals first of all. The resist-
ance of the circuit with this coil joined up may then
be obtained, after which the circuit may be opened, and
the particular coil whose resistance is to be measured
inserted.

Preliminary Measurement
If the resistance of the circuit is then measured, the

increase is due to the additional coil which has been
added. With my particular instrument the resistance
of the circuit and coupling coil and variable condenser,
with such fixed condensers in parallel as are necessary,
is of the order of r ohm, so that this precaution is
desirable if reasonably accurate results are required.
A suitable coil for the preliminary measurement would
be one having about zo turns on a ri in. diameter
former, but any small inductance coil may be used
for the purpose. The inductance should he kept small,
particularly if the inductance of the coil being measured
is fairly large, as otherwise the capacity required to
tune it will be very small. In such a case the varia-
tions of capacity required to produce the necessary
change of current would be so small as to render the
results inaccurate.
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Precautions Necessary
It will usually be found, however, that with the cir-

cuit arranged as laid out in this article, the variations
of capacity extend over ro or 20 deg. of the calibrated
condenser, so that reasonable accuracy may be ob-
tained. There are, however, certain precautions which
have to be taken when the instrument is first con-
structed. It is advisable to check the values of the
fixed condensers, which are placed in parallel with the
standard;. the circuit capacity itself also affects the
readings. These points I shall refer to in future
articles, which will also show how this Auto -
Resonator may be used for measuring inductance
and capacity at radio frequencies, and how it may
be utilised to measure the resistance of a complete
circuit, that is to say, a coil complete with its correct
tuning condensers.

A Useful Instrument

Those experimenters who would like to obtain more
definite data concerning their apparatus, therefore, will
find this instrument of particular value, and, in view
of the amount of information which can be obtained at
such a comparatively low cost, it is an instrument
which well repays the trouble involved in making it up.

The transmitting valve panel at the Nottingham
Broadcasting Station.

The Institution of Electrical
Engineers

A meeting of the Wireless Section of the above
Institution will be held on Wednesday, November 4,
at 6 p.m., when an Inaugural Address will be delivered
by the Chairman, Major B. Binyon, O.B.E., M.A.

An Ordinary Meeting will take place in the Lecture
Theatre of the Institution on Thursday, November 5,
at 6 p.m., when Mr. P. Dunsheath, O.B.E., M.A.,
B.Sc., will read a paper on " Dielectric Problems in
High -voltage Cables."
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IN view of the fast increasing
number of countries entering the
field of amateur transmission,

there is a heavy demand for new
".intermediates " (i.e., prefix letters
indicating the nationality of a
station). Herewith is given -a com-
plete list of intermediates up to
date :-
A : Australia .LA : Norway.
B : Belgium. M : Mexico.
BE : Bermuda. N : Holland.
BZ : Brazil. 0 : South Africa.
C: Canada. P : Portugal.
CH : Chili. PI : Philippine
CR : Costa Rica Islands.
CS :Czecho- PR : Porto Rico.

Slovakia. Q : Cuba.
D : Denmark. R : Argentina.
E : Spain. S : Scandinavia
F: France. (Iceland,
G : Great Britain Sweden,

& Northern Finland).
Ireland. U :United States.

H. Switzerland. X : Ships and
HU : Hawaii. various
I : Italy. portable
IR : Irish Free stations.

State. Y : Jugo-Slavia.
J : Japan. Z : New
K : Germany. Zealand.
L : Luxembourg.

Post -Office Research
The call -sign 5DH, apparently

heard in all five continents,
emanates from the G.P.O. Radio
Research Station at Dellis Hill,
near Wembley. 5DH transmits
automatic Morse on 6,000 kc. (5o
metres), and may be heard almost
every evening. working with Cairo.
We are informed that, as soon as
these experiments are completed,
the Northolt station will commence
work at this frequency on a com-
mercial basis. One of the many
-advantages of these frequencies is
that the local high -power stations
are no stronger than other stations
at much greater distances employ-
ing much less power. We seem to
be approaching a solution- of the
" local interference " problem at
last.

The Antipodes
The " A's " and " Z's may be

heard at about o8.00 G.M.T. every
day now on about 7,500 kc. (40
metres). They are considerably
stronger than the Americans, but
no scientific reason has yet been
found to account for this. Pro-

minent among the New Zealand sta-
tions heard in this country are
2AC, 2AQ, 2XA, 4AL and 4AR.
Two of these have been heard by
the writer when their inputs were
less than 5 watts. Reception con-
ditions are also good, the nearest
source of .outside interference being
Australia, 1,300 miles distant.
New Zealand is divided into dis-
tricts, like the United States, all
stations whose calls begin with
or 2 being -in North Island, and the
3's and 4's in South Island. Aus-
tralia also follows this plan, there
being at ,present six districts. The
most prominent Australian station
here .is that of Mr. MacClurcan,
A-2CM. Any readers hearing
A-6AG are asked to communicate

The transmitting equipment at the
station operated by 11 Radiogiornale
(1M) at .8liktn. Telegraphy 'and -tele-
phony are transmitted at 7,895 and

16,667 kc. (38 and 18 metres).
with Mr. W. E. Coxon, 5th Avenue,
Inglewood, Western Australia.

South America
The South American stations are

now mostly to be found between
8,333 and to,000 kc. (36 and 30
metres). -Brazil's best representa-
tive during the past few weeks has
been BZ-1Al3 of Nichtheroy, near
Rio de Janeiro. Readers should
experience no difficulty in finding
this station any evening after 22.30
with an ordinary " low -loss
single -valve receiver. A very active
Chilian station is that owned by
Major L. Raven -Hart, and work-
ing with the call -sign -CH-9TC.
The Argentine stations. are also
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very active. Their calls consist of
two letters followed by a figure,
and those most frequently heard
are CBS, DA8 and .FB5.

Our Own Efforts
Many- BritiSh stations have now

established consistent communica-
tion with America, and 'may be
heard on 6,667 kc. almost every,
evening after 22.00 G.A.T. bt
seems to be accepted as a matter
of course that, with 100 watts or
even less, one can " raise a
Yank " :almost at the- first attempt.
This is all the more creditable -in
view .of the enormous number of
stations working -simultaneously in
America, and the resulting inter-
ference.
.s usual, .the British stations

doing .the ,most work are 2KF,
2IsZNI, 20D, and 5LF. Our friends
in the -north, however, including
5M0, 5K0, and .2CC., do not seem
to care very much for sleep, judg-
ing by the regularity with which
they appear " on the ether."

.2SZ has worked two American-
amatears in the sixth district (on the
Pacific Coast), .and he and 2NM
have also worked .H-BK, in India.
Other stations that have been heard
in India are 2.DX, 2.LZ, 2KF, 2XY,
'5LF and 2 -FM.

Germany
Several German stations have

been audible during the past few
days. Their intermediate, K, is
incorporated in their actual call -
sign -(viz., KY4, KL4, etc.). It is
interesting 'to note -that in Germany
the receiving stations are allotted
identification numbers. These nurili-
bers must apparently be mentioned
in all communications relating to
radio, and are of the 'form DEoo23,
DEoo38, etc. The receiving experi-
menters are thus not tempted to use
their " identification number " as a
call -sign !

Spain and 'Portugal
Signs of activity in Portugal have

appeared at last. The writer heard
a -station signing " ['JAB' on
5,263 kc. (57 metres) on October 2.5
at 23.00 G.M.T. The Spanish
amateurs 'have, however, 'been in
evidence ever since last winter.
They are nearly all very strong on
a single valve, and mostly work on
7,500 kc. (4o :metres). Their calls
are E -AR AR2, etc.
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Slow Progress
OUR work at the magnificent

laboratories of the Little
Puddleton Gazette has not

progressed of late quite so quickly
a5 we would have liked. So long as
the weather remained moderately
dry, the line of duckboards that had
been installed made it possible for
us to reach both the house on
wheels, which is the headquarters of
the Professor and myself, and the
hen house, in which Poddleby is sup-
posed to carry out b;s tests. When,
however, the heavens opened and
rain descended upon us last week,
progress to and fro became rather
difficult. On the first occasion we
were unluckily caught by the rising
waters m hilst we were at work. At
the close of our day's labours, when
it was time to go
Croup stepped from the wheeled
house and disappeared from sight at
the bottom of the little mound upon
which the research laboratories
stand. ' I dashed back to find some-
th;ng that would do duty as a life -
buoy, and the only thing that I could
lay my'hand upon was the five -valve
receiver that 'Gubbsworthy had sent
round to be tested. This I flung
after the struggling Professor, who

,
.

. We hauled him ashore .

grasped it as drowning men grasp
straws. They sank together, but
the Professor's head presently
emerged above the waters, and he
shouted that I had saved his life,
since by standing on the set he was
just within his depth. When I told
Gubbsworthy what a noble part he
had played indirectly, the fellow was,
;,f you will believe me, quite nasty

about it. Some people have no
finer feelings.

A Difficult Situation
The Professor, I must say, took

things very calmly. In fact, once he
had got his head out he quite forgot
about his predicament and started
to wax enthusiastic over the won-
derful reception that we might
expect', owing to the dampness of
the soil surrounding our station.
Not for some minutes was I able to
make him realise that he was stand-
ing in mud and water up to his neck,
and that the best thing that he could
do was to get out of it .as quickly as
possible. I called Poddleby, who
emerged from his henhouse and
came to my side. My plan was an
excellent one. I wanted Poddleby
to lie on his face and to crawl for-
wards towards the edge of the mud
whilst I held his feet. By stretch-
ing out his arms he would then be
able to reach the Professor, who
could climb over him to safety. But
Poddleby, I regret to say, refused
point-blank to play a man's part. I
was almost at my wit's end when I
remembered that several pairs of
telephones had been sent in for test.
By tearing the cords from these and
knotting them together I managed to
make a rope which I flung out to the
Professor. The pair of us then
hauled him ashore.

S.O.S.
The next problem before us was

to devise some means of getting
back to Little Puddieton. My own
idea was that in the manner of Noah
of old we should send out not a dove,
but Poddleby, which was the nearest
thing that we had. " But I can't
fly," said Poddleby. " No," I
said, " but you can swim." Pod-
dleby, however, declined, and
matters began to look serious.,
" The first thing," I said, as we
formed an impromptu council of war,
" is to make a careful inventory of
our food supply. We must then live
on strict rations.'1 " Food? "
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shouted Poddleby and the Professor
in chorus, " we have not got any
food." I smiled. " This," I said,
" is where the resourceful mind
comes in. How many high-tension
batteries have we? " Investigation
showed that there were eight of 66
volts apiece. " Four of these," I

. If we consume one H.T.
battery a day . .

explained to my somewhat sceptical
audience, " are covered with wax,
and if we consume one high-tension
battery a day-that is 22 volts
apiece-we shall be able to last out
until help arrives. As you have
doubtless observed, there is no lack
of water."

Unselfishness
have always stoutly main-

tained that wireless people are an
unselfish crowd, and nowhere have I
seen a finer example of altruism.
Each one of us was insistent that
the other two should share his.
ration between them, maintaining
that he was better able than they_ to
bear the hardships of hunger. " If
only," said the Professor, " we had
a transmitting set." ThiS remark
set me thinking furiously. " Pod-
dleby," I asked, " have you not got
Snaggsby's receiving set that was
sent round for test some days
ago? " Poddleby replied that he
had. " Snaggsby," I said, " is the
worst howler in Little Pucklleton,
and any receiving set that he makes
is really a transmitter. Let us yoke
up Snaggsby's box of tricks to our
aerial and see what we can do
with it.".

Beset by Difficulties
But," exclaimed the Professor,.

" we have not got an aerial. You
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forget that it is to be erected next
week." This, however, was .a
small matter, and we easily im-
provised something suitable by
unwinding some of the coils that the
General had sent round to be
calibrated, and suspending the wire
obtained from them between the
wheeled house and Poddleby's hen
roost. As we had luckily not begun
to rat our high-tension batteries,
plenty of anode voltage was avail-
able.

Help at Hand
We then rigged up Snaggsby's

set, and as the time when the club

. . . With a sickening crash
she grounded . .

would be meeting was approaching,
we tuned in 2LO. Though we had
no tapping key, we found that we
should have little difficulty in send-
ing out our message, by means of the
anode tuning condenser. On the
stroke of eight Poddleby, who had
been appointed wireless operator,
got to work. " S.O.S." he waggled
out in squeals: " Little Puddleton
Gazette Research Laboratories call-
ing ! Professor Goop, Wayfarer,
and Poddleby marooned in the
laboratory  by floods. No food
available. The flood is rising. Send
help at once. Little Puddleton
Gazette Research Laboratories over
to Little Puddleton Wireless Club."
This message we sent out again and
again, hoping -to get through,
though we were badly jammed by
interference. Several people kept on
sending out "'Shut up ! " using the
method of transmission that we were
employing, whilst Snaggsby, whom
we knew was due to try out still
another new set that -evening, was
at his very worst. At long last,
though, we heard the welcome
" wheeeeeeoe0000," which be-
tokened that the club's generator
was getting under way. In a few
moments we heard the Admiral's
cheery bark as transmitted by the
microphone. " Help will be sent
at once," he said. " Give us your
exact latitude and longitude."

The Rescue
Having a six-inch ordnance map

upon our walls, we were able to
supply the required information,
and on switching over we received

cheery messages from members Of
the club, all of whom assured us one
after the other that no stone would
be left unturned to effect our rescue.
" Don't worry about turning stones.
Get a boat " we replied. As Little
Puddleton is about as far from the
sea as it could he, and as the Pud
can hardly be classed as a navigable
river, boats are somewhat scarce in
our locality. Still, we hoped for the
best. Within half an hour we
observed a considerable number of
lights flashing upon the. hillside
above the sewage farm. All of them
were sending messageg in Morse at
once, which made it a little difficult
for us to read their purport. Still,
we gathered that we were to bear up
and not to give way in despair.
Nearer and nearer the bearers of the
lights came, until they got so close
that we could hear the splashes
whenever one of their number fell
in. " Have you got a boat? " we
shouted. " No," came the reply,
" but cheer up, we will soon reach
you." Presently we heard a super
splash, followed by a roar from the
General, who appeared to be praying
Bumpleby Brown to refrain from
standing upon his face. More noises
of a mixed nature followed, and pre-
sently we saw a light approaching
us over the watery waste.

Land Once More
" Ship ahoy ! " I bellowed,

carried away by excitement.
" Hullo, there ! " came the answer-
ing hail. " Is that the crew of the
Gazette Research Laboratories? "
" Yes, yes," I bellowed. " Come
quickly, for we are nearly at the last
gasp." I begged Poddleby to give
me his shirt in order that I might
wave it so as to attract the attention
of the rescue party, but once again
the man failed us. The rescue craft
approached. Presently we could
hear those on board it talking.

' " Keep your pole out of my eye, you
ass." " That's not my pole, you
idiot; it's the Admiral's telescope."
Slowly the craft drew nearer, and we
saw that it consisted of the bodies
of two farm wagons lashed together
and punted by the. stalwart members
of the club. Then, with a sickening,
horrid crash she grounded, and to
judge by the splashes that followed,
the -wallowing-s and the gurgling -s,
most of her crew were thrown over-
board by the shock. They seemed to
scramble hack somehow, but to our
horror we found that they were still
some fifty yards from us.

The Plunge
As I suffer agonies from chilblains

I begged Poddleby to carry me out
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upon his shoulders, but he replied
that it was now a case of every man
for himself. As he appeared re-
luctant to make the plunge I pushed
him in enthusiastically, and he
struck out for the rescue vessel.
Bringing a torch along to find the
best take -off place for the Pro-
fessor and myself I was amazed to
find that the floods had subsided
sufficiently to bring the duckboards
once more into view. The Professor
and I therefore tripped light-
heartedly and dry-footeclly to land,
waving our hands as we passed, both
to the struggling Poddleby and to
the crew of the rescue ship. Once
back in safety, my thoughts turned
naturally to our brave would-be
rescuers, who were thus placed in
peril. The only means of reaching
them appeared to be by rocket
apparatus, and at this season of the
year rockets are abundant. The
first one that we fired, borrowed
from Edward Bugsnipp, took the
Admiral squarely in the brisket,
whereupon, the shipwrecked crew
signalled urgently to us to desist.
There was therefore nothing for it
but to leave them to their fate, and
this we did. The next morning they
were able to wade ashore, and con-
sidering the jolly night of excite-
ment that they had had, it was
curious to notice that they were not
in the best of tempers. The two
wagons have been left in the midst
of the field, and we propose shortly
to roof them over and to convert

. . Tripped lightheartedly
to land . a

them into an office for the assistant
supervisor. Meantime I am rather
annoyed with P.C. Bottlesworth,.
who has served upon the Professor,
Poddleby, and myself summonses to
appear before the court on a charge
of transmitting without the neces-
sary licence. It has often been
observed that initiative is not
encouraged- in this country.
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°DYNE UNITS
By DONALD STRAKER.

In a previous article in " Wireless Weekly," Vol. 5, Nos. 8 and 9, Mr. Straker described the construction
of a type of H.F. Transformer modelled on the "X" former devised by Percy W. Harris, M.I.R.E.
Details are given here of an extension of this method to the construction of Neutrodyne units, with some

practical notes on their incorporation in receiving apparatus.

NEUTRODYNED high -frequency stages are
deservedly popular, for by no other simple means
is it possible to gain so much amplification while

having self -oscillation under good control. Since Mr.
Percy W. Harris, M.I.R.E., introduced his arrange-
ment in which plug:in transformers are used for the
anode and neutrodyne coils, a very large number of such
receivers have been built, and although in theory the
ordinary commercial neutrodyne unit may appear to
violate many of the principles of low -loss, it is never-
theless exceedingly compact and convenient,, and in
practice gives good average results.

Varying Conditions
It is obvious that the tendency to self -oscillation must

vary within wide limits in different receivers and
associated aerial -earth systems, and the commercial
unit must be a compromise to function reasonably well
under widely, different conditions. It may be used in a
receiver, which by efficient design is very prone to self -
oscillate, with an aerial in which damping has been
reduced to a minimum. At the other extreme it may
be used in a flat -tuning receiver with a high -resistance
aerial. Some receivers, too, employ slow motion
rieutrcxlyne condensers of a minute capacity, while others
have capacities of 3o p.,uF or more. It is hardly
surprising, therefore, that one hears of cases in which
difficulty is experienced in finding the neutral point
within the limits of the neutrodyne condenser in use.

Disadvantages
These neutrodyned circuits have also been criticised

on account of the difficulty of " logging " distant
stations by the condenser readings. As the neutrodyne
circuit is so closely associated with the aerial circuit,
5Iors for Outer (Anode)

Slots for Inner (Neut.)

Fig. 1-All necessary dimensions for constructing the
former are given in the above diagram.

adjustments to the neutrodyne condenser have an effect
on the setting of the grid circuit condenser, and a still
larger effect on the anode condenser, and the difficulty
is increased where an additional variable is introduced
in the shape of a separate reaction coil.
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The " Reception Peak "
In long-distance reception there is a certain set of

conditions which unfortunately is nameless, but which is
recognised by all serious experimenters. For want of a
better name this shall be called the " reception peak.",
It occurs when all circuits are perfectly tuned and the
amount of reaction is just sufficient to give the very
best pure signal strength. Short of this " peak " signal

CD

11111111111

1111 II

(a) (b)

Pins

Fig. 2.-The assembled former is shown at (a), while
(b) shows the base upon which this is mounted.

strength is needlessly sacrificed, beyond it one gets an,
unnatural timbre, distortion, and ultimately self -oscilla-
tion. It would appear to be immaterial whether this
happy amount of reaction is introduced magnetically by
means of the usual coil coupled to the aerial circuit, or
by means of the inter -electrode capacities of the actual
valve; but if it is possible to use the latter in a con-
venient form, there is a great saving in stray capacity
in the set, owing to the elimination of the separate
coil and its connections, as well as other advantages
which will be; appreciated in actual use.

Experiments
Some time ago the writer, was experimenting with a

neutrodyne receiver in which:it:was hoped to increase
selectivity by the use of coils with opposed magnetic
fields, and since it was not advisable to use magnetic
reaction with a separate coil, the neutrodyne condenser
alone was used to give reaction effects. Up to a point
this was thoroughly satisfactory, but it was found that
when various experimental aerials were used, the ordin,
ary type of neutrodyne unit failed to give the desirable
reception peak within the limits of the neutrodyne
condenser.

Complete Oscillation Control
It was therefore decided to construct special units to

suit the individual receiver, so that it would be possible
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to introduce any -desired amount of reaction up to the
point of self -oscillation by the progressive setting of
the neutrodyne condenser alone, whether used for long
or short waves or with all sorts of aerial -earth condi-
tions. The minimum reaction requirement was when
using a short aerial and counterpoise earth, with con-
stant aerial tuning and the aerial condenser towards its
zero end. The maximum requirement was when using
the standard large aerial, water -pipe earth, parallel
tuning and the aerial condenser turned towards its
maximum end.

The Harris " X " Coil
The type of former adopted for these units is similar

to that described by the writer some time ago in an
article on home-made transformers (Wireless Weekly,
ailWWWIHUH

End of Winding.
Spring Conrad'
or each corner.

Eboriire Bcise Vtix 2

Fig. 3.-Showing the construction for a" plug-in' method
of connecting the transformers in circuit.

December to and 17,-1924). This form of construction,
which is really based on the Harris " X " coil, possesses
considerably less self -capacity than the usual unit in
which the windings are nearly buried in solid dielectric.
This is very evident in practice by an appreciable gain
in volume, sharp tuning and its consequent selectivity.
The writer finds that a Bowyer -Lowe square -law con-
denser with five moving plates (.0oot5 ./.1.F nominal) is
more .than sufficient to tune one of these units over
the B.B.C. (i,000 to 600 kc.) band, and even with this
small capacity condenser some form of slow motion
device on the dial is acceptable.

Ebonite Formers
Fig. i shows the two halves of the ebonite former.

The writer uses " Paragon " panels 4 in. by 4 in. by
3/16 in., as they are very handy for making two units
when quartered. The secret of making them easily
lies in careful measurement and accurate work with the
square and scriber point when marking out the ebonite.
As most constructors will probably cut the wire slots
with the .saw they happen to have by them, it is not of
much use to specify the cutting of slots 1/64 in. wide.
For the higher frequencies, however, the ideal to
aim at is to have the slots just wide enough to take a
single turn of mire, and at the higher frequencies this
ideal is quite attainable.

Mounting the Unit
There are many simple ways of mounting these units.

U ordinary valve holders are in use in the set it is
best to fit four valve pins to a small square of ebonite,
about 2 in. by 2 in., which is fixed to the bottom of
the former by small brass wood screws (I in. by No. 3)

Wireless WeeKly
(Fig. 2). Shouldered valve -pins and back nuts will get
over the difficulty of tapping the ebonite for the pins,
but in that case the holes for the pins should be
arranged so that the projecting nuts come in the spaces
between the arms of the former.

A very good method of mounting is shown in Fig. 3.
The contacts are made of springy brass or phosphor
bronze fixed to a square of ebonite with 4B.A. screws
and nuts, which also form the connections with the set.
The ends of the windings are bared and passed a few
times through small holes at the edges of the arms of
the former. These turns should be lightly tinned with
a hot soldering iron to give a good clean contact with
the springs on the holder. In this way the parallel
capacities of the usual valve holder are avoided and the
wiring spread out somewhat.

The Windings
 Before commencing the winding, study the connec-

tions shown in Fig. 4. This is the standard connection
in commercial units when viewed with the pins turned
towards the eye. It will be noticed that the ends of the
inner (neutrodyne) coil are taken to the " filament "
pins, while those of the outer (anode) coil go to the
" grid " and " anode " pins. Further notice that the
beginning of the inner coil connects with the left hand
filament pin while the beginning of the outer coil con-
nects to the grid pin and both coils are wound in the
same direction.

Number of Turns
It might here be remarked that it is not really neces-

sary to follow the dimensions given in Fig. 1. When
once the general principle underlying the construction
of units in this manner is thoroughly grasped, similar
results can be. obtained with formers of different sizes
and shapes or with wire of a different gauge, and as
the idea is to wind the units to suit individual receivers,
it is, of course, impossible to specify the exact number
of turns for each winding. The general principle to
follow is to put on too much wire at first and to reduce
the windings- progressively and intelligently on trial
under actual receiving conditions, until the unit tunes
over the required range and gives exactly the required

BEGIN OUTER
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BEGIN INNER

END OUTER

X

I 1I

END INNER

Fig. 4.-When the pins are pointing -towards you, the
standard method.of connection is as shown here.

amount of reaction within the limits of the neutrodyne
condenser. This may sound difficult, but it is really
quite a simple matter.

Three Examples
To give a methodical idea of the process it will be

helpful to take three actual examples made for three
sets. We will call these three sets A, B and C. They
are all enclosed in teak cases, " American " fashion,
with controls on a vertical panel and valves, etc., on a
wooden baseboard. Harris X coils are used for aerial
tuning with condensers of .0003 /IF capacity and
separate" Colvern" verniers. The anode condensers are
of .0002 p.F capacity, and Polar micro -condensers are
used for neutrodyning. No reaction coils are fitted.
A is a straightforward three valve with a single H.F.
stage (HF-Det.-LF). B has an additional H.F. stage,
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both stages being tuned by a double ,,ondenser (2
Det.-L.F.). C also has two H.F. r.tages, but. each is

- tuned with a separate condenser; and it also has two
stages of low -frequency (2 H.F.-liet.-2 L.F.).

Testing the Windings
Using No. 3o gauge s.s.c. wire, the unit for A was

first tried with 25 turns per slot (total 100) for the
inner (neutrodyne) winding and 36 per slot (total 144)
for the outer (anode) winding. A' " Buzzerdyne "
wavemeter was then set for 857 kc. (35o metres), the
minimum required, and the receiver connected up as
for reception with the large aerial and water main
earth. Constant. aerial tuning was used invariably at
the higher frequencies. As the unit would not tune down
low enough nor permit self -oscillation, even with the
neutrodyne condenser right " out," a few turns were
stripped off both windings progressively, careful notes
being made of the effect of each alteration, until the.
Buzzerdyne would tune in with the anode condenser
set to about 5 deg. A small margin is convenient,

This automatic switchboard, of the type used at the
Post Office Station at Burnham, is operated by a

motor behind the panel.

because as more reaction is used the anode condenser
requires to be turned back slightly to compensate for
the coupling.

Final Adjustments
The neutrodyne winding was then still further

reduced, until the set would oscillate freely with the
neutrodyne condenser about one quarter " in." At
this stage the anode winding had 138 total turns and
the neutrodyne 75 turns. This was correct for the
conditions of maximum reaction demand which accom-
panied the use c;f the large aerial and ordinary earth.
A change was then made to the other extreme by
substituting the short aerial and counterpoise earth.
It was at once seen that too much wire had been
removed from the neutrodyne winding, as,the set oscil-
lated even with the neutrodyne condenser set at
its maximum. Five turns were therefore added to the
winding, and this brought the reception " peak " just
inside the maximum setting of the neutrodyne con-
denser. With the large aerial connected, the " peak "
could still be passed and the set made to oscillate
before the neutrodyne condenser reached its minimum
setting. As the addition of the five turns to the
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neutrodyne winding had increased the capacity of the'
anode winding, so that the anode condenser required
to be turned back uncomfortably close to zero to tune
in to 857 kc., two more anode turns were removed
to give the working margin on 857 kc. (350 metres).
The final windings were therefore-anode 136 turns,
neutrodyne So turns, and in this state the reception
" peak " Was readily found within the limits of the
Polar neutrodyne condenser, no matter what aerial was
employed.

A Peculiar Effect
It will be seen from this description that the neutro-

dyne coil of itself is made just too small to stabilise
the set when used on the aerial with maximum damp-
ing. The small amount of additional capacity then sup-
plied by means of the neutrodyne condenser gives
complete stability on that aerial, and a further amount
gives the additional neutralisation demanded by an
aerial of very light damping.

A curious effect may be observed if the neutrodyne
winding is much too large. In this case reaction may
be found to increase as the capacity of the neutrodyne
condenser is increased. If this should happen it is a
sign that there are too many turns on the neutrodyne
winding, and a. score or so may have to be removed
before the unit will function in the correct manner.

Points to Observe
A similar method was employed in making the

matched units for receiver B, but remembering the
experience gained with the first unit, the neutrodyne
windings were reduced more gradually, so as to avoid
overstepping the mark and having to join the wire.
As the stray capacities in this receiver were greater
than those in A, these units required only 130 anode
turns, but, as the tendency to self -oscillation was
greater, go turns were found necessary for the neutro-
dynes. The two units were then very carefully
matched in receiver A, turns and even half -turns being
removed until both units would tune and permit self -
oscillation with identical condenser settings. When
doing this it should be noted that any alteration in one
of the windings has a corresponding effect on the other
winding owing to the close coupling, and this should
be considered and kept clearly in mind when estimating
the probable effect of each progressive alteration.

Matched Units
As each stage in receiver C had its own tuning con-

denser, it was not really necessary to match the units,
but it is of interest to note that when a matched pair
was used the second condenser had to be turned up
about 15 deg. above the first. For convenience in use
more anode turns were used in the second unit to bring
the condenser readings approximately equal.

Units for Daventry
For the units for 5XX the slots in the formers

were cut with a rather thicker saw to accommodate
the larger number of turns. At this frequency the
benefits of the single layer are not so apparent, and
as No. 4o s.s.c. wire is used the turns tend to bank
up side by side in the slots. For the first trial it is
well to wind on about 400 turns for the neutrodyne
and 55o turns for the anode. Here again the neutro-
dyne winding should be adjusted until the reception
" peak " is obtainable within the limits of the neutro-
dyne condenser. As parallel tuning is generally used
on this wave, the task is less exacting, since the
extremes of reaction demand are much narrower.

(Continued on page 237)
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f "Atmospherics" from
Wireless Receivers

By Major JAMES ROBINSON, D.Sc., Ph.D., F.Inat.P., Director of Research to Radio Press, Ltd.
In his previous article in this series, Major Robinson indicated the nature and sources of atmospheric
disturbances. After some further notes on the same subject, he proceeds to discuss some of the methods

0 suggested for combating their interference with reception.
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CONSID ERA B LE
number of observa-
tions have been made
of the relation between
atmospherics and the
Aurora Borealis and

the Aurora Australis. There is
undoubtedly some connection,
and the general view is that
there is a source of atmospherics
in the upper regions of the
atmosphere. These are supposed
to be produced by a form of
dust which comes from sources ex-
ternal to the earth, striking the
upper layers of the atmosphere, and
thus disturbing the electrical equili-
brium of these higher regions.
These higher regions of the atmo-
sphere are supposed to be very
conductive, the conduction being
obtained by ionisation produced by
the strong ultra -violet light of the
sun. Whenever such layers of dust
pass through these ionised layers
there is a change in the general
electrification, and we can expect
changes of potential and consequent
discharges between various layers
to equalise the potential again. The
view has been expressed that, as the
sun's light is most intense over the -

WAVES
ARRIVING

DAMPED
AfRIAL

LOOSE -
COUPLED
CIRCUIT

v\ 1

OM
1,17
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Fig.1.-Showing the effect of different
types of aerial systems on (a) undamped
waves, (b) damped waves, and (c)

atmospherics.
tropics, we thus obtain the most
violent atmospherics in the regions
of the tropics.

Atmospheric Electricity
Meteorological conditions are

bound up very considerably with the
state of electrification of the atmo-
sphere. The study of atmospheric
electricity is very old, and is still

being pursued very assiduously. No
more can be given here than a re-
view of the chief facts of the sub-
ject. It is found that normally
there is near the surface of  the
earth a potential gradient of 300
volts per metre, which diminishes
gradually as we ascend. Actually
at a height of i,000 metres the
normal potential difference is about
too volts per metre. At 5 kilo-
metres it is about 3o, and at to
kilometres it is estimated that it
should be non-existent. This
gradient is of such a direction as
to lead to the conclusion that the
earth is negatively charged, with a
surface charge equal to icr"
coulombs per square centimetre,
corresponding to a total charge on
the earth equal to half a million
coulombs. The potential gradient
is very variable, and it can change
from 300 volts per metre in very
fine weather to io,000 volts per
metre in the slightest mist or rain.

Potential Differences
Normally we would have a poten-

tial difference between a point t,000
metres high and the surface of the
earth of about 200,000 volts, and
in such circumstances there would
be equilibrium. As, however, mist
and rain and other factors can
change this potential, in certain
circumstances we might have a
large difference of potential of mil-
lions of volts between a spot ',coo
metres high and the earth. It is
thus seen why we might get light-
ning. Again it is easy to see that
there might be large differences of
potential between two clouds, thus
again acting as a source of light-
ning.

Explanation of Crashes
De Bellescize makes use of atmo-

spheric electricity to explain why
we get atmospherics lasting for
some seconds. Over any particular
region of the atmosphere we may
at times have very variable tem-
perature conditions, thus making
the distribution of atmospheric
potential very variable. One dis-
charge may take place between two
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points, thus equalising the poten-
tial between those two points. This,
however, will affect the equilibrium
between one of these points and an.
other point, thus producing a
second discharge immediately after-
wards, and so on from point to
point, thus producing a series of
discharges one after another.

Lightning Discharges
Although each single discharge

only lasts for a very short time, it
is easy to see how a series of such
discharges may last for a few
seconds. These discharges may be
visible, in the, form of lightning, or
they may be dark discharges, these
latter being much slower than
lightning,' but yet quick enough to
account for electro-magnetic waves
being sent out.

Hisses
The explanation of hisses now

becomes apparent. These are due
to actual discharges of the aerial
itself, and are not due to distant
atmospherics. If we have the atmo-

FREQUENCY

Fig. 2. - The Rat -topped res
curve of the highly dampedaerial system
referred to in connection with Fig. I.
spheric potential at the earth's sur-
face in the neighbourhood of the
aerial changing constantly, the top
of the aerial finds itself at a. dif-
ferent potential, and thus it dis-
charges, producing a disturbance
like an atmospheric.

Interference with Reception
From the foregoing descrip-

tion of the characteristics of
atmospherics, it is obvious. that
unless something is done towards
eliminating them from wireless re-
ceivers, or towards cutting down
their effect, wireless communication
will be seriously interfered with.
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Actually the interference with com-
munication from this cause is a very
serious matter, and it is not un-
known for certain stations to shut
down for two or three hours owing
to the fact that atmospherics are so

mula as the distance increases.
This formula, however, actually
accounts for too small a value for
the optimum frequency, but in addi-
tion the fact that atmospherics are
worse on the lower frequencies has

a
Fig. .3.-A " limiting method" suggested for elimination of atmospherics

uses two crystal detectors connected in opposition.
bad. Such closing down of wireless
stations occurs most frequently in
the tropical regions, but even in
higher latitudes the interference with
communication is sometimes very
serious. It causes the -necessity for
repetition of signals, involving
delay and inefficiency.

Frequency and Atmospherics
We have seen that atmospherics

appear at all frequencies and that
they are usually worse at the lower
frequencies. This effect has had an
appreciable influence on the design
of transmitting and receiving sta-
tions. There is an optimum fre-

meant that the frequencies chosen
for long-distance communication are
higher than they would otherwise
have been. For instance, for a dis-
tance of 4,000 kilometres the opti-
mum frequency calculated is 33 kc.
(9,o91 metres), whereas actually it is
found to be better to use a frequency
of about too kc. (3,00o metres).

Shock Excitation of Aerial
Another fact which has appeared

from the foregoing description is
that a single atmospheric produces
at a receiving station an electro-
static field which may be i,000
times greater than that required for

The wireless apparatus on the lifeboat "Elizabeth and Blanche," which
is leaving on a long cruise to make practical tests of a life -boat's

equipment.

quency for communication over any
given distance for the longer waves,
the optimum frequency decreasing
according to the Austin Cohen for -

good, strong signals. It is thus
obvious that if there is a constant
stream of atmospherics it is utterly
impossible to receive even strong
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signals which are seen to be of a
strength of such a small magnitude
in comparison. It has also been
brought out th t atmospherics as a
rule are not usMlly oscillatory, but
that they are more of the nature of
a pulse. Being of such large mag-
nitude, they are equivalent to a blow
or a shock. An analogy is the
striking of a tuning fork by a single
blow. Any tuning fork, no matter
what its frequency, will be set into
oscillation by such a blow. The
analogy can be carried still further :
the amplitude of the vibrations that
can be produced in tuning forks de-
pends upon the frequency of the
fork, being greatest for the lowest
frequencies and smallest for the
highest frequencies. This is then
equivalent to what happens when an
atmospheric strikes an aerial-the
lower the frequency, the more freely
is it set into oscillation at its own
frequency.

Elimination
The problem of eliminating at-

mospherics is of the utmost impor-
tance, and many attempts have been

HT+,

Fig. 4.-Another " limiting circuit" in
which the valve filament is run dim.

made to try to eliminate them com-
pletely in wireless reception. A
number of very ingenious sug-
gestions have been put forward, and
it is well worth while devoting a
little time to some of these sug-
gestions. A large amount of
imagination must have been used on
some of these suggested ideas, and
although the problem of the elimina-
tion of atmospherics has not yet
been completely solved, a study of
the methods that have already been
tried may lead to a final suggestion
which will enable communication to
be carried on completely and inde-
pendently of atmospherics. It will
be impossible to describe or even to
refer to all the suggestions which
have been put forward, in this
article, and we will restrict ourselves
to a few of the more typical ideas.
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Heterodyne Reception

The type of reception which is
being used has very little to do with
whether atmospherics are present or
not. It was at one time thought
that when using continuous waves
the heterodyne method of reception
gave a certain amount of freedom
from the disturbance. This, how-
ever, is not the. case, but it is pos-
sible with the heterodyne method to
work more freely through atmos-
pherics. The reason for this is that
it is possible to change the pitch of

Fig. 5.-The aerials A and B in this
circuit for balancing out atmospheric
disturbances are spaced half a wave-

length apart.
the note received by the heterodyne
method, and this enables one to dis-
tinguish signals from the atmos-
pherics, whose disturbance is
usually very rough, the average
pitch of the noise which is heard
being usually comparatively low.
By adjusting one's heterodyne note
to be fairly high, it is often possible
to carry on quite good reception
through bad atmospherics.
Can We Tune Out Atmospherics ?
We have just seen that, when an

atmospheric strikes a simple re-
sonant circuit, it acts just like a
blow and starts this resonant cir-
cuit in vibration. The problem
would therefore seem to be hopeless,
of attempting to get id of atmos-
pherics by using very highly selec-
tive circuits. However, this is not
absolutely the case. It is possible
by adjusting successive circuits to
cut down the effect of atmo-
spherics somewhat. We will
examine the case where we have a
highly -damped circuit, followed by
a circuit with comparatively little
damping in it and loosely coupled to
the highly -damped circuit. We
shall for convenience consider the
highly -damped circuit to be the
aerial circuit, which may even be of
the nature of an aperiodic aerial.
The effect of damped and undamped
waves on such a system is well
worth studying.

Continuous Waves
In Fig. r the cases are shown for

damped and undamped waves and
an atmospheric striking such a
system. The series of curves (a)
shows what happens when con-
tinuous waves strike this system.
The top line shows the wave
arriving at the aerial. The waves
cause the damped aerial to oscillate
at the same frequency.

Damped Waves
There is usually another vibration

present in such a forced system, but
we can afford to neglect this. The
loosely coupled circuit in the lower
line, being in tune with the arriving
wave, receives these waves com-
pletely. The series of curves (b)
shows the same series of events for
a damped wave. It is seen that the
aerial in this case repeats the form
of wave as it arrives at the aerial.

Atmospheric Pulses
Now such a highly damped system

has a resonance curve as shown in
Fig. 2, which means that it has
really a number of frequencies, or
that its energy is spread over quite
a band of frequencies. The loosely
coupled circuit tends to pick up only
the energy which is in tune with it,
and we get a result as shown in the
lower line of Fig. 1. The effect of
the atmospheric is shown in the
curves (c). The top line shows an

nature as a spark
the loosely coupled
pick up a relatively
energy.

train. Thus in
circuit we again
small amount of

Disadvantages
These curves thus show that, by

using coupled circuits and highly -
selective circuits, it is possible to cut
down the effect of atmospherics to
some extent. One might feel in-
clined to carry this process to a
logical issue, and use a loosely -
coupled circuit With exceedingly
small damping in it. However,
when this happens, we should get a
very objectionable feature, that when
such a system is struck by a shock
it commences to oscillate and will
continue to oscillate. In other words
it, will " ring," which is very objec-
tionable, and in order to reproduce
signals accurately a certain amount
of damping must be retained in these
various circuits.

Degree of Damping
By coupled circuits we can hope

to obtain some alleviation of the dis-
turbance from atmospherics, but it
is not possible by coupling -to elimi-
nate atmospherics completely. One
feature will be noted from the curves
in Fig. r, however, and that is, that
the effects of damping in the various
receivers cause the signal and the
atmospheric to have different effects.
The ratio of atmospheric to signal
can be altered by altering the damp -

The aerial system of the Milan broadcasting station, from which test
transmissions are now being carried oat at 890 kc. (337 metres).

atmospheric in the nature of a pulse,
which starts the damped aerial oscil-
lating, and it is seen that this oscil-
lation is very much of the same
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ing in the receiver. This feature is
of importance and lies at the basis
of some very successful means of
cutting down the effect of atmo-
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spherics, which will be described
more fully later.

Filter Circuits
A number of ingenious filter de-

vices have been suggested for try-
ing to eliminate atmospherics.
Such devices are designed to allow
only one frequency or a narrow
band of frequencies to pass through
to the receiver. From the descrip-
tion of the effect of atmospherics on
coupled circuits it appears that filter
circuits cannot -give any more free-
dom from disturbance of atmo-
spherics than that which is obtained
by the use of coupled circuits.

Limiting Methods
A number of methods have been

proposed from time to time, baslid
on the assumption that it is not
possible to eliminate atmospherics
altogether, but it would be
highly desirable to cut down the
disturbance due to them, so that its
strength is not greater than the
strength of the incoming signal.
Such methods are called limiting
methods." The earliest suggestion
of this type was to use two crystals,
one being sensitive and the other
insensitive. These crystals are con-
nected in opposition, as shown in
Fig. 3 (c). The characteristics of
the two crystals are shown in Fig.
3 (a). Weak signals will act on the
crystal with characteristic 1, but
they will not act on the crystal
whose characteristic is 2. Strong
signals, however, will act on both
crystals together. Fig. 3 (b) shows
the type of combined characteristic
obtained when both crystals are
used together. It is seen that, as
the signal strength increases for the
incoming signal, the strength ob-

Part of the switchboard at the Not-
tingham broadcasting station.

tained in the telephones rises to a
maximum. Thus, weak signals
will be heard', and the signal
strength can never rise above a cer-
tain value. Very strong signals,

such as atmospherics, will also give
the same maximum strength. -

Valve Circuits
The same idea has been applied

to valve circuits, one of them being
arranged to be sensitive, and the
other insensitive. Weak signals
act on the sensitive valve, and
atmospherics act on both valves at
the same time, and as these valves
are arranged in opposition it is pos-
sible to cut down the effect of atmo-
spherics so that they are no
stronger than the average signal
which arrives. Such methods are
useful up to a point.

Another Device
Another method of a somewhat

similar nature is shown in diagram-
matic form in Fig. 4. This sugges-
tion was put forward by Mr.
Wright, of the Marconi Co. The
valve V is arranged to haVe its
filament dimmed, so that the signals
heard in the telephones will never
be very strong. This is because
the weak signal will cause the valve
to be used to its full extent, and a
strong signal cannot give any
greater effect than this; the valve
thus acts as a limiter. It is essen-
tial, however; to eliminate further
any direct effect of the atmospheric
through the capacity of the valve.
This is provided for by coupling
the grid circuit to the anode coil E
by a special coupling coil D, .the
coupling being so arranged that
when the filaments are not lighted
no signal, however strong, can be
obtained in the telephones.
Can We Balance Out Atmospherics ?

Certain methods for trying to cut
down the effect of atmospherics
make use of two aerials. In Fig. 5
is shown such a system, where two
aerials, A and B, are tuned to the
same frequency, which is that of
incoming waves, but are spaced half
a wavelength apart. ,These two
aerials are both coupled to the same
receiver through the high -frequency
transformers. LI L3 and' L2 L4.
They are joined up in such a way as
to oppose each other. For waves
which are arriving in the direction
AB or BA, the fact that we have
joined up the two aerials so as to
oppose each other will really mean
that the effects will assist each
other in this case, because owing to
the fact that they are spaced half a
wavelength apart, the received
waves are of opposite phase in the
two aerials. Any other waves which
arrive from other directions will
strike the aerial more or less equally,
and because the aerials are joined up
so as to oppose each other such
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effects should balance out. This
Would apply to atmospherics which
would most frequently arrive from
other directions than that of the line
joining the two aerials.

Balanced Aerials
Other systems using two aerials

act on a somewhat different princi-

Fig. 6.-The Weagant method of bal-
ancing two loops has been employed

with a certain amount of success.

ple, by having one aerial tuned to
the incoming wave, and the other
aerial detuned from this, or even
aperiodic. In this case the aerials
need not be spaced half a wave-
length apart. Atmospherics would
then affect the two aerials more or
less equally, whereas signals woukl
affect the tuned aerial very much
more than they would the aperiodic
aerial. Again, the two aerials are
coupled to the receiver, so that the
effects received in them tend to
neutralise each other.

Directional Effects
Such systems do in effect tend

to cut down disturbance due to
atmospherics. When the aerials
are spaced half a wavelength apart
this obviously tends to make the
receiver directional, and such a
system is suitable only for point-to-
point work, and not for receiving in
any direction.

Weagant Loop System
This type of system has also been

used with loops, and quite success-
ful results have been obtained by
the use of two such loops. The
name associated with the balancing
of two loops in this way is
Weagant. The loops are placed
with their planes both pointing to-
wards the incoming signal, and thus
again they are useful for point-to-
point work only. The loops are
placed one behind the other, both in
the same plane, being spaced with
their centres of the order of half a
wavelength apart. As the loops are
joined in opposition to the receiver,
signals arriving along the line of the
loops in .a horizontal direction will be
received owing to the phase differ-
ence in the two aerials, but atmo-
spherics arriving in any other direc-
tion, even from vertical directions,
will tend to 'be balanced out.
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30 STATIONS
ON LOUD -SPEAKER

St 'f It 11EFERODYNE KIT

With Bowyer -Lowe Super -Het made
by Amateur in less than a week !
That is just one of hun-
dreds of reports we possess
testifying to the remark-
able qualities of the Bow-
yer -Lowe Seven - Valve
Super -Het. Users every-
where say that its power
and selectivity are aston-
ishing, yet an amateur can
build it in less than a week
from the clear instructions
and blue -prints supplied
with the Bowyer -Lowe
Constructor's Kit.

The Kit contains the prin-
cipal components required
including Baseboard
Drilled and Engraved
Panels for Instruments,
Valves and Terminals ;
complete set of Bowyer -
Lowe Super -Het Trans-
formers and new model
Oscillator Coupler ;
Square -Law and Vernier
Condensers ; Jack, Screws,
Nuts, etc ; together with
full instructions, photo-
graphs and full-size blue-
printsof Panels and Wiring

Order this Kit to -day and build the set of the year

BOWYER - LOWE
Super -Het Kit - 210

Mr. A. E. BOWYER-LOWE, M.J.I.E.
LECTURING AT SELFRIDGES

By the special request of Messrs. Selfridge Ltd., Mr. A. E.
Bowyer -Lowe will deliver a lecture on

" SUPER -HETERODYNE RECEIVERS
IN THEORY AND PRACTICE "

in the Palm Court at Selfridges, Oxford Street, London,
to which all wireless enthusiasts are invited, on

FRIDAY NOV. 13, AT 6.45 P.M.

ADMISSION FREE by tickets to be obtained from The
Radio Department, Selfridges.

BOWYER-LOWE CO. LTD. LETCHWORTH

****4************** ********* **

* Popular Prices
* *
* **
*

*

CONDENSERS at

1111111111111111

List No. RC8915 Square
.001 mfd.
.0005 mfd.
.00025 mid.

Please order
from your

local Wireless
Dealer.

BASKET CM FORMERS
Made from best qual-
ity thick presspahn
and supplied in five
sizes suitable for all
general purposes.
List No. lza...37/ro

per set of 5 8d,

The" Microhm " Enclosed Type
Variable Condenser. A popular
type of condenser having mov-
ing parts shielded against
capacity variation. Metallic
case may be earthed. There is
an entire absence of backlash
and adjustment is micrometer -
like in its precision. Immediate
delivery from stock.

List No. RC80/1,
Standard (Type " C ")

'0005 mfd. each 6/8
'00025 mfd... each 6/8

Law (Type " W ")
each 8/4
each 7/6

... each 7/6

" Duco " Anti -
Capacity HandleProvides

, control of con -
I denser or other
I tuning knob,

and is so de-
s ignedth at I

handle is ad -
instable to any i
angle of work-
ing. No. RC90/6

Each 7d.

owdrothera
- Allied Companies -

THOMSON and BROWN BROTHERS, LTD.
BROWN BROTHERS (Ireland), LTD.

Wholesale only. Head Offices and Warehouses :
GREAT EASTERN STREET, LONDON, E.C.2.
126, GEORGE ST., EDINBURGH, and Branches

"TELWAVE"
(Registered)

RADIO COMPONENTS
(Martin -Copeland Products)

SLOW
MOTION

DIAL

The latest
addition to

our
" Rolls

Royce
Range

full size

The ELECTRICAL EQUIPMENT and
CARBON CO., LTD.

109111, New Oxford St., London, W.C.1

AN ADVERTISEMENT IN " WIRELESS WEEKLY " IS A GUARANTEE OF SATISFACTION TO BUYERS.
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The Wuncell Dull Emitter
Voltage 1-8 volts. Consumption 3 amp.
*WI for Detector and L.F. 14/.
*W2 for H.F. amplification 14/ -

The Cossor Loud Speaker
Valve W3

Voltage r8 volts. Consumption 5 amp.
Price 18/6

*Also in WR Series, with special
switch and resistance in base to
enable Valve being used with
2- 4- or 6 -volt Accumulator:

WRI for Detector and L.F. 16/-
WR2 for H.F. amplification 16/-

Outwittin
Father Time

(0)

(4-1-10

-the Wuncell Dull Emitter
has the longest life of any valve
because it operates at by far
the lowest temperature.

MANY a man trying out his
first Wuncell has serious

doubts as to whether his Valve is
really switched on. In broad day-
light it is literally impossible to
discover, by a superficial glance,
whether the current is on or off.
And at night time the glow is only
just discernible.
Such a record low working tem-
perature means one of the biggest
steps forward in the history of the
valve. A brilliant contribution
to the fascinating quest for the
" cold " valve.
The Wuncell functions at only 800°
-yet some dull emitters operate at
moo°. And its filament-built up
layer upon layer under the Cossor
patent process-is practically as
stout as that used in a bright
emitter.
Allied to the Wuncell filament, of
course, are the well proved Cossor
principles of construction. A hood -
shaped Anode which retains almost

the whole of the electron stream.
An arched filament which is not
subjected to the strains and stresses
which every straight filament must
undergo. And a hood -shaped Grid
which-by a superb feat of en-
gineering skill-is built up on a
stout metal grid band with each
turn of the wire secured in three
distinct places. Every Wuncell
Grid is secured in 35 distinct
positions-such rigidity is not ob-
tainable in any other valve. No
wonder the Wuncell is acclaimed
as the first non-microphonic Dull
Emitter !

Remember, long life is only one of
the Wuncell features-economy is
another. Every Wuncell saves its
cost in six months. An accumu-
lator that lasted only one week on
a charge with bright emitters would
last nearly two months with Wun-
cell's. See your dealer about these
super -economy valves at once and
start saving money from to -day.

AAAAAAAAAAA.ISAAAaAA
Issued by A. C. COSSOR LTD., Highbury, London, N.

Gilbert Ad. 3852
AN ADVERTISEMENT IN " WIRELESS WEEKLY " IS A GUARANTEE OF SATISFACTION TO BUYERS.
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Prince to On November io the
Broadcast. Prince of Wales will

broadcast from his study
in York House, St. James's Palace,
a message on behalf of Earl Haig -'s
British Legion Fund. All stations
will broadcast this talk simul-
taneously.

Northolt
Interference.

The G.P.O. station at
Northolt appears to have
become more of a

nuisance to listeners than ever just
recently. Several owners of really
selective receivers have reported
the impossibility of listening to dis-
tant stations owing to the har-
monics and mush of Northolt.

The Leafield station was once
noted for giving rise to similar
interference, but this was improved
by the efforts of G.P.O. engineers.
The G.P.O. promised to take steps
towards improving matters in con-
nection with the Northolt station,
but the actual result appears to be
an increase instead of decrease in
interference.

Mr. R. M. At Marlborough Street
Ford Police Court last week

Mr. R. M. Ford was
summoned at the instance of the
Postmaster -General for unlawfully
establishing a wireless telegraph
station, and for working wireless
apparatus without the necessary
licence.

Mr. Ford said he had a state-
ment that would take considerable
time, as there were many con-
siderations involved. The case
was thereupon adjourned until
November 1 2.

* * *

The Venezuelan Government
have imposed a temporary ban on
the importing of receiving sets,
owing to the fact that they consider
that wireless is responsible for
keeping people from their work.

Wireless
News

in Brief.

It is stated that the Commis-
sariat of Posts and Telegraphs pro-
poses to construct over 4o wireless
stations in Russia during the
coming year.

Wireless The converted Royal
and National Life Boat

Lifeboats. Elizabeth and Blanche,
at present lying off the Embank-
ment, London, will shortly be leav-
ing for a round -the -world cruise in
order to test the utility of wireless
receiving and transmitting appara-
tus on such a small craft, and also
in order to ascertain the essential
foods and clothing, etc., for a long
journey in a small boat:

The input power of the trans-
mitter is + kilowatt, the generator
being driven by the boat's petrol
engine, and the receiving equip-
ment includes direction -finding
apparatus.

*

Broadcasting The broadcasting of
a Tattoo. various " effects by

the British Broadcasting
Co. having resulted in a fair
measure of success, a more ambi-
tious scheme is shortly to be
attempted. This will be an imita-
tion of the Wembley Tattoo, con-
sisting of sounds resembling gallop-
ing horses, marching troops,
aeroplanes, tanks, etc., by means
of ingenious mechanical devices:

Music will be supplied by the
2 LO military band, the fifes,
drums, bugles and pipes of the and
Scots Guards, and Trumpeters of
the Life Guards.

* *

Round -the- Some very interesting
World experiments have been
Relays. carried out recently in

connection with the relaying of
messages right round the world,
first in one direction and then in
the other.

The first message was trans-
mitted from Columbus, Ohio, on
15,000 kc. (20 metres), and picked
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up in England by H. S. Nichols,
of Stocksfield-on-Tyne. It was
passed on to Mr. E. J. Simmonds,
of Bucks, who then transmitted it
to Sydney, Australia. From
Australia the message was passed
on to Wittier, California, and was
subsequently forwarded to the
A. R. R. L. 'headquarters at Hart-
ford, Connecticut, its final
destination.

A further experimental relay
round the world in the reverse
direction also met with success, a
specially meritorious performance
being the relaying of the message
by Mr. Evan O'Meara,  of New
Zealand, to a station in France.

Wireless Following the recent
Prosecutions, prosecutions of listeners

for installing and work-
ing wireless receivers without
licences, there has been quite a rush
by. " pirates " to procure licences
for their installations.

In the first case, Mr. Harald
Pearse, for the Postmaster -General,
said the recent Act dealing with
wireless licences made it clear that
the word " transmitting " included
the reception as well as the sending
of wireless messages, and that any-
one having a set for receiving only
must take  out a licence.

* * *

Short -Wave At a meeting at the
Success. Central Hall, West-

minster, recently, Sena -
tore Marconi disclosed some of the
latest results of radio research.
He stated that during the past
week or two experiments had been
carried out by some of his staff
between Buenos Aires and Chelms-
ford, a distance of 6,000 miles, a
frequency of 20,000 kc. (15 metres)
being employed. Using- this fre-
quency, it had been found easy to
communicate by means of tele-
graphy during the hours of day-
light, but not at night-time.
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a. -- HOW TO MAKE A 45 -

A side view of the transmitter with the grid -leak removed. The coil in
the fore -ground is one of the radio -frequency chokes. The method of
making connections to the coils with spring -clips may be clearly seen,

and also the method of supporting the coils.

, FFECTIVE transmis-
sion.at a frequency of
6,667 k.c. (45. m.) may
be accomplished by
two methods, viz.,
using a small aerial with

a natural frequency slightly higher
(wavelength slightly lower) than
that which it is desired to use, or
using an ordinary " P.M. G.
aerial !' and tuning it to an exact
sub -multiple of the frequency (i.e.,
multiple of the wavelength) at
which \it is to be used.

In actual practice the writer has
found the first method the more
satisfactory, and a short descrip-
tion of his own apparatus and
experiences may be of use to those
readers who are interested in low-
power transmission at these
frequencies.

Care in Lay -Out
First, various special precautions

must be taken in laying out the
apparatus. These are as follows :-

(i) All the components in the high -
frequency section of the apparatus
must not only be very well insulated
from earth, but must also be exceed-
ingly well spaced from earth and
from each other. Readers would
do well to read Mr. Kendall's
article in Wireless Weekly for
October 21, on " Laying -out a
Short -Wave Set."

(ii) All leads should consist of
good rigid wire (e.g., No. 14 gauge
enamelled), and be fixed so that they
cannot vibrate, as ' even a slight
vibration of a lead at frequencies
such as this will give rise to violent
fluctuations in the emitted wave,
sometimes rendering it quite un-
readable.

(iii) Good -quality components are
more than ever a necessity, and all
coils and condensers should be of a
well-known " low -loss " make.
For powers up to ten watts good
receiving apparatus is perfectly
suitable, but the writer recommends
the use of coils wound with copper

111
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E.--: Experimenters u5ho are int,
mission at high frequencies
that is of interest and assis
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ribbon or copper strip, as described
later in this article.

Choice of a Circuit
Most of the usual transmitting

circuits require various small modi-
fications before they may be used
efficiently on 6,667 kc. (45 m.).
Fig. i shows an excellent circuit to
commence with, the actual dimen-
sions of coils and capacities of con-
densers being discussed in this
article.

The writer has used thiS for some
time and has found it very stable in
operation, all adjustments being
perfectly straight -forward.

Coils
On his own transmitter for

(,667 kc. (45 metres) the writer uses
special coils, the scheme of construc-
tion being illustrated in the photo-
graph on page 230. The material
used is " edgewise -wound " copper
strip, which, when bought, is coiled
up tightly like a flat spring. The
coils are simply pulled apart, and
glass photographic plates are

By L. H. TH

Fig. 1.-The complete circuit diagre
the chokes in the L.T. battery lea

the
inserted between the turns, these
plates being slightly greater in
length than the diameter of the coil..
They are then bound together at
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aiding to commence trans -
this winter will find much
tance to them in this article.

T

each end by elastic bands or rubber
tape.

Turn Numbers
As will be seen, there is extremely

little supporting material, yet the
coil is more rigid even than one
sound on a cardboard former. - The

1\ Titer's own coils have been
dropped several times for demon-
stration purposes ! Two are em-
ployed, one of ten turns for the grid
and anode circuit, and one of six
turns for the aerial circuit. They
may be mounted by resting the ends
of the slides on horizontal ebonite
rods. The whole arrangement is
thus made perfectly rigid, and yet
the coupling is readily variable.
Tappings are made with convenient
spring clips. The copper strip may
be obtained from Messrs. Secretan

Mallett, 149, Lowther Parade,
Barnes, and is wound to all dia-
meters between 5i in. and 18 in.
The writer employs the former size.

Variable Condensers
The variable condensers are all of

the ordinary receiving type, but are

m of the writer's transmitter. Note
Ids and also the resistance R3 across

key.
being replaced by " low -loss " con-
densers at the. earliest opportunity.
Fixed condensers should preferably
be of the air -dielectric type, but any

I T

A rear view of the transmitter, with the grid -leak and coils removed to
show the method of wiring. The piece of apparatus in the right fore-
ground is an absorption wavemeter with a small Rash -lamp bulb in

series with the coil.

mica condenser of repute will
answer quite well.
 One feature worthy of note is

that radio -frequency chokes are
inserted in both the high-tension
and both the low-tension leads.
The latter chokes (not shown in the
photographs) are wound with 20
turns of No. 16 gauge d.c.c. on
opposite ends of a 31 -in. cardboard
former. Both chokes in the high*
tension leads consist of too turns
of 24 gauge d.c.c. on is -in,
formers.

Valves
Though fairly good results have

been obtained with valves of the
D.E.R. type, as described in my
article in last week's Wireless
Weekly, their use is not recom.
mended for work on these higher
frequencies. The chief reason is
that when the key is pressed, and
the load put on the valves, the fila-
ments " dim " quite considerably,
causing a " chirpy " note. Excel-

lent results are obtained with
power valves of the 6 volt .25 amp.
type (e.g., B.T.H. B4, Marconi
D.E.5, Mullard etc.). An
excellent valve to use, however, is,
in the writer's opinion, a Marconi
L.S.S. This consumes .8 amps at
4.5 volts, and will, if run at 5 volts,
dissipate to watts with ease. With
200a volts on the anode, and the
filament running at its normal bril-
liancy, an anode current of 25 milli-
amperes is obtained. The writer
never uses more than 5 watts, and
the voltage necessary for this is
quite convenient. For smaller
powers, however, almost any make
of receiving valve functions satis-
factorily.

Keying
The key is used in the high-

tension negative lead, with a resist-
ance of about to,000 ohms shunted
across its contacts. This just allows
sufficient current to pass to keep the
valve oscillating. A faint " spacing
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wave " results, and key -chicks are
thereby eliminated, enabling the set
tt: be- operated *tiring broadcast
hours without evoking the wrath of
the neighbours. The resistance
should be adjusted so that the aerial
current obtained when the key is up

Fig. 2.-Symmetry is aimed at in the
arrangement of the aerial and counter-

poise.

is about a tenth of the total figure
obtained with the key down. An
alternative arrangement was shown
in my previous article, but I con-
sider the method just described to be
the more satisfactory. It is also
advisable to key the negative high-
tension lead, particularly if the key
is of the metal variety.

The Radiating System
The present radiating system used

by the writer is shown in Fig. 2.

better results with this arrangement
than with a larger aerial tuned to a
harmonic. This arrangement also
does not seem to possess directional
properties to any appreciable extent.

Operation
As short-wave licences for trans,

mission generally specify a fixed
wave of 45 metres, the apparatus
should be adjusted as follows :-

(i.) Using an accurate wavemeter,
tune the receiver to 6,667 kc. (45
metres).

(ii.) Switch the aerial and counter-
poise over to the transmitter.

(iii.) Couple the A.T.I. on the
receiver as closely as possible to the
secondary (i.e., aerial circuit) coil on
the transmitter.

(iv.) Then, by adjusting the num-
ber of turns and the two series
condensers, tune the transmitting
coil to 6,667 kc. (When the tuning
coincides with that of the receiver,
the latter will stop oscillating. just
as in the operation of an " absorp-
tion " wavemeter.)

(v.) Place the filament tap 3 turns
from the grid end of the coil (see
Fig. !,), the grid and anode taps
being at the ends.

(vi.) Now switch on the valve,
press the key and slowly rotate the
grid circuit condenser C5, looking
out for a " kiek " on the needle of
the hot-wire meter. A large aerial
current must not be expected-the
writer obtains only about o.o8 amps.

The assembly of the various instruments is quite compact. The box on
the right of the coils on which the wavemeter is standing, contains the

water grid -leak.
The vertical leads to aerial and
counterpoise are arranged to be as
nearly identical as possible. If a
higher aerial is used, thereby allow-
ing the use of longer vertical leads,
the " flat top " may be dispensed
with altogether. As mentioned
before, the writer has obtained

with 5 watts input. Having
obtained this indication, of reson-
ance, the anode tap may be brought
down nearer to the filament tap. It
must, however, be borne in mind
that the fewer the anode circuit
turns (compared with the grid cir-
cuit- turns) the higher is the input,
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and it is essential to keep one eye
on the milliamnieter when " jug-
gling " with the anode tap. It is
therefore far from economical to use
fewer turns in the anode circuit for
the sake of obtaining a slightly
higher aerial current.

Remarks.

It will be found that the best
results are obtained when the con-
densers CI and C2 (Fig. I) are set
at approximately the same readmg.
With the aerial arrangement shown,
both these .0005 14F condensers are
used " all in " with six turns of the
inductance in circuit. The writer in-
variably uses three turns in the grid
circuit and seven in the anode. This
gives freedom from " overlap," and

The turns of the coils are separated
with glass plates.

seems to secure maximum efficiency
generally. The adjustments will,
however,, be altered by different
circumstances.

Sharp Tuning
The golden rule appears to be. to

keep the resistance of every part of
the circuit as low as possible. No
circuit of high resistance can tune
'sharply, and sharp tuning is very
highly desirable from every point of
view. Do not be afraid of seeming
unduly fastidious in such matters as
the spacing of components, the
gauge of wire adopted for the leads,
and the insulation used for all the
apparatus, including the aerial and
counterpoise. It is hardly more.
difficult to make a transmitter
function efficiently than it is to get
the best from a receiver. Experi-
ence in operation of receivers is
therefore valuable to the amateur
who wishes to attempt transmission.

Telephony
For telephony a P.O. microphone

is placed across a single turn of
No. 12 bare copper wire, which is
very loosely coupled to the aerial
coil.
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Random Technicalities
By 'Percy `CV. Warris, NIRE,

Assishint Co'dor

QUITE an interesting way of
spending a quarter of an
hour in these days is to take

an atlas and examine the map from
the point of view of broadcasting
distances. I have done this on a
number of occasions since returning
from the United States, in the hope
of finding some solution of the
mystery of long-distance reception
of the broadcasting stations of that
country. The claims one so fre-
quently sees in American radio
magazines that this or that set will
bring in dozens of stations more
than a thousand miles away-fan-
tastic as they may seem to British
readers-are unquestionably true.

In England the ether seems
" dead " so far as the reception of
our own stations is concerned, and
anyone who has done_ consistent
listening for a number of consecu-
tive nights in spring, summer,
autumn and winter will agree with
me that, save in an exceptionally
favourable location, one cannot
guarantee to receive on any set all
of the B.B.C. main stations every
night.

* *

'At the same time we must not
ignore the remarkable way in which
Madrid, and, more recently, that
interesting new arrival in the etheric
chorus, Radio -Toulouse, come in !
Listen to Munich, Breslau, and a
lot more of the German school. In
those dim and distant pre-war days
we used to be' much annoyed by
German bands-now our chief
annoyance would appear to be Ger-
man side -bands, for any night you
can hear dozens of German stations
heterodyning with British and Con-
tinental stations in the most care-
free way.

In New York it seems the easiest
thing in the world to receive
Chicago stations after nightfall. If
you turn- to the map you will see
that the distance between London
and Madrid is somewhere about the
same as the distance between New
York and Chicago, while Rome,
which seems to come, in extremely
well, is about equal in distance from
London to several other stations
which are heard very well in New
York. When I discussed the
matter with Captain Round the
other day he ventured the opinion
that closer examination of the
phenomena would show that the
nearer American stations come in
very little better than the nearer
British, and that it is only when one
deals with distances comparable
with that between London and
Madrid or London and Toulouse

One of
Olicce

the 3 kw. generators in the Post
Wireless Station at Burnham.
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that long-distance reception at night
becomes an easy matter.

* *

There seems to be a great deal
in this theory, although I do not
believe it explains all the problems
relating to American long-distance
reception.

*

I wonder who is responsible for
telling the Postmaster -General that
the interference from Leafield and
Northolt has largely disappeared?
While Leafield does not seem to be
much of a bother, the mush from
Northolt is at the present time worse
than ever. When Northolt is oper-
ating, the mush completely blots out
(so far as I am concerned) the relay
station band, although I have
several receivers quite capable of
bringing in the relay stations at
loud -speaker strength after dark.

One day somebody might pre-
sent a paper to the Radio Society
of Great Britain or the Wireless
Section of the Institution of Electri-
cal Engineers dealing with the whole
question' of mush. There is, for
example, the kind of mush which,
when heterodyned, can be read as
either a marking or a spacing wave
of a C.W. station. I am not, of
course, referring to pure C.W. har-
monics, which frequently hetero-
dyne broadcasting stations, super-
imposing their Morse upon the
musical transmissions. Then there
is another kind of mush which, when
heterodyned, gives nothing but a
steady roar, in which no. signals
whatever can be distinguished.
Northolt is emitting this kind of
mush at the present moment.
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AIE if to AN EA TI- S FO SHORTWAVE
ECEPTION

By G. P. KENDALL, B.Sc., Staff Editor.
An aerial and earth system which gives good results at the broadcast frequencies may prove quite
unsuitable for use at higher frequencies. Mr. Kendall indica:es in this article the desirable features of an

efficient system for the tatter purpose.

GRANTED a set has been laid out in accordance
with the rules which were considered in my
article in Wireless Weekly, Vol. 7, No. 5,

and incorporates a suitable circuit, there yet remains
one condition which must be fulfilled before good
results will be obtained : the aerial and earth arrange-
ments must be suitable for short-wave work.

Direct Earth or Counterpoise ?
Whether to use a counterpoise earth or not will

depend largely upon the quality of the direct earth

6 tt Post

Fig. 1.-The counterpoise should be well insulated
and placed in as isolated a position as possible.

which is available, and this point is best settled by
actual comparison. In most cases it is not at all
necessary to use a counterpoise, and a direct earth is
to be preferred if it is of reasonably low resistance.

Tests by Comparison
An ordinary direct earth will serve for the first trial,

. and it is to be noted that with the circuit chosen in the
first of this series of articles (Wireless Weekly, Vol. 7,
No. 4) a bad earth will not, as a rule, affect the ease
or otherwise with which the set will oscillate ; it merely
makes all signals abnormally weak.

The obvious course to adopt, therefore, is to get
the set working properly upon the ordinary earth, tune
in a fairly weak signal, and change over to an im-
provised counterpoise earth connection. After re-
tuning there should be little or no difference in the
strength of the signal ; if it is noticeably stronger on
the counterpoise the direct earth would appear to be
condemned, and it will be advisable to install a
permanent counterpoise.

Series of Tests
It is wise to repeat this simple test on the signals

Of several stations before coming to a definite condo-
sion ; if possible make sure, if there is any serious
difference between the direct and counterpoise earths,
that the effect is not a directional one, i.e., that it is
always present, whatever the direction of the transmit-
ting station.

Also repeat the experiment on a variety of different
frequencies, for you may find that although the direct
earth appears to be perfectly satisfactory on a fre-
quency of 3,000 kc. (too metres), yet when the fre-
quency rises to 15,000 kc. (zo metres), there may be
an advantage to be gained by the use of a counterpoise.
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Insulation of Counterpoise .

The type of counterpoise to use must obviously
depend almost entirely upon local conditions. The
ideal at which to aim is a single wire suspended be-
neath the aerial, perhaps six feet above the ground,
and entirely isolated from trees, buildings, etc.

The wire should, -of course, be insulated just as care-
fully as an aerial, and the same pains should be taken
to lead it in through a good porcelain tube, without
approaching walls or other earth -connected bodies. A
short, straight, isolated lead from the lead-in point to
the earth terminal of the set is also to be desired.

Length of Counterpoise
To most city dwellers I am afraid alI this must

sound impossibly idealistic, but when it is remembered
that for work on the higher frequencies, say, above
3,000 kc. (below too -metres), the counterpoise need
only be a few yards long, it will be seen that the
problem is one not incapable of solution in the average
suburban back garden.

When it is found that the best direct earth which
can be made is seriously inefficient on ?the higher
frequencies, probably the best thing to do is to install
quite a small counterpoise, say, twenty feet long,
making the best job one can of it, and to use this for
frequencies above about 6,000 kc. (waves below 50

F'g. 2.-A short single -wire aerial is recommended,
as nearly vertical as can conveniently be arranged.

metres).- On all lower frequencies (longer waves', the
ordinary direct earth will probably serve perfectly
unless it is a most exceptionally bad one, in which
case it -can probably be improved.

A Substitute Indoors
Such an elaborate counterpoise as I have described

is not necessary, of course, for the comparative test
which was mentioned. For that purpose all that is
required is a length of rubber -covered flex stretched
out in a straight tine on the floor, preferably well
away from the walls of the room.

Three or four yards will suffice, and if it is impossible
to put up a proper outdoor counterpoise this crude
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Recently Mr. F. A. Mayer (G2LZ) succeeded
in establishing two-way communication between
Wickford, Essex, and CAPE TOWN, South Africa,
for the first time in history. In a letter commenting
upon his achievement Mr. Mayer said his success was
made possible with the aid of OSRAM VALVES.

Radio experts striving for records place absolute
reliance in the reputation of the name OSRAM.
Wireless users seeking perfect radio reception are
well advised to follow the example of the experts.

VALVES
.Ensure Perfect Radio Reception

Obtainable from all leading Wireless Dealers, Electrical Contractors & Stores.

Advt. of The General Electric Co., Ltd., Magnet House, Kingsway, London, W.C.2.
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A wonderful achievement

per pair
fully

guaranteed
4000 ohms
resistance

The new 13rown A 'phones
now at a price within the reach of all

IT is doubtful if there is a single wireless
enthusiast who has not heard of Illrown A -type

Headphones. Not everyone, however, who has
coveted them has been able to buy them-in
fact, owing to their comparative high price, only
a small proportion have been able to enjoy their
advantages.
313rown A-type-with their famous super -sensi-
tive tuned reed mechanism-have always been
acknowledged to be the world's best headphones
and in a class apart from competition. Govern-
ments, shipping and telegraph companies have
all paid tribute to their won-
derful efficiency and have
taken the bulk of the available
supplies.
But the insistent demand for
a cheaper instrument com-
pelled us to consider the pro-
duction of a modified A -type
Headphone suitable for mass
production on a large scale.

S. G. BROWN, LTD
Head Office & Works :

Victoria Rd., N. Acton,
W.3

Retail Showrooms:
19 Mortimer St., W.1
15 Moorfields. Liverpool
67IfighSt.,South.arnPton

Twelve months have been spent in designing
the new 13t0Wit A -type. We can now guarantee
that they contain all the essential details of the
famous tuned reed mechanism-that in sensitive-
ness they are still without equal-that the
same superb 36rown standard of workmanship
is maintained. That in short, although pro-
duced in huge quantities by the aid of the
most elaborate and costly machinery, they are
in every way comparable to the world-renowned
standard ifirows A -type.

Their production at the

TO THE TRADE
We want you to have adequate
stocks of these Headphones
and all the new 13rown Loud
Speakers. In case of difficulty
write us immediately and we
will see that you are supplied.

Headphon e and Lou
AN ADVERTISEMENT IN " WIRELESS WEEKLY fl

amazing price of 30/- is a
truly remarkable achievement
-one of the greatest, perhaps,
in the whole wireless
industry during 1925. The
demand for them will be
immense-order a pair from
your Dealer at once.

ITAll the new Brown Loud
Speakers may be seen,
heard and bought at the
Works or at our Show-
rooms.
Depots (Wholesale

only):
13 Bushy Park, Bristol
Cross House, Westgate

Road, Newcastle
Gilb(rt. Ad. 3858

IS A GUARANTEE OF SATISFACTION TO BUYERS.

d Speaker

PDF compression, OCR, web optimization using a watermarked evaluation copy of CVISION PDFCompressor



November 4, 1925. Wireless Weekly
alternative may well be made permanent. It is
decidedly less efficient than a properly -arranged
counterpoise, but it is much better than a had direct
earth.

The Aerial
As regards the aerial itself, there is. little to be

said which has ngt already been said in connection
with aerials for broadcast frequencies; all those
things which make an aerial inefficient for broadcast
reception operate with even greater force to make it
inefficient for short-wave work:

Since probably very few readers will be prepared to
erect a special aerial for their short-wave work, I would
suggest that the first thing which the beiinner at
short-wave work should do is to take a good look at
his existing aerial.

Points to Note
Does it violate many of the rules of good aerial

design? Is it well isolated from earth -connected
bodies (wells, fall -pipes, etc.)? Is it well insulated?
Does the lead-in approach unduly close to the wall
before passing through? Is the lead from the insu-
lator to the set itself as short and isolated .as
possible? All these questions should the considered,
and if .the answers to some of them are not entirely
satisfactory steps should obviously he taken to amend
matters. At this point I can imagine readers with
experience of short-wave work making facetious com-
ments, having discovered for themselves that almost
any sort of aerial will give good results- on the. really
high frequencies, and the feeling that " any old thing
will do " is comprehensible.

Efficiency
As a matter of fact, however, those who make this

assumption are really confusing the factors of size and
actual efficiency : a large aerial is neither necessary
nor advantageous for short-wave reception, unless
special methods are adopted, and quite a. small one is
all that is needed.

The true efficiency of the aerial, on the other hand,
as distinct from its size, does affect results seriously,.
and is worth taking into account if real long-distance
reception is the aim.

The Ideal Aerial
If the reader is so fortunate as to be able to erect

a special aerial for use with his short-wave receiver, he
should remember all those points raised above in the
form of questions, and at the same time should con-
sider whether he cannot obtain an aerial in the form
of a single wire (much to be preferred), arranged ver-
tically, or nearly so. Such an aerial, incorporating,
say, forty or fifty feet of wire, is probably as near the
ideal for the more commonly used frequencies as
amateur conditions will permit.

" Theatre Broadcasting"
By Captain A. G. D. West, M.A., B.Sc.

ONE OF THE MANY INTERESTING ARTICLES
IN THIS WEEK'S ISSUE OF " WIRELESS,"

THE ONE -WORD WEEKLY.

ON SALE EVERYWHERE PRICE 2d.

-R.S.G.B. (T. AND R. SECTION)
MEETING.

A T a meeting of the Transmitter and Relay Sec-
tion of the Radio Society of Great Britain, at
6.3o p.m. on Friday, October 23, at the Insti-

tute of Electrical Engineers, Mr. Alfred D. Gay (6NF)
opened a discussion on " The Lay -out of Short-wave
Transmitters."

The lecturer described his own arrangement, con-
sisting of two vertical panels seven feet high, in the
centre of a room; leaving space to walk right round
and inspect the wiring. One panel is used for mount-
ing the rectifying apparatus, and the other the oscil-
lator. Each piece of apparatus is mounted on a small
ebonite panel, thus reducing the total amount of
ebonite necessary. All connections are made behind
thepanels, and where leads have to be taken through
to the front, this is done through short lengths of
glass tubing. Some ingenious relays for switching
and keying were described.

Several prominent members spoke on the subject,
and described their own methods of laying -out trans-
mitting apparatus. Opinion seemed in favour of the
" bread -board "I type rather than the vertical panel,
as leads could be kept shorter, and this was always
a desirable feature with short-wave apparatus. Some
amusing descriptions of the disastrous results of un-
tidiness were given, several members speaking from
bitter experience.

The Chairman, Mr. Maurice Child, closed the
meeting by making by making a few remarks on his
own lay -out, and a hearty vote of thanks was proposed
to Mr. Gay for opening a discussion on so important
a subject.
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One of the masts at the Post Office Station at Burnham,
the receiving and control station for the ship traffic

previously handled by Devizes only.
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Conducted by Radio Press Laboratories, Elstree.

" Aermonic " Valve Holder
This valve holder has been sent for

test by Messrs. Christie & Hodgson,
Ltd. The holder is arch -shaped, with
the composition insulating material
flanged at the base to permit two screw
holes to be provided. It is designed
to enable valves to be mounted behind
a panel without the necessity for
bridges or brackets, use being made of
the two screw holes previously men-
tioned. The grid and anode sockets
are marked on the upper surface of the
holder by " G " and " A " respectively,
and soldering tags are screwed to the
outside of the insulating material, the
screws making contact with the base of
the sockets. All four wiring points are
thus very accessible when the holder is
in position. A vertical brass strip
screwed to the side projects about in.
above the top of the holder. This is
apparently to grip the side of the valve
base when the valve is in position, but
since the spring is somewhat weak, its
utilitarian value is nullified. The
valve sockets are sufficiently sunk into
the body of the holder to make it im-
possible to insert a valve incorrectly,
but the fit of most valves into the
sockets was poor. The insulation
resistance was quite good and the
holder was of a robust character.

Telephone Magnetiser
Messrs. Kenyon & Torrance, Ltd.,

have submitted for test a K. & T.
Telephone Magnetiser. The instru-
ment is of particularly robust construc-
tion. An electro-magnet is mounted
on a heavy bedplate provided with
screw holes for screwing to a base-
board. The electro-magnet has semi-
circular shaped pole pieces so as to
accommodate the earpiece of the tele-
phone conveniently. Terminals are
provided for connecting to a 6 -volt
accumulator, and an " on -and -off "
switch allows the battery to be put on
and off at will. The battery can be
connected to the terminals either way
round, the polarity of the poles being
identified with the aid of a compass
supplied with the instrument.- Having.

unscrewed the earcap from the 'phones,
it is necessary to test the polarity of
the telephone magnets to ensure that
the south pole of the remagnetiser
coincides with the north pole of the
telephone magnets when the 'phone is
placed on the poles. If this is not done
the magnetiser will obviously demag-
netise the 'phones. Full instructions,
however, are given on the base of the
instrument.

A bad pair of telephones was dis-
mantled and placed on the pole pieces,
the current being switched on for about
3o seconds as recommended by the
makers, the battery contact being occa-
sionally broken during the process.
This length of time was found to be
ihsufficient, for on re -test the tele-
phones only showed a small improve-
ment. On repeating the process for
over a minute, a marked improvement
resulted in the amount of magnetisa-
tion, and when used in the usual wire-
less receivers the telephones were about
so per cent. better. During the pro-
cess of remagnetisation the winding on
the electro magnet became rather hot
and required a long time to cool. The
current taken from the 6 -volt accumu-
lator was six amperes, which is rather
heavy for small batteries. The instru-
ment is convenient for intermittent use,
but some provision appears to be neces-
sary to allow the magnet windings to
dissipate the heat generated during
remagnetisation. The instrument is
well made mechanically, with a smart
blue enamel finish.

Three -coil Micrometer Holder
Messrs. Ward & Goldstone have sub-

mitted a three -coil micrometer holder
for test. The three -coil holders are
mounted between two semi -circular
bridges made of moulded insulating
material, the centre holder being the
fixed one. The whole component is

 supported on a rectangular moulded
base provided with two screw holes for
mounting in a receiving set. Two
metallic pillars are screwed into the
base, one on either side of the bridges,
and these carry two screwed metallic
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rods. The rods are provided v ith
metallic balls at one end and Li in.
diameter milled knobs at the other.
Each ball end of the rods engages with
a metallic cam, and by turning the
milled knob the movable holder .is
slowly rotated through 90 degrees.
Steel springs keep the ball and cam
engaged, but these springs are liable
to rust readily in_ a damp situation,
and then quickly become useless. The
control arms are long, no doubt with
a view to eliminate hand -capacity
effects, but the metal of the arm con-
siderably neutralises this advantage.
'In addition, the length .of the arm
tends to make the control somewhat
weak, unless the screwed portion fits
tight into the pillar; in the component
tested one arm was quite loose. The
large milled knob is to allow slow
movement of the coil, but the impossi-
bility of a quick adjustment is a dis-
tinct disadvantage. several coils were
tried in the holders, and a good fit was
possible after the holder pins had been
opened out. The appearance of the
holder is quite good, although the
moulded insulation appears somewhat
coarse. The insulation resistance was
infinity.

Two -coil Micrometer Holder
We have received from Messrs. Ward

& Goldstone, Ltd., a two -coil micro-
meter holder for test in our labora-
tories. The construction is somewhat
similar to that described in the report
of a three -coil micrometer holder made
by the same firm, except that only one
extension arm is provided to operate
the single movable coil holder. In
addition the screwed - arm passes
through the centre of the fixed coil
and the ball end engages in a slotted
metal frame. The micrometer control
of this component was better than in
the case of the three -coil holder, but,
as before, rapid movement of the coil's
position is not possible. All the
features pointed out in the report of
the three -coil holder are present in this
holder, but the finish is somewhat
better.
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in radio communication, the letters " Q S B"
followed by an interrogation mark mean "Is
my tone bad?" If such is the case the station
in reply sends "QSB." " Your tone is bad"
(no interrogation mark).

In any circuit
*COMPONENTS
give better results

Ask your dealer for

H. F. Transformers
Tuned Supersonic

Units
Autodyne Units
Filament Rheostats
Potentiometers
Fixed Condensers
Grid L eaks
Coil Holders

"Is my tone bad ? "
pOOR tonal quality in radio reception is

invariably directly traceable to a faulty low
frequency transformer. Probably an in-

strument of inferior make purchased with a
view to economy.
False economy truly, since tonal beauty
necessarily depends upon the superiority of
the audio transformer.
MD L.F. Transformers have always been
synonymous with better reproduction and
tonal quality.
The set that amplifies the C) way is a set that will
reproduce each note and each intonation of the broad-
casting artist purely and with exactitude.
Your friends in criticising your set, if it incorporates 11 )
components will never say "QSB."

(AD L.F. TRANSFORMER
A high-grade and efficient Transformer
of pleasing design for all intervalve
purposes, possessing the best possible
electrical characteristics. Provision is
made in this model by the clips at
the top to takd an (1111 flat type
condenser of suitable value. A
point to observe in the design is that
the fixing down lugs can easily be got
at. Each one is tested to 1,000 volts.

PRICE (080) 21/-

W7i-cad-OfficeEXHAMROAD , SLOUGHLaTD. E
1Yorks:

Mg
m

BUCKS. Manufacturers of Wireless and Scientific Apparatus
.Tekpfione: SLOUGH 441 & 442 WEXHAM ROAD: SLOUGH. BUCKS. 7e/epfione:CENTRAL 8272
TELEGRAPHIC ADDRESS: RADIETHER, SLOUCH. CABLE ADDRESS: RADIETHER , SLOUCH

London OfficedMolesale Sflowroorns:

HASTINGS HOUSE.
NORFOLK ST. STRAND.W.C.2
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7headvelditk the tape f.
Stocked by all
reliable dealers
Standard

FORMERLY

Western Electric
VALVES AND
HEADPHONES

WECOVALVES
have been further

improved by the incorporation
of a special tape filament which

gives longer life and a definite claim
to be the most robust dull emitter on
the market.
Specially marked for service as follows :
Red Spot indicates excellence as H.F. Amplifier
Orange Spot L.F. Amplifier
Green Spot Detector

OPERATING CHARACTERISTICS.
Filament Current
Filament Voltage
Detector Plate Voltage
Amplifier Plate Voltage
Amplification Factor

0'25 amps.
0'8 to 1.1 volts.
15 to 22 volts.1
22 to 60 volts.
5 to 63

Western Electric Head Receivers need
little introduction. Their standard has
been maintained and efficiency proved
by many thousands of discriminating
users. The provision of a leather
covered headband will give added com-
fort to the listener.

Patent Nos.
17580 (1915) and
180090 (6641-1921).

WECOVALVES, each 16/6
Write for our new Catalogue No. W546, which
gives fullest details of our Valves, Headphones,
and New Apparatus for the season. It is free
upon request.

Standard Telephones and Cables Limited
Contilaught House, Aldwych, London, W.C.2

'Phone : CENTRAL 7345 (10 lines).
Works : NORTH WOOLWICH, NEW SOUTHGATE and HENDON.

Branches : Glasgow, Leeds, Birmingham, Manchester, Newcastle, Cardiff, Southampton, Liverpool and Dublin.
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CORRESPONDENCE

THE " TRANSATLANTIC FOUR "
SIR,-Having read in your maga-

zines at different, times that you are
always interested to hear from readers
as regards results obtained with vari-
ous sets that have been described, I
should like to mention I have con-
structed and carried out various tests
with the " Transatlantic Four " de-
scribed by Percy W. Harris, M.I.R.E.,
in last November's issue of Modern
;Wireless, during a voyage out East.

In conjunction with this set I was
using the tuner unit mentioned in The
;Wireless Constructor of the same
month, and also described by Mr.
Harris.

The results were very good indeed.
5XX was received the whole way, out
to Port Said, at excellent strength on
the loud -speaker for the greater part of
the journey, except in one or two spots
wher& it was somewhat screened. It
is interesting to note that several of
the B.B.C. stations of the lower wave-
length band were heard exceptionally
well off Algiers, Bournemouth and
Manchester being exceptionally loud.

I find this type of, receiver very
good indeed for long-distance recep-
tion, though somewhat difficult to
handle at first.

When used with the Tuner Unit and
loose coupling, it possesses a great
degree of selectivity, but does not
appear to have quite the range as when
used' with direct coupling.

I should like to mention that if one
is apt to 'use different makes of British
H.F. transformers the various con-
nections often require to be altered to
obtain the best results, and it is rather
unfortunate they are not all stan-
dardised.

Wishing your journals every success.
-Yours faithfully,

s.s. Makalla,
Liverpool.

P. LUND.

A READER'S RESULTS IN SOUTH
AFRICA

SIR,-As a matter of interest to
readers of your paper I include de-
tails of crystal long-distance reception
at my address, which is about 4o miles
north of Bulawayo.

Three South African stations have
been heard, and any amount of morse
comes in on the 600 -metre band.

The tuner employs a vario-
meter used with a galena crystal. A
very thin copper wire (about 40

S.W.G. is used as the catwhisker. I
found that of all the important parts
in the set that required special atten-
tion the earth was the most important.
Many will not believe that I can get
these stations on a simple crystal set.
Then there are some that say that it is
radiation from another set that is in-
stalled about Soo yards away. So one
night, by special request, the valve
set was not used, and still the signals
came through on my set. Lately the
valve set has been out of commission,
and I have been getting splendid re-
sults from the crystal set.

Just a list of stations heard on the
crystal :-Durban, 750 miles; Johan-
nesburg (JB), 45o miles ; Capetown,
1,25o mires; elagoa Bay and Beira,
Portuguese East Africa, and several
other stations in Portuguese East
Africa.

Trusting that, these results will in-
terest readers of Wireless Weekly.-
Yours faithfully,

BASIL ORR (Junior).
S. Rhodesia.

THE " CYMNI " IN CANADA
SIR,-Some time ago I obtained

Envelope No. 5 and constructed the.
" Omni " Receiver, of which I enclose
a photograph. I have added a fourth
tube and have fitted an extra

The" Omni" Receiver built by Mr. J. B,
Richardson in Canada,

.0005 µF variable condenser, with
which I can have a .0005 µF fixed con-
denser in series, using a single -pore
double -throw switch. The switch
(push-pull) beyond the crystal is for
batteries off and on. Rheostat con-
trols are between the tubes.

After testing STioo and' several
other circuits I hooked up STioo
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H.F. as described by John Scott.
Taggart, F.Inst.P., A.M.I.E.E., in
Modern Wireless of June, 1924.

Results have been so good with this,
using a small loud -speaker (by the
way,, I have not yet purchased a set
of head 'phones), that though I have
tried other hook-ups since with good
results, I have returned to it. I have
heard a large number of stations at
really loud strength. One or two
of the stations are 700 miles away.
My aerial is single ribbon too ft., un-
fortunately only so yards from and at
an angle of 3o deg. to Cataract power
lines carrying 4o,000 volts. I also use
a frame aerial 22 in.-sq. with 12 turns
22 enamelled wire with a braided
covering and get a good many of the
stations, but of course at reduced
strength.-Yours faithfully,

JOHN B. RICIIARDSON.
Burlington, Ontario.

A " TWO -VALVE DOUBLE REAC-
TION " RECEIVER

SIR,-Perhaps it will be of interest
to you to hear some results obtained
with the " Two -Valve Double Reac-
tion " Receiver, described by Stanley
G. Rattee, M.I.R.E., in The Wire-
less Constructor, August issue. I
have made up the receiver for a friend
of mine, but I have added one stage
of note magnification and a switch for
series and parallel tuning, and I have
omitted the potentiometer. The con-
densers of our set are : Aerial
.00075 µF, and anode .0005 /IF
higher values than described. First we
got Hilversum (about 25 miles away)
at excellent loud -speaker strength, and
Daventry the same. Then we tuned
to the lower waves and got many
stations, but as it was already very
late in the evening we noted the prin-
cipal among them, and heard " Ach-
tung, Herren and Damen, hier. Mun-
ster auf Welle 410." The music was
heard all over the room, and the speech
was very good on the loud -speaker.

The results were remarkable, and so
I wish to congratulate Mr. Rattee for
the fine circuit and the simple explana-
tion of the set. I am only seventeen
year,s old, and I did not know much of
wireless before I bought your journals.

Wishing you and your papers all
success and prosperity.-Yours faith-
fully.

JAC. WIGMAN.
Amsterdam, Holland.
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Wireless Weekly
SHORT-WAVE RECEPTION

SIR,-I am very glad to see a
" Short -Wave Notes and News " page
in last week's issue of Wireless
,Weekly. I hope it will be approved by
many other readers and be a per-
manent feature.

It may interest readers to know that,
with reference to page 176 in last
week's issue on Long Distance
Amateur Communication," where
SMTN communicated with AzBK,
using 4.5 watts, I think I know of a
record which equals if not beats that.
It also concerns a Swedish station,
Radio SMUI, Mr. C. Aulin, of Hum-
legatan 19, Malmo, Sweden. I sent
him a report a short time ago, and
had a card to the effect that, as his
transmitting valves were both blown
out, he rigged up a dull emitter re-
ceiving valve with 40 volts on the
anode for the transmitter. I heard
him about R4, and he has just re-
ceived a card from U9ASY, Iowa,
U.S.A., who heard him calling.

My receiver is an all -wave 12-2,000
metre modified Reinartz. The circuit
Is similar to that given by Mr. W. K.
Alford in Wireless Weekly, Vol. 6,
No. 15, with some minor alterations.
II have three L.F. amplifiers on it.
The first L.F. is choke -capacity
coupled and the second and third are
resistance - capacity coupled; wire
wound anode resistances are used. It
is fitted with plugs and jacks for one,
two, three or four valves, although the
last is never used except on long-
distance stations for the loud -speaker.

I am only 17 years of age, but I
have made several sets, including the
" Transatlantic V," described by
Percy W. Harris, M.I.R.E., in
Modern Wireless for June, 1924. Best
success to Radio Press.-Yours faith-
fully, R. C. BRADLEY.

Reading.

ENVELOPE NO. 4
SIR,-Having lately made the " All -

Concert de Luxe " (Radio Press En-
velope No. 4), I thought I would-as
you invite correspondence-let you
know the results obtained.

With Plug-in coils, 35, 75, 5o, Man-
chester very good; 35, mo, 75, Bir-
mingham very good; 35, 75, 5o, Liver-
pool very good; Glasgow comes
through very fair. All these on
a large loud -speaker.

I am splendidly satisfied with the
set, and I think with more experience
shall get more stations.

Market Drayton is situated some so
miles roughly from Manchester, Liver-
pool and Birmingham. I have a twin
aerial (outside), of too ft. roughly all
in.-Yours faithfully,

F. E. BRADLE.
Market Drayton.

A COURSE OF POPULAR LEC-
TURES ON WIRELESS

SIR,-I enclose herewith particulars
of a course of lectures to be given at
the Norwood Technical Institute. For
various reasons the course was not
started on the date originally fixed, but
it is hoped to start on Friday, Novem-
ber 2o. I should be grateful if you
could include a paragraph in Wireless
Weekly calling attention to these lec-
tures.-Yours faithfully,

J. F. STANLEY.
A course of ten lectures on wireless

telephony, with special reference to the
reception of broadcast programmes, will
be given at the Norwood Technical In-
stitute on Friday evenings, commenc-
ing at 8. p.m., by Mr. J. F. Stanley,
B.Sc. (Hons.), Eng., London, A.C.G.I.

The -first lecture of the series will
take place on Friday, November zo,
1925.

R.A.F. WIRELESS.

The 250 -watt trans-
mitter used on air-
craft by the R.A.F.
The clips for the

transmitting v a lv e
can be seen on the

left.
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At the conclusion of each lecture,
half an hour will be set apart for prac-

_tical experiments, and students will be
invited to discuss their own construe.
tional problems.

Fees : For students resident in the
administrative counties of., London,
Kent or Middlesex-first lecture free;
single lectures, ts. ; for the complete
course, Ss. ; for students not resident in
the administrative counties of London,
Kent or Middlesex, additional fees will
be payable.

Applications for admission should be
made to the Principal, Norwood Teeh-
nical Institute, Knight's Hill, West
Norwood, S.E.27.

Special Note :-It is proposed to
form a 'West Norwood branch of the
Radio Society of Great Britain.
Arrangements will be made for mem-
bers to experiment and test out their
apparatus in the Laboratory, provided
such members are students of the
Institute.

HILVERSUM BROADCASTING
STATION

SIR, - Our principals, Messrs.
Philips Glowlampworks, Ltd., of Eind-
!hoven, Holland, who take great in-
terest in the Hilversum (Holland)
broadcasting station (call sign HDO),
inform us that in future every
Thursday night a concert will be
broadcast from Hilversum by the
world-famous orchestra of the Con-
certgebouw," Amsterdam.

We should feel appreciative if you
would be good enough to let your,
readers know this item of news, and
also if you would ask any
amateurs who may pick up this musi-
cal programme if they would com-
municate direct with our principals at
the address given below, who, we
know, would be interested to learn
that the transmission is being success-
fully received in England. - Yours
faithfully,

PHILIPS LAMPS, LTD.
6o, Wilson Street,

Finsbury Square, E.C.4. 
ERRATUM

On page 177 of our last week's issue
the kilocycle equivalent of the Bourne-
mouth wavelength on October 16 is
given as 772.2. This is incorrect, and
should read 777.2 kilocycles.

IMPORTANT NOTICE

Owing to the numerous applications
from our readers for back numbers of
our publications, we have decided to
make no extra charge on any of our
periodicals for issues published within
six months. The charge for back
issues prior to six months will be as in
the past.
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Home-made Neutrodyne Units
(Continued from page 222)

It is, of course, well known that a tuned anode is
most efficient when the tuning capacity shunted across
it is as small as possible, and for this reason it
generally pays to make two units for the B.B.C.
higher -frequency band. Whether anything of the sort
holds good in the case of the neutrodyne winding or
not is a point which might receive the attention of
those who possess patience and the necessary measur-
ing instruments. It might be found that there is an
optimum inductance -capacity ratio even in a neutrodyne
coil !

A Winder
Winding 5XX units by hand is a most tedious busi-

ness, and it is well worth while making a rough winder
such as that illustrated in Fig. 5. The centres are
made of pieces of 2 studding pointed at the tips.
A small wooden crank is clamped on the right hand
one by nuts and washers. Shallow centre holes are
drilled in each end of the former, and a piece of bus -
bar wire bent up into the shape of a driving dog
imparts the motion to the former. With this appliance
the lower -frequency units can be wound in a very
few minutes. As the fine wire is easily broken, the
mouths of the slots should be splayed out with a small
triangular file to form an easy entrance for the wire
in winding.

Care in Handling
When using matched units of this construction, care

should be taken to grasp them by the ebonite onlx
when inserting them in the receiver. If the turns of
wire are handled and displaced to any appreciable
extent, the capacity may be altered, and this, of
course, will mean re -matching. If the units are
handled with reasonable care, and kept in a rack when
not in use, no trouble will occur on this account.

Reception at Lower Frequencies
The lower frequency units will, of course, be mostly

used for receiving 5XX or Radio -Paris, and with those
strong transmissions two stages of high -frequency are
hardly necessary. The receiver A mentioned above

DRIV/NG DOG

Fig. 5.-A winder for the lower -frequency units can
easily be constructed on the lines indicated.

brings in 5XX at so miles with great volume on
almost anything in the form of an aerial. Receiver B
gives good volume on 5XX with a short length of flex
thrown down on the floor and no earth, and the purity,
or reproduction shows that the reception " peak " has
not been overstepped. The writer considers that two
neutrodyned stages constructed in this manner are
equal to three ordinary unit stages. They are also
more selective and infinitely easier to handle.

London Depot :
176, Tottenham
Court Road, W.1
Telephone : Museum 9008

"QPARTA" is a speaker that Type Ohms
1.-) does its own sales talk. Its A - 120

tone appeals at the first hearing. HA -2,0000

The reason lies in a construction that .14 0

is different. That difference is the
- - 120outcome of long experiment. : 15 : 0

The large " Sparta " has a unique MB" :irci
feature-an additional tone selector £6 : 0 0
which enables very delicate refine- j

120ment of tone values. The new HJ - -2,000
patent magnetic compensator gives

10
FII-1,1 -4,000
£2 :remarkably distinct rendering.

FULLER'S UNITED ELECTRIC WORKS, LTD.
Chadwell Heath Essex
Telephone : Ilford 1200, Telegrams : "Fuller, Charnel! Heath."

4m- sells on the test tone
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CLARITONE
LOUD SPEAKERS

enable you to appreciate the pleasure of per-
fect reception and to obtain that sweet purity
of tone so dear to all music lovers. They stand
unequalled in quality and service, and are
recognised as a true example of faithful sound
reproducers.

Senior Model Claritone
2000 ohms-W290. 120 ohms-W291..

£5 : 0 : 0
Junior Model

Claritone
2000 ohms-W295.
I20 ohms-W296.

£2 : 15 : 0
CLARITONE 20/.
HEADPHONES

w2i6.

Supplied by all reputable
Sole Agents :

dealers.

ASHLEY WI ELESS
TELEPHONE COMPANY
69, Renshaw St., Liverpool
Telephone 4628 Royal. Telegrams : Rotary, Liverpool.

VICTORIA RODUCTS
For purposes of
illustration sec-
tion of panel is
not shown in
correct position.

PRICES

. r'161..00075,15/6.
.0005, 14/9.
.0003, 14/-.

.0002, 13/6.
Fitted with Ver-
nier Dial an d
precision exten-
sion handle, as
illustrated, 2/6
extra on prices

The VICTORIA Low -Loss Condenser
Observe these Points of Superiority

Lowest losses. Min. capacity : 4 micro -micro farads.
Greater wavelength range obtained than in any other
type. Spring contact. Ball bearings. Vanes insu-
lated by ebonite supports outside the electrostatic
field. Sturdily constructed. Highly finished alu-
minium end plates, nickelled supports and brass vanes.
A really first-class condenser, particularly ideal for
short wavelengths.

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

Price 4/9.

THE VICTORIA VARIABLE GRID LEAK
and VARIABLE ANODE RESISTANCE.

(Illustrated above)
The exceptional features of this component make it
superior to the many grid leaks now on the market.
It has a resistance variation of * meg. to 5 megs.
obtained by a single rotation of a Dial engraved to
present readings of variation of * megohm. Metal
to metal contact. Wire wound. Resistance element
always consistent and packing impossible. Positive
contact. Self -capacity practically zero. It is one -hole
fixing. Something entirely new. Price 7/6 each.

VICTORIA ELECTRICAL (Manchester) Ltd.
Victoria Works, Oakfield Rd., Altrincham, Cheshire.

Barclays Ad.

AN ADVERTISEMENT IN " WIRELESS WEEKLY " IS A GUARANTEE OF SATISFACTION TO BUYERS.
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W. M. (STIRLING) asks how he
can charge his 4 -volt 40 ampere
(actual) accumulator together with
his house battery. This latter battery
is rated for 32 volts 20 amperes and is
charged by a petrol driven charging
set.

It is obvious that our correspondent's
small accumulator cannot be charged
in series with the house lighting bat-
tery, since the charging current in this
case would be excessive and would ruin
the small battery. Arrangements must
therefore be made so that it can be
charged at a suitable rate. Although
charging rates vary with different
makes of accumulators, it is fairly safe
to assume that a charging current of
3 to 4 amperes will be satisfactory.

nformation
Department.

The 4 -volt accumulator should be con-
nected in series with a variable resist-
ance and a low reading ammeter
across the main battery terminals.
The series resistance should be capable
of carrying the charging current for
the small battery without undue heat-
ing, and one of to ohms will allow
the battery to -he charged at 3 amperes
or more as desired. A range of o to
5 or to amperes would be a suitable
one for the ammeter.

L. B. (HASTINGS) asks for a simple
method of comparing signal strength.

Probably the simplest method our
correspondent can adopt for his pur-
pose is to shunt the telephones with a
variable resistance. This should be

adjusted until signals become just
inaudible and the reading of the
variable resistance should be noted.
Let this reading be RI and, for
example, the resistance of the tele-
phones 2,000 ohms. If now signals are
tuned in from another station, and a
second reading of the variable resist-
ance taken under similar conditions,
which reading we will call R2, the ratio
of the two signal strengths is as 2,000
+ R2 is to 2,000 + RI.

G. M. (IPSWICH) has constructed
the 2 -valve Amplifier de Luxe, de-
scribed in Radio Press Envelope No.
7, to add to his single -valve set,
which is of commercial design. He
states that all goes well hi cross -

Select your audio -frequency
transformers from
the IGRANIC range.

" E " Type (Patent No. 203013).
The latest Igranic model embodying
many valuable improvements. It
maybe reliedupou togive extremely
high anduniform amplification with
a complete absence of aistortion.

Prices :
2-3 ratio for first stage - - 21/.
2-3 ratio for second and sub-

sequent stages and for
power amplification. - - 19/6

Telephone Transformer
(Patent No. 205013).

Designed for use in valve or crystal
sets with telephonesorloud-speakers.
Absolutely free from distortion, it
does not reduce signal strength to
any appreciable extent, and leakage
noises are non-existent.
Supplied in two ratios x-2 9-x.

Price 18/6
ICRANIC RADIO DEVICES include: - Honeycomb Dnolateral Coils,
Variable Condensers, Fixed Condensers, Filament Rheostats, Intervalve
Transformers, Variable Grid -Leaks, Variometers, Vario Couplers, Coil
Holders, Potentiometers, Combined Instruments, Vernier Tuning
Devices, Switches, Valve Holders, etc., etc.; also the Igranic Supersonic.
Heterodyne Outfit Receiver. All tarry the IGRANIC guarantee.

Write for List Y 72

Branches:
Birmingham,
Bristol,
Cardiff,

Glasgow,
Manchester,
Leeds,
Newcastle.

149, Queen Victoria Works : Elstow Rd.,
Street, LONDON. BEDFORD.
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"4AFTER FINAL ASSEM131 Y INSULATION UPTO

AN

PRICES:
Capacities for

Standard Grid
Condensers.

.00603 to .0003
2 6 each

Standard Fixed
Condensers.
.002 to .001

2 6 each
.0025 to .006

3,6 each
Combined

Grid Leak and
Condenser
3,- each

EASY FIRST
THE Watmel Fixed Condenser is quite a new corner to Radio, 2,4

its standard of efficiency has already elevated it to a foremo
position amongst products of its type. The Watmel is distinct?m

from other fixed condensers.
First, in its unusual design, which being symmetrical, ensures an even
distribution of electrical charges and the reduction of edge losses
to a minimum.
In its construction no wax whatever is used. Wax being subject to
dielectric losses and temperature changes with consequent results of
noises and changes in capacity, it will be readily appreciated that the
absence of wax in the Watmel is a vital improvement.
Only tho very best gauged ruby Mica is used for insulation, while the
outer case is of high grade Bakelite.
Each condenser is individually tested and is guaranteed to be correct
within 5 per cent. From all dealers.

CAM16
WATMEL WIRELESS C° L.?
332a, Roswell Road, London, E.C.1
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Stop!

Send a postcard to -day
for List " B " and
learn more about
British Ebonite.

THE HALL MARK OF "QUALITY" EBONITE
IS

REGISTERED TRADE MARK

GUARANTEED FREE FROM SURFACE

It is Ebonite not a Substitute.
Do not be put off with Imitations.

Look for the Brand.
Ask your Dealer for it.

LEAKAGE

THE BRITISH EBONITE COMPANY, LTD.
HANWELL LONDON, W.7.

1
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Performance
SUPER-

HETERODYNE

Special Filter Condenser.
Capacity range '0003 to -0008 mfds.
LIST No. K. 1502. Price 8/6 each.
" Super Success " with the
Super -Heterodyne, by A. J. Haynes,
fully explains the Super -Het and
how to make it. Write for book
and catalogue of parts-post free 2/ -

For the Man who wants to build
his own Supersonic Set there is
nothing better than the Haynes
Griffin Matched Transformers, sold
only in sets of four (3 Intermediate
and i Filter), the filter being tuned
with a .0003 Variable Condenser.
These transformers will give excellent
results with all Standard Valves and as
they are tuned to a comparatively low
wavelength (approximately 2,000 metres),
ease of tuning and absence of extraneous
noises is assured. LIST No. K. 1501.

Price £5 - 5 - 0 per set of 4.

SUPER-

HETERODYNE

The Haynes Griffin special Variable
Oscillator Coupler, when shunted
with 000s Variable Condenser will
cover the wavelength range of 18o
to 500 metres. LIST No. K. 1503.

Price 18/- each.

GLAD WELL & KELL, Ltd., 258, Gray's Inn Road, London, W.C.1
'Phone : MUSEUM 7367, 7368.

VEagir
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connecting the batteries until a con-
nection is made to the high-tension
negative terminal of the amplifier.
When touching this terminal with the
appropriate lead, sparks are obtained
and the wire gets hot. He asks our
advice as to the cause of the trouble.

It would seem ,evident from drur
correspondent's letter that his single:
valve receiver has H.T. negative and
L.T. negative joined together inter-
nally, whilst the z -valve Amplifier de
Luxe has H.T. negative and L.T. posi-
tive common. With a receiver and an
amplifier with connections as given
above when the instruments are con-
nected in the normal manner, it results
in shorting the low-tension battery.
The trouble in our correspondent's case
can be overcome easily by making one
slight alteration to the wiring of the
two -valve amplifier. Referring to the
blue print given in Radio Press En-
velope No. 7, it will be seen that H.T.
negative and L.T. positive terminals
are joined together and a lead is taken
from these two points to the left-hand
filament legs of the two valves. The
lead between these two terminals
should be removed, and that from the
two filament legs of the valves should
be joined to L.T. positive. The high-
tension negative terminal should now
be connected to L.T. negative, when
the amplifier should function in a
satisfactory manner when employed
with the single -valve receiver.

T. H. J. (BERLIN) states that he
is employing a set consisting of a
valve detector, with reaction, fol-

lowed by three transformer coupled
stages of low -frequency amplifica-
tion in order to listen to the British
stations. Living in a flat he is forced
to employ a small indoor aerial. He
asks a number of questions oti how
he can improve his detection, or
obtain a signal reasonably large
compared with the carrier wave.

In reply to our reader's query, we
would advise him to cut out one of the
low -frequency amplifiers and use a
stage of high -frequency amplification
instead. Seldom in practice do three
transformer -coupled stages of low -
frequency amplification work well to-
gether, as there is usually a pro-
nounced tendency towards self -oscilla-
tion. This may be overcome, to a cer-
tain extent, in many cases by connect-
ing resistances across the secondary
windings of the L.F. transformers,
values of or megohnt being suit-
able for this purpose, and also by
trying the effect of reversing the con-
nections to certain of the windings.
We would, however, advisg our corre-
spondent that the percentage modula-
tion on a carrier wave is fixed at the
transmitting station, and therefore at
the receiving end there is no method of
varying the ratios between the carrier
wave strength and that of the super-
imposed telephony. Under the cir-
cumstances, therefore, as mentioned
above, a high -frequency stage should
be used when the percentage modula-
tion is not sufficiently great to allow
proper detection with the set employed.

Our correspondent also complains

that reaction control is very floppy, but
it is improved by connecting the grid
leak to L.T. minus, although signal
strength is not so good. Generally it
is found preferable in practice to con-
nect the grid leak to L.T. positive for
best detection, and this connection
should be made, or alternatively a
potentiometer may be connected across
the L.T. battery and the grid leak con-
nection taken to the slider. This will
give a certain amount of added control,
but in many cases it is doubtful
whether the extra complication is
worth while. To improve reaction
control, the by-pass condenser across
the primary of the first L.F. trans-
former should receive attention, various
values being tried; various sizes of
reaction coils should also be used, and
the smallest that will give satisfactory
oscillation should be employed. The
effect of varying the value of the grid
leak and of the high-tension voltage
applied to the anode of the detector
valve should be noted.

Another point raised by our corre-
spondent is how to cut out hum from
the alternating current mains in the
building. Dealing with this latter sub-
ject we would advise the employment
of. a counterpoise, which may consist
of a length of wire taken through our
reader's flat on the floor rather than
to earth to a waterpipe, which, he
states, goes to earth one floor below.
The employment of a loosely -coupled
circuit may also be found helpful and
should be tried.

-THE PANEL DE LUXE

THE real wireless enthusiast goes over his
Set inch by inch. Shortening a connection

here-replacing an inefficient component
there, he knows that success depends on the
most careful attention to seemingly insignificant
details. Such men are now standardising on
Radion as the panel material de luxe.

Radion is available in Zr different sizes its
black and mahoganite. Radion can also be
supplied i; any special size. Black rd. Pet
square iuel ,nrahoganste rid. per square inch;

ION
American Hard Rubber Company (Britain) Ltd.

Depots:2,2,064SAT:1bl:19T 1S3t.reg, Glasgow.Head Office : 1 3a Fore Street,
London, E.C..= Irish Agents: frCorpio;atioin

Birmingham.

Gilbert Ad. 3871.
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The Rechargeable
H.T. BATTERY

60 VOLT BATTERY, 40/ -

For particulars write to:

Radio Equipment Co., Ltd.
5, Dyer's Buildings

HOLBORN, LONDON, E.C.I

Barclays da.
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careful gperanenters' opinion
E find that the best way to advertise the
M -L Transformer is the easiest : we glance
through our file of letters from people who

have bougl't the transformers, and pick out one
at random.
The one we have lighted on this time is from an
experienced and painstaking English experimenter.
He says

" After a large number of comparative
tests with other makes, I have found the M -L
Transformer to be entirely satisfactory. I
find that it is absolutely silent in working,
with practically no distortion, and that the
amplification is quite high enough for all ordin-
ary purposes. . . . There is no Transformer
on the market that distorts less."

Wireless experimenters will find that their own
experience will be the same as this.
If you cannot get the M -L L.F. Transformer from
your Wireless Dealer, write and let us know.

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

S. SMITH & SONS (M.A.) LTD.
179-185, GREAT PORTLAND ST., LONDON, W.1

So SMITH 65. SONS (MAD LTD
E.P.S.

Wireless Weekly Small Advertisements.

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

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

'TELEPHONE RECEIVERS and Loud
Speakers Rewound, 2,000 ohms, 3/6.

-A. Roberts & Co., 42, Bedford Hill, Balham,
S.W.12.

VALVE Amplifier, 35/-, use one or two
I-, valves; also 1 -Valve Amplifier, 201-,
both perfect, as new. Valves, 4/6 each. Smart
Headphones, 8/6 pair. New 4 -volt Accumu-
lator, celluloid case, 13/-. New Durit
66 -volt H.T. Battery, guaranteed, 7/-. 2 -Valve
All -Station Set, works speaker, £4. Approval
willingly.-W. TAYLOR, 57, Studley Road,
Stockwell, London.

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

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

AMATEUR has experimental 4 -Valve Set
for sale. Burndept and Sullivans' gear,

All components separately boxed in mahogany,
2 6 -volts accumulators, 2 pair headphones,
cabinet 4 ft. by 2 ft. 3 M. by 11 in. Sacrifice
£13.-21, Ainslie Road, Preston.

FOR SALE. Five -Valve Sterling Tele-
graph Co.'s Ship's Receiving Set.,

comprising H.F. Detector and 3 -stage power
amplifier. Only used 10 months at sea and
just overhauled by Makers. Cost £70. To
be sacrificed.-Apply THOS. SCOTT, Jnr.
29, Kildavannan Terrace, Langside, Glasgow

BRITISH VALVES ! Special Offer ! 1 ! I
Don't run risks. I guarantee ail valves,

and pay postage, too. Send 7/.. for Radion
G.P. to -day, and I will send valve by return,
and give you a non-microphonic valve -holder
free.-S. R. OXLEY, Barkham St., NiVainfleet,
Lincs.

One hole fixing
The L & P Coil Holder besides having the smoothest:
movement of any on the market, has a one hole fixing
that stays fixed.

It operates through worm and pinion together with a
compensating spring that makes backlash impossible.
Hence the wonderful ease with which reaction can be
controlled with this coil holder.

From all good dealers or Write at once for
list. Sent free on request

L &P Coil'
holder now
reduced to

8 6

LONDON & PRO-
VINCIAL RADIO
Co.. Ltd., 30, Colne
Lane,Colne,Lancs.

111110;[1

1,, 4,
L & P

F PAT, NO. 1737o

Other leading " Ellanpee "Lines :-L & P Valve
Windows enhance the appearance of any set. Small size
21.d. each. Large size aid. each. L & P Miniature
Switches, D.P.O.T., 1/6 each. L & P Pull and Push
Switch-positive action,positive satisfaction-only2/. each

AN ADVERTISEMENT IN " WIRELESS WEEKLY " 'IS A GUARANTEE OF SATISFACTION TO BUYERS.
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The final adjustment of a reaction coil
upsets tuning and necessitates a reduction in
the value of the tuning condenser across to

the second coil. With

The Seamark Connode
the operation is simplified. Referring to the illustra.
tion, it will be seen that an increase of reaction and
a compensating reduction of capacity can be accom-
plished by one hand in a fraction of the usual time.

To all who habitually tune in distant stations
this advantage is obvious.

If any difficulty is experienced in obtalniny, writs direet to the
Sole Patentees and Manufacturers:

C. E. NEEDHAM & BRO., Ltd.,
4, Milk St., Sheffield.

CAXTON 4 -VALVE CABINET
Made for Editor of Wireless Magazine
for Set " As good as money can buy "
described in issue February, 1925.

Cash with Order. Fumed Oak £1 5 0
or Real Mahogany polished ... £1 14 0
With detachable recess fitted Base Board to mount 21 in. by 7 in. panel to slide out of Cabinet front.

Extra 10/- with two beaded front doors totally enclosing fitted panel.

Cabinet overall length 221 ins. Width 8; ins. Height 9 ins.

Polished with the new enamel that gives a glass
hard surface that cannot be soiled or scratched.
SENT FREE.-Catalogue of standard Wireless Cabinets in various
sizes and woods. Special Cabinets made to customer's orders.

PACKED AND DELIVERED FREE IN U.K.

CAXTON WOOD TURNERY CO., Market Harborough
AN ADVERTISEMENT IN " WIRELESS WEEKLY
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The new T.C.C.
Mica Condenser

Here is the latest T.C.C. production-an accurate
mica Condenser in a green moulded case with
duplex terminals. Owing to its convenient shape
it takes up very little room on the panel, and because
it is sealed from below instead of from above it is
proof against the heat of the soldering iron. For
those who do not wish to solder their connections,
a convenient milled head is provided to ensure a
perfect electrical contact.

No need to ask if it is accurate
-the name T.C.C. guarantees it.

Every T.C.C. Condenser-
whether Mica or Mans -
bridge - has to pass so
many tests before it is re-
leased for issue that its
accuracy within a very
small percentage of error
is a foregone conclusion.
Your fixed Condenser-on
which so much depends-is
one of the least expensive
of all the components you
buy. The difference in cost
between one of doubtful
reputation and a genuine
T.C.C. may only be a
copper or two yet the differ-

ence in results may be
phenomenal. Experts say
that the majority of faults
in home -built receivers are
traceable to the use of
inferiorand badly insulated
condensers.
If your own Set is not
giving the results you
should expect, suspect the
condensers-substitute
T.C.C. Mica (for small
values) and T.C.C. Mans -
bridge (for large values)
and you obtain a perma-
nent insurance against
Condenser breakdown.

Prices :
No. 33, all capacities between

'001 mfds.
No. 34, all capacities between

'0001 mfds.
From ail Wireless Shoat.

'004 and
2/4

'0009 and
2/4

Advertisement of Telegraph Condenser Co. Ltd., Kew, Surrey.

Is A GUARANTEE OF SATISFACTION

Gilbert Ad. 3884.

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

We " DO IT "-and then leave the " VERDICT" to you

IN

Send your Burnt Out or
Damaged Valves to us
and we will Restore
them to Function with
OriginalCharacteristics
EFFICIENCY MAINTAINED,

RESULTS GUARANTEED!
B.E. 4/6, D.E. 2V. -3 7/6,

D.E. -06 9/6.
Price list for Power Valves

on application.
We return the actual Valve you send us, post free, within 7 days.

THE NORTH LONDON VALVE CO., LTD.,
22/, CAZENOVE ROAD, STOKE NEWINGTON, N.16.

Liberal discount to Wireless Agents.

Two in One !
The new Dual Rheostat-a
" Peerless " product in every
way. Specially designed to
meet the demand for a resis-
tance equally applicable to
bright or dull emitters. It has
two windings-one offering a

resistance of 6 ohms, whilst a
continuation of this is of 3o
ohms resistance. The resis-
tance element is wound on A
hard fibre strip under great
tension. One hole fixing is
provided and the terminals are
placed in convenient positions.
The contact arm has a smooth,
silky action, and all metal
parts are nickel -plated.

Ask your Dealer to send direct

319 PEERLESS 3/9
DUAL RHEOSTAT
THE BEDFORD ELECTRICAL

& RADIO CO., LTD.,
22, Campbell Road, Bedford.

Pros.
Pat.

Alston
19101/24

01111111MMIMSIIISM

P8°
I91(11,','
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The New
"SOLE N EX"

RADIO COIL
The Coil you mill eventually use!
NO varnish impregnation, extra
capacity losses, or undesirable
wire kinks.
BUT totally enclosed in beautiful
gold tinted celluloid case, hollowed
patented coil mount and hollow
plug pin and highly efficient eccen-
tric generative winding.
The smartest and highest efficient
coil on the radio market to -day.

Supplied is all Wavelengths. From 416 to 10/- each

F.G.KETELBEY,A.P11.1.E.E. itiVe8trairTbVtioar:,"
Worcester Chambers, 14, New St., Birmingham.

'Phone : Con. 6633. 'Grams : " Katelbee, B'ham."

/

.e=e7rar497.,..r.evsisge

METHYLATED

SPIRIT

On ina~meat and--
WITHOUT HEAT!

It is easy to safeguard your
set from the serious results
occasioned through errors in
connecting up.

Radio Press Panel Transfers
enable you to mark each terminal,
dial, switch and valve easily and
clearly, while at the same time
they give to the set just that
finishing touch which creates the
pride of possession.

On in a moment --
Just moisten the transfer with a little methy-
lated spirit, having removed the backing.
Press it on to the panel where it is required
and let it. dry. If you then moisten with
water the thin paper that is left it will come
away quite easily, leaving the transfer
tightly fixed. Another simple method is
described on the envelope.

RADIO PRESS PANEL TRANSFERS

6D
PER LARGE PACKET OF 80 ASSORTED LABELS

Obtainable from all newsagents, bookstalls,
your local wireless dealer, or direct for 8d.
post free from Dept. S, Radio Press, Ltd.

RADIO PRESS LTD.
Bush House, Strand, LONDON, W.C.2.

Barclays Ad.
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HAWK
MAXIMUM

Efficiencg

Strength

Prices below

Froy. Vat.
20299

WATERPROOF

COILS
MINIMUM

Capacitg

Damping Effects

Resistance

Tel, 832 Kingston

Coil.
Wave Length us

Condenser
MAXIMUM.

ng '001 Variable
in Parallel

MINIMUM.
PRICE.

13 - - 2/-
25 395 190 2/4
30 435 240 2/4
35 515 380 2/6
40 680 37Q 21'0
50 835 485 3/-
75 1,250 600 3/4

100 1,820 815 3/10
150 2,300 960 4/8
200 3,100 1,8Z0 5/4
250 3,750 2,200 5/8
300 4,500 2,300 6/-
400 4,950 2,500 6/6

Sold by all Wireless Dealers
Sole Manufacturers !

The Hawk Coil CO.,
UM" ST. MARY'S ROAD,

SURBITON, SURREY

At last a
Low- Loss
H.F. Transformer

THIS H.F. Transformer re-
presents an entire departure

from all other existing designs,
and its performance has been
keenly commented upon by such
well-known Radio engineers as
Mr. Percy W. Harris, A.M. I.R.E.,

and others. Its primary is aperiodic and its exclusive design and shape
make it the last word in low loss and efficiency. The secondary is air
spaced on a grooved ebonite former, and each one is made to an exact
standard, resulting in the condenser scale reading being practically iden-
tical in each successive stage of H.F. amplification. The main feature of
this new Peto-Scott production is that the capacity coupling has been
reduced to an absolute minimum resulting in an exceptional degree
of selectivity. PRICES :
No. 1 250 to 550 metres with base 15/ -
No. 2 350 to 700 metres without base .. 15/ -
No. 3 1,200 to 2,300 metres without base .. 15/ -

Base 2/- each. Trade can be supplied.

BEWARE OF IMITATIONS.
We wish to warn intending purchasers that these new Low -Loss H.F.

Transformers bear our name, and none is genuine unless so marked.
Owing to the immense success of this new type of transformer, colorable.

imitations are inevitable. In your own interests look for the name Peto-Scott.

PETO-SCOTT Co., Ltd.
77, City Road, London, E.C.L

Branches : 62, High Holborn, London, W.C.1. WALTHAMSTOW-
320, Wood Street. PLYMOUTH -4, Bank of England Place.

LIVERPOOL -9, Manchester Street. P.S. 3926

Little experience is
necessary upon any
such super -sensitive
circuits as the short
wave side of the
Super -Heterodyne or
capacity -reaction cir-
cuits to self -demon-
strate that distant
work is an impossible
pastime without a
mechanical fine
tuning device operat-
ing on the condenser.

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

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

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

The Colvern Selector is a geared Condenser
and embodies a system at One Inning con-
trol which permits the definite and accurate
location of any pre -determined calibration.
The dial is divided over the full circle and
provides 300 degrees value for each rotation
of the index.

C o ILv E G N
SeLEEP Tag

LOW LOSS

GEARED CONDENSER

By this system ten complete turns of the
dial reduces a one degree interval to the
equivalent of 1/3600th part of the variable
capacity.

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

The Colvern Selector Low Loss :-
Reading to 1/3600th of capacity
Capacity .0005 mfd. £1 1 0

.0003 mfd. 1 0 0

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

.0003 mfd. . .. 14 0
One hole fixing. Other capacities if

required.
Descriptive Polder upon request.

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

The Colvern Low Loss Coil Former
-with the threaded supporting
rode. Reduces the self -capacity
of a coil to the lowest yet .. 6 0

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

Telephone : Walthamstow 532.

Barclays Ad.
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Established
26 Years.

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.

REPAIRS

TgaOto press 3nformation 'apt.

2/6 QUERY COUPON 2/6
WIRELESS WEEKLY. Vol. 7, No. 7. November 4, 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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I
WHY BUY, ACCUMULATORS ?

IF you add depre-
ciation to the

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

and suffer the depreciation and
many annoying inconveniences caused
by unskilled charging.
WE SUPPLY oryl deliver a NEW

ROTAX Wireless Accumulator of
suitable size for your set. We call and
exchange it for another fully -charged one
weekly or fortnightly anywhere in Greater
London for 13 weeks from 8/- inclusive.
IF you have your own accumulators we

give the same continuous service from
6/- per quarter-and if you have only one,
lend you one of ours, alternate exchanges.

-RADIO SERVICE CO. -
105, TORRIANO AVENUE, KENTISH TOWN, N.W.5. 4/

REAL SERVICE - HIRE OR MAINTENANCE
Write for Folder "Z7,"or 'Phone : North 4161 & 4162.

Sae Alongon ildres
RADION DE.06 3 -volt (1-1,F,or L.F.)10/6
compare the price with any other British -
made High -Grade Valves. Have you seen
the curves in our booklet ?
A veer writes : " I awt really amazed at the result, they are the
best valves I have yet come across. Let toe thank you for
executing my order so quickly, and when I require any more
valves I will certainly send to Itadions Ltd."

RADION 2-v. DE'34 (H.F. or L.F.) 10/6
RADION PYRAMID Power Valves 4-v.
& 6..v. types, Guaranteed Filament 22/6
RADIONG.P .A 4-v.B right valveonly 71.

From untied Dealers or direct Post Free.
RADIONS LTD., Bollington, Mr. Macclesfield, Cheshire.
Send for our booklet ; it deserib es valves, re pairser-
vi ce,and gives useful hints. It's free. Write to -day.

4
4
4

0"6-`

-t°
0,0lJ ;0°t'r

OP
fflio'vO

13 5
1,.1.1por's. Ah. Ak.

isirwwv,srV"w7

Price
Per
Piece.

Thaud's (Paris)
FERRO -SILICON

stands alone for its marvellous
range. Put a piece in your
crystal set or crystal valve set

and judge by results.

Sole Distributors for Great Britain
The L.G. Russell Laboratories,
1..7, Hill Street, BIRMINGHAM

SEND A SUBSCRIPTION
for your favourite Wireless Journals.

PROMPTLY DELIVERED. POST FREE.
WIRELESS :vxeliviie0,17:":7613/-

MODERN WIRELESS
WIRELESS WEEKLY
THE WIRELESS CONSTRUCTOR

Twelve months, 15/.
Six months, 7/6
Twelve months, 32,6
Six months, 16/3

Twelve mouths, 8/6 Six months, 4;3

THE WIRELESS DEALER
Twelve months, 7/6 (U.K.), 10/- (Abroad).

RADIO PRESS, LTD., Bush House, Strand, London, W.C.2.

"A Good Book
is a true friend"

You can always rely on the
technical accuracy of the
contents of your book provided
it is one of

THE RADIO PRESS SERIES

Choose one or more from this list.
Post

No. Price Free.
1 Wireless for All 9d. 11d.

By John Scott -Taggart,
2 Simplified Wireless  11- 1/2

By John Scott -Taggart, Fins.
3 How to Make Your Own Broadcast Receiver 1/6 1/8

By John Scott -Taggart, E,Inst.P., A.M.I.E.E,
4 How to Erect Your Wireless Aerial .. 1/- 1/2

By B. Mittel!, A.M.I.E.E.
5 The Construction of Wireless Receiving Apparatus _ 1/6 1/8

By P. D. Tyers.
6 The Construction of Crystal Receivers  1/6 1/8

By Alan L. M. Douglas.
7 How to Make a " Unit " Wireless Receiver _ 2/6 2/8

By E. Redpath.
8 Pictorial Wireless Circuits .. 1/6 1/8

By Oswald J. Rankin.
9 Wireless Valves Simply Explained _ _ 2/6 2/8

By John Scott -Taggart, F.Inst.P., A.M.I.E.E.
10 Practical Wireless Valve Circuits .. _ 2/6 2/8

By John Scott -Taggart, F.Inst.P., A.M.I.E.E.
12 Radio Valves and How to Use Them 2/6 2/8

By John Scott -Taggart, F.Inst.P., A.M.I.E.E.
13 500 Wireless Questions Answered .. 2/6 2/8

By G. P. Kendall, B.Sc., and E. Redpath.
14 12 Tested Wireless Sets .. .. 2/6 2/8

By Percy W. Harris, M.1.R.E.
15 More Practical Valve Circuits .. 3/6 3/10

By ,John Scott -Taggart, F.Inst.P., A.M.I.E.E.
16 Home -Built Wireless Components .. .. 2/6 2/8
17 Wireless Sets for Home Constructors  2/6 2/8

By E. Redpath.
18 Tuning Coils and How to Wind Them . 1/6 1/8

By G. P. Kendall, B.Sc.
21 Six Simple Sets 1/6 1/8

By Stanley G. Rattee, M.I.R.E.
22 Switches in Wireless Circuits ..  1/6 1/8

By Oswald J, Rankin.
24 Wireless Faults and How to Find Them 1/8 1/8

By R. W. Hallows, M.A.
Elementary Text -Book en Wireless Vacuum Tubes 10/- 10/6

By John Scott -Taggart, F.Inst.P., A.M.I.E.E.
Radio Engineering 15/-- 15/9

By J. H. Reyner, B.Sc. (Hons.), A.C.G.I., D.I.C.
Modern Radio Communication 6,6

By J. H. Reyner, B.Sc. (Hons.), A.C:G.I.,.D.I.C.

Radio Press Books are obtainable from all Book-
stalls, Newsagents, your local Wireless Dealer, or
direct front Dept. S., Radio Press, Ltd. For prompt
and sure delivery when ordering direct from Radio
Press, Ltd., please write your name and address in

BLOCK LETTERS.

1Rabio frees, Itb.,
BUSH HOUSE, STRAND, LONDON, W.C.2

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

PDF compression, OCR, web optimization using a watermarked evaluation copy of CVISION PDFCompressor



NOVEMBER 4TH, 1925 ADVERTISEMENTS WIRELESS WEEKLY Kiii

Let our valve making plant repair your broken
or burnt -out valves efficiently and promptly
(most makes). Amplification, radiation, and
current consumption guaranteed same as new.

Bright emitters 5/. "D.E.'s" (2 and
144.1:1011 4 v. typos) 7/6. Rcrclione Ltd..
IhltaiteReP BnIllnginn,nr.Macclerfleid heft.

lifergweosrtaalve Repairing Firm

Results ! !
It is a real pleasure to build a set
for oneself and particularly if you
have no doubts about it being highly
efficient when completed.

Results obtained from sets built in
accordance with the working in-
structions, blue prints, reproductions
of photos, lists, of components
required and clear and concise in-
structions as given in all Radio
Press Envelopes are a fitting reward
to your spare time energies. Choose
a set from the following

RADIO PRESS
ENVELOPES

No. Price. Free.
Post

1 How to Build an 6T100 Receiver .. 1/4 1/9
By John Scott -Taggart, F.Inst.P.,

A.M.I.E.E.
2 How to Build the " Family "

4 -Valve Receiver 2/6 2/9
By Percy W. Harris, M.I.R.E.

3. How to Build the " Simplicity"
3 -Valve Set 2/6 2/9

By G. P. Kendall, B.Sc.
4 How to Build the All -Concert de

Luxe Receiver 2/6 2/9
By Percy W. Harris, M.T.R.E.

5 How to Build the Omni Receiver .. 2/6 2/9
By John Scott -Taggart, F.Inst.P.,

A.M.I.E.E.
S How to Build the ABC Wave Trap.. 1/0 1/9

By G. P. Kendall, B.Sc.
7 How to Build a 2 -Valve Amplifier

de Luxe 1/6 1/9
By Herbert K. Simpson.

8 How to Make a 1 -Valve Reflex
Receiver 1/6 1/9

By Herbert K. Simpson.
9 How to Build an Efficient Single -

Valve Set .. 1/6 1/9
By Herbert K. Simpson.

10 How to Make the Twin -Valve Loud-
speaker Receiver 2/6 2/9

By John Scott -Taggart, F.Inst.P.,
A.M.I.E.E.

11 An Adaptable Crystal Set and How
to Build it 116 1/9

By Percy W. Harris, M.I.R.E.

Radio Press Books are obtainable
from all Bookstalls, Newsagents,your
local Wireless Dealer, or direct from
Dept. S, Radio Press, Ltd. For
prompt and sure aelivery when
ordering direct from Radio Press,
Ltd., please write your name and
address in BLOCK LETTERS.

RADIO PRESS, Ltd.
BUSH HOUSE, STRAND,

LONDON, W.C.2.

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

No, Sir ! The Keystone Super -Het does
not limit you to one band of wavelengths
"T thought that every superhetero-
I dyne was limited to a waveband

of from about 30o to 600 metres."
" No," replied the man, behind the
counter, " that is essentially an
American idea, because over there
no one is allowed to broadcast over
600, metres. Besides, you must re-
member that the Keystone is British
right through. It has been designed
to operate with British Valves
and with British components."
" But how can it cover other wave-
lengths ? " I asked.
"Merely by ex-
changing this oscil-
lator coupler," he
explained, " for one
suitable for higher or
lower wavelengths as
required. You see, the
intermediate trans-
formers are made to
work on a fixed wave-
length of 2,40o metres

FREE!
Send three penny stamps to
cover cost of postage, etc.,
and we will send you a copy
of the Keystone Super Hetero- I

dyne Book-a complete book
on the design and construc-
tion of Super -Hers. Included
in this book are full details
and circuits showing the new
Keystone H.F. Tuner which
can be coupled to any type of
Super Heterodyne to give I
an additional stage of H.F.
amplification. One of the
most complete books of eta
kind, fully illustrated.

I---- - - - - -I
-or 125 kilocycles." " And why
do you make this coupler variable ? "
I queried, still thirsting for infor-
mation. " To ensure the greatest

Peto Scott Co. Ltd.
Head Office, 1Vorks and Mail Order,

77, CITY ROAD, E.C.I.
BRANCHES :

62, High Holborn, London, W.C.2.
Walthamstow : 23o, Wcod Street.
Plymouth: 4, Bank of England Place.
Liverpool : 4, Manchester Street.

possible degree of selectivity," he
answered. " In these days, with
new stations springing up all over
Europe, it is no use building a Set
which cannot separate stations a
metre or two apart." " You don't
mean to say that you can work to
such fine limits ?" I asked in amaze-
ment. " Good heavens," said the
salesman with a laugh, " we can
tune out 2L0 practically within
sight of its masts and pick up Man-
chester on the Loud Speaker. How's

that for selectivity?"
" Amazing - amazing
. . . . and what would
it cost for the extra
parts to convert my
present 4 - valve Set
into a Keystone Super-
heterodyne ? ". With
pencil and paper he
did a bit of rapid
figuring. "About 9,"
he announced. " And

will it look like the one you have
shown me ? " " It will be identical,
sir." " Then you had better take
my order now," I said.

If you don't build a Super -Het,
this is the Book you need
The new Pilot Manual, a splendid book
for the home constructor, showing how
to build Sets, together with descriptions
and illustrations of all the popular
Radio Press Sets available under the
Pilot Panel System. Post free

3d.

The Keystone Super Heterodyne
P.S. 3866
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If any difficulty in obtaining locally, send P.O.
13/- to Dept. S., Radio Press, Ltd., Bush
House, Strand, London, W.C.2, and copies will

be posted you every week for a year

"WIRELESS"
(The One- Word Weekly)

is just the paper you should buy to keep
you in close touch every week with the
latest news, views and developments in
this fascinating pastime.

Every issue has much of interest for those
desiring to build their own sets. There
are also many other well illustrated articles
contributed by technical experts and well-
known writers, among whom are the
following :

Lieut.-Commander the Hon. J. M. KENWORTHY,
R.N., M.P.; JOHN SCOTT-TAGGART, F.Inst.,
P., A.M.I.E.E. ; Capt. P. P. ECKERSLEY (Chief
Engineer to the B.B.C.); WILLIAM LE QUEUX
(the well-known Novelist); Major JAMES
ROBINSON, D.Sc., Ph.D., F.Inst.P. (Director of
Research and Chief Engineer to Radio Press, Ltd.);
Earl RUSSELL; Capt. H. J. ROUND, (Chief of
Research Dept., Marconi Co.); Capt. WEST (of the
B.B.C. Research Dept.); and The Editor, PERCY
W. HARRIS, M.I.R.E.
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This Splendid Issue

NOW ON SALE
Can be obtained from all Newsagents and
Bookstalls. If any difficulty in obtaining
locally send PIO for 151- and copies will be
sent you regularly for one year. Address :
Sales Dept. S, Radio Press, Ltd., Bush

House, Strand, London, W.C.2.
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Every type of
experimenter is
fully catered for
in this splendid

issue of
"MODERN WIRELESS"

There is a selection
of no less than six
constructional articles
all fully illustrated,
and a mass of valuable
information and
interesting reading
matter.
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STABILITY
The greatest asset of a crystal detector is stability.
The lack of stability in the ordinary type of catwhisker
was one of the reasons why so many enthusiastic crystal
users decided to adopt valves ; the disadvantage of the
very limited range of crystal reception has been practi-
cally overcome owing to the large increase in the number
of broadcasting stations throughout the country, with
the result that if stability could be assured, the unequalled
purity of crystal reception could be enjoyed by all.
Now the R.I. Permanent Mineral Detector is the
solution of all crystal difficulties. In this famous detector,
a small selected piece of mineral having special properties is
mounted in a metal cup embedded in Wood's metal. No cat -
whisker of any kind is employed ; contact for rectifying
purposes being made with another crystal mounted on a spring
plunger which maintains a good pressure against the special
mineral. This combination ensures absolute stability and
perfect rectifying contact.
The use of a spring plunger fitted to one of the elements enables the
point of contact between the crystals to be moved if desired, although
searching for sensitive spots is unnecessary since the contact surfaces
of both crystals are uniformly sensitive.
You are not purchasing something which has not been tried ;
to -day there are well over 100,000 in use, and this component has
received the universal approval of the whole of the Technical Press.
In addition it is marketed by a firm whose name R.I. stands for
the best in Radio.
The R.I. Permanent Mineral Detector is manu-
factured in two different forms. The ordinary
type is provided with a pair of supporting
clips for mounting the component either above
or below a panel ; PRICE 6/- complete with
metal brackets and screws for mounting.
The other form is designed for one -hole fixing,
and is provided with a detachable ebonite
cover which protects the adjusting knob when
in position. PRICE 7/6 complete.

*THE MARK OF BETTER RADIO 4
Write for the new R.I. Blue and Gold Catalogue free on application.

Advt. R.I. Ltd., 12, Hyde St., New Oxford St., London, W.C.1. P.C. 7
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Six important points :
The Burndept method of one -hole fixing is unusual in
that the pointer -knob will remain flush with any panel
from / to / an inch in thickness. (There is only one
hole to drill and one nut to tighten.)
The element is wound with thick wire, having high
current -carrying capacity.
The brush moves rover a flat surface with a very smooth
movement and cannot work loose. The contact
resistance is low.
The neat scale saves one the trouble of engraving the
panel. It is interesting to note that either the scale or
knob will cover holes previously drilled for our old
rheostats.
As these rheostats are made almost entirely of metal,
the heat dissipation is increased. On account of this
and the fact that there is ample air -space between element
and panel the ebonite cannot be damaged by heat.
Large headed screws are provided for connecting wires.

Burndept Rheostats quickly become popular

An important feature of the
new Burndept Rheostat is the
special contactor -spring be-
tween spindle and body. It
ensures perfect contact and
complete absence of " trying "
noises.

r- - - - --CUT HERE- - - - -
To BURNDEPT WIRELESS Ltd.,

ON account of the Burndept reputation as makers of
" quality " components, it was natural that the new
Burndept Rheostats should attract considerable

attention. Not only have they found favour in the public
eye, but they have added to the reputation enjoyed by
Burndept as producers of the world's best wireless apparatus.
In appearance, efficiency, and durability, these new Burndept
Rheostats are a distinct advance. The movement is
perfectly smooth and absolutely noiseless. The Rheostats
artvery easy to fit, and are each supplied complete with a
scaled aluminium plate and a neat pointer -knob, read! for
mounting on any panel.
In addition to our well-known Dual Rheostat, we now
market a Super -Dual Rheostat, which enables one to use
any valve with any battery (up to 6 volts). It is truly
described as a " universal " rheostat.
Full particulars and prices of the new Burndept Rheostats
will be sent on receipt of the coupon below.
The Burndept Range includes everything for radio reception,
from components to complete installations.

Aldine House, Bedford Street,
Strand, W.C.2.

Please send me Publication No. 281.

NAME

LE.3URNDEPTz4:-,'Id 7

ADDRESS Head Office : Aldine House, Bedford St., Strand, London, W.C.2
Telephone : Gerrard 9072. Telegrams : Burndept, Westrand, London.

BRANCHES at Belfast, Birmingham, Brighton, Bristol, Cardiff,

Dale Wireless Weekly, 11.11.25- Exeter, Glasgow, Leeds, Liverpool, Manchester, Newcastle,
Northampton and Nottingham.
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More About a Single Exhibition
N Wireless Weekly for

October 28 we ex-
pressed our views on
the urgent necessity of
holding one Wireless
Exhibition only in
London next year.

Our readers. will remember that in the
issue in question we reprinted a letter
addressed by the Editor of this journal
to the wireless trade. The immediate
effect of this letter and the editorial
in question was to bring overwhelm-
ing evidence of support from all
branches of the industry and from the
public, who, of course, are the chief
supporters of an exhibition. In view
of the success which has attended our
efforts to arouse the trade and the
public generally to the importance of
holding one exhibition, it is amusing
to see that in certain quarters our
attitude in the matter has been, per-
haps deliberately, misunderstood.

It should be obvious to every reader
of the letter in question that our main
object is to assist in the establishment
of one exhibition, and whatever really
rapresentative organisation succeeds in
establishing such an exhibition will re-
ceive the fullest support from Radio
Press, Ltd. This should have been
sufficiently clear from the letter, in
which we stated, speaking of Radio
Press, Ltd., that " if by its influence
it is possible to persuade exhibitors of
both exhibitions to come together to
a single roof of their own accord, so
much the better. Preparations, how-
ever, are going forward to run a single
exhibition, so that, if it becomes neces.
,vary, an organisation will exist to

alinrs

Director of Research:
Major JAMES ROBINSON, D.Sc.,Ph.D.,E.Inst.P.

Deputy Director of Research :
Capt. H. I.. Caowmes, M.Sc.

Assistant Editor :
PERCY W HARRIS, M.1.R E.

Scientific Adviser :
Prof. G. W. 0. Howe, D.Sc., M.I.E.E.

Adviany Editors :
Prof. R.WMDDINGTON M.A.. D.Sc., E.R.S.
Prof. C. L. ForrescuF. M.A.. M.I.E.E.

provide the public and the trade with
what it wants."

Of course, we did not imagine for a
moment that a straight talk on the
subject of one exhibition would please
everybody. Obviously if- everyone
thought the same as we do, then a
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single exhibition would have been
established long ere this. We are
very pleased to see, however, that the
" Wireless Trader," in an Editorial
published in their issue of October 28,
are in full agreement with the policy
of one exhibition, and refer to the fact
that in the summer of 0924 they dis-
agreed with the policy of the N.A.R.
M.A.T. in excluding non -association

exhibitors. In the " Radio Trade Jour-
nal " (the official organ of the N.A.R.
M.A.T.) for November 7, the Editor
expresses his views on the subject of
trade exhibitions. " It would be very
foolish on our part," says he, " to op.
pose a single exhibition, but we are
strongly opposed to any such exhibi-
tion being held other than under the
auspices of the N.A.R.M.A.T."

Let the N.A.R.M.A.T., then, show
its goodwill by throwing open its ex-
hibition to the whole trade, and Radio
Press, Ltd. will give such an exhibi-
tion full support. We cannot fail to
be amused, however, by a statement
made in the same Editorial that " the
matter has not been made any easier
by the fact that ,the proprietors of a
group of journals connected with
Wireless have suggested .running a
third show next year.". '(The italics
are ours.)

What has really made the position
difficult is that, so far, the N.A.R.
M.A.T. has given no indication' that
it is likely to allow non -association
firms to exhibit. By adopting a " die-
hard " attitude the N.A.R.M.A.T.
will injure itself and the trade gener-
ally. If the association maintains its
old attitude of requiring firms to join
it before they are allowed to exhibit,
and if it prohibits its members
from exhibiting elsewhere, then the
position will remain precisely as it is
as present. Our proposal to run an
exhibition ourselves if necessary is
based on the reasons given in the
letter of October' i6, and no good is
done by misreading or distorting its
meaning.

&filed ..6g
JOHN SCOTT -TAGGART,

F. Inst. P. A.M.I.E.E.
November 11, Vol. 7, No. 8.
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Calibrating an Oscillating Valve Wavemeter
DD

An easy method is described by which a valve wavemeter can be completely and accurately
from an oscillation of one known frequency.

oowtewffiwgefgo@T,ewgeap

By Captain H. L. CROWTHER, M.Sc., Deputy Director of Research to Radio Press, Ltd.
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HE question of the
calibration of an os-
cillating valve wave -
meter from one or
two waves of known
frequencies of ten

occurs in wireless work. If a cali-
brated standard wavemeter is avail-
able, the calibration of our own
wavemeter is perfectly straight-
forward. It is not generally
realised, however, how easy it is
to calibrate accurately an oscillating
wavemeter over its entire scale, if
the wavelength or frequency of any
one continuous wave or telephony
transmitting station which can be
easily received is accurately known.
A number of stations are now send-
ing out either waves of standard
frequency or waves whose frequency
is fairly accurately known. The
method that will be described is a
simple and interesting one, and will
strongly appeal to the wireless
experimenter.

Harmonics of Oscillating Valve
Circuits

The method to be described
depends on the well - known
phenomena of harmonics. An
oscillating valve circuit does not
oscillate at just the one fundamental
frequency, but also at a number of
other frequencies which are exact
multiples of the fundamental. For
instance, an oscillating circuit whose
fundamental frequency is i,000
kilocycles, also has a frequency of
2,000 kilocycles, 3,000 kilocycles,
4,000 kilocycles, etc. These higher
frequencies are called the znd, 3rd,
4th, etc.; harmonics respectively.

Strong and Weak Harmonics
This is due to the fact that the

anode current impulse through the
valve is not anything like a pure
sine wave form. It is practically
impossible to adjust an oscillating
valve circuit so that it is free from
these higher frequencies or har-
monics. The comparative -strength
of these harmonics depends on the
circuit and its adjustments. Gener-
ally speaking, the strength of the
harmonics falls off as the relative
frequency increases. It very often

happens, however, that some har-
monics predominate and may be
considerably stronger than those of
a lower order, that is, a 5th har-
monic may be found to be stronger
than either the 2nd or 3rd harmonic.

Calibration in Wavelength or
Frequency

Wavemeters in general can be
calibrated either in metres or kilo-
cycles, depending on which is con-
sidered the most useful. The
method to be adopted in the cali-
bration, however, differs to some
extent for the two cases. Since the
tendency nowadays is to speak of
wireless waves in terms of fre-
quency rather than wavelength, the
following article will be limited to
the calibration of valve wavemeters
in frequency.

Range of Wavemeter and Accur,acy
A wavemeter may be designed to

cover the largest possible range of
frequency by variation of the con-
denser or variometer alone. Far
example, ,an oscillating wavemeter
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Fig. 1.-The calibration curve of the
wavemeter, showing the division of the

scale into equal steps of frequency.

can easily be designed to cover a
frequency range of 500 kilocycles
to 1,500 kilocycles (200 to 600
metres). That is, the frequency at
the top and bottom of the scale is
in the ratio of 3 to I. Such a wave -
meter, of course, cannot be very
accurate, unless it is very specially
designed with micrometer adjust-
ment of the condenser and a special
scale.

244

ca:ibrated

wr

Open Scare Desirable
Normally, the whole scale of fre-

quency has to be cramped into a
length of about 6 in., so that the
least change in the capacity is liable
to alter the frequency considerably.
Such a wavemeter, although not
accurate to i or z per cent. is often
very convenient, as a large scale
of frequencies can be covered with
just one sweep of the variable con-
denser. If the wavemeter is to be
reasonably accurate the, variable
condenser should not vary the fre-
quency to anything like the extent
of a 3 to I ratio. Obviously, the
smaller this ratio the more accurate
can the wavemeter be made.

An Easy Method of Calibration
The actual- method of calibration

depends to a certain extent on the
range of frequencies covered by
the variable condenser, and also
whether the frequency of the
standard wave is included in this
frequency range. For the simplest
and most straightforward calibra-
tion, it is necessary that the wave-
meter easily cover a 2 to I ratio
of frequency, and that the frequency
of the standard wave be at approxi-
mately the highest frequency of the
wavemeter.  The calibration of such
a wavemeter will be described first,
so as to give a clear idea of the
principle of the general method of
calibration.

Practical Details
For example, suppose the wave-

meter to be calibrated roughly
covers an approximate range of
frequency from, say, 500 kilocycles
to 1,300 kilocycles (230 to 6o0
metres), and the standard wave
which can be received has a fre-
quency of exactly 1,2oo kilocycles
(250 metres). The standard wave
is received on any ordinary non -
oscillating receiver which can be
tuned to the frequency of the
standard wave. The wavemeter is
loosely coupled to the aerial and
adjusted to the exact frequency of
the standard wave. This is easily
done by adjusting the wavelneter
until the nil point of the beat note
is obtained. This point is noted
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exactly. The frequency of the wave -
meter is now reduced, until the
second harmonic of the wavemeter
gives a beat with the standard
signal. Thus two points are found
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The oscillator is set to give a
beat note with the wavemeter, the
latter being set to 600 kilocycles
(5oo metres). By increasing the
frequency 'of the waventeter, beats
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2. --Showing the division of the wavemeter scale into

steps of frequency.

on the wavemeter Nvhich are exactly
1,200 kilocycles (250 metres) and
600 kilocycles (Soo metres).
Division of Scale into Equal Steps of

Frequency
The next operation is to divide

this scale between the two points
just obtained into a number of equal
steps of frequency. In this case
steps of roo kilocycles would be
suitable. For this purpose a power
oscillator of variable wavelength is
required, with, say, roo to zoo volts
on the anode. It should be suitably
designed for frequencies from about
r,000 kilocycles downwards (300
metres upwards). The problem
now is to obtain beats between the
oscillator and the wavemeter. An
independent receiver is probably
the most satisfactory method to
receive these beats, although they
8,
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Fig. 3.-The curve of Fig. 2 plotted to
a more convenient scale of frequency.

can generally be heard by inserting
a pair of telephones in the oscillator
itself. The telephones can also be
used in the wavemeter, but as they
are liable to alter the calibration
slightly,. it is not usually advisable.

ten equal

will be heard at various points cn
the scale. These beats will be
separated by a frequency difference
equal to that of the oscillator.

Obtaining Further Points
Since the two known points on

the wavemeter have frequencies in
the ratio of 2 to r, it is obvious
that if the oscillator is adjusted to
give a harmonic equal to the low
frequency on the wavemeter, then
a harmonic will also coincide with
the higher frequency point on the
wavemeter. Taking actual figures,
suppose the 6th harmonic of the
oscillator coincides with the 600 -
kilocycle (5oo-metre) point on the
wavemeter, then the 12th harmonic
of the oscillator will coincide with
the t,zoo-kilocycle (250 -metre) point
on the wavemeter, and there will
be five intermediate points at which
beats will occur, and these will be
equally spaced, as far as frequency
is concerned, between 600 and 1,zoo
kilocycles (5oo and 25o metres).
That is, points will now have been
obtained on the wavemeter at 600,
700, 800, 900, r,000, 1,100 and
1,200 kilocycles (500, 430, 370, 330,
300, 270 and 250 metres).

Calibration Curve
If these points are plotted against.

the scale reading on the condenser
a complete calibration curve of the
wavemeter can be obtained. If the
ioo-kilocycle points are considered
too far apart, all one has to do is
to increase the wavelength of the
Oscillator until a convenient number
of intermediate points has been
obtained. If necessary, the fre-
quency of the oscillator can be

245

reduced so that points could be
obtained at every ro kilocycles.

Another Case
If the standard frequency happens

to be at the lower -frequency end of
the wavemeter, i.e., at about 600
kilocycles (5oo metres) in the
example given above, then the
second point at 1,200 kilocycles
(250 metres) can be found by means -
of the separate oscillator, by tun-
ing it accurately to the 600 -kilocycle
(5oo-metre) point, and then increas-
ing the frequency of the wavemeter
until a beat note is obtained with
the 2nd harmonic of the oscillator.
The intermediate points can then
be found as above.

Standard Frequency Outside
Wavemeter Range

We next come to the method of
calibration, when the standard fre-
quency' is not at one or other end

RADIO PRESS AMERICAN
HOUSE

The Bush Building in New York, in
which the offices of Radio Press, Ltd.,

American house are situated.
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of the wavemeter scale. This
forms an interesting application of
the method, but it is not -quite so
straightforward as the previous
case. By means of the indepen-
dent oscillator two points can easily
be found on the wavemeter which
are in a frequency ratio of two to
one. This is done by setting the
oscillator at a frequency corre-
sponding to a point conveniently
near the high frequency end of the
wavemeter. On reducing the fre-
quency of the wavemeter, a second
point is found which gives a beat
note with the oscillator. This
point will correspond to just half
the frequency of the oscillator.
Thus two points are . obtained
having frequencies which we can
represent by f and 2f kilocycles.

. .

Scale Divisions
The division of the scale between.

these two points into, say, ten equal
steps of frequency can be carried
out in exactly the same' way as
described in the previous example.
Points on the wavemeter are now
obtained at frequencies of
f;(f +AO; (f +10; (f +AO 
(f + IPA and 2f.

If the scale was only divided into,
say, seven equal steps of frequency,
then the points would be repre-
sented by
f; (f +40; (f+;f); (f +f)
(f +40 -and 2f.

1.51'

PAP

.1.3f

121'

An Example
By way of example, let the stan-

dard frequency of, say, 500 kilo-
cycles (600 metres) correspond to
a condenser reading on the wave -
meter of 59.5o. From the curve of
Fig. 2 this is found to correspond
to a frequency of z.25 f, that is,
1.25 is equal to 500 kilocycles, and
therefore f is equal to 400 kilo-
cycles (75o metres). The fixed
points on the wavemeter are there-
fore 400, 440, 480, 52o, 56o, 600,
6.10, 680,' 720,_ 76o, and Boo kilo-
cycles (750, 68o, 62o, 570, 540,
coo, 470, 440, 42o, 390 and 37o
metres).

By plotting on a convenient
scale the frequencies thus found
against the corresponding con-
denser readings on the wavemeter,
the calibration can be completed
(see. Fig. 3).

A Further Prob!em
Up to the present we have only

dealt with waveineters whose
highest and lowest frequencies have
been in the ratio of at least two to
one. It hai'been pointed out above
that an ordinary type of wavemeter
covering such a large range' with
the variable condenser alone cannot
be very accurate. For instance,
suppose the condenser is divided
into too small divisions, and that it
is possible to read accurately to
within half a division. If the con-,
denser is designed so that the fre-

- .

s

ir(,;,.

100 ke
it

HARMONICS OF STANDARD WAVE 100 kc.
,

- .
-- ----- 

(:)- HARMONICS OF OSCILLATOR ADJUSTED TO_

AN EVEN SUB -MULTIPLE OF FREQUENCY -
CORRESPONDING TO R .

(FROM CURVE 0.1 f" 70 kc .)
I

10 20 30 40 50 60 70 80
SCALE READING OF WAVEMETER CONDENSER

Fig. 4.-The calibration curve of a wavemeter covering a narrow band of
frequencies, the standard wave being outside the wavemeter range.

1050

1000k,

0-t
900

>.

Lu

Or
800 lu

Determination of " f "
If we can determine f, the cali-

bration of the instrument can be
completed. A curve can be plotted
showing the relative values of f for
different condenser scale readings,
as shown in Fig. ,2. The point on
the wavemeter corresponding to the
standard frequency is now deter-
mined.

90 IVO
700

quency of the wavemeter is ap-
proximately proportional to the con-
denser readings, then the maximum
accuracy at the low frequency end
will be to within 0.5 per cent., and
at the high -frequency end to within

per cent. Also in the previous
cases we have assumed that the
frequency of the standard came
within the range of the wavemeter.
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Wavemeter for Narrow Band of
Frequencies

We will now consider the case of
the calibration of -a wavemeter,
covering an approximate range of
frequencies from 700 to r,loo kilo-
cycles, from a standard wave of
zoo kilocycles.
"DO

5111111111111=111111111
111111111111111111111111

"" 1011111111111111111
., 1110011111M111111111

' IMIIIIIIMIIIIMII
11E111111111=1111111
11111111MINIIIIIIII
1111111111111111MI

- 0 /0 20 30 40 50 60 70 80 90 XI
SCALE READING OF WAVEMETER CONDENSE!?

Fig. 5.-The curve of Fig. 4 plotted to a
more convenient scale of frequency.

Method of Calibration
Set the independent oscillator to

exactly the frequency of the stan-
dard wave, and then find points on
the wavemeter at which hetero-
dyne notes are obtained. These
points will be separated by zoo
kilocycles, but their actual fre-
quency will not be known. Let the
frequency of the wavemeter of
these points be represented by f;
f 4- zoo; f zoo; etc. The separate
oscillator is now tuned to exactly
0.5f, that is, to a frequency whose
second harmonic is equal to f. The
point on the wavemeter which cor-
responds to its thrrd harmonic, or
I .5f, can easily be found. In order
to divide the scale into equal steps
of frequency, a wave must be
chosen which has a frequency cor-
responding to an exact sub -multiple
of 0.5f. This means that only the
even sub -multiples of f will also
coincide with 1.5 f. These even
sub -multiples can easily be found by
trial and error. The scale should
be divided into at least four Or five
equal steps of frequency, so that
a curve as shown in Fig. 4 can be
plotted. From this curve points
differing by 100 kilocycles can he
determined in terms of f, so that
the actual value of 'f can be deter-
mined. From the curve it was
found that zoo kilocycles were
equivalent to .14f approximately,
that is, f must be equal to exactly
700 kilocycles (430 metres) and
I.5f to 1,050 kilocycles (290 metres).
By taking readings from the curve
as shown in Fig. 4 a new curve
giving the complete calibration can

(continued on page 271.)
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ITI) By G. P. KENDALL, B.Sc., Staff Editor. g
g

g In this, the concluding article of his series on g
%q `` Practical Short -Wave Reception," Mr. Kendall 4

13
13 indicates the special points to which attention
4 should be paid by the beginner in operating a
g short-wave receiver. g
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0 NE of the reasons for the common belief that
short-wave reception is a task of great difficulty
is probably to be found in the fact that the whole VI

technique of operating a short-wave set is different la

from that required in handling a receiver upon the
broadcast frequencies. The experimenter with experi-
ence upon the really high frequencies, however, will,
agree that the operation of a set in this region is not
in reality so very much more difficult, but rather ro]

different, and until the differences of behaviour, indi-
cations, etc., are grasped, the business will be a little
puzzling.

- The Main Difficulty
In concluding this series of articles, in which I have

endeavoured to cover the ground in such a way that
a beginner will be able to make a start in short-wave
reception with a good prospect of success, it seems
desirable to give some general instructions upon the
operation of the set, and to explain the special points
of difficulty which may be encountered. These diffi-
culties are really more a matter of the different
behaviour of the set upon the higher frequencies, and
since it may safely be assumed that the reader is fairly
proficient in operating receivers upon the ordinary
broadcast frequencies, these, points of difference can be
quite briefly covered.

Two Main Controls
In the typical simple circuit which we have chosen

and which has formed the basis of all our considera-
tions, there are two principal controls which must be
manipulated in searching for signals, namely, the
tuning control and the reaction adjustment. Both of
these are furnished by variable condensers, and it is
in the skilful manipulation of these that the experi-
ence of the old hand betrays itself.

Reaction Adjustment
These two adjustments can quite well be considered

separately, and we will take first the reaction control.
As in all receivers employing a circuit of this general
type, regardless of the frequencies upon which they are
operating, it is essential to secure the correct working
conditions for the detector valve, in order that the
reaction control may be possessed of certain charac-
teristics. In particular, the end at which to aim
should be a condition in which it is possible to secure
a really smooth passage from the non -oscillating to
the oscillating state, and this question is closely bound
up with that of the choice of a detector valve and the
adjustment of the working conditions of that valve.

Choice of Valve
Upon the higher frequencies it .is of the greatest

impottance that a -suitable valve should be employed
in the detector socket, and my own personal prefer-

Slow-motion dials on the variable condensers of a
short-wave set may prove of considerable assistance

in tuning.

ence is always for one of the small power valves of
the dull -emitter type, or for one of the valves specially
intended for resistance -capacity low -frequency ampli-
fication.

High-tension Voltage
These valves all oscillate readily in the circuit which

we are considering, and with very little adjustment of
the high-tension voltage and filament current can be
persuaded to give the required smooth passage into
oscillation. They possess the considerable advantage,
also, that the filament current for the desired effect is
by no means critical, and very little adjustment of the
filament rheostat is needed. So long as anything like
the required voltage is applied across the filament (as
specified by the makers of the valve), all necessary
adjustment can be done by means' of the high-tension
wander plug. As a rule, with one of these valves
about 4o volts high-tension will be correct.
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Smooth Reaction Control
The first thing to do, then, is to set the tuning

condenser to a reading somewhere near the middle of
its scale, having inserted the necessary coils, the two
valves, and connected up the various batteries, etc., is
to adjust the high-tension voltage until upon increas-
ing the capacity of the reaction condenser the set is
found to pass smoothly into oscillation without any
noticeable click as the threshold of oscillation is passed.

Testing for Oscillation
It will probably be -observed that when the correct

adjustment has been found, it is quite difficult to
decide when the set starts to oscillate, especially if the
aerial coil is only rather loosely coupled to the grid
coil. The usual finger test upon the grid of the
detector valve, or rather, the side of the grid condenser
which is connected to the tuning circuit, or any point
upon the tuned circuit which is connected to the side
of the grid condenser in question, will serve.

Hand -capacity Effects
A warning must be given, however, with regard to

this test, that its behaviour is very different upon the

PDF compression, OCR, web optimization using a watermarked evaluation copy of CVISION PDFCompressor



Wireless Weekly
really high frequencies from that to which the user of
broadcast receivers will have been accustomed. It is
often found that the set ceases to oscillate as the hand
is brought anywhere near one of the points upon which
the test is being made,and it is therefore necessary to
listen for a click or a slight change in the sound of
atmospherics and other- small noises, as the hand
actually approaches the point upon which the test is to
be made.

In this slow-motion device the ebonite bevel pinion
on the right, which is secured to the condenser
spindle, is rotated by the worm on the dial spindle.

Careful Observation Necessary
As a rule, the click will be heard when the finger is

still about half -inch or so away from the point which
it is intended to touch. Upon actually touching the
test point, therefore, it is probable that the actual
oscillation click will not be heard. Bearing this in
mind, the test can be carried out quite easily as the
reading of the reaction condenser is gradually
increased.

So much for the method of testing to determine
whether the set is in the oscillating or non -oscillating
condition. The actual adjustment of the set during
reception as regards the reaction control is, it must
be admitted, somewhat more difficult than the same
process in the case of a broadcast receiver.

Tuning and Reaction Controls
The difficulty arises from the fact that if the receiver

is adjusted to the desired condition, say just below
the self -oscillation point, at one end of the tuning, con-
denser scale, by the time this condenser has been
revolved to the other end the set is likely either to
have stopped oscillating altogether or to have started
to oscillate so strongly that practically no signals can
be heard. In other words, the set does not hold its
reaction adjustment over the tuning range nearly so
well as does an instrument designed for, say, broad-
cast reception.

Size of Reaction Coil
Very careful adjustment of the number of turns of

the reaction winding. will do something to secure an
adjustment which is held over a wider range of tuning,
but it must be accepted as a general rule that upon
the really high frequencies, say those in the -neigh-
bourhood of 15,000 kilocycles (2o metres), fairly con-
stant readjustment of the reaction control will be
needed as tuning proceeds.

November i i, 1925

Simultaneous Adjustments
Since this readjustment must be so constant during

the process of searching for signals, it is advisable to
learn to recognise the signs of self -oscillation in the
form of the slight rustle which is usually heard so
long as the set is oscillating, rather than to depend
upon the finger test. In this way both hands can be
kept free for the controls, one being used to operate
the tuning 'condenser and the other the reaction con-
denser, and as the one is revolved, so the other is
readjusted to suit

When the beginner has grasped these various points
with regard to reaction tontrol and has learned to keep
the set adjusted to any desired state of oscillation or
non -oscillation as he, varies his tuning control, he will
find that the difficulties of short-wave reception have
vanished to a very large extent. The main difficulty
undoubtedly is to maintain the set in the desired con-
dition as searching proceeds, since it is usually found
that the reaction control is decidedly sensitive to
changes of tuning; in fact, a'change of only a portion
of the tuning condenser scale may carry the set from
the correct " just -oscillating" condition to one in which
the circuit is oscillating so strongly that practically no
signals can be heard. This seems to be characteristic
of a receiver operating upon the higher frequencies.

An Audible Indication
For reception of Morse signals, of course, it is

desired to keep the set only just freely oscillating. It
is fairly easy to keep the set in this condition, once
it has been discovered that there is a fairly clear audible
indication of which advantage can be taken. When
the set is not oscillating, of course, only an occasional
atmospheric is heard under normal conditions, and, as
a rule, quite faintly. As soon as the set starts to
oscillate, a faint continuous rustling and crackling will

AT THE NOTTINGHAM STATION

A four -wire cage -type aerial is employed at the
Nottingham Broadcasting Station.

be heard, which is composed partly of small atmo-
spherics and partly of battery and other local noises,
while if this point is passed and the receiver put .into
really strong oscillation, the whole circuit seems to go
dead, and practically nothing will be heard.
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Tuning In
So far as the actual process of tuning -in a signal is

concerned, there 'is, I think, very little to be said, but
a good deal to be discovered by. actual experiment. So
long as the old " waveband " of 150-20o metres was
in use, all that was required was a delicate touch upon
the tuning dial, and a tuning condenser of not too large
a capacity. Since so many very much higher
frequencies are now in use, ordinary methods of direct
tuning by means of the fingers upon a condenser dial
are really not to be recommended. The process
becomes highly critical and is more likely to lead to
exasperation than success.

Use of Slow Motions
I would therefore strongly advise that some means

of obtaining a vernier, or, rather, slow-motion drive
for the tuning condenser be adopted, rather than the
use of the primitive long handle. arrangement.

Hand -capacity effects may sometimes necessitate the
use of an extension handle, but they can generally be
reduced to small proportions by keeping all wires
away from the front of the set and connecting the
moving plates to the earth or low potential side of the
circuit.

In choosing some form of vernier drive for the con-
densers, preference should ,be given to one which is
continuous in its action-that is to say, which permits
the condenser to be turned through its whole travel by
means of the vernier device alone. This is desirable
because on the very high frequencies all searching
must be done by means of the slow-motion drive, since
if the condenser is turned direct, no matter how care-
fully, it is quite likely that signals will be missed
entirely because they " flash past," as it were, so
extremely rapidly.

Reduction Ratio
A slow-motion drive, to be effective upon the high

frequencies, should have a considerable reduction ratio,
I think, not coarser than 5 to r, and should preferably
be more of the order of 20 to r, assuming a tuning
condenser of something like .0003 p.F capacity. In
selecting such a device, great care should he taken
to see that it is reasonably free from " backlash." (By
backlash is meant the presence of slackness in any
gearing Which is employed, which results in an appre-
ciable degree of free travel of the knob without a
corresponding motion of the condenser spindle.) Any
appreciable amount of backlash in one of these devices
renders it practically useless for short-wave work.

Since it is desirable to be able to perform the whole
of one's searching by means of the slow-motion drive,
it will be realised that the old-fashioned separate vernier
condenser will not serve the desired purpose, nor is it
desirable from other points of view.

Searching -

To sum up, then, the beginner should observe the
following points in searching for short-wave Morse
signals : learn how to adjust the set so that it is
only just oscillating, noting the indication in the tele-
phones of this condition, and try to keep it so adjusted
as the tuning control is varied. Revolve the tuning
condenser as slowly as your vernier drive device
permits, listening very closely and carefully for the
first indications of a signal, however weak. If you
are searching for telephony, of course, you should
endeavour to keep the set just below the point of self-
oscillation as you tune; if the signals prove so weak

that they cannot be found in this way, you may have
to search for the carrier wave with the set oscillating,
bringing it off the oscillation point. directly the carrier
is found. (Remember the neighbours !)

" Dead Spots "
Finally, if you find that there are one or more points

on .the tuning condenser dial at which the set refuses
to oscillate, try a different size aerial coil or insert a
loading coil (about 20 turns in a hank of any available
gauge of wire between 20 and 3o s.w.g.),

The operator in the transmitting room at WJZ,
Newark, New Jersey, who keeps a- continuous watch
on 500 kc. (600 metres) for distress calls from ships
at sea, so that broadcasting can be stopped, if neces-

sary, to avoid interference.

Two -Way Communication with South Africa

We hear that Mr. F. A. Mayer (2LZ), of Wick -
ford, Essex, has established two-way communica-
tion with o.A4Z, owned by Mr. J. S. Streeter, of
Johannesburg, South Africa. This is the first two-
way communication between Great Britain and South
Africa, although each country, has been heard by the
other on several occasions.

*
Several amateurs in this country are now conducting

experimental transmissions on 6o,000 kc. (5 metres),
the greatest distance yet covered being five miles. This
was accomplished by :kir. C. W. Goyder (2SZ), of
Mill Hill, who was beard by Mr. E. H. Robinson
(2VW), of Hampstead.

Lists of addresses of all United States amateur
transmitters may be obtained from the Superintendent
of Documents, Government Printing Office, Washing-
ton, D.C. The price is 25 "cents.

Allotment of Call Sign

We are informed by Mr. J. L. Wood, of Stanhurst,
Burntisland, Fife, that the call sign G5JD has been
allotted to him.

Mr. Wood is now working (C.NK and telephony)
on the 2,000-1;500-ke. (150-200 metre) band, and
occasionally on 68z kc. (44o metres). He will be glad 
to receive reports on his transmissions, which are
normally carried out on 1,714 kc. (175 metres).
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A buried aerial has been found fairly effective in reducing the amount of
atmospheric interference in the receiver.

MOSPHE IC "

WE shall now describe one
of the simplest methods
for cutting down the

effect of atmospherics, and a
method which is used very largely
for this purpose. This method is
one which makes use of the direc-
tional properties of certain forms of
aerials. We have already seen that
atmospherics come on occasions
from very definite directions, and
thus if we can usek a receiver which
can have its plane of direction
altered, we are able on occasions
to cut down the effect of atmo-
spherics very considerably. The
chief occasion on which this does
not give very satisfactory results is
In the case where the direction of
the prevalent atmospherics happens
to coincide with the direction from
which signals are being received.
Many well-known types of direc-
tional receiver can be made use of.
In general a rotating loop is em-
ployed, and this applies to most of
the big receiving stations, that is,
stations which are receiving from
long distances. In some cases,
however, the Bellini Tosi type of
apparatus is employed.

Loop and Vertical Aerial
It is very often advisable to use

the u.ni-directional properties of

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

Some further notes on the various
methods suggested for the elimin-
ation of atmospheric disturbances
from wireless receivers are given

here by Dr. Robinson.
t

U

Iin the direction YO the maximum
effect will be heard.

+

+.4-111

loops instead of the ordinary bi-
lateral directional properties. This
can be obtained by combining a
loop with a vertical aerial by
methods which have .already been
described in T4'ireless Weekly,
Vol. 6, No. 20, and it is not neces-
sary to describe them in detail here.

It must be understood, however,
that this directional method does
not cut out atmospherics altogether,
because a loop, wheri adjusted for
its minimum, cuts out only, from a
direction ,which is perpendicular to
the plane of that loop.

Properties of a Loop

To understand the meaning of
this more, thoroughly we shall refer
to Fig. 1. The loop is shown as
A BCD in the form of a square,
and at the centre- point 0 we have
drawn a line ZOZI and another line
YOYI in the plane of this loop,
and perpendicular to these two lines
ZOZI and. YOYT we have drawn a
Iine XO, this line XO thus being
perpendicular to the plane of the
loop. The direction XO is the only
direction in which waves can arrive
at the loop to give zem effect in the
loop. If waves arrive in the direc-
tion ZO the maximum effect will he
heard. Again, if the waves arrive
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Direction of Waves
Usually the assumption is made

for directional work that waves
always travel along the sur-
face of the earth, that is, in the
horizontal direction, but in dealing
with atmospherics we have seen
that the waves may arrive in any
direction, and that they may even,
come vertically downwards ; or,
again, they may come obliquely
from the upper atmosphere. Any,
other direction of arrival of waves
or of atmospherics than XO will
give a response in the receiver. A
line SO is shown which is in 'the
horizontal plane XOZ, and again a
line TO is shown which is an
oblique direction from the upper
atmosphere. These and all other
directions, except XO, will give a
response in a loop.

In spite of the fact that a loop
only gives a minimum effect for one
direction of the waves in space, it
does give a considerable freedom
from the effect of atmospherics, as

.7
.-".

Yl

Fig. 1.-A loop will respond to waves
arriving from any direction except X0i
perpendicular to the plane of the loop.

it can be rotated at will, until the
atmospherics are weakest.
Use of Two Different Aerial Systems

Some of the most successful
methods of cutting down the dis.
turbance of atmospherics depend

PDF compression, OCR, web optimization using a watermarked evaluation copy of CVISION PDFCompressor



November i x, 1925 Wireless WeeKly
upon the fact which has already been
pointed out, that atmospherics have
different effects on aerial systems
with different amounts of damping
in them. In addition to this there is
a peculiar fact about aerials which
are laid along the ground, or even
buried (in the latter case obviously
the aerial would be insulated before
being buried). In this case the
aerials are usually of some consider-
able length, and may be buried at a
depth of two or three feet below the
surface of the ground.

Buried " Aerials "
A horizontal aerial above ground

or buried is naturally directive, and,
in fact, it has been reported by a
number of experimenters that atmo-
spherics are cut out on such aerials
to a very large extent. Obviously
as such aerial systems do receive
wireless waves, they will also
receive atmospherics of some types.
For instance, atmospherics which
arrive vertically will be picked up
by the horizontal or the buried
system.

Reduced Signal Strength
The principle of the systems which

employ two aerial systems of

that we obtain atmospheric disturb-
ances of the same value, and in
doing so it is obvious that we shall
cut down the resultant signal
strength.

Balancing Adjustments

But in such z. case, even if we
have only a weak signal left, there
is a tremendous advantage if we
have completely eliminated the
atmospheric. The installation of
such a system is not altogether easy,
because we have to balance out high -
frequency effects, and thus it is
essential not merely to adjust the
intensities to be equal, but we must
also adjust the phases of the dis-
turbance and of the signals.

Hoyt Taylor's System
One of the best methods for this

form of atmospheric eliminator is
due to Hoyt Taylor. A diagram of
this system is shown in Fig. 2. The
two aerial systems are shown as M, -
which is a loop, and T which is a
horizontal aerial, The system is
earthed at the loop, and also at the
near end of the horizontal aerial T,
in this case through the resist-
ance RI.

Aircraft in flight between Croydon and the Continent are kept in touch
with Croydon by wireless telephony, their positions at any moment

being plotted on a map.

different effective dampings is that
the ratio of the signal strength to
atmospheric strength is different for
different forms of aerial systems. If.
we employ two entirely different
aerial systems, we can balance out
the atmospheric and leave a small
proportion of the signal. Obviously
we can adjust the aerial systems so

Operation
The loop is joined to the horizon-

tal aerial through an inductance
Li, a condenser CI, and a resist-
ance R. Another earth is provided
from a variable tapping of this
resistance R. This earth is provided
through a variable condenser Cz and
an inductance L2. An inductance
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L3 is employed coupled to L2 tolead
to the amplifier. By adjustment of
Li CI and the variable tapping of
R, and by the adjustment of R.!, the
balance of the atmospheric can be
obtained, and we are left with a

L, C, R

To -
Amplifier
L3

Fig. 2.- The atmospheric eliminator
devised by Dr. Hoyt Taylor.

resultant signal which can be ampli-'
fled as much as we require.

Advantages Claimed
Such a system has enabled point

to point stations to extend the time
of operation of long-distance com-
munication for many more hours per
day, and the atmospheric disturb-
ance is cut down very considerably.
With regard to buried aerials, it has
been reported that if the complete
receiving apparatus is underground,
atmospherics are less disturbing in
relation to signals.

Effect of Local Conditions
None of the systems described so

far gives complete freedom from
atmospheric disturbances. One.
form ,of atmospheric disturbance
which it is almost impossible to
eliminate is that caused by local
thunderstorms. We have seen that
the effect as regards atmospheric
disturbance of local thunderstorms
does not reach to a very great dis-
tance. An atmospheric due to a
single lightning discharge is usually
not heard at a distance greater than
a few hundred miles. For point to
point working, in order to guarantee
communication when there is a local"
thunderstorm, it has been proposed
that two such systems as that
described by Hoyt Taylor should be
installed at a distance apart of about.
too miles. Each system would be
similar, and one station would act
merely as a stand-by for the other
station.

Continuous Communication
It would generally be pos-

sible to carry on communication at
one of these stations throughout
almost the whole of the twenty-four
hours of the day, except when there
happened to be a local thunderstorm.
In such a case the reception would
be handed over to the other station
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which is about too miles away,
which would not normally be suf-
fering from the effects of the same
thunderstorm. Such a system of
using two stations for reception of
long-distance signals is possible, as
the actual reception of the signals is
done at each station or one of them,
the rectified and amplified signal
being then sent by land -line to a
central office.

Shielding
The disturbance known as hisses,

being due to local causes such as
rapid variations of the electrostatic
potential gradient near the receiv-
ing aerial, can sometimes be cut
down in intensity by surrounding the
receiving aerial with an electro-
static shield, which consists of a
number of wires connected through
resistances to earth. Such shields
or cages have  been proposed by
De Groot and by Dieckmann.

The Kallirotron
Limiting devices have been pro-

posed which have the characteristic
that as the incoming signal increases
is strength the response in the
receiver rises at first and then falls
off. One such system is called the
Kallirotron, and is due to L. B.
Turner. Another system was pro-
posed by Capt. Crowther and, the
author. These devices have not so
far been seriously applied. They
would not account for complete

elimination of the atmospherics,
but they would cut down the disturb-
ing effect.

Automatic Frequency Variation
Other proposals of a different

character have been made to make
a strong highly -damped wave auto-
matically alter the 'frequency of the
aerial. A continuous wave signal or
a uniform signal would thus main-
tain a constant frequency of the
aerial system, and would be passed
on to the receiver. An atmospheric
would, however, vary the frequency
over a considerable band, and only
when the aerial frequency happens
to agree with that of the secondary
circuit of the receiver, which would
be only for a very short interval,
would energy be transferred. Thus
the effect of the atmospheric would
be cut down.

Disadvantages
Such a system, however, would

prevent a continuous wave also from
being received during the time that
the atmospheric was effective; but
even so it would be useful. Such
systems have been proposed by De
Bellescize, by the well-known Ger-
man wireless engineer Zenneck, and
again by Capt. Crowther and the
author.

Acoustical Tuning
Other methods for telegraphic

communication employ elaborate
acoustical tuning at the re-

ceiving station. The received
note can be adjusted to be of a
different pitch from the average
noise of the atmospheric. As in
the high -frequency coupling
methods, however, we cannot have
the acoustical selectivity too great
or ringing will commence and the
signals will be distorted. Most
receiving stations use some form of
acoustical Or note tuning, and
thereby achieve some freedom from
the disturbance of atmospherics.

A Further Method
Another proposal which appears

to be hopeful is to use two aerials
tuned to different wavelengths and
to use a local oscillator to enable the
efforts of both aerials to be com-
bined to give a resultant effect
either at an audible or a supersonic
frequency.

Investigation Needed
These last few methods have been

merely briefly referred to in the hope
that the principles involved may
cause someone to devote further
ingenuity to this most vital problem.
Various methods have been de-
scribed or briefly referred to, and
some of them enable the disturbance
due to atmospherics to be cut down.
In designing receiving stations, a
number of the devices can be used,
and, in fact, are often used in com-
bination. They will be described in
greater detail at a later date.

A New Metre -Kilocycle Conversion Table

FUK some time now we have
been referring to frequencies
(in kilocycles) in preference to

wavelengths _ (in metres). For
reasons of convenience we recently
discarded the accurate conversion

formula in favour of a simpler ap-
proximation in round figures. A
table of metres and the correspond-
ing kilocycles is given below.
Higher and lower values than those

actually given can readily be de-
duced from this table, while inter-
mediate values may be interpolated
with the assistance of the formula
given.

Metres to Kilocycles, or Kilocycles to Metres.

Frequency (kc.) - 300,000 Correct to 0.1 kilocycle.
wavelength (metres)

kletres Kilocycles Metres Kilocycles Metres Kilocycles Metres Kilocycles Metres Kilocycles Metres Kilocycles Metres Kilocycles
10 30000.0 23 13043.5 36 8333.3 49 6122.4 62 4838.7 75 4000.0 88 3409.1
II 27272.7 24 12500.0 37 8208.2 50 6000.o 63 4761.9 76 39474 89 3370.8
12 25000.0 25 12000.0 38 7894.7 51 5882.4 64 4687.5 77 3896.1 90 3333.3
23 23076.9 26 11538.5 39 7692.3 52 5769.2 65 4615.4 78 3846.2 91 329.7
24 22428.6 27 1 121 1 .1 40 7500.0 53 5660.4 66 4545.5 79 3797.5 92 3260.9
25 20000.0 28 10714.3 42 7317.1 54 5555.6 67 4477.6 80 3750.0 93 3225.8
26 28750.0 29 10344.8 42 7142.9 55 5454.5 68 4411.8 81 3703.7 94 3191.5
17 17647.1 30 20000.0 43 6976.7 56 5357.1 69 4347.8 82 3658.5 95 3157.9
28 16666.7 31 9677.4 44 6828.2 57 5263.2 70 4285.7 83 -3614.5 96 3125.o
29 15789.5 32 9375.0 45 6666.7 58 5/724 71 4225.4 84 3571.4 97 3092.8
20 .15000.0 33 9090.9 46 6521.8 59 5084.7 7- " 4166.7 85 3529.4 98 306 I .2
21 12485.7 M 8823.5 47 6383.0 60 5000.0 7; 4209.6 86 3488.4 99 3030.3
22 13636.4 35 8572.4 48 6250.0 6, 4918.0 74 4054.1 87 3448.3 100 3000.0
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By H. BRAMFORD.

For reasons of economy in space, coils of Rat spiral form are
sometimes preferred to cylindrical coils. The coil described here is
practically wound "on air" and will be found simple to construct.

1:10Lit:JOID DUO EII=F1FIDDIDDEI COO
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SHORT - WAVE coil
constructed on the
lines to be described
will be found simple
and efficient, and also
neat in appearance.

The completed coil is shown in the
photograph, and a diagram
showing the principle of con-
struction is shown in Fig. I. The

5
"'"

/ /.41t.4;

Fig. I.-The dimensions for laying out
the winding former may be obtained

from this diagram.

coil, which is of rather a frail
nature, by reason of the fact that
it is almost entirely self-supporting,
should be handled with care when
completed. The ebonite adaptor
provides a good handling piece, as
the winding once set should not be
touched or interfered with.

Materials Required
The materials which will be

required for the construction are as
follows:-

For the coil:
One piece of ebonite measur-

ing 3i in. by i in. by 3/16 in.
Two terminals.
Small quantity of No. 12, 14,

or i6 S.W.G. bare copper wire.
For the former :

One piece of wood measuring
5 in. by 5 in. by in.

Thirty-three valve pins.
Winding Former

Before proceeding to make the
coil itself, it will be, necessary to
construct a winding former as

Dna

shown in Fig. I. First cu} a piece
of wood 5 in. square. A suitable
thickness of wood to use is in. 
Any kind of wood is suitable,
common deal being quite good
enough for the purpose. Drill 33
holes in the positions indicated,
which take the form of a hexagon.
These drillings should be made with
a 5 B.A. tapping drill. To finish
the former, screw a valve pin into
each of the holes just made. It will
be found that the valve pins will
cut their own threads into the wood.
The slotted part of the valve pins
answers a similar purpose to the
slot in the head of a screw. When
all the valve pins are inserted the
slots of each pin should be so
arranged as to be at right angles
in each case to the radial lines of
the hexagon, for a purpose which
Will be explained.

Winding the Coil
For winding the coil, No. 12, 14,

or 16 S.W.G. soft, bare copper
wire may be used. The coil shown
in the photograph was wound with
No. 16, but the stouter the wire
used the better, chiefly owing to

B

Ebonde Adaptor-

Fig. 2 .-By means of the terminal B
the coil may be mounted on an angle

bracket on the panel or baseboard.

the fact that it shapes up much
more easily, and is more rigid.
Commence the winding by securing

23

The completed coil is practically self-
supporting.

one end of the wire to the centre
pin A, and travel round the pins
anti -clockwise, keeping the wire
taut and straight all the time.
Finish by securing to the last pin B.
Lift the finished winding thus made
carefully off the pins, and it is now
ready for securing to the ebonite
adaptor.

Ebonite Adaptor
The ebonite adaptor is made from

a piece of ebonite measuring 31 in.
by i in. by 3/16 in., as shown in
Fig. 3. Drill two 4 B.A. clearing
holes and round off each end of the
ebonite to give a neat finish.

Assembly
For details of assembly refer

to Fig. 2. The beginning of the
coil is secured by means of a nut,
to terminal A, which passes through

371

Fig. 3.-Holes may be drilled if desired
in the ebonite adaptor, to reduce the

amount of solid dielectric present.

the adaptor. The end is secured
likewise to terminal B. Having
done this, shape the coil as nicely
as possible and tighten up the
contact nuts. Next secure each turn
in its true form by pouring Chatter -
ton's compound over the portions.of
the wires which lie on the back of
the ebonite adaptor. During this
process each turn of the coil should
be held true in position. When the
compound sets, the coil will be
firmly held in its correct form.

Copper Ribbon
A similar coil may be made from

stout soft copper ribbon f in. wide.
In this case the winding is made
upon the same former as before,
but the ribbon is laid in the slots
of the valve pins, instead of around
them.

PDF compression, OCR, web optimization using a watermarked evaluation copy of CVISION PDFCompressor



Wireless Weekly November i i, 1925

'7"\. \
 A er->A ter //e70714*!fij '" ( /J4 I

1,
11

DO not think that in
the ordinary way I
covet- my neighbour's
goods and chattels.
do not go about the
place wishing that I

had a hat like Poddleby's-in fact,
I thank heaven many times a day
that I have not. I have no desire
to possess Mr. Bendall's -knowledge
of coil winding; so long as he
makes the coils and I use them I
am perfectly content. No, on the
whole, I go contentedly through
life, for if I have not much money
I have a certain persuasiveness,
which enables me in the ordinary
way to provide myself with such
wireless goods as I need by borrow-
ing them from my friends and
neighbours. Sometimes I think
that I would like to be a financial
magnate and smoke cigars and
ride about in a Rolls-Royce ; but

Better with gaspers
and a push-bike . . .

when I remind myself that financial
magnates have to work at times, I
decide that I am better as I am with
gaspers and a push-bike.

You might think that the last
implied a certain amount of work,
but as I use it it does not. On it I
free -wheel gaily in the mornings
from my abode to the station, the
road being entirely down hill. Later
in the day one of my young hope-
fuls calls at the station and takes
it home. That is the way to enjoy
bicycling to the utmost.

Snaggsby's Windfall
Well, as I was saying, I am not

as a rule at all a covefous person:
The other day, however,' I found
'myself fairly wallowing in the mire

T,

-

/

of envy. It happened in this way.
Snag-gsby, who has recently came
into money in some mysterious
(and probably, between ourselves,
nefarious) way-before we go any
further I must ask you to promise
me that you will not let that remark
in brackets go any further, though
it is, probably quite true, for
Snaggsby is a nasty vindictive kind
of person who might easily take
out a writ of -a priori or petitio
principii or something of the kind,
and run me into goodness knows
what in the whey of costs and
damages.

A Demonstration
Snaggsby then has come into

money and seems to be doing
himself pretty well. The other night
he asked rue round to hear the per-
formances of the very last word in
receiving sets. Having been present
at many such side-splitting exhibi-
tions, I hastened to accept, and I
must confess that I was influenced
not a little by the thought that
Snaggsby would now probably offer
his guests Corona Coronas, instead
of the -ghastly toofers that used to
be handed round to those who
dropped in to see him of an evening.
Being a prudent person, I placed my
two largest cigar cases (borrowed
originally from Poddleby and
Bumpleby Brown) in my pockets.
I found on reaching Snaggsby's den
that he had possibly expected this
move on my part, for though he
produced a magnificently embel-
lished box. of a really excellent
brand, it contained only three
cigars, one of which was taken by
Poddleby, one by myself and the last
by our host. Some people do not
quite understand the obligations
that the possession of wealth
imposes upon them.

The Super Set
Though slightly embittered by this

display of meanness on Snaggsby's
part my normal sunny temper
quickly returned when my eye fell

254
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upon the receiving set which reposed
upon a carved table in a corner of
the room. The cabinet was one of
the most beautiful things that I have
ever beheld, a poem in wonderfully
polished mahogany so perfectly
designed that one felt a thrill of
pleasure in looking at it. So `shiny
was the panel that one could easily
have used it as a shaving mirror,
though possibly Snaggsby would
have objected if 'his guests had
produced brush and razor and
started to do so. Glorious large
dials were to be seen upon the panel,
with nice fat knobs that one can get
hold of without contracting cramp
in the hand. " Did you make it? "
I asked Snaggsby. " No," he
replied in a superior way. " I really
have not the time nowadays to go
in for these big bits of work. I
bought -it. This is the Supersonora
ten -valve supersonic super-hetero-

. . . Could use it as a
shaving mirror . .

dyne." " Super, super, super,' I
murmured. " Well it certainly
looks like it. Let's hear what it
can do."

Envy
With a little superior smile (super

again) Snaggsby switched on. In
came 2L0 at wonderful strength
and with perfect purity. A tiny
tweak of the knobs and Cardiff was
entertaining us. From Cardiff we
passed to 'Manchester. (Can you
paSs from Cardiff to Manchester?
I can't.) We went on to Bourne-
mouth, to Newcastle, to Madrid, to
all over :the place. Every station
came in to perfection. I went home
filled with envy, hatred and un-
charitableness.' I could, of course;
make a similar set, but that would
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LISSENIUM I

Quality tells
in Rheostatic
devices--

LISSEN POTENTIOMETER.

LISSEN POTENTIO-
METER, 400 ohms,
imposes no drain on
the L.T. accumu-
lator (pat. A /6-pending) "t/

LISSEN DUAL WIRE
RHEOSTAT (pat.
pending) gives a
rotary movement on
its two sections equalto that of two
separate
rheostats 6/-

LISSEN WIRERHEOSTAT
7 and 35 ohms, A
each -

ALL LISSEN ONE -
HOLE FIXING,
OF COURSE.

YOU
don't want a former

in your rheostat or poten-
tiometer which will warp and
twist after a few months use
-wires which will move and
short or a contact brush
which will wear uncertain.
You can have a choice of rheostatic
devices each of which would last
and give full service for the price
you pay-this is the LISSEN series
of wire wound rheostats and poten-
tiometers. The wires cannot slip
in these-the contact brush moves
firmly yet pleasantly --the heat re-
sisting former cannot soften-there
are accessible terminals - and the
combined knob and pointer will fit
flush with the neat photo -engraved
dial when mounted. Lastly note
the price.

LISSEN DUAL WIRE RHEOSTAT.

Ask your dealer
to show these.

LISSEN WIRE RHEOSTAT.

Text Book of
Lissen Parts is
free to all readers
applying either
direct or to
nearest dealer. 'Phone : Richmond 2285 (4 lines). 'Grams : "Lissenium, Phone, London."

LISSEN LIMITED
LISSENIUM WORKS, 30-32, Friars Lane, Richmond, SURREY.

QUALITY TELLS IN A RHEOSTAT
AN ADVERTISEMENT IN " WIRELESS WEEKLY 7' IS A GUARANTEE OF SATISFACTION TO BUYERS.
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Watch the amplification frequency
curve of the new Brandes Trans-
former. If you know what it means
you'll be pleased that there is such
an excellent transformer being built
for you. " You " because this will
determine your choice-the chart
practically shouts it's advantages
over your existing Transformer. To
the uninitiated it should be ex-
plained that the Brandes Trans-
former brings greater volume,
clearer tones and requires less valve
current to perform its duties. Tech-
nically, it gives greater and more
uniform relative amplification, and
a vast improvement from 400 cycles
downwards. The straight line
amplification -frequency curve is

coupled with high amplification of
applied voltage. That is to say, for
a given input voltage the amplifi-
cation is constant over a wide band
of frequencies. Now look at the price!

,The Table Talker

3010
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Matched Tone
Headphones The Brandoki

20/0 90114 -

Service Advertising
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demand work, and work, if it does
not fill me with envy and uncharit-
ableness, fills me always -with
hatred: Why should a fellow like
Snaggsby be able to have such a
set? I sat down before the fire to
brood over it

The Enchanted Palace
My wife and 1 found ourselves in

the most wonderful of showrooms.
Upon tables, upon shelves, upon
counters and upon stands were sets
and sets and sets and sets. They
ranged from tiny crystal things to
the vastest of valve receivers.
Under the guidance of the most
obliging and delightful salesman
that I have ever come across we
roamed amongst them whilst he
was ever ready to discuss their
points or to demonstrate their
good qualities by yoking now this
and now that to an aerial and
making- it bring in broadcast trans-
missions from all over the place.
We wandered through the show-
room liking all that we saw, yet
not seeing at first just what we
wanted. At last we came upon it.
There on a special table was the
Supersonora, almost as big as a
grand piano and glistening as only
a Supersonora can glisten. My
wife clutched my arm. " Look ! "
she whispered. " I am looking,"
I whispered. " I wish," she
breathed. " So do I," I re -
breathed. " Can we? " she
gasped. " No, no," I groaned,
" that is to say, yes, yes. We can,'
at all events, have a shot." " I
notice,", smiled ,,the demOnstrator,
'washing his hands with invisible
soap, " that you have made your
selection. Allow me to felicitate
you upon your choice. You could
not have chosen a finer set. Let
me conduct you to :the sanctum of
Mr. Savit Sage."

The Interview
He conducted. We followed.

We found ourselves in the pre-
sence of one even more delightful
than . the demonstrator. " Good
morning, Mr. Everybody," be said,
with a welcoming smile. " Er-"
I put in, " my name is--er, that
is to say --our name is Wayfarer."
" Never mind about that," said
Mr. Sage. " To me all my patrons
-I hate the word customer, don't
von?-are- Mr. and Mrs. Every-
body. 1 am quite sure that neither
you nor Mrs. Wayfarer will object
to my addressing you in this
way? " " Not in the least," I re-
plied, "if it means that we get
better terms." " Terms? " cried
Mr. Sage. " What are terms? It

is quite against my principles to
make terms with anybody. The
-word savours too much of commer-
cialism, an idea that I abhor."
" Hear, hear," I said heartily. " I
beg to second that motion. If only
you could see the bills that I get
daily from commercially -minded
people . . ." " Bills? " shouted
Mr. Sage. " Disgusting. I can-
not think how reputable firms can
do it." I would have seconded

. Terms ? What are terms ? . .

that motion too, but Mr. Sage
went on talking. " And now," he
said, " how can I be of service to
you and to Mrs. Everybody? "

So Simple
" Mrs. Everybody and 1," I

said, falling into his mood, " have
spent a most pleasant morning in
your beautiful showrooms, and we
have selected a SupersOnora ten -
valve supersonic super - hetero-
dyne." " You do not superise
me," cooed Mr. Sage. " It is
quite obvious that Mrs. Everybody
and your good self are connois-
seurs for whom, if I may say so,
the best is good enough. The set
that you have chosen will help to
brighten the little nest that 'you
have built for yourselves. I am
charmed and delighted to hear of
your discriminating choice."

How nice of you," cried my
wife. " The only thing that is
worrying us is to know your

Weeping tears into
Mr. Sage's inkpot . .

ter . . ." Mr. Sage held up a pro-
testing hand. " That horrid word
You almost said.it, Mrs.- Every-
body, did.you not. " Ha, ha r "
cried I, digging- him in the ribs.

He, he " said he, returning the
compliment. " I scored off your
good lady, did I not? " " Well,
Mr. Sage," I mtirmured at length,
" leaving out all such horrid words
as terms, what are we going to. do
about it? What? "No, -no,"
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said Mr. Sage, " it is not for me
to tell you, it is for you to tell
me."

Generosity
I felt in my pockets. " Would

25. 4d. down and eighteen -
pence a month do? " I faltered.
Mr. Sage's smile broadened- I
observed that his glance was
directed 'towards the floor. " If
you will forgive me for say-
ing so, Mr. Everybody," he
smiled, ," I observe that your
boots are in need of repair. It is
quite obvious to me that eighteen -
pence a month will be a heavy
drain upon your resources. Will
you favour me by sending your
footwear to our Gent.'s Boot
Department, to be renovated at

' my expense? And shall we call it
"Is. 3d. a month? " Tears welled
-to my eyes. Asking in a stifled
voice if I might send Mrs. Every-
body's shoes as well, I clasped him
by the hand, speechless with
emotion.

Better and Better
Mrs.  Everybody, in the mean=

time, was weeping tears of pure
joy into Mr. Sage's inkpot. Hastily -
closing the lid, he pushed an ash-
tray to the proper spot, and patted
her paternally upon the shoulder.i
" One of my greatest joys in life,"
be observed, " is that I sign my
agreements not in ink, but in the
tears of grateful clients. However,
that inkpot is full, so you will for-
give me if I provide you with an
ash tray instead. In case you and
Mrs. Everybody do not know it,
our men will install the set free of
charge, and  bring it down in a
plain van that even the most gos-
sipy of your 'neighbours cannot
mistake for a Black Maria. Our
free insurance policy covers you
against bankruptcy, foot and
mouth disease, -and twins. Under

'these terms you are entitled at no
cost to have youi accumulators
charged for life, and to have all
defective valves replaced for , the
next five years. Should circum-
stances make it impossible for you
to pay your instalments, we will
pay- them for you." With a lump
that felt like a doughnut in my
throat, I shook  him once more by
the hand, unable owing- to Stress
of emotion to utter a syllable. " As
you are rather fatigued," said Mr.
Sage, " my chauffeur shall take
you home in my own Rolls-Royce."

The Morning After
And then I woke up.

WIRELESS WAYFARER,
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An dent Receiver fir 10,000 - 5,000
Kilocycles
By L. H. THOMAS (6QB.)

The receiver described here is intended for use in con-
junction with the 45 -metre transmitter described in our
last week's issue, and the design incorporates features

which are desirable for this purpose.

The tuning controls are placed in positions which
make for ease of handling.

HE receiver described in this article has
been constructed primarily for use with
the 45 metre transmitter described last
week. The writer has, therefore, aimed
at obtaining the greatest possible
efficiency over the range of frequencies

between io,000 and 5,000 kc. (3o and 6o metres), and
I,as not attempted to make the receiver ultra -efficient
on the very, high frequencies (15,000 kc. and over). It
was also designed with a view to eliminating, as far
as possible, all the very troublesome noises and
" mush " usually associated with transformer -coupled
L.F. amplification. A single resistance -coupled L.F.
valve has been added to the detector in order to give
reasonable signal -strength on distant stations, combined
with noiseless operation.

Essential Features
Now, from the transmitting amateur's point of view,

the essential points in his receiver must be :-
(i) Facilities for extremely quick searching over the

entire range on which any station is likely to
reply to his call.

(ii) Extreme reliability-a breakdown in the middle
of a reply from a distant station is exceedingly
annoying to both operators.

(iii) Ability to cover a fairly large range, in case
the station with whom he is working should
wish to carry out experiments on a different
wavelength.

Aerial Circuit
To satisfy condition (i), it is necessary to employ as

simple a reaction control as possible, and for this reason
the writer has chosen a modified form of Reinartz
circuit. The aerial is coupled directly on to the main
coil, but should the reader wish to employ a loose -
coupled aerial circuit, only the very slightest modifica-
tions are necessary. The reason for this is that the
writer considers an untuned aerial circuit to be less
efficient than the arrangement in use when it is neces-
sary to cover a wide range, whereas, to tune the aerial
circuit makes the operation rather more difficult, and
quick search is no longer possible.

Selectivity
If a separate tapping is provided for the aerial,

selectivity may be improved according to circumstances

(e.g., local interference etc.) by moving it nearer to
the earth clip. An ordinary auto -coupling effect is
obtained. Fig. x shows the theoretical circuit diagram.
C2 is the reaction condenser, and C3 is a fixed condenser
of -.00t ,f2F capacity inserted to protect the high-tension
battery in the event of an accidental short-circuit occur-.

 ring across the plates of Cz. If any " overlap " should
occur, however, the grid -leak R3 may be connected to
L.T. negative instead of L.T. positive. The circum-
stances will, of course, vary with different types of
valve.

High -Tension Voltages

The valve used in the L.F. stage is actually another
B.T.H. B4, but an Ediswan A.R.o6 is found to give
almost as good results, and, of course, a D .E.5B or

*, 75V
/00,000w +2

R,

::56

a
an
su
plate circuit. Sixty volts is also sufficient for the note-

agnifier, but the use of 75 or go volts gives a con-
si
bi
i3
hi

derable increase in signal -strength. As regards grid -
as, with the full anode potential of 90 volts, 41 -volts

found to be sufficient. This is provided from the
gh-tension battery itself.

Valves

C.A.T.

Ce

NF

E

Fig. 1.-If the receiver refuses to oscillate over a
band of frequencies, bringing the aerial series con-

denser into circuit may effect a cure.
D.F.A.4 or similar valve would be quite suitable. The
amplification obtained from this single resistance -
coupled stage is surprising when all adjustments of
grid and plate potentials have been carefully made.
The most noticeable effect, is, of course, that for which
the set was expressly designed, namely, the absence
of practically all " mush." It is quite refreshing to
have to tap the aerial terminal before one can tell
whether the set is oscillating or not!

Reducing Atmospheric Disturbances
A rather curious effect is observed when atmospherics

are severe, namely, that their strength is considerably
reduced by attaching the aerial on the grid side of the

°act/A'

C

ac3pF myF

 T 
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filament tapping on the' coil, instead of employing the
more usual connection on the anode side. Signal -
strength is reduced by about 20 per cent., but " atmo-
spheric strength " by something approaching 5o per
cent. It is a great advantage to have a receiver that
can be adapted to the particular conditions prevailing
when it is used.

The Coil
The actual coil consists of twelve turns of No. 18

gauge tinned copper wire wound on a skeleton -type
low -loss former. The winding is spaced equally
between the ends, and only every third slot is
employed for carrying the wire, i.e., the turns are all
treble -spaced. The grid (through the grid -leak and
condenser) is permanently connected to one end, and
the aerial, earth and anode connections are all made
by means of spring clips. Another refinement to
facilitate experimenting is the use of clip -in condensers,
so that they may be readily interchanged and the most
suitable values found.

Components Used
The following is a list of the components needed for

the construction of a receiver on the lines indicated in
this article:-

Two " Clearer -Tone valve holders (Benjamin.
Electric).

One grid -leak and condenser fitting (Dorwood).
One ebonite panel, i6 in. by 8 in. by 4 in. (Paragon).
One baseboard, 16 in. by 1 r in. by 8 in. (Carrington

Manufacturing Co.).
One .0002 uF variable condenser (geared) (Jackson

Bros.).
One .0003 p.F variable condenset (geared) (Jackson

Bros.).
Two dull rheostats (McMichael).
One .001µF fixed condenser and base (McMichael).
One .005 p.F fixed condenser and base.

The arrangement of the wiring will be clear from
this photograph. Note that the coil is placed well

away from other components.

One too,000-ohm fixed resistance and base
(McMichael).

One .5 megohm fixed resistance and 'base.
One 2-megohm grid -leak (Dubilier).
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One low -loss coil former (Pete Scott).
One high -frequency choke (Lissen).
Two aluminium right-angled brackets.
One No. i terminal strip.

In order to facilitate adjustments the receiver is not
enclosed in a cabinet.

One No. 2 terminal strip.
Two spring clips.
All wiring has been carried out by means of No. 16

gauge tinned copper wire. Square wire may equally
well be used, however.

Geared Condensers
Geared condensers are almost a necessity in a receiver

intended to operate on such high frequencies, and it is
also desirable to use a condenser in which provision is
made for direct rotation of the spindle carrying the
moving plates, independently of the gearing arrange-
ment. Those actually used employ a 60:r gear, operat-
ing through a friction bearing, so that the main knob
will rotate quite as freely and smoothly as that of an
ordinary condenser.

Results Obtained
No actual constructional details are given, as no

doubt many small alterations and refinements will
suggest themselves to readers. The arrangement of
the components and wiring will be clear from the photo-
graphs. The fact that the actual receiver described
was constructed primarily to function in co-operation
with a 45 -metre transmitter need not, of course, deter
the reader who does not possess a licence for trans-
mission from building a similar receiver. It is an
extremely useful " all purpose " short-wave receiver;
telephony from WGY, KDKA and various amateurs
has been very well received. In this connection the
following test report may be of interest. The dates
and times are all given

Date.
Time,
G.M.T.

Call
heard. Location.

Strength
*

Oct. 30 2255 PR-4JE Porto Rico .. R 5.8
" 2256 U-8BGN Michigan, U.S.A. R 5.8

2300 U-2AX Brooklyn, U.S.A. R 4.8
2302 U-4WE Georgia, U.S.A. R 5.7

Oct. 31 2300 S-5NF Finland .. R 4.5
2310 U-2BEE New York .. R 8.9

Nov.' I 0712 BZ-1AB Brazil . .. R 5.8
0717 U-3CDV Philadelphia .. R 4.6
0720 U-9CCM Illinois, U.S.A. .. R 3.6
0721 Z-2XA. New Zealand .. R 5.8
0725 CH-2LD Chile .  R 5.7
1009 G-2GY Bristol .. R 6.9
1045 H-9AD Switzerland .. ,R 7.9
2208 KDKA Pittsburg R 4.5

* For meaning of second figure see " Short -Wave Notes and -
News " this Week.
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Inventions and
Developments
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UNDER. THIS HEADING
MT:3 J.H.REYNER.B.Se. iHonsl,A..C.G.L, D.I.C., OF THE
RADIO PRESS LABORATORIES, WILL REVIEW

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

H.F. Amplification
T is usually found in

high -frequency ampli-
fiers that the overall
amplification falls off
as the number of
stages is increased.

The first stage may have a voltage
amplification of, say, 7. The first
two stages, assuming them to be
similar, should then give an ampli-
fication of 49.
Decrease ,in Amplification per Stage

In practice this true " cascade"
amplification is rarely obtained, the

C

(3) Magnetic intercircuit re-
action effects.

True Cascade Amplification
An amplifier has been produced

in America in which these defects
have been overcome and the ampli-
ficatiOn really obeys a true cascade
law.

The circuit is shown in the
accompanying figure, which will be
seen to be reasonably straight-
forward. The main features
are :-

(1) All intervalve filter units are
screened.

without spoiling the cascade effect,
but if more than two circuits are
permitted to oscillate the overall
amplification immediately falls off.
A certain feedback therefore is pro..
vided for in the second valve, which
is not counter -reacted. Reaction
effects are controlled by a variable
resistance in the oscillatory circuit
itself, this adjustment serving as a
volume control.

Practical Results
It is claimed that this amplifier

has proved very efficient in practice,
and the principles involved should

Fig. 1.-When the couplings between the various coils have been adjusted to the correct values they are left fixed.
Low resistance windings are provided in the H.F. transformers, stabilisation being obtained by coils L3 and L8

providing reversed reaction effects.

amplification on the second and sub-
sequent stages falling off very
rapidly.

The factors -which militate
against true cascading are

(i) Capacity regeneration in- one
of the valves of the chain.

(2) Capacity regeneration be-
tween two circuits, not associated
with the same valve.

(2) Reverse reaction is incor-
porated on the H.F. stages instead
of neutrodyning.

(3) Real low -loss transformers
are used having H.F. resistances of
less than 5 ohms.

Control of Reaction
It is found that reaction effects

in one valve only may be permitted
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An Interesting Wavemeter for Damped or

Undamped Waves

II

a
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By PERCY W. HARRIS, M.I.R.E., Assistant Editor.

Buzzer wavemeters normally exhibit somewhat flat
tuning properties. The instrument described here is
remarkable, among other interesting features, for its
extreme sharpness of tuning over a wide range of

frequencies.

HE progress of radio research work is
intimately connected with the develop-
ment of accurate measuring instruments,
and the ever-increasing use of the high
frequencies for transmission has made
the measurement of frequencies a matter

of great moment to every experienced experimenter.
Wavemeters, or as we should perhaps call them fre-
quency meters, arc in the simpler and less accurate
form easy instruments to construct ; but if really good
precision work is to be done, the problems of wave -
meter construction are quite formidable.

Difficulties of Constant Calibration
For example, there are comparatively few variable

condensers available at reasonable prices which can be
relied upon to maintain constancy in calibration, while
the inductance coil across which the variable con-
denser is shunted must for its part maintain calibra-
tion accurately-an acquirement which not all plug-in
coils are found to fulfil ! Wavemeters using oscillat-
ing valves-generally called heterodyne `wavemeters
--are exceedingly useful, but on the higher fre-
quencies are particularly susceptible to changes in
valves, so that the owner is liable to experience
extreme annoyance on finding that immediately after
he has accurately calibrated his- instrument it has to
he re -calibrated, because the original valve has
burnt out.

Buzzer Wavemeters
I have often heard it stated that buzzer wavemeters

cannot be accurate or sharp in tuning. Such a view! is
only correct when it relates to a xvavemeter of the

Fig. 1.-The buzzer is
connected across about
one-third of the tuning

coil.

more conventional design, where the buzzer is shunted
across the whole of the inductance. The wavemeter
which I have been using with success for some time
for general measurement work has a number of points
of interest which I think are little known, for which
reason it occurred to me that a short description of
it might be of value to Wireless Weekly readers.
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The scale of the dial is graduated to read either in
degrees, or directly in metres, over the six ranges

provided.

A Special Instrument
It was built and calibrated for me by Dr. G. Seibt,

of Berlin, who specialises in instruments of extreme
precision. Dr. Seibt is known by name to all
advanced radio workers, and has, made many valuable
contributions to the art. His experience of radio
work dates back for many years, for he was the first
chief engineer of the Telefunken Company in Germany.
Seibt Precision variable condensers are probably used
in every wireless laboratory of note throughout the
world.

Engraved Scales
The instrument is extremely neat and compact,

measuring tol in. x 6 in.. and 8* in. deep, enclosed.
There are two closed compartments, one at each end
of the box. One contains, the dry cells, and the other
forms a container for the special plug-in coils used to
cover the frequency range of the instrument. The
frequency range is from to to 7,500 kilocycles (40 to
29,00o metres), and the instrument gives direct read-
ings from 3,333 kc. (90 metres) downwards. For the
most accurate work one reads in degrees on the upper
part of the scale, which can be seen in .the photograph
accompanying this article.  The 180 degrees scale is
divided into single degrees, accurate reading to a
quarter of a degree being easily possible by means of
the cursor line in glass -which runs over the
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Change -Over Switch
The arrangement of the parts is also clearly indi7

cated in the photograph. A special combined buzzer
and ticker in a metal case is seen at the right, while on
the left is a crystal detector, so made that any part of
the crystal surface can be brought into action by
means of a swing movement on the contact arm and
an eccentric motion of the crystal cup. In the centre
is seen a three-way switch marked " detector,"

 " ticker " and " buzzer," while on the right is a small
press button marked " ticker tester." The two ter-
minals on the left-hand side are for the attachment
of telephone headpieces.

 Coils
The special plug-in coils are of particular interest.

For the higher frequencies the coils are carefully
space wound, while for the lower frequencies they are
spiral wound. All coils are wound with Litzendraht,
and the ends are brought out to three contact pins.

Circuit Arrangement
By this arrangement the buzzer is connected across

only a portion of the inductance, as in Fig. r, and
similarly when the instrument is used as a receiving
wavemeter, the crystal detector is shunted across a
portion 'only. . The very low high -frequency resist-
ance of the coils, and this arrangement of shunting
the buzzer and the detector across only a portion of
the inductance, makes for extremely sharp tuning.

The Buzzer and Ticker
The buzzer is of rather a special type, and carries

two sets of contacts on its moving arm. One set of
contacts operates in the usual way as a buzzer, for
energising the oscillatory circuit, while the other pair
is insulated from the buzzer itself and serves to make
and break the current from one dry cell as a ticker.

The three leads to the coils, which are made to plug in,
are enclosed in a leather band.

When the change -over switch is placed at the detector
side, a pair of telephones can be connected, and if
the wavemeter coil is brought within a foot or two of
a crystal receiver connected to aerial and earth,
exceedingly sharp frequency readings can be obtained.
By going on to the ticker adjustment, similarly
accurate readings can he made of . continuous wave
signals, such as the carrier waves of broadcasting
stations, when no modulation is superimposed on
them.

Sharp Tuning at Low Frequencies
Such is...the sharpness of tuning- with this instrument

that at the lowest frequency the movement of a degree
or two on either side of the tuning point will com-
pletely lose the 'signal. This point will be appreciated
only by those who have attempted to do low -frequency
measurement work with a buzzer wavemeter. The
tuning of an ordinary buzzer wavemeter is exceedingly
flat at low frequencies, and indeed on many types it
is almost impossible to get a reading of any accuracy.

Connection to the Coil
It will be noticed that a flexible lead in the form of

a band extends from the instrument to the coil. This

TICKER
CONTACTS.

BUZZER
CONTACTS

lag ARMATURE.

Figs. 2 and 3. --Showing (left) the arrangement of the
ticker contacts on the buzzer, and (right) the detector
with an eccentrically mounted rotatable crystal, cup.

band terminates in an ebonite block with three spaced
sockets for the pins. of the plug-in coils., The band
is made of leather. and carries flexible 'leads from the
wavemeter to the coil, the spacing between these
leads being kept constant by their being sewn into the
leather band itself. In this way the coil does not come
too near the hand, of the operator, and calibration is

.not upset by reasonable movements of the coil.

The Tuning Condenser
Both the buzzer ticker and the crystal detector are

interchangeable, if necessary, and the dry cells (two
for the buzzer and one for the ticker) can be replaced
in a few moments, if necessary. The variable con-
denser is a very pleasing piece of work, both fixed and
Moving plates being milled out of solid blocks of
metal; thus ensuring constancy of capacity and doing
away with alltroubles that may arise through imperfect
contact between plates and spacing washers:

Calibration Charts
The whole instrument is provided with calibration

curves as well as with direct readings on the dial, as
indicated. Instruments of this kind, of course, are
not cheap, and indeed are only -made to order. I am
given to understand that the calibration of my, own
instrument occupied two or three days, so that it is
not surprising that the price is considerably nearer
than , Its use, however, is a sheer delight, and
in many of the experiments which I have been con-
ducting since my return from America it has been of
inestimable value.

'Developments

I am pleased to see that a number of British firms
are now making good, sound and reliable wavemeters
at quite a reasonable price. Such an instrument
should,be in the hands of every 'experimenter, whether
he builds it himself or purchases it_ The usual trouble
with the home -built wavemeter is, of course, the cali-
bration. Readers of Wireless Weekly will be
interested to hear that shortly we shall be making an
announcement of considerable importance on this
subject,
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could standupto these tests

HEAT FROM
SOLDERING
WILL NOT
MELT ITS
CASING.

BAKE
OR BOIL IT
WITHOUT
DAMAGE.
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If your dealer does not stock
PARAGON CONDENSERS
write to us giving his name and
address and we will arrange
foe him to supply you.

WHY do some sets when first constructed behave splendidly but after a
time give poor results? The trouble is often to be found in a
FIXED CONDENSER. Frequently owing to the hydroscopic nature

of its casing-or absence of casing-it has developed a leak which probably
you are unable to detect as you have not the necessary apparatus for testing.

PARAGON CONDENSERS
are produced with Copper Plates and a dielectric of best Ruby Mica and
are moulded in one piece in our proprietary material PARALITE-one of the
finest insulators ever produced.

PARAGON CONDENSERS
being hermetically sealed in Paralite CANNOT LEAK, WILL NOT VARY
IN CAPACITY, CAN BE HANDLED without damage by the earliest beginner,
and can be used over and over again by the experimenter. We GUARANTEE
to exchange free of cost any of our_ Condensers which fail under any
conditions except misuse.

PRICES
.000i to .00r 2/6 each. .002 to .006 3/- each.

Insist upon your Dealer supplying

ICA FIXED

(761:111;1E110PliE10111;1Elill

'Ike Paragon _Rubber _Mfg Cg. fici , Sculcoates . Hull
AN ADVERTISEMENT IN " WIRELESS WEEKLY " IS A GUARANTEE OF SATISFACTION TO BUYERS.
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Radio Components of Outstanding Merit
lbROM time to time there emerge from the maze of the world's

efforts-things of outstanding quality.
In the radio world, there have emerged components so perfect in

design, construction and practical efficiency that they have called forth
the highest praise from radio enthusiasts the world over.
They are the MI Components-as perfect in the essential details of
efficient radio instruments as perfection has made possible.
If you would obtain better radio results,- incorporate (IID Components.

C7 Filament Rheostats
A distinctive type made for use with all
types of valves. Prices, each

Bright Emitter Filament Rheostat, 5/6;
Dull, 6/6; Dual Type (for either Bright

 or Dull), 7/6; Triple Rheostat, 2216.

ta-1) Grid Leaks
All values 2/6 each, mounted on ebonite
base, 1/- extra.

C) Anode Resistances
All values. 4/6 each, mounted 1/- extra.
Grid Leak and Condenser Unit
(Mounted), 5/- each.

' 7feadOffice&Wirics:.
*EXHAM ROAD , SLOUGH - W14 M I Ft E 1..'"BUCKS. Lail_ _J-1__ -I

Manufacturers of Wireless and Scientific Apparatus
Telephone:SLOUGH 441 & 442 WEXHAM ROAD: SLOUGH: BUCKS: Telepfione:CENTRAL 8272 .

,VELEGRAPHIC ADDRESS: RADIETHER, SLOUGH,.CABLE ADDRESS: RADIETHER . SLOUCH

WI Mica Fixed Condensers
Are of the permanent capa-

city engraved thereon
Are instantly interchangeable.

PRICES each
o.000x (..LF to 0.0009 1117(o3o) 2/6
0.005 [IF to 0.0i py(03.1)
0.015 ELF to o.o4 p.F(034) 4/ -
(Two clips are supplied with

each condenser)
Above, mounted on ebonite
base, with terminals, any

value, 1/- extra

OBTAINABLE FROM ALL DEALERS

tat H.F. Transformers
" The Transformer that made
H.F. Amplification popular...

Supplied in six ranges of wavelengths
covering 80 to 70,000 metres.

Price 10/- each
With H.F. Damper 12/- each
Special Neutrodyne Units
a n d Superheterodyne
Couplers also supplied.

No extra charge for matching if
requested when ordering.

H.F. Damper, Price, 2t -

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

London Office & Wholesale Showrooms:
HASTINGS HOUSE,

NORFOLK ST. STRAND,W.C.2

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

in Brief.

Wireless in A Canadian Government
Canada. wireless station has been

opened at Aklal(ik, in
the delta of the Mackenzie River,
within 6o miles of the Arctic Ocean.
This station maintains direct corn-
munication with Edmonton, capital
city of Alberta, across a distance of
over 1,700 miles.

Akla.vik constitutes the fourth sta-
tion of a chain, the firstlink of which
was opened at Edmonton last year.
The first station to bridge the gap
between civilisation and the Arctic
region was opened at Fort Simp-
son, on the :Mackenzie River, a year
ago. But for the wrecking of the
Hudson's Bay Company's steamer
Lady Kindersley off Behring- Strait
last year, with the entire equipment
for the Aklavik station on board,
this station Atiould have been com-
pleted some months ago.

A fourth station is in operation
at Fort Smith, on the Slave River,

- and this forms the half -way link
between Edmonton and the Arctic
Ocean.

*

Strike of A strike took place last
Marconi week of Marconi wire -Operators. less operators employed

on the Transoceanic and Conti-
nental services. The transmission
and reception of messages by the
Marconi Company from America,
France, Switzerland, Spain, and
other places on the Continent was
affected. The strike was settled on
November 4.

* * *

From Burma, 7,000 miles away,
comes a report of reception of
Daventry, 5XX, on August -29. A
three -valve receiver was employed,
and Sydney, Australia, has been
heard on the same set.

* * *

In his inaugural address
to the members of the
Wirelesss. Section at the

Institute of Electrical Engineers,

Wireless
at Sea.

Major B. Binyon, O.B.E., M.A.,
the newly elected Chairman, gave
interesting demonstrations of an
automatic calling device at sea and
of a new direction -finding. system.

On the subject of the equipment
of ships' lifeboats with wireless ap--
paratus, Major Binyon said that .it
had not yet been ascertained de-
finitely whether a petrol engine or
storage battery was preferable as
a source of power.

The automatic calling device is
capable of ringing a bell on 'the
bridge or elsewhere on receipt of
a distress signal without a human
intermediary, and will work through
heavy jamming. A further inter-
esting experiment was shown,
which indicated the possibility of
producing a device which would
automatically point to a transmitter
whose signals were beingt:received.

B.B.C.
" Round
Europe "

Test.

* * *

In the second " Round
Europe " test by the
British Broadcasting
Company, seventeen sta-

tions were tuned in with varying
success. Unfortunately, severe
spark jamming, and in some cases
heterodyne notes, marred the effect
as a whole.

The amateur who co-operated in
friendly rivalry with the B.B.C. en-
gineers achieved some amount of
success, -but difficulties were en-
countered, it appears, when switch-
ing over from his receiver to the
amplifying gear.

* * *

Licences in Ow'ing to the non -pay-
s; Africa. ment of wireless: licence

fees,. we understand that
the three broadcasting stations in
the Union of South Africa are in
financial difficulties. The Govern-
thent is now being pressed to intro-
duce- legislation to make the pay-
ment of fees compulsory:

26!

Before the Royal Photo.Wirelessgraphic Society, Mr;Transmission
of Pictures. Thorne Baker recently

claimed that it was
possible to broadcast pictures in the
same way that music is broadcast.

In a demonstration a portable
wireless transmitter was placed at
one end of the room, with an at-
tachment in the shape of an old-
fashioned cylinder phonograph. At
the other end of the room was in-
stalled a valve receiver with an at-
tachment of similar appearance to
that on the transmitter. With this
arrangement a picture of the King
and Queen seated in a carriage was
transmitted, and was reproduced
completely by the receiver in a
period of three and a half minutes.

Large Coils Nine tuning coils, each
for Rugby. seventeen feet high, have

been made for the
Government high -power station at
Rugby. These had to be taken
through an eighteen feet high slot
made for the purpose in the wall of
the North Woolwich factory in
which they were manufactured.

As the railways were unable to
handle these coils, owing to their
size, they had to be conveyed to
their destination by road. Even
then the route had to be carefully
examined in order to ensure that
the special lorries which conveyed
the coils could pass 'safely under
bridges and beyond other obstacles.

*

The Dublin It is hoped that the first
Station. broadcasting- station in

the Irish Free State. will
be in operatiOn within the next two
months. Its actual situation will be
on the outskirts of Dublin. The
power of the station will be kilo-
watts, and it is announced that the
fregyency to be used is 770 kc. (390
metres). A station is also to be built
at Cork, its main function being to
relay the Dublin programmes.
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The H.F. resistance of windings of fairly stout gauge wire on a forrrier of
this type are compared with windings of the kind shown opposite.

HE question of the
high -frequency resist-
ance of coils is one
which has consider-
able bearing on the
design of wireless

apparatus. It has become the
practice to construct coils having
reasonably low resistance, as prac-
tical experience seems to indicate
that better results are obtained by
using such low -loss coils.

Bulky " Low -loss " Coils
In this quest for low -loss con-

struction various types of spaced
windings have come into use, and
the majority of the sets nowadays
which have any claim to selectivity
are usually provided with these
low -loss coils.

There is no doubt, however, that
the construction of these coils is
accompanied by certain disadvan-
tages, which arise from the bulky
nature and the fairly large stray
field of such coils. Moreover, cer-
tain experimenters have expressed
considerable doubt as to whether
these low -loss coils really are any
better than the ordinary type of
coil.

The Auto -Resonator
I propose in this article to give

a few preliminary results which
have been obtained on the Auto -
Resonator (described in last week's
issue) which certainly throw con-
siderable light on this interesting
problem. As I have previously
pointed out, however, the important
factor in a coil is not so much the
actual resistance as the ratio of the
resistance to the inductance of the

coil. There are also other factors'
which have to be considered, and
it does not necessarily follow that
the coil which has the best ratio of
resistance to inductance would be
the most suitable coil to employ in
a wireless circuit.

The absurdity of this, of course,
is apparent if we consider the case
of a coil having a single turn only,
when the ratio of resistance to in-
ductance might conceivably be very
low, but the tuning capacity re-
quired with such a coil would be
so large that the voltage developed

, Square L aw;
Curve

0 10 20 30 40 50 60 70 80
Turns

Fig. 1. The dotted curve shows the
graph obtained from the usual formula.
The actual relationship for a single layer
air -spaced coil is given by the full -line

curve.

.across it would be almost negligibly
small.

Comparisons of Coils
Some interesting comparisons,

however, can be arrived at if we
compare coils having the same, or
approximately the same, induct-
ance, this inductance being such as
can be tuned to ordinary broadcast-
ing frequencies with a reasonable
value of condenser. The first ex-
periment, therefore, was to corn -
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By J. H. REYNER, B.S
A.M.I.E.E

In this article the cloth
which he has obtained c

resistance of coi

tare several such coils, all of which
were adjusted to tune on the Auto-
Resonator with. approximately the
same value of capacity.

Coils Compared
Four coils were actually compared

in this way. The first of these was
a coil wound on a 3 -in. diameter
low -loss former with 22 gauge
enamelled wire, the turns being
spaced 1-16 in. apart. This is a
typical form of " low -loss " con-
struction. The coil, which had 44
turns, tuned to a frequency of 825
kilocycles with a capacity of 300
,u/AF. The second coil was wound
with the same gauge of enamelled
wire, the winding in this case con-
sisting- of 35 turns unspacetl on a
plain 3 -in. ebonite former.

Fine Gauge Wire
The third coil was a simple hank

wound coil, wound round the end
of an ordinary tumbler, again with
the 22 -gauge enamelled wire. The
outside diameter of this coil was
only 2 inches. Finally a coil was
wound on a 3 -in. former with 35
turns of 30 -gauge double silk -
covered wire. It will be remem-
bered that, as I pointed out last
week, as the. size of wire was re-
duced, so the skin e9ct was also
reduced, and also that more turns
to the inch could be obtained. I
suggested, therefore, that' it was
conceivable- that a coil might not
have an appreciably greater resist-
ance if wound with' 'a finer gauge
of wire, and the results below will
show that this anticipation was
justified.

Some Results
The actual resistances of the four

coils were as follows :-
Low -loss coil io ohms.
3 in. dia., 22 gauge, 14.1 ohms,
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2. (Hons.), A.C.G.I., D.I.C.,
, Staff Editor.
or discusses some results
 the actual high -frequency
s of various shapes.

Hank -wound coil, 10.5 ohms.
3 in. dia.' 30 gauge, 9 ohms.

These results are particularly in-
teresting. It will be seen, first of
all, that there is a definite advan-
tage obtained by spacing the wind-
ing. The coil wound on the low. -
loss former with only 16 turns to
the inch has a resistance 4 ohms
lower, i.e., about 3o per cent.
better, than the plain winding.

On the other hand, the hank -
wound coil, which is, of course,' a
multi -layer coil without any spac-
ing, is only half an ohm higher in
resistance; that is, only 5 per cent.
It should also be remembered that
this hank -wound coil was wound on
a 2i -in. former, and not a 3 -in.
former, as the other coils were, and
it is conceivable that if the coil had
been of 3 in. diameter the resist-
ance would have been no worse,
and possibly even a little better.

An Unexpected Result
The most surprising result of all,

however, in view of our accepted
ideas, is that the coil wound with
the finer gauge of wire . should
actually have a less resistance than
the low -loss coil. This amply bears
out the suggestion that was made
last week, that it does not neces-
sarily follow that thick wire gives
the best results.

Isolated results, however, are not
conclusive. It is necessary to
examine the subject in considerably
greater detail before definite con-
clusions can be arrived at. It is
interesting to consider, however,
what reasons may be adduced for
the increase in efficiency of the fine
wire coil.

Shorter Winding
The principal reason is un-

doubtedly the fact that the coil is

The. H.F. resistance of fine wire windings of the types illustrated may be,
quite low so long as the coil is correctly proportioned.

shorter. That is to say the actual
length occupied by the winding is
much smaller for the fine wire coil
than in the case of the low -loss coil.
The diameters of the two coils were
approximately the same, but the
low -loss coil winding was nearly
3 in. in length, whereas the fine
wire winding was only just a little
over it in.

Now it is a fact which is not
always recognised that with a
single layer coil' the shorter the coil
is the more efficient does it become
from the point of view of induct -

E

2.90

080070
C

N
zo
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30125C

22 Enamelled
o0

SO 100 150 200 250 300 350 400
Inductance Cuh ).,

Fig. 2.-Multrating the comparative
resistance -inductance ratios of the two

principal- types of coils dealt with.

ance. This point of view is very
well demonstrated by a simple in-
ductance formula which I devised
some time ago.

A Useful Formula
The ordinary inductance formulw

involve the use of correction curves
to account for the variations set up
due to the different shapes of the
calls. It is possible, however, to
devise a formula which will take

into account the effect of the shape
of the coil without the use of cor-
rection. curves.  The particular
formula referred to is correct within
about 2 per cent. for all _ordinary
coils, and will therefore serve to
illustrate my present point admir-
ably.

The inductance L is given by

r
3.5D + 81N2

D2L = 0.2 µH

where N=number of turns
D. -diameter of coil
1 =length of winding

This equation can be re -written

L k1 N2 D

1 + k21

inches.

where k, and k2 are constants.
Length -Diameter Ratio

From this formula it will readily
be seen that as the ratio of 1/D is
reduced so the inductance for a
given number of turns increases.
Conversely, if we require a parti-
cular inductance, then the number
of turns required to obtain this
inductance will be less with a short
fat coil than with a long thin coil.
With the thinner gauge of wire it
is possible to obtain a greater
number of turns to the inch, so
that the coil becomes shorter, with
the result that the actual number
of turns required is smaller.

Efficiency of Short Coils
In the case we have just con-

sidered, only 35 turns of the fine
wire were required, as against 44
on the low -loss former. We can
develop this point a little farther.

22
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Fig. I shows the relationship be-
tween the number of turns on a
low -loss former, having a winding
of 16 turns to the inch, and the
actual inductance obtained. It
will be seen that the inductance is
by no means proportional to the
square of the number of turns, as is
sometimes assumed for rough cal-
culations, due to the increase in the
ratio of 1/D. There is thus every
reason for making coilS short and
fat, if efficient types of inductances
are required.

Multi -layer Coils
I am, of course, referring in the

present article oniy._ to single -layer
coils. The question of multi -layer
coils involves other considerations
which I hope to discuss in future
articles. For the present, how-
ever, attention is confined to
single -layer coils entirely..

Measurements
With a view to investigating

this question of ratio of length to
diameter rather more closely a
series of readings were taken on
two coils. The first coil was
wound with 22 -gauge wire on the
low -loss former of 3 in. diameter
previously referred to, and the
number of turns was gradually
reduced from a maximum of 82
down to a minimum of 12. In the
second case, a coil was wound
with 85 turns of 30 -gauge
wire, and the turns were gradually
reduced down to a minimum of 20.
The actual values of the resistances
obtained are given in the accom-
panying table. The inductances
were measured as well as the
resistance at each point, and Fig. 2
shows the variation of the resist-
ance, in terms of the inductance of
the coil.

"Low -Loss " Coil No. 22 Gauge
Enamelled

No. of
turns.

Inductance
(41)

Resistance
(ohms).

12
24
34
44
54
65
82

20
58
8o

120
160
210
240

0.9
4.5
6.o

I0
13.7
22
36

No. 30 Gauge D.S.C. Coil

No. of
turns.

Inductance Resistance
(4-1) (ohms).

20 60 5.25
30 95 6.1
35 155 9
40 215 24
65 425 82
85 750 219

A Critical Point
It will be seen that up to a cer-

tain point the resistance increases
only comparatively slowly as the
inductance is increased, but after a
certain point the curve of resist-
ance begins to rise more rapidly.
This indicates, therefore, that with
a coil having too high an induct-
ance, the resistance may be very
large, but on the other hand, if the
inductance is reduced to too small

300.S.C.

22 Enamelled

25 5 .75 1.0 1-25 1.5

Ratio 1/0
Fig. 3. - The resistance of the fine wire
coil after a certain point increases
rapidly with an increase in the length
of the winding for a constant diameter.

a .value, the resistance does not
fall off in the same proportion, and
the coil therefore again becomes
inefficient.

Resisiance and Coil Shapes
The -best point to work -the- coil

is obviously one round about the
point where the curves are begin-
ning to. rise. More information is
obtained, however, from the curves
of Fig. 3, which gives the ratio of
resistance to inductance in terms
of the ratio of length of winding to
diameter. Here it will be seen that
as the ratio of 1/D is decreased, so
the. ratio -of resistance to inductance
falls off, until a minimum point is
reached when the length- of the coil
is about one -eighth of the diameter.

Turn Numbers and Resistance
The minimum in the case of the

finer wire coils is much more pro-
nounced, and the rise of the ratio

30,0SC

Z2 Enamelled
o

0 0-1

50 /00 /50 200 250
Inductance

Fig. 4. --The advantages of the fine
wire coil will be apparent from these

curves.

of resistance to inductance is much
more marked. Moreover, the actual
minimum is appreciably lower in the
case of the coil wound with the
thicker wire. This is, of course,
what one would expect, because

264

there is no doubt 'that a given
length.of wire of a thicker gauge
must of necessity have a lower
resistance.

Superiority of Fine Wire
What these curves do not empha-

sise, however, is that the fine wire
coil has a much higher inductance
for the same length of wire. Fig. -4
is a curve showing the ratio of
resistance to inductance,: plotted
against the actual inductance of the
coil itself, and here the advantage
of the fine wire coil is at once
apparent. It will be seen that as ..
the inductance of the coil
increased, so the ratio of resistance
to inductance also gradually in-
creases in the case of the thick wire
coil. The coil wound with 3o -gauge
wire, however, shows a distinct
minimum in the neighbourhood of
130-14o inductance. Moreover,
the actual ratio of resistance to .

inductance over a range of from
75 p.H to 200 pH is definitely less
than in the case of the thick wire
coil.

Inductance and Gauge of Wire
Outside these ranges the thin

wire coil. is appreciably and in-
creasinglv worse than the thick
wire coil. In such a case, however,
one would obviously use a different
gauge of wire, and one. would
expect to obtain a series of curves,
all of them efficient over a cettain
band of inductance, and the suitable
'coil to use would depend upon the
actual inductance values employed.
I hope to investigate the point in
more detail shortly.

Conclusions
These results, therefore, indicate

first of all that the low -loss type of
construction is not by any means
the best that can be obtained.
Secondly, that the use of a thinner
wire is capable of giving quite
appreciably better results under
certain conditions. The results open
up lines of investigation for the
serious experimenter. One of the
next things to try is that of wind-
ing coils of fine wire, but spacing
the windings. In the present case
a comparison has been made be-.
tween a spaced winding of fairly
thick wire and an ordinary close
winding of thin wire, which is, of
course, hardly a fair comparison in
some respects. The results, how-
ever, are not intended to be any-
thing more than preliminary, and
will simply serve to indicate that
our preSent ideas on the. subject of
what constitutes a good low -loss
coil are by no means necessarily
correct.
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41SHORT-WAVE
Notes News:

WITH the rapidly -improving
reception conditions every
poSsessor of an efficient

receiver will experience little diffi-
culty in tuning in stations in all five
continents. -It will therefore be
necessary to keep as complete a log
as possible, and for this the follom
ing scheme for recording signal
strength has been suggested. In-
stead of logging a station as

R6," " R9," etc., the letter R
is followed by two figures, the first
representing the actual signal
strength, on a scale ranging from
o to 9, and the second what may be
termed the " interference ratio."

A Double " R " Scale
For instance, if an extremely strong
(R9) signal is heard, but is only half
ieadahle on account of severe jam-
ming, the station would be reported
as " R95," i.e., R9, 5o per cent.
readable. The second figures repre-
sent the following : 9-xoo per cent.
(or 90 per cent.) readable, 8-8o per
cent., and so on. Thus One would
know, on looking through the log,
that although one signal might be
very weak (R28), yet it was more
easily readable than another much
stronger signal (R53), as it was
subject to less interference.

Conditions Improving
During the last week conditions

have been. extremely favourable for
the reception of signals from dis-
tances greater than 3,000 miles.
Although the nearer American
amateurs have not been even mode-
rately strong, the South American
and Australasian signals have been
quite exceptional.

Some Stations Heard
On a two -valve receiver (detector

and one resistance -coupled L.F.)
the following stations were heard
after 6.3o a.m. on the morning of
November :-Brazilian, 'AB,
'AP, 'IA; Chilian, 2LD ; New
Zealand, 2A9, 2XA, 4AR; Austra.
Tian, 2CM, 3BD. We shall soon

be able to decide w,hether.6,667 kc.
(45 m.) signals are going to im-
prove as winter progresses, or
whether they are at their best now,
and are about to fall off towards
mid -winter, rising to another
" peak " in the early spring.

15,000 Kc.

To those who are unable to
receive good signals on 15,000 kc.
(20 m.) the following may be of
interest. Until quite recently the
writer had a receiver which was
perfectly efficient on frequencies in
the neighbourhood of 10,000 kc.

Mr. W. E. F. Corsham (G2UV), who
has worked telephony with 7XX of

Yugo-Slavia.

(30 m.), but, although it would
oscillate on 15,000 kc. and above,
refused to receive any readable
signals. It seemed altogether dead,
until the writer remembered that it
was in a room with a large lead
roof. Earthing the latter improved
signal strength considerably, while
using it as an aerial effected a
further improvement. (There was,
of course, no insulation except the
brickwork, but in spite of this it
functioned quite satisfactorily.)
Large conducting masses have a
considerable screening effect on all
frequencies, but it increases enor-
mously as one approaches such

265

frequencies as 15,000 kc. This roof
must have had a tremendous effect
to " blanket " out signals almost
completely.

Europe
Some new European countries are

now entering the field of amateur
.transmission. PIA.B..(Portugal) has
been heard -on 5,000 kc. (6o m.), and
GHA, of Malta,- is in evidence on
6,667 kc. (45 m.). Russia is also
represented by NRL, RDW and

-NCRL, all call -signs of radio labora-
tories. The Balkans seem to be the
most backward part of Europe at
the present time.

Our Own Work
Our own stations continue to do

good work, both local in daylight
and distant at night. In the early
evenings, and throughout the week-
ends, on a receiver in London, all
the northern British transmitters
seem to be tremendously strong.
G6OH, of Stafford, is generally
about R69, although his input is
2-1 watts. to an A.R.D.E. valve !
5SI also is extremely consistent,
although he employs very low
powers. We hear that he has
worked New Zealand with 12 watts
and Porto Rico with watt. We
shall soon have to mention our in-
puts in milliwatts ! G5RZ has also
worked Porto Rico with less than
20 watts input on 6,667 kc. (45 in.).

G2KF has worked Canadian 'AR
throughout the twelve hours frOm
2 p.m. to 2 a.m. G.M.T. (i.e.,
9 a.m. to 9 p.m. at the Canadian's
station). This work was done on
15,000 kc. (26 m.).

Telephony
The higher frequencies are rather ,

disappointing in connection with
telephony. " Night distortion "-
-and "distance distortion " both mar
the quality seriously, but perhaps
the worst bugbear is the very rapid
fading that often occurs. WGY
(2XK) and KDKA, however, are
both well worth listening to.
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In this article the author gives details of certain
calibrations and checkings which have to be 9B carried out when the Auto -Resonator is first 0,E

O constructed, and also gives details of other igmeasurements which may be carried out with 9
El this instrument.
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Auto -Resonator, which was fully described in
our last week's issue.
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aµF condenser would be the sum of these two values,
Ai that is to say, .00019i µF.
0 In a similar manner the values of all five parallel

0capacities may rapidly be checked up. It is desirable
0 to take a certain amount of trouble with this measure -
p, merit, and to take several readings, until the same
blil result is ' obtained each time, because the accuracy of '
Eall the measurements carried out with this instrument

0

depends upon accurate knowledge of the capacity in
circuit.

OW

WHEN the Auto -Resonator is first constructed,
there are one or two measurements which have
to be made in order to determine certain con-

stants of the instrument before it can be used for
actual measurements. The most important of theSe
is the calibration of the fixed condensers which are
placed in parallel with the variable condenser, as re-.
quired. These condensers may, of course, be pur-
chased from the makers with a definite calibration, but
even so an additional check is valuable.

Testing Clip -in Condensers
The actual capacities may be tested very simply by

means of the following method. With no added
capacity in circuit, connect a coil across the test ter-
minals, and adjust the frequency of the oscillator so
that the coil tunes with the variable condenser nearly
at the top of the scale (i.e., with a capacity of about
moo12 µF). Now clip in the .0oot µF fixed con-
denser and re -tune on the variable condenser. It will
be found, of course, that the variable condenser has
to be reduced to a value in the neighbourhood of
.00002 ILF only. The actual difference between the
two readings is equal to the capacity Of the condenser
which has been clipped in..

Higher- Values
To calibrate the .0002 µF and higher values of

parallel capacity, the circuit should first be tuned
with the .000x /IF condenser in parallel, and the vari-
able condenser towards the top of the scale as before.
The frequency of the oscillator will, of course, have
to be re -adjusted: Then, by clipping in the .0002 µF
condenser, and again reducing the value of the vari-
able condenser, the difference in the two readings will
give the increase of capacity obtained by changing
from the .000x µF to the .0002

An Example
For example, _if the .000t µF condenser actually

works out at .000097 ,µF, and the' increase is found
to be .0000al. ,µF,, then 'the actual value of the .0002

266
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Circuit Capacity
There is another point which requires calibration

once and for all when the instrument is first (eon-
Structecf, and that is the capacity of the various leads,
the valve holder, and the valve, .which are connected
in parallel with the actual tuning capacity. This
capacity IS usually quite small, in my own instrument
it is only about to µµF, but in cases where the test coil
is tuned with a small condenser only, this additional
capacity may, affect the results obtained.

A Further Example
It will be remembered that the forniula for the

resistance is
C-C,R =
wCC,

Now it will be seen that if there is a small parallel
capacity added across the calibrated condenser, the
difference between the two readings C and Cx Will
remain the same, but the actual values C and Cx will
be slightly increased. Since both C and CI occur in
the denominator of the expression, this variation of
capacity will cause an appreciable alteration in the
result. For example, suppose that the difference in
capacity were 3 pp.F, and the actual capacity values
were 5o µµF and 58 µµ1i. respectively. Then at a fre-
quency of 825 kilocycles, this would give a resistance.
of 250 ohms. If there were, however, a parallel
capacity of to p.p.F. in parallel with the variable con-
denser, the expression would become

3X ron
x 6o x 68 X 825 X 103--

142 ohms

thus giving a reduction in the resistance of nearly
too per cent.

Method of Estimating Stray Capacity
It is desirable, Therefore, to be able to estimate

the stray circuit capacity with a. reasonable degree of
accuracy, and this fortunately may be done compara-
tively simply. It will be remembered that the local
oscillatoi was synchronised with the local broadcast
station by listening on an ordinary receiving set, and
varying the frequency of -the local -oscillator until a
heterodyne note was heard.
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A wonderful achievement

010
per pair

fully
guaranteed

4000 ohms
resistance

The new 13rown A 'phones
now at a price within the reach of 11

TT is doubtful if there is a single wireless
'enthusiast who has not heard of iSTOWIt A -type
Headphones. Not everyone, however, who has
coveted them has been able to buy them-in
fact, owing to their comparative high price, only
a small proportion have been able to enjoy their
advantages.
313rOWn A-type-with their famous super -sensi-
tive tuned reed mechanism-have always been
acknowledged to be the world's best headphones
and in a class apart from competition. Govern-
ments, shipping and telegraph companies have
all paid tribute to their won-
derful efficiency and have
taken the bulk of the available
supplies.
But the insistent demand for
a cheaper instrument com-
pelled us to consider the pro-
duction of a modified A -type
Headphone suitable for mass
production on a large scale.

S. G. BROWN, LTD
Head Office & Works :

Victoria Rd., N. Acton,
W.3

Retail Showrooms:
19 Mortimer St., W.1
15 Mooriields. Liverpool
67High St., Southamj,ton

AN ADVERTISEMENT IN

Twelve months have been spent in designing
the new 31.3rown A -type. We can now guarantee
that they contain all the essential details of the
famous tuned reed mechanism-that in sensitive-
ness they are still without equal -that the
same superb 13rown standard of workmanship
is maintained. That in short, although pro-
duced in huge quantities by the aid of the
most elaborate and costly machinery, they are
in every way comparable to the world-renowned
standard 313f0WII A -type.

Their production at the

TO THE TRADE
We want you to have adequate
stocks of these Headphones
and all the new Zrown Loud
Speakers. In case of difficulty
write us immediately and we
will see that you are supplied,

amazing price of 30/- is a
truly remarkable achievement
--one of the greatest, perhaps,
in the whole wireless
industry during 5925. The
demand for them will be
immense-order a pair from
your Dealer at once.

clAll the new Brown Loud
Speakers may be seen,
heard and bought at the
Works or at our Show-
rooms.
Dej'ots (Wholesale

only):
13 Bushy Park, Bristol
Cress House, Westgate

Road, Newcastle
Gilbert Ad. 3894

" WIRELESS WEEKLY IS A GUARANTEE OF SATISFACTION TO BUYERS.

Iledphon es nd L oud Sp ea k era
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Ideal Entertamment by the Ediswan Troupe
P.V.6: Well met, Cousin Valve !
A.R.D.E.: Well met, indeed ! It was

bound to come sooner or later.
P.V.6 : And better sooner than later !

There's no benefit to be obtained from
keeping Ediswans apart-eh ? How are
you feeling ?

A.R.D.E.: Fit as an Ediswan always is-
ready to receive all the good things
flying about. And you ?

P.V.6: Strong and powerful, of course.
Could I be otherwise ? And now that
you've come along . . . stronger and
more powerful than ever.

A.R.D.E..; I'm glad of that. Our Owner
will be pleased.

P.V.6 : Our Owner ? He'll be beyond
himself with delight. You should have
seen him when / first started. I helped
the other Valves he had, and gave him
such perfect results that he stopped
experimenting.

A.R.D.E.: Excellent - although only to be
expected - from an Ediswan. Imagine
what we'll give him, the two of us !

P.V.6 : " A revelation ! " I'll wager he
says these words.

For the best results be sure always to use Ecliswan Valves in conjunction with each
other. There is a specific Ediswan Valve for a specific purpose-Valves for H.F. and
L.F. amplification, and Power Valves for Loud Speaker work. Remember, too, that for
every type of Ediswan Receiving Valve there is an Ediswan Power Valve, viz.,

A.R.-P.V.6, A.R.D.E.-P.V.6,

ALWAYS GIVE A GOOD PERFORMANCE.

AT ALL WIRELESS DEALERS
The EDISON SWAN ELECTRIC CO., Ltd., 123!125, Queen Victoria St., London, E.C.4.

/14.11ipsroetve

AN ADVERTISEMENT IN " WIRELESS WEEKLY " IS A GUARANTEE OF SATISFACTION TO BUYERS.
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Now this heterodyne note can be heard not only

when the local oscillator is tuned approximately to the
same frequency as the local broadcast station, but also
a very faint oscillation can be heard when the local
oscillator is tuned to a frequency of twice that of the
loCal station. This phenomenon may therefore be
employed in the calibration of the Auto -Resonator.

Details
First of all tune in the oscillator to the local broad-

cast station. Connect a suitable coil across the test
terminals of the set, and adjust the value of this coil
so that the set tunes towards the bottom of the scale
of the calibrated condenser. Note the reading of the
condenser (CI) at the point where the heterodyne whistle 
is zero, as described last week. Now tune the local
oscillator to double its original frequency, detecting
the actual tuning point by the heterodyne method just
described, and re -tune the test circuit until the milli -
ammeter again indicates resonance. Note -once more
the reading of the calibrated condenser (C2).

A Necessary Measurement
The total capacity in the circuit, including such stray

circuit capacities as may be present, must now be four
times what it was in the original case. This, there-
fore, enables us to determine the stray capacity in the
circuit directly from the expression

Stray Capacity - C2 -4C1.

3

It will be thought possibly that all this,,is a rather
troublesome and complicated process, and it must be
admitted that there is a certain amount of trouble
attaching to the initial calibration of the apparatus.
It should be borne in mind, however, that these adjust-
ments have to be made once and for all, and when
they are done they will not require to be, repeated.

Value of Careful Checking
Some little trouble should be taken, therefore, to

carry out these tests so as to provide a reliable cali-
bration of the instrument, because, as has been indi-
cated previously, the uses to which the instrument can
be put are very numerous, once it has been satisfac-
torily constructed and calibrated. In my own instru-
ment the stray circuit capacity is to ,uuF, and this
value must be added to all the readings of capacity
which are taken.

A Practical Case
An example will probably serve to make this point

clear. The local oscillator was adjusted to resonance
with the frequency of 2L0, which was 824.6 kilo-
cycles. (For the purposes of this measurement the
figure is taken as 825, because the experimental error
in the instrument is not less than t per cent. The
local station may also vary in frequency to a small
extent.) With a particular coil in circuit, the capacity
when the circuit was in resonance was 346 kuF, and
when the circuit was mis-tuned to give a half deflec-
tion the capacity was 357 bt/AF.

Some Interesting Results
Both these capacities have to be increased by to AuF

to allow for the stray circuit capacity, so that the
resistance of the coil' is given by

R
x io-12

2ir X 82500o X 356 X i0-4
16'3 ohms.

X 367 X 10-4 -

On another page of this issue same actual results
taken on tuning coils of various forms are given, and
the results are so interesting that the value of this
instrument will readily be seen.

Measurement of Capacity
The Auto -Resonator may readily be used for the

measurement of capacities. All that is necessary is
that the particular condenser to be measured shall be
connected in parallel with the variable condenser. This
latter instrument should be placed at some definite
reading, towards the bottom of the scale, say, at to
degrees, and the local oscillator is then adjusted until
the milliammeter gives an indication of resonance. The
test condenser is then removed and the circuit re -tuned
by clipping. in a suitable parallel capacity, and re-
tuning on the standard variable condenser. The differ-
ence between the readings on the standard condenser
in the two cases (making due allowance for the added
capacity in the latter case) will then be equal to the
condenser of.which the capacity is required.

Measurement of Inductance
Inductances may also be measured by means of this

instrument. It is necessary in this case to synchronise
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A view in the Post Office Wireless Station at Northolt,
showing the arcs.

the oscillator with the frequency of the local station,
after which the test coil is tuned to resonance with
this frequency.. Then, knowing both tIle value of the
tuning capacity and the frequency to which it is tuned, .
the inductance may readily be obtained from the
expression :-

where

L - 2.54 X 101°

f x C
f. = frequency in kilocycles/sec.
C = capacity in AuF.

It will thus be seen that this instrument, once it
has been properly adjusted and calibrated, is capable
of supplying a variety of information concerning
tuning circuits, so that the design of sets and apparatus
is very considerably simplified.
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Apparatus We Have Tested
Conducted by Radio Press Laboratories, Elstree.

Vernier Basket Coil Holder
Messrs. Harding, Holland & Fry,

Ltd., have submitted to us for test their
" Harko " basket coil holder with
vernier attachment. The basis of this
is a strip of insulating material 5 in. x
1-1- in. rectangular in shape, except for
a curve which rounds off its upper end.
A longitudinal slot extends from the
top to two-thirds of the way down the
strip. The provision for fixing the coil
consists of another strip 3 in. x 2 in.,
which can be fastened at right -angles
to the former main strip by a nut and
bolt passing through the slot. The
coil is fixed between the two strips
mentioned, and thus by loosening the
nut it can be moved up and down the
holder, and if necessary completely
removed from the end.

The plug and socket are not fitted
directly into the main strip, but into a
block of insulating material IA- in.
square by 2 in. thick. This carries
four brass pins projecting normally
about 2 in. from the four corners of
its face. Four holes are drilled in the
end of the main strip to correspad
with these. Thus the pins act as
guides for a 1 -in. motion of the coil.
The motion is controlled by a brass
screw, which passes through a nut
embedded in the centre of the face of
the insulating block, and a correspond-
ing hole in the main strip. A nut on
either side of the latter secures it in
position, so that as the screw rotates
the main strip moves backwards and
forwards in relation to the block. The
rotation of the screw is controlled by a
knob of moulded material. The screw
does not screw directly into this, but
into a nut embedded within it. A
locknut is also provided. It was
found that about ten revolutions of the
knob were required to move the coil
through its maximum distance. The
terminals are fixed on the insulating
block on the same face as the knob,
which is on the opposite face to
that on which the main strip is
fixed. The terminals screw right
into the brass sockets, so that ' the
contact should be satisfactory. It

is unfortunate, however, that no
washers are provided for the terminals,
as the ends of the coils can only be
secured between the terminals and the
insulating material of the block.

Two sockets are provided, and the
plug can be withdrawn from one and
inserted in the other: This is neces-
sary if coil holders of this type are to
be used on both sides of a three-way
coil holder.

The finish of the specimen sub-
mitted is quite good, but adjusting the
vernier involves a motion which is
somewhat erratic. This is sufficient
largely to reduce the benefit of the fine
adjustment. Another drawback is that
the vernier knob is very stiff to turn,
so that there is a danger of altering the
coarse adjustment provided.

Double Eccentric Crystal Detector
Messrs. Auto Equipments have sub-

mitted to us for test their " Double
Eccentric Crystal Detector." This
detector is a very compact affair, being
only about 2 in long `by 2 in. wide,
while when mounted its height above
the panel is not more than in. The
Pe.rikon crystal combination, i.e.,
zincite and bornite, is employed, and
is enclosed in a glass case of the
horizontal type. The ends of the case
have plated metal caps stamped in the
centre so as to form circular bosses.
and these fit into corresponding holes
in the angle brackets, which support
the glass case. The brackets are
fastened down to the ebonite strip pro-
vided by screws and nuts. Each screw
is provided with two nuts and a
washer, and serves as a terminal.

The crystal cup containing the
zincite is mounted eccentrically, and
can be rotated by a small revolving
knob. It is held in position by a
spring, but unfortunately this is of
steel and in the specimen examined
had rusted. The crystal cup contain-
ing the bornite is not eccentric, but the
crystal itself, which is in the form of
a pointed chip, is mounted eccen-
trically. The cup containing it can be
rotated in the7 same way as the cup
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containing the zincite, but has also a
longitudinal motion controlled by a
spring. Both the crystals are mounted
in Wood's metal.

It was found on test that all except
a very small area at the centre of the
flat surface of the zincite could be
explored by the point of the bornite
crystal. Adjustment was very easy,
but the spring alone did not produce a
firm enough contact, and it was neces-
sary to grind the two surfaces together
slightly. A stronger spring would also
be an advantage in that it would
increase the stability of the detector.
On test it was found extremely difficult
to spoil a contact entirely by banging
the table on which the detector was
laying, but it was, however, not very
difficult to alter the rectified current
by about to per cent. by this means.

Although the Perikon type of
detector is advantageous where stability
is required, the specimen submitted was
found to have fewer sensitive points
than an average specimen of galena,
and the sensitve spots, when found,
also gave smaller rectified currents
than galena. Thus on London about

microamps were obtained, whereas
an average crystal will give between
25 to 3o microamps on the same aerial.
It was found difficult to obtain
Daventry at all, whereas generally a
crystal will render speech' just read-
able at our laboratories and on the
particular aerial employed.

In cases where stability is more im-
portant than signal strength this
detector will be found useful, and if it
is desired to use a double crystal
combination, then this type of detector
can be recommended.

"THE WIRELESS
CONSTRUCTOR"
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The Wuncell Dull Emitter
Voltage 1.8 volts. Consumption '3 amp4
*W1 for Detector and L.F. 14/-
W2 for H.F. amplification 14/ -

The Cossor Loud Speaker
Valve W3

Voltage 18 volts. Consumption '5 amp,
Price 18/6

*Also in WR Series, with special
switch and resistance in base to
enable Valve being used with
2- 4- or 6 -volt Accumulator:

WR1 for Detector and L.F. 16/-
WR2 for H.F. amplification 161-

I-1 e t
-the biggest thief in

your Receiving Set
THERE'S a thief in your

Receiving Set ! The moment
you close the filament switch he
starts his deadly work. His name
is Heat. Sometimes he works
quickly and sometimes he works
slowly. But all the time he is
planning the destruction of your
valves and stealing valuable hours
of usefulness from their lives.
For years science has been waging
a stiff fight against his nefarious
practices, and for years little or no
impression could be made upon
him. But at last there came a
valve with a filament which made
use of new principles-a valve
which at one stroke definitely got
to grips with this crippling influence
-the Wuncell Dull Emitter.
Let's investigate further. The old
bright emitter possessed a tungsten
filament which required a very
high temperature -as much as
20000 - in order to create the
necessary stream of electrons.
Such a temperature-coupled with
the constant expansion and con-
traction of the filament-rapidly

caused brittleness and disintegra-
tion. In other words, the intense
heat - while necessary for the
prolific production of electrons-
robs the filament of many hours of
usefulness. But if the temperature
is reduced - then the electron
stream is impoverished, too.
So other means had to be sought.
Instead of tungsten, the Wuncell
uses a filament which is built up
layer upon layer under a secret pro-
cess known only to Cossor. This
external covering emits a copious
supply of electrons at an extra-
ordinarily low temperature. In fact,
at 800° the Wuncell produces
more electrons than a bright emitter
valve does at 20000. The Wuncell
goes a long way towards banishing
heat from the valve altogether-
at all events 800° is no more than a
dull red glow practically invisible
in daylight. When you choose the
Wuncell for your set, therefore, you
get a valve which has the longest
life of any because it is the only
valve which so effectively reduces
the ruinous influence of heat.

Issued by A. C. COSSOR LTD., Highbury, London, N.
Gilbert A. 3887
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HE improved Wecovalve has been fitted with
a tape filament which enhances the life and

performance of the valve. We can justly claim

that it is the most robust dull emitter valve at

present on the market.
In full operation the current used is so small
that the filament glows in the dark at a dull red
heat only. In daylight it would appear that the
valve was not in use.
The Wecovalve is especially marked for service

as follows, and to obtain the best results, valves

should be selected for the function they are de-
signed to perform.

Red Spot - H.F. Amplifier.

Orange Spot - - L.F. Amplifier.
Green Spot - - - Detector.

OPERATING CHARACTERISTICS.

WECOVALVES.

Filament current - 0'25 amps.

voltage - - 0.8 to I.] volts.

Detector Plate Voltage - 15 to 22 volts.

Amplifier - - 22 to 60 volts.

Amplification Factor - - 5 to 6'5

Price 16/6.

Ask for our Booklet, No. W546, which
gives full details of our new season's

apparatus.

Standard Telephones and Cables Limited
formerly

Western Electric Compane' Limited
CONNAUGHT HOUSE, ALDWYCH, W.C.2.

Telephone: Central 7345 (9 lines).

Works :
North Woolwich. New Southgate and Hendon.

Branches I Glasgow, Leeds, Newcastle, Manchester, Birming-
ham, Cardiff, Southampton, Liverpool and Dublin.

P.A. 4 VALVE
FOR POWER

AMPLIFICATION.
Price 45/ -

gas Valve aka the Alpe filament
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CORRESPONDENCE_

THE " TWIN -VALVE " RECEIVER
SIR,-I have recently constructed the

" Twin -Valve " Receiver described by
John Scott -Taggart, F. Inst. P.;
A.M.I.E.E., in No. 3 issue (January)
of The Wireless Constructor, and in
Radio Press Envelope No. to, and
have been getting splendid results with
same, the signals being very pure.

The following are the stations re-
ceived with the " Twin -Valve " up to
the present : - Aberdeen, Cardiff,
Bournemouth,' Birmingham, and
Radio Paris.-Very strong 'phone
strength. Newcastle, Petit-Paris:en
and one Continental station (no call-
sign).-Tuned -in on L.S. fair strength.
London (with or without reaction coil).
-Audible on L.S. all over the house.
Daventry.-Not quite such good
strength as London.

I am about three miles (direct) from
2L0, and without any wave -trap can
tune this station out and receive Bir-
mingham and a Contiental station
(which I have not yet been able to
identify) at very strong 'phone strength.

The valves 'I am using are Cossor-
Wuncell W2 as the " Dual," and,
Cossor-Wuncell Wit as the detector.
Voltage H.T. I, 104, H.T. 2, 68;
grid bias, 3 volts. Coils.-Aerial 6o,
reaction 35. For Daventry I use 15o
and zoo, which I made from the parti-
culars given in the article " Easily
Made Plug-in Coils for 5XX," which
appeared in the. November, 1924, issue
of The Wireless Constructor. The panel
lay -out is exactly as per original de-
sign, except that. I have incorporated
an on -and -off switch for the filaments.
The cabinet I made according to the
details given. with the exception that
I have made a hinged back instead .of
a hinged top.

I much appreciate the arrangement
of the battery leads, and although I
am using an accumulator instead of
dry cells, I have taken the leads
through the panel as in the original
receiver and down into the lower cabi-
net which contains the high -and -low-
tension batteries.

I have made up several of your sets,
but the " Twin -Valve " is, in My
opinion, the best two -valve receiver yet
designed, and I wish to thank you for
giving such a splendid circuit.

Upon my recommendation, two of
my friends are making up the receiver
from Radio Press Envelope No. to,
and will, no doubt, be writing you
their results later on.

Wishing you every success.-Yours
faithfully,

B. W. PATTEN.
London, S.E.i5.

THE T.A.T. IN SOUTH AFRICA
SIR,-You will be interested in re-

sults obtained with the T.A.T. system
(described by John Scott -Taggart,
F.Inst.P., A.M.I.E.E., in the Novem-
ber, 1924, Modern Wireless) in South
Africa. -

I should imagine that no two coun-
tries put together have such terrible
atmospherics as we have. One good
night per month is about the average
for nine months in the year. For this
reason I decided to use an indoor
aerial with multi -stage H.F. amplifica-
tion. After reading your article I tried
out the T.A.T. system with one altera-
tion. In place of using tapped coils. I
used 150 coils and damping plates.
Using four H.F. valves, the results are
remarkable, Durban, 40o miles, Cape -
town, 75o miles, coming in at full
loud -speaker strength on an indoor
aerial 8o ft. long, run under an iron
roof. The best result obtained in so
far as elimination of atmospherics is
concerned was by using a Human
Aerial," four people joining hands, the
first touching aerial terminal. Durban
came in at moderate loud -speaker
strength and atmospherics were prac-
tically eliminated. I have not yet
patented this aerial!

On outdoor aerial signals are too
powerful when the four H.F. valves
are used, and I cut down to two tuned
anodes. Strongest results on indoor
aerial are obtained on first valve 15o
coil, the remaining three H.F. tuned
anode checked by potentiometer.
Valves used :, First two H.F., " R.,"
second two H.F., D.E.3, detector and
first L.F., D.E.3, second L.F., D.E.4.

I have several times picked up
Bournemouth, London and Madrid, but
using four H.F. valves results in a
roar similar to a barrage, and I have
to come down to two H.F. valves; even
then the noise is usually deafening.
KDKA and Buenos Aires come in
without any disturbance, the former
being very powerful. Unfortunately I
cannot use four H.F. valves for
KDKA, as I have not the necessary
coils, and in any case I am afraid that
tuning would 'prove almost impossible.

Trusting you will find this informa-
tion of some interest.-Yours faith-
fully,' REGULAR READER.
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THE "FIVE -CIRCUIT ONE -
VALVE " RECEIVER

SIR, - Several months ago my
brother and I decided to make a single -
valve receiver. We searched through a
few dozen wireless magazines and de-
cided to construct the " Five -Circuit
One -Valve " Receiver described in
Modern Wireless, April, 1924, by E. H.
Chapman, M.A., D.Sc.

We had had no experience with valve
sets before this, and felt like the " In-
nocents Abroad." However, from the
excellent photographs and diagrams,
we constructed the set, and have re-
ceived the following telephony stations
(all call signs received) :-

British.-All B.B.C. main stations;
eight amateurs, including 2BB (53
miles), and Croydon Aerodrome.

Foreign.-FL, SFR, Radiophone
du Midi, Toulouse, EAJI3, Munster,
Konigswiisterhausen, Hilversum,
Rome and Vienna. -

Also many othei unidentified sta-
tions.-Yours faithfully,

C. J. OUCH..
Lorldon, N.i9.

THE ACCEPTOR WAVE -TRAP
SIR,-I should like to express my

great appreciation and thanks for the
best wave -trap which has yet appeared
in the pages of your journals. I refer
to the Acceptor Wave -Trap described
by Mr. G. P. Kendall, B.Sc., in the
October, 1925, issue of Modern Wire-
less, which I made up a few days ago,
after having tried all others which have
appeared in Modern Wireless and The
'Wheless Constructor. For the first
time I have been able to cut out my
local station completely when receiv-
ing London or Bournemouth, without
any detectable loss in signal strength.
I was astonished and delighted on a
recent, afternoon in full daylight to be
able to separate Stoke-on-Trent from
Bradford, a difference of only four
metres in wavelength, getting each
station without a trace of the other,
by means of the trap, a thing I have
never been able to do before. In my
opinion this trap has a great future
so long as the ether is so congested.

May I also express to Mr. Percy W.
Harris my congratulations on the
Anglo-American Six (The Wireless
Constructor for January), which I have
used fol about six months and which
I built for long-distance work. It is a
wonderful set, and the purity with
which long-distance stations come in
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e hen the conditions are favourable
must be heard to be realised. All
B.B.C. main stations and some relays
come in well in addition to most Con-
tinental stations, when all are going
full power. Apart from B.B.C. sta-
tions, I enjoy best Hilversum and
Koenigswasterhausen, which can be
heard beautifully on most evenings,
and it is often difficult to tell without
knowing the wavelength to which the
set is tuned or hearing the announcer,
whether one is listening to the local
station or not, so quiet is the back
ground when there is no morse.

It may be an encouragement to
others to say that I am quite a novice
at radio science, commencing twelve
months ago with a high-class commer-
cial two -valve set, and the Anglo-
American Six is the first radio set I

have made. Carefully following the
detailed instructions given in The Wire-
less Constructor, it presented no diffi-
culty whatever, and its manipulation
is easy after a week's practice.

As excuse for my letter I may say
that I think it is the duty of those
who take advantage of the information
you are spreading in your excellent
journals at such a small cost to the
public, to acknowledge the pleasure
derived from a Radio Press set. Wish-
ing you continued success.-Yours
faithfully,

E. N. RAMSBOTTOM,
M.A., M.D. (Loud.), B.Sc.,

D.P.H.
Manchester.

D.C. MAINS FOR FILAMENT
HEATING

SIR,-Having urgent need of an
accumulator one night to work my

wireless set (one taken from The
Wireless Constructor for August, a
Two -Valve Double Reaction Receiver,
by Stanley G. Rattee, M.I.R.E., of
which I have nothing but praise, due
thanks to your excellent book), I

thought I would utilise the house
D.C. ioov. lighQng circuit by means
of. the existing switch and lamp -
holder, so I just replaced the
lamp with one of higher voltage
suitable for twice the amper-
age of one valve of the set, and found
the polarity of the switch terminals,
simply pushed ends of length of flexible
wire into these terminals, and thence
on to set L.T. + and - terminals.. I

then adjusted the filaments by means
of the existing rheostats, but was care-
ful to keep both simultaneously ad-
justed, owing to their parallel wiring.
The light switch is kept in the " off "
position, the amperage of the lamp
thus flowing through the valve fila-
ments. Reception perfect. Thinking
there are many who will be. interested,
I respectfully submit this tip.-Yours
faithfully,

Wickham Market.
[EDITOR'S NOTE: We do not recom-

mend the scheme suggested by our
correspondent, since in many cases it
may cause damage to the lighting in-
stallation.]

T. C. SWAIN.

ENVELOPE NO. 3
SrR,-Having decided a few months

ago to attempt making the " Simpli-
city " three -valve set, described by
G. P. Kendall, B.Sc., in Radio Press
Envelope No. 3, 'I thought you would
like to hear my experience.

Lady Mary Trefusis, Lady -in -
Waiting to H.M. the Queen,
recently broadcast an appeal
from the London station on
behalf of the British Hospital

for Mothers and Babies.

2Z0

November i i, 1925

'In the first place I knew nothing
whatever regarding wireless apparatus,
and when I went to a local " radio
engineer " for parts I was advised not
to proceed with the set, as he said such
a set would- be of no use in Cornwall
as reception was bad. He even went
further and showed me a " Simpli-
city " which had been partly dis-
mantled and scrapped as being useless.

However, in spite of this, I pro-
ceeded to make the set, and am de-
lighted with the result.

I, am using home-made coils, and
can get Daventry with 15o and7.7q)
coils.

I have not troubled about the hue
wavelength stations, but have receivt'd
the following :-Plymouth, London,
Bournemouth, Cardiff, Manchester,
Newcastle, Paris and a German
station.

My friends who have heard the set
working say that it is the clearest re-
ception they have ever heard.

have not tried a loud -Speaker, but
prefer to keep to the headphones, and
can bring home Daventry quite clearly
with 3o volts high tension. I am

-using Cossor-Wuncell valves.
I am now making another " Sim-

plicity." Best wishes.-Yours faith-
fully,

LESLIE CIIANIrioN.
Probus, Cornwall.

R.S.G.B. SCHOOLS COMPETITION
SIR,-The following announcement

regarding a competition which is being
organised by the Schools Radio Section
of the Radio Society of Great Britain
may be of interest to your readers. --
Yours faithfully,

H. A. Rocs.
For Hon. Secretary.

The Schools Radio Section of the
Radio. Society of Great Britain is offer-,
ing a prize of to to the school boy or
girl who submits before November 28,
1925, the best essay on " The Value of
Broadcast Lessons." The competition
is open to any school boy or girl
throughout the country, and there is no
entrance fee, the only conditions being
that

I. The essay must be certified by
head teacher or. parent that it is the
unaided effort of the scholar.

2. The essay must not contain more
than 20o words.

3. The name and ace of the scholar
must be given in full.

'4.. The name of the school aid the
town in which it is situated must be
stated.

5. All competitors_ must accept the
decision of the judges as final.

-6. All essays must be written on
foolscap.

7. All entries must reach Mr. R. J.
Hibberd, St. Paul's School, Dorking,
by November 28, 1925.

The winning scholar will have the
opportunity of hroadcasting his or her
essay from 2L0 and 5XX.

THE LONDON ESPERANTO CLUB
Committee of this Club

feel that the enclosed Press notice may
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be of- interest to many of your readers.
-Yours faithfully,

L. N. NEWELL,
Hon. Secretary.

The London Esperanto Club, which
for over twenty years has been the cen-
tral organisation for the study and
practice of the international language
in the Metropolis, has just started its
autumn season at St. Bride's Institute,
Ludgate Circus, where classes and
meetings are held every Friday even-
ing from 6.30 to io p.m. An attractive
programme of lectures and social func-
tions has been arranged, and the Hon.
Secretary (Mr. L. N. Newell, of 166,
Brixton Road, S.W.9) will be glad to
give particulars to any inquirer. Visi-
tors are heartily welcomed, and re-
cruits for a new class for beginners
are now being enrolled. It may be
added that a number of Esperanto
classes are also starting in the L.C.C.
Evening Institutes; particulars of
these can also be had from Mr.
Newell or from the British Esperanto
Association at 17, Hart Street, W.C.r.

IMPORTANT NOTICE

Owing to the numerous applications
from our readers for back numbers of
our publications, we have decided to
snake no extra charge on any of our
periodicals for issues published within
six months. The charge for back
issues prior to six months will be as in
the past.

Calibrating an Oscillating
Valve Wavemeter

(Continued from page 246.)

be plotted with a more convenient
scale of frequencies as shown in
Fig. 5.

A Warning
It can be seen from the above

examples that any oscillating wave -
meter can be calibrated from a
single wave of known frequency.
In actually carrying out the cali-
bration many difficulties will prob-
ably arise, but sufficient details
have been given to enable the keen
experimenter to give the method a
trial. In this connection, how-
ever, one point might be mentioned.
It has rather been assumed with
regard to harmonics that hetero-
dyne notes will only he obtained
between the fundamental of one
oscillator and the harmonics of the
second oscillator.

Other Beat Notes
Heterodyne notes can be obtained

between harmonics of both the oscil-
lators. For instance, if the oscilla-
tors are set to 40o kilocycles ('5o
metres) and 600 kilocycles (zoo

metres), beats can be obtained,
although one of the frequencies is
not equal to a harmonic of the
other. it will be seen, however,
that the third harmonic of 400 kilo-
cycles (75o metres) is equal to the
second harmonic of 600 kilocycles
(zoo metres), and it is the combina-
tion of these two harmonics that
produces the beat.

Confusion Unlikely
It might appear that this might

cause very serious confusion in the
calibration, but with a little prac-
tice, and the use of reasonably
loose coupling between the oscilla-
tors, the main harmonics can easily
be picked- out by their strength
alone. There are also other features
which distinguish' the main har-
monic beats from the beats obtained
between harmonics of both oscil-
lators, but it will be left to the
experimenter to discover these.

" WIRELESS "
THE ONE -WORD WEEKLY

EVERY TUESDAY. PRICE 2d.

-0003 M.F

 0005 M.F

10,6

"c%,,
II II.'

Announcing
A BOWVERLOWE

IOW LOSS COMDENSER
FOR TEN SHILLINGS,

A PRECISION Condenser popularly priced.
This remarkable new instrument of
precision comes as the result of a deter-
mination to give the amateur experi
menter a thoroughly GOOD condenser
at a price he can well afford.
Test one yourself and prove that its
performance is worthy of the reputa-
tion of The Bowyer -Lowe Company
who made it.
Its ball -bearing rotor eliminates un-
even bearings, harshness of control and
uncertain tuning. Its low loss design
ensures electrical efficiency and a
wavelength range unusually great.

Its compensated square -law ensures
the availability of the whole dial for
tuning.
This condenser is guaranteed against
faults for twelve months. If within
that time it fails to give satisfaction
through any cause, it will be repaired
or replaced FREE.
The " POPULAR" is the condenser
the amateur has long sought. Instal
in all your sets.
It makes precision tuning possible for
every wireless enthusiast. Buy it to-
day.

Nze Bowyer -Lowe
Descriptive leaflet free ON

application to

Bowyer -Lowe co., Ltd.,

POPULAR: Condenserth
BALL BEARING  LOW LOSS DESIGN  SQUARE LAW

27I
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RS1. M. (Mahogany) Model at 8 guineas.
Other designs from £4 15s.

For the First Time in Loud Speaker History

Science and art go
Hand in Hand

The RADIOLUX AMPLION here depicted is the true
illustration of this new slogan, spontaneously suggested
by public opinion at the recent Radio Exhibition, where
the new models produced by the House of Graham were
shown for the first time.

Real music Enters Every Home
with a RADIOLUX AMPLION Loud Speaker, for its
performance is the nearest approach to the ever-present
ideal-perfection in Wireless Reception.

The art of furniture design also is blended with this
achievement of science ; the cabinets possess that
beauty of form and superlative finish which denote the
masterpiece.

The tAUISeries
-:AM SON

90r8ette/iRadwaproductaxt
All those inclined towards " horn " Loud
Speakers can also have the choice of the
popular Dragon and Swan Neck
models at prices from 25/...

Patentees and Man ufacturers:

ALFRED GRAHAM&Co. (E. A GRAHAM)
St. Andrew's Works, Crofton Park, London, S.E.4

Demonstrations gladly given during business
hours at 25, Savile Row, London, W.t ;
79, High Street, Clapham, S.W.4;
is, Whitworth Street West, Manchester;
and rot, St. Vincent Street, Glasgow.

AN ADVERTISEMENT IN " WIRELESS WEEKLY Is A GUARANTEE
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L & P Valve Unit
(As flatteringly commented on
in the Radio Press publications).

Provides the constructor with a simple NUCLEUS around
which to build an American Type valve set. Valve holder,
rheostat, panel and window all in a handy unit. Only
hole for window and hole for Rheostat to be drilled. The
demand to -day is for easy -to -fix units.
The Valve Holder is of low capacity. Each leg separately
insulated, Anode leg coloured red. Soldering tags pro.
vided. The Rheo-
stat is smooth and
velvety in action,
and gives vernier
control. Guaran-
teed not to rust,
get brittic or perish
with heat. Un-
alterable in resist-
ance.

From GoodDealers
or Write at once
for list. Free on
request.

L & P
VALVE
UNIT

5/6
Other leading" Ellanpee "Lines :-L & P Valve
Windows enhance the appearance of any set. Small SIZE
2/d. each. Large size 31-d. each. L & P Miniature
Switches, D.P.D.T., 1/6 each. L & P Pull and Push
Switch-positive action,positive satisfact ion-on ly 2/. ,ach

Established
26 Years.

REPAIRS
TO HEADPHONES
TO LOUD SPEAKERS
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.

0 00 Nal 00. NM VD MI NI 1M. I

Why Waste Time with Solder

IFIX CONNECTORS
USE

Perfect Contact Without Soldering
(Patents applied for)

Send Stamped
Addressed En-
velope for

Samples.

Enable you to con-
nect up any circuit
wit hlightni ng

rapidity.

No. I for Terminals and Screws 4BA 5BA 6BA 2/- doz.
No. 2 for Butt and Cross Joints doz.

Your dealer or patentee
W. E. BOTTOM, 34, Denham Rd., SHEFFIELD.

OF SATISFACTION TO BUYERS.
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L. L. R. (BIRMINGHAM) has con-
structed the " Harmony Four " re-
ceiver, which works fairly satisfac-
torily, excepting for a curious failure
to oscillate. Using constant aerial
tuning it can be made to oscillate,
and also slightly when all the con-
densers are in tune and the neutro-
dyne condensers are set in a certain
manner.

In reply to our correspondent, we
would state that when a neutrodyne
set of this type does not oscillate, it is
often found in practice that the lack
of a by-pass condenser across the
primary winding of the L.F. trans-
former is responsible. If, therefore,
none is present, the effect of employing
a condenser in this position should be

nformation
Department

tried, and the grid condenser between'
the first and second high -frequency
amplifying valves should be changed if
necessary. If this condenser tends to
be leaky, it results in the grid of the
second valve receiving a considerable
positive bias from the H.T. battery,
which will make the set behave in too
stable a manner.

E.W. (DULWICH) wishes to alter
" A Single -valve Broadcast Receiver "
described by Mr. Redpath in the issue
of " WIRELESS WEEKLY " for
Jan. 2nd, 1924, to receive Daventry.

The conversion of this receiver for
the reception of Daventry is not a very
easy matter, since it is necessary to add
certain components outside the set.
For example, a variable condenser is

necessary for tuning purposes, and this
is best placed beside the set, one of
the boxed -in type being. required, for
which a suitable value is .0005 µF.
Connect it in parallel with the aerial
and earth terminals of the set, taking
care to set the switch S to the position
which cuts out the small fixed series
condenser. To one side of the box of
the receiver attach an ordinary two -coil
holder, whose sockets should be wired
into circuit as follows : Break the
connection between the telephone ter-
minal and the reaction winding in the
set and take the two wires thus formed
to the moving socket. Break the
aerial circuit of the receiver at any
convenient point, such as at the con-
nection between the rotary and ,fixed

The Rechargeable
H.T. BATTERY

60 VOLT BATTERY, 401 -

For particulars write to:

Radio Equipment Co., Ltd.
5, Dyer's Buildings

HOLBORN, LONDON, E.C.1

Barclaus Aa.

273

As used in circuits
published in
MODERN

WIRELESS
and

THE WIRELESS
CONSTRUCTOR
A. D. COWPER, M.Sc.,

in Modern Wireless,
says :

"The present instru-
ment, if the high quality
of the specimen submit-
ted is an indication, can
be heartily recommended,
and Indicates the vast
strides that have been
made recently in the
design of really effective
transformers for L.F.
amplification.%

The U.S. Transformer positively gives
maximum amplification without distortion.

a Write now for a copy
.11 of N.P.L. Chart show-

ing the amplification
curve of the U.S.
Transformer.

The Transformer that gives
UNIVERSAL SATISFACTION

An earnest endeavour to produce an audio
transformer that will give maximum
increase in volume without destroying
tonal quality has resulted in the U.S.
Super Transformer. It is suitable for
first or second stages and especially for
S.T. roo and other reflex circuits.
Wound on a core of finest stalloy iron, it
is entirely a British product.

Supplied in two guaranteed 18/6
ratios, 5:1 and 3:1, PRICE

FROM ALL DEALERS OR DIRECT.

THE U.S. RADIO COMPANY, LTD. TyrwhitRtReid,

Phone: Lee Green 2404. Wires: " Bupertrao, Lewis, London."
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he

Bretwood

Products

GUARANTEED FOR 3 YEARS
EVERY Bretwood Product is subject to stria(/eat tests

both for quality of material and practical radio
efficiency before it receives the final O.R. Incorporate
guaranteed Bretwood Components and be sure of best
results.

The Bretwood Super -Het.
Transformer (Tunable)

dffill'e are shortly putting
'91 on the market the fol-
lowing new and interest-
ing Bretwood products:
Bretwood Super - Bat.
Transformer (Tunable). -

Bretwood Super - Het,
Oscillator.
Bretwood Variable Low -
Loss Condenser.
Bretwood Variable Low -
Loss Condenser (Geared).

THE " BRETVIMOD " ANTI
CAPACITY VALVE HOLDER

(Patent No. 31371/24.)
A valve holder constructed on new and scientific
lines, combining the following advantages:
Easy to fix ; no capacity ; no leakage ; always
perfect contact; saves panel space; back or
front of panel mounting; no soldering mom,
nary .. PRICE 1/9 Postage 3d.

THE " BRETWOOD " VARIABLE GRID
LEAK

(Patent No. 224295.)
The only reliable grid leak. The plastic resist-
ance gives smooth, perfect control, and Is
absolutely constant in action. Gives accurate
readings consistently from 50,000 ohms to over
10 megohins .. PRICE 3/- Postage 2d.
WIthCondenser(asillustrated) 4/6 Postage 3d.

THE " BRETWOOD " FILAMENT
RESISTANCE

(Patent No. 29204.)
This instrument la the result of exhaustive
experiment along new lines by Bretwood
engineers. The Bretwood Rheostat takes up
very small space on or behind the panel. It
is extraordinarily smooth in action. effect -
perfect continuous contact, and does not &precis
ate through long use. It is capable of rough as
well as a very minute Vernier adjustment, and
is one hole fixing. Extremely well made.

PRICE 5/- Postage 3d.

THE " BRETWOOD " ANTI -CAPACITY (Ball -
Bearing) SWITCH

(Patent Pending.)
A first -elms speciality of 100 per cent. efficiency,
the principal features of which Include absolute
freedom from capacity ; perfect contact ; smooth
action ; practically no wear and tear ; first-
class finish sad appearance; one hole axing.

PRICE bi- Postage 3d.

From all Dealers.

BRETWOOD LIMITED
12=18, London Mews, Maple Street,

LONDON W.I.

Barclays Ad.
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- 2 COMPLETE
CONDENSER

UP To 1.0ot,-

V L1

CAPACITY
FlEcK ED

"4AFTER FINAL ASSEMBLY INSULATION OPTO SOU

"5 FINAL CAPACITY TEST

AN

L
PRICES:

Capacities for
Standard Grid

Condensers.
.00005 to .0005

2,'6 each
Standard Fixed

Condensers.
.002 to .001

2 6 each
.0025 to .096

3 6 each
Combined

Grid Leak and
Condenser
3'- each

EASY FIRST
THE. Watmel Fixed Condenser is quite a new comer to Radio, yet

its standard of efficiency has already elevated it to a foremost
position amongst products of its type. The Wattnel is distinctly
different from other fixed condensers.
First, in its unusual design, which being symmetrical, ensures an even
distribution of electrical charges and the reduction of edge losses
to a minimum.
In its construction no wax whatever is used. Wax being subject to
dielectric losses and temperature changes with consequent results of
noises and changes in capacity, it will be readily appreciated that the
absence of wax in the Watmel is a vital improvement.
Only the very best gauged ruby Mica is used for insulation, while the
opater case is of high grade Bakelite.
Each condenser is individually tested and is guaranteed to be correct
within 5 per cent. From all dealers.

cielita4

WATMEL WIRELESS V. LI°
332a, Roswell Road, London, E.C.1

I

APEX

Sack of panel type

Baseboard mounting type.

The

Last word
in

Efficiency.

ANTI - CAPACITY
VALVE HOLDERS
Retain the efficiency of
"Wireless Weekly"
circuits w it h properly
designed valve holders.
Apex valve holders are
made of material which
possesses the highest insu-
lation qualities, and its
rigid construction a n d
unique air spacing gives
extremely low capacity

between the valve legs, nor can
the valve beaccidentallyshorted.
This combination of essential
qualities makes these holders
the ideal for your new set.
If y our dealer cannot supply you,
we will-and by return post, too.
Both patterns -

Packed in attrac- 1/6
tive cartons, Each.

The APEX ELECTRICAL SUPPLY CO.,
59, OLD HALL STREET - LIVERPOOL.

'Phone: BANK 5295.

AN ADVERTISEMENT IN " WIRELESS WEEKLY IS A GUARANTEE OF SATISFACTION TO BUYERS.
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coils, and take the two ends thus
formed to the fixed socket of the coil -
holder.

To use the set for Daventry it will
then be necessary to insert a No. 15o
coil in the fixed socket, and a No. 15o
or zoo in the moving socket. To
obtain reaction effects bring the moving
coil towards the fixed one, if necessary
reversing the connections to the moving
socket. When employing the receiver
on the broadcast band, set the variable
condenser to the zero position, and
insert short-circuiting plugs in both
sockets of the two -coil holder.

J.C.W. (GLASGOW) asks us what
alterations are necessary to the
wiring of the original " All Concert
Receiver," described in " TWELVE
TESTED WIRELESS SETS " by Mr.
Percy W. Harris, to employ separate
high tension on individual valves and
grid bias on the low - frequency
amplifier.

To meet our correspondent's require-
ments considerable alterations are
necessary to the wiring of this set, and
referring to the practical wiring
diagram on page 72, these are as
follow :-

First remove the short lead between
the right-hand contact of the .ox
fixed condenser and the upper terminal
of the .04205 µF variable condenser
which tunes the anode coil. The
original H.T. positive terminal now
serves to supply the low -frequency
amplifier only. Two new terminals
will be necessary for the tappings for

the high -frequency and detector valves
respectively, and these should be placed
adjacent to the present H.T. positive
terminal. Again referring to the
diagram, a further lead will be seen
connected between the previously men-
tioned terminal of the anode condenser
and the IP terminal of the low -fre-
quency transformer. This lead should
be removed. Now connect the IP ter-
minal of the low -frequency transformer
to one of the two new terminals, which
will now serve for the H.T. tapping ,to
the detector valve. For ;the high-
tension positive supply to the high -
frequency amplifier connect the remain-
ing new high-tension positive terminal
to the upper contact of the .0005
variable condenser tuning the anode
coil, -from which the two leads pre-
viously mentioned have been removed.

Provision for the employment of a
grid -biasing battery is made by severing
the lead between the IS terminal of
the low -frequency transformer and
L.T. negative, close to the latter ter-
minal. The lead from IS should now
be joined to a further new terminal
placed near to L.T. negative. This
serves for the grid -bias negative ter-
minal, whilst grid -bias positive is taken
to the L.T. negative terminal.

W.C. (BRISTOL) has been working
between 15,000 and 6,000 k.c. (20
and 50 metres), and finds his short-
wave receiver refuses to oscillate on
certain frequencies, which seem to
change from time to time.

When working at the very high fre-

quencies, effects such as our corre-
spondent mentions are very often
noticed. In certain cases the trouble
has been traced to the presence of other
receivers in the same room, or even
somewhat more distant from the set, to
coils- of wire and even to the presence
of metal objects near the receiver. If
other receivers are present in the room,
therefore, the effect of altering the
settings of the tuning controls should
be noted, coils of wire should be
shifted to a remote part of the house,
and if a wavemeter is near the effect
of altering its condenser reading should
be tried. Where a long earth lead is
employed, which may work perfectly
satisfactorily on the ordinary broadcast
band, it should be disconnected, as in
some cases short-wave receivers will
work better with no earth connection
at all. In other cases, it is found bene-
ficial to connect the earth wire directly
to the- low-tension positive terminal of
the accumulator rather than to the nor-
mal earth terminal on the receiver.

In other cases the refusal of the set
to oscillate may be due to the aerial,
oscillation ceasing when the grid cir-
cuit is tuned to the fundamental fre-
quency of the aerial, and the employ-
ment of a series condenser or a loading
coil in the aerial circuit usually over-
comes this difficulty. A metal roof or
pipes in the house may be responsible
for poor results, and it is possible in
some cases to utilise these as aerial or
earth, especially at very high frequen-
cies, thus obtaining some improvement.

EfildencyaPAu...0I,
ice .#'
tx

Made by
COIL -

WINDING
Specialists.

PRICE it
DOWN w

The secret of the King Super Transformer is in a Patent
Improved Process of Winding the Cotton Covering on the
Enamelled Wire. This Process is known as " Spirella"
Winding and ensures perfect separation of the wires with
Maximum Air -Space Insulation.
The result is Quicker, Cheaper Production, the Rumination of Self Capacity,
Clarity of Reproduction and Safety at High Voltages and under Heavy
Loading. The price 1.17/6 only.

PluiliSMitmensmisumennecsigsgenegnsissisicstsgefficiffillSSISSISSItsifielgissul

SUPER
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TRANS

Sold through the usual channels or POST FREE direct.

r'THE elk VALVE
galeghir 111, HOLDER

!Prevents accidental Short -Circuits.
The Plate Socket is indicated byI

 Red and is shorter than the others.
- With terminals for
surface wiring 0 i%

Price
Without terminals for sur-

face wiring and under panelmounting - -

THE E. L.S.
Protects your Valves
from being burnt out.

Blue Fuse 0.3 amp.
Red 0.5
Green 0.75
Black 1.0

Price 1/6

,=, MN OE MN

VALVE I
FUSE

(LS

LE MX MI MI NM . IM /XX MN X/ 111/ MIN I NM MM. NJ

ELLIS & SONS (1923) LTD.
THE COIL -WINDING SPECIALISTS,

WV:) 6. PANYER ALLEY. LONDON. E.C.4. 72e.":0 6638

THE PAN EL

.4*Ckk

"
w`ks,r/06)nu--

D E LUXE

THE real wireless enthusiast goes over his
Set inch by inch. Shortening a connection

here-replacing an inefficient component
there, he knows that success depends on the
most careful attention to seemingly insignificant
details. Such men are now standardising on
Radion as the panel material de luxe.

1:1

R

Radios is available in Stx different sizes in
black and tnahoganite. Radios can also be
supplied in any special size. Black id. per
square inch tnahoganite lid. per square inch:

ION
American Hard Rubber Company (Britain) Ltd.
Head Office: 13a Fore Street, Depots: inn Wellington Street, Glasgow.

xx6 SnowLondon, E.C. 2 Agents: 8 Hi,
Birmingham.

Street,nll *Belfast,
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Three stages in
H.F. Transformer

development
In a.d. 1920
we had this-

and four years later
this came along-

,

vw(kosO*444,,.
,

,,,s,n4ant1111r '

Extract from " Wireless Weekly,"
Oct. 28th. Article by the Assistant
Editor, Percy W. Harris, M.I.R.E.
"So far as selectivity is concerned none
of the arrangements given above was at
all brilliant, even when the
coupling was made very loose, with a
small coil for the primary. Real selec-
tivity, however, was obtained by using a
high frequency Transformer recently
placed on the market by Messrs. Peto-
Scott : the secondary of this consists of a
single layer coil of fairly heavy wire,
spaced, while the primary consists of a
fine wire winding on a small X former
placed inside of one end of the secondary

. . . . Selectivity was far greater than
with either the barrel type or the
type of transformer."

These Transformers were
chosen for the " Special Five"
Set described in current issue
of " Modern Wireless."

-and finally we
get the new
Peto-Scott which
sets new start-
dards for selec-
tivity.

applied for) represents an entire
departure from all other designs.

In selectivity and amplification it is
far ahead of the ordinary barrel type

of Transformer. Its primary is aperiodic
and its exclusive design and shape make
it the last word in low loss and efficiency.
The secondary is air spaced on a grooved
ebonite former, and each one is made to
an exact standard. resulting in the con-
denser scale reading being practically
identical in each successive stage of H.F.
amplification. The main feature of this
new Peto-Scott production is that the
capacity coupling has been reduced to an
absolute minimum resulting in an excep-
tional degree of selectivity.

No. 1. 250 to 550 metres
with base

No. 2. 350 to 700 metres
without base ..

No. 3. 1,200 to 2,300
metres without base

15/-

15/-

15/ -

We wish to tarn intending
purchasers that these new Low
Loss H.F. Transformers bear
our name, and none is genuine
unless so marked.

PETO-SCOTT Co., Ltd.
77, City Road, London, E.C.1.

Branches: 62, High Holborn, London, W.C.1. WALTHAMSTOW
-320, Wood Street. PLYMOUTH -4, Bank of England Place.

LIVERPOOL -4, Manchester Street.
P.S. 3902

-L11111111Iff11111111111111111111111.11111111.1111111111111111.1111.1111111111111111111111111111111:

REGISTERED TRADE MARK

takes first
place why?
BECAUSE IT HAS PROVED
ITSELF AND IT IS
GUARANTEED FREE FROM
SURFACE LEAKAGE.

Mat or Polished. Panels cut
accurately to size.

RODS. TUBES. SHEET.

Ask your dealer for ebonite branded "Becol."

THE BRITISH EBONITE CO., LTD.
lIANWELL LONDON, W.7.
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Super - Heterodynes
in Theory. (Si Practice

So many amateurs have obtained results
of unusual quality with Super -Heterodyne
Receivers made to Bowyer -Lowe plans
with Bowyer -Lowe Components that the
subject is of intense interest to wireless
enthusiasts everywhere. As a result, by
special arrangement with Messrs. Selfridge

A Lecture will be given by

Mr. A.E. Bowyer -Lowe
M.J.I.E.,

at Selfridges
on FRIDAY, NOV. 13, at 7.45 p.m.

The Lecture will take place in The Palm
Court at Selfridges, Limited, Oxford
Street, London, and all wireless enthu-
siasts are invited to attend.

ADMISSION FREE BY TICKET
Tickets may be obtained on application
to The Radi9 Department, Selfridges
Ltd., and. it is hoped that all who can
will avail themselves of this opportunity.

)BOWYER-LOWE Co., Ltd., Letchworth (
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HEADPHONE
REPAIRS.-Re-wound, re -

magnetised, readjusted. Lowest price
quoted on receipt of telephones. Delivered
three days. Est. 26 years.-Varley Magnet
Co., London, S.E.I8.

")-VALVE Amplifier, 35/-, use one or two
"' valves ; also 1 -Valve Amplifier, 20/-,
both perfect, as new. Valves, 4/6 each. Smart
Headphones, 8/6 pair. New 4 -volt Accumu-
lator, celluloid case, 13/-. New Dura
66 -volt H.T. Battery, guaranteed, 7/-. 2 -Valve
All -Station Set, works speaker, £4. Approval
NtAllingly.-W. TAYLOR, 57, Studley Road,
Stockwell, London.

'TELEPHONE RECEIVERS and Loud
Speakers Rewound, 2,000 ohms, 3/6.

-A. Roberts & Co., 42, Bedford Hill, Balham,
S.W.12.

BRITISH VALVES ! Special Offer t
Don't run risks. I guarantee all valves,

and pay postage, too. Send 7/. (or Radion
G.P. to -day, and I will send valve by return,
and give you a non-microphonic valve -holder
free.-S. R. OXLEY, Barkham St., Waintleet,
Lincs.

ALVES RepairedQuick
Let our valve making plant repair your broken
or burnt -out valves rificiently and promptly
(most makes). Amplification, radiation, and
current consumption guaranteed same as new.

Bright emitters 5/. "D.E.'s" (2 and
4 v. types) 7/6. Rodiorns Ltd..
Boolittoottooto. ,,r. Mace! coo fir ot I bee.
tr_hygwoosrtld. Valve Repairin2isFtirynareten.

(2/t141.-----am4f/Zer,
In beautiful polished mahogany or oak,
and sent on approval. De Lu ye Models,
Parlour Models from 25/ -to £5. Crystal
Cabinets from I/6, any sire made to
order. Designs and Lists free. Estimates
per return. Panels and accessories poet
tree. Bend to actual makers.
P1.:B.1'1'T BRO.. (Members of

W.L.aS4net Worts. Bexley Rook, S.E.

Wu&

9C

CIRCULATION ! ! !

To advertisers circulation is
often thefirst consideration.

To the reader, however,
quality of goods is even
more important.

If you have quality
apparatus advertise in

WIRELESS WEEKLY
Rates on application to the
Advertisement Managers

BARCLAYS ADVERTISING LTD.,
Bush. House, Strand, London, W.C.2

RADIO PRESS INFORMATION DEPT.

2/6 QUERY
COUPON

WIRELESS WEEKLY.
Vol. 7. No. 8. Nov. 11, 1925.
(This coupon must he accompanied by
a postal order of 2/0 for each question,
and a stamped addressed envelope.)

SeSMOTH SONS IMA) LTD

Tie kir; anode converter
THE M -L Converter is designed to replace H.T.

Batteries.
It consists chiefly of a small motor -converter, being

fed from an accumulator through a controlling rheostat.
The high-tension current is generated by a specially
wound motor of high efficiency, and supplied at the
output terminals free from any ripple or hum due to the
machine. This is secured by smoothing circuits, which
are incorporated in the complete converter.

The M -L Anode converter is particularly recom-
mended for use with Power Amplifying Valves or
Transmitting Valves where a smooth and constant supply
of H.T. current of the order of 20 to 30 milliamps is
required. The current consumption of the motor is
extremely low owing to its high efficiency and it is
absolutely silent and free from vibration in working.
Single Voltage Types: Type B (6/120v.or 4/80v.) £11 5 0

Type C (12/300v.) ... £13 10 0
Type D (12/500v.) .... £18 0 0

TwoVoltage Types : Type BX (6/120v. or 4/80v.) £12 15 0
Type CX (12/300v.) ... £15 0 0

We shall be glad to send full particulars of all M -L
Anode Converters and auxiliary apparatus on request.

S. SMITH & SONS (M.A) LTD.
179-185 Great Portland Street, London, W.1

Telephone: Longhorn 2323
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Honesty
DIOGENES in his life-long search for an honest

man had no greater task than the wireless
experimenter setting out to buy his Low Frequency
Transformer. Amid such a babel of claims he may
well be confused and nonplussed.
Sober presentation of facts has always been the
outstanding feature of all Eureka advertisements.
More than three miles of wire in every Concert
Grand . . Every Eureka hermetically sealed . . .

Interaction- positively prevented by the coppered
steel case . . . These are but three features which
helped to place the Eureka in the very front rank
of transformers.
And now comes the Eureka Baby Grand and the
Eureka Reflex at a price within the reach of all.
The same high-grade material-the same precise
workmanship-the same outstanding superiority of
design-at a cost far below their real worth.

Eureka Concert Grand . . 25,. No. 2 . 21/ -
Baby Grand, Nos, 1 and 2 . . 15/ Rene: 15/-

4W,t,V)ft1WW-35KffOiVICWirtelWiez:IPAI..W,W41.WNe\NA.A-4
Advertisement of Portable Utilities Oo. Ltd., Fisher W. ax

Ambition ! !
Your desire for infor-
mation on practically
every phase of wire-
less is fully covered

- by
RADIO PRESS BOOKS.

No.
Post

Price Free
1 Wireless for All . .

By John Scott -Taggart,
A.M.I.E.E.

9d. lid.

2 Simplified Wireless .. .
By John Scott -Taggart, F.Inst.P.,

A.M.I.E.E.
3 How to Make Your Own Broadcast

1/-- 1/2

Receiver .. .
By John Scott -Taggart, F.Inst.P..,

A.M.I.E.E.

1/0 1/8

4 How to Erect Your Wireless Aerial ..
By B. Mittel!, A.M.I.E.E.

5 The Construction of Wireless Receiv-
ing Apparatus . .

By P. D. Tyers.

1/-

1/6

1/2

1/8

6 The Construction of Crystal Receivers
By Alan L. M. Douglas.

7 How to Make a " Unit " Wireless

1/8 1/8

Receiver
By E. Bedpath.

2/8 2/8

8 Pictorial Wireless Circuits ..
By Oswald J. Rankin.

1/0 1/8

9 Wireless Valves Simply Explained
By John Scott -Taggart, F.Inst.P.,

A.M.I.E.E.

2/6 2/8

10 Practical Wireless Valve Circuits ..
By John Scott -Taggart,

A.M.I.E.E.

2/6 2/8

12 Radio Valves and How to Use Them
By John Scott -Taggart, F.Inst.P.,

A.M.I.E.E.

214 2/8

13 500 Wireless Questions Answered ..
By G. P. Kendall, B.Sc., and E.

Rettpath.

2/8 218

14 12 Tested Wireless Seta .
By Percy W. Harris,

15 More Practical Valve Circuits
By John. Scott -Taggart, F.Inst.P.,

A.M.I.E.E.

2/8

8/6

2/8

3/10

16 Home -Built Wireless Components .. 2/8 2/8

17 Wireless Sets for Home Constructors
By E. Redpath.

2/6 2/8

18 Tuning Coils and How to Wind Them
By G. P. Kendall, B.S.

1/8 1/8

21 Six Simple Sets  By Stanley G. Ratke, M.I.R.E.
1/6 1/8

22 Switches in Wireless Circuits
By Oswald J. Rankin.

24 Wireless Faults and How to Find

1/8 1/8

Them
By If. W. Hail:oars,

Elementary Text -Book on Wireless

1/6 1/8

Vacuum Tubes ..
By John Scott -Taggart, F.Inst.P.,

A.M.I.E.E.

10/- 10/6

Radio Engineering ..
By J. H. Reyner, B.Sc. (Hons.),

A.M.I.E.E.

15/- 15/9

Modern Radio Communication .
Mi J. H. Reyna., B.Sc. (Pons.),

A .M.I.E.E.

2/-. 5/6

Radio Press Books are ob-
tainable from all Bookstalls,
Newsagents, your local
Wireless Dealer, or direct
from Dept. S.,Radio Press,
Ltd. For prompt and sure
delivery when ordering
direct from Radio Press,
Ltd., please write your
name and address in

BLOCK LETTERS.

RADIO PRESS, LTD.
BUSH HOUSE, STRAND, LONDON, W.C.2
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P re ormance
SUPER-

HETFRODYNE

Special Filter Condenser.
Capacity range 0003 to .0008 mfds.
LIST No. K. 1502. Price 8/6 each.
" Super Success " with the
Super -Heterodyne, by A. J. Haynes,
fully explains the Super -Het and
how to make it. Write for book
and catalogue of parts-post free 2/-

mxv-
Att`'

o-%"'`

For the Man who wants to build
his own Supersonic Set there is
nothing better than the Haynes
Griffin Matched Transformers, sold
only in sets of four (3 Intermediate
and I Filter), the filter being tuned
with a .0005 Variable Condenser.
These transformers will give excellent
results with all Standard Valves and as
they are tuned to a comparatively low
wavelength (approximately 2,000 metres),
ease of tuning and absence of extraneous
noises is assured. LIST No. K. 1501.

Price £5 5 . 0 per set of 4.

SUPER-

HETERODYNE

The Haynes Griffin special Variable
Oscillator Coupler, when shunted
with .0005 Variable Condenser will
cover the wavelength range of 18o
to Soo' metres. LIST No. K. 1503.

Price 18/- each.

GLADWELL & KELL, Ltd., 258, Gray's Inn Road, London, W.C.1
'Phone : MUSEUM 7367, 7365.aniagmerreassamaNguin

PRECISE-WADE -KELFORD
BARRETT-PADEN-DUPLEX

UN -I -DIAL

SIGNOLA

KORACH

E-Z-TOON
FOOTE

MONOSMITH
BRANSTON

METRO
ERLA

AJAX

MICAMOLD
UN -I -DIAL

SIGNOLA

KORACI I

E-Z-TOON
FOOTE

MONOSMITH
BRANSTON

METRO

ERLA

AJAX

MICAMOLD

UN -I -DIAL

SIGNOLA

KORA( I I

E -Z- TOON

FOOTE

MONOSMITH
BRANSTON

METRO

ERLA

AJAX

MICAMOLD

Mr. W., of Edin-
huroh,has50 stations
logged on his dial.

Mr. H., of South-
hampton:

"I received 10statione in 26
minutes on Loud
Speaker."

ERLA
BUILD THE BEST

SUPER-
HETERODYNE

YET DESIGNED.

THE VOKES - McLAUGHLIN ONE - CONTROL .

Every station Within range comes in by turning one dial
This set is giving splendid results all over the British Isles-results which
were unobtainable with other types of Superheterodyne.
Price, complete kit of parts, One Control 119 1 9

Dual Control .. 118 17 3
Set Complete in Mahogany Cabinet, with all necessary accessories, One Control 146 I) 0

IP Dual Control 845 0 0
This Set incorporates the famous precise Super-Multiformer. One instrument which does
the work of four. It replaces all long -wave transformers In any type or modification of
the Superheterodyne circuit. It cuts In half the time and eliminates all trouble in building
the Superheterodyne and assures the builder of successful results due to the short connec-
tions which are required from the instrument to the respective valve sockets-thus prevent-
ing the experimenter from unconsciously causing undesirable coupling between circuits.

Price 84 17 0
It you are seriously Interested in broadcast reception
or short-wave experiments use the Wade Grounded
Frame Variable Condenser. It eliminates Body
Capacity. For the .0005 mfd. type the minimum
capacity is the extremely low value of 3.66 mmf.
and the dielectric absorption losses al -1,000 cycles
with the Condenser set at maximum were equivalent
to a series resistance of 10 ohms. This gives an
extremely low radio frequency phase difference
angle showing that the Wade Condenser is a step
ahead in low -loss design.

Short Wave .000125 3716
Tuned Radio Frequency,

.00025 .. 40/-
Superheterodynee or

Aerial tuning .. 42/ -
All Sixes complete with

.1 in. Vernier dial.

Write or mall for list
of our Components,
the finest sold in

England to -day.

G. C. VOKES & CO. 38, Conduit Street,
Regent Street,

(C. G. Vokes, A.M.I.Mech.E., etc.) LONDON, W.1

PRECISE-WADE -KELFORD
BARRETT-PADEN-DUPLEX

UN -I -DIAL

MAIN FEATURES.
As easy to build as the average 4 -Valve Set
Only one main tuning control..
Reproduction is excellent and selectivity all
that could be desired.

SIGNOLA

KORACH

E-Z-TOON
FOOTE

MONOSMITH

BRANSTON

METRO
ERLA

AJAX

MICAMOLD
UN -I -DIAL

SIGNOLA
KORACH

E-Z-TOON
FOOTE

MONOSMITH
BRANSTON

METRO

ERLA

AJAX

MICAMOLD

UN -I -DIAL

SIGNOLA

KORACH

E-Z-TOON
FOOTE

MONOSMITH
BRANSTON

METRO

ERLA

AJAX

-I MICAMOLD

Telegrams:
" Folberlh Pleev

London."
Telephone:

lierrord 9693.
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The " FORTEVOX "

VARIABLE GRID LEAK
PROV. PAT. 14126/25.

REGULAR
& PERFECT
RESISTANCE

ABSOLUTELY

SILENT
IN ACTION

IT IS AN INGENIOUS AND ENTIRELY ORIGINAL
DESIGN, BEAUTIFULLY MADE.

No Discs, Paper, Cardboard or Fibre enter into its
construction.
The Body is hydraulically moulded under a pressure of
120 Tons, and is guaranteed pure OMNITE, having the
highest di -electric value obtainable.
It cannot be affected by even extreme climatic conditions.
It cannot, PACK and is Absolutely Silent.
It will always retain its property of Consistent Variation
of Resistance.
It is suitable for any Circuit. Fully covers range
required by any type of Valve.
It is specially successful when used for Long Distance
Station work.

RETAIL PRICE - 4/6 each. Post 2d.
Sold by sill reputable Dealers or obtainable direct Irons the Sole Designers and

Manufacturers,

FRASER Sr GLASS, Middle Lane, Hornsey, LONDON, N.8.
Scottish Agents : KEITH & IRWIN, 35, Robertson Street, GLASGOW.

erEAPIARK
CONTNODE

The final adjustment of a reaction coil upsets mains and
acessitates an alteration in the value of the tuning
ondenser across the second coil.

With the Seamark Connode, the operation is simplified.
Referring to the illustration, it will be seen that an increase
of reaction and a compensating adjustment of capacity can
be accomplished by one hand in a fraction of the usual time.
To all who habitually tune in distant
stations this advantage is obvious. Price /. 01

any difficulty is experienced in obtaining write to the:

Sole Patentees and Manufacturers
C. F. NEEDHAM & BROTHER, LTD.

4. MILK STREET,
SHEFFIELD.

AN ADVERTISEMENT IN 1RELESS WEEKLY

" Touching RADIO CONDIT, what is
the Low -Loss Law ? "

asks CLIXIE

"C LI XIE"

Fingers

to bend

CONDIT

No Pliers,

please!

" To avoid, as far as possible, all insulation
other than air ; and always to employ the
practicable minimum of capacitive metal;
that is the Low -Loss Law," says CLIXIE.
" If you prefer plain speaking, have it this
way: CLIX to connect, CONDIT to
conduct. CLIX you know as well as I do,
About CONDIT, then.
" CONDIT is split copper -tubing (lb s.w.g.
tinned)-wire with the middle left out.

" CONDIT has a highly polished conducting
surface. Its H.F. resistance, then, is low.
How's that for maximum sensitivity?

" Then profit by the Low -loss Law. Make
CONDIT your conductor and improve out
of knowledge the performance of your set.

RADIO CONDIT
Patd )

THE H.F. CONDUCTOR
Per packet of six 2 -ft. lengths - /
Per ccil of 12 ft, - - -- Obtainable from all Wireless Dealers

or direct from the Patentees

AUTOVEYORS LTD., 84 VICTORIA STREET, LONDON, S.W.1

SCRAP YOUR H.T.
BATTERIES ! 1Jisgeh Logu rElectric

With The DYNIC D.C. REGULATOR.

Please mention
thin Journal. Telegrams : Gadgets," Glasgow. 'Phone : Central 4392.

It plugs into any convenient lamp socket and
provides a smooth H.T. Supply, in 5 voltages,
from any D.C. mains above 100.
Type X.-For General Use. Price, 23 0 0
Type N.-Uses the Mains as Aerial and Earth in

addition to H.T. Price, £3 10 0
Typo (i.-ProVides 6 tappings for negative Grid

Bias in addition to H.T. Price, 24 0 0
Type ON.-Combines N. and G. Price, 24 10 0
All Models in De Luxe finish to Postage 1 I-.

instructions at £1 extra.
Send for Folder and state your Mains Voltage.

JONES & STEWART,
59, ROBERTSON ST., GLASGOW, C.2.

Save Abney onitilres1
RADION DE.06 3 -volt (H.F.orL.F.)10/6
Compare the price with any other British -
made High -Grade Valves. Have you seen
the curves in our booklet ?
A user senses : "lam really amazed at the result, they are the
bs4 naives I have yet tome across. Let me thank you for
executing my order so quickly, and when I require any more
Valves I will certainly send to Radios. Ltd."

RADION 2-v. DE34 (H.F. or L.F.) 10/6
RADION PYRAMID Power Valves 4-v.
& 6.v. types, Guaranteed Filament 2276
RADIONG.P .A 4. v.Bright valveonly 7/.

From untied Dealers or direct Post Free.
RADIOV, LTD., &Dineen, tar. Macclesfie:d, Cheshire.
Send for our booklet; it describes valves, re pair ser-
vice,and gives useful hints. It's free_ Write to -day.

Is A GUARANTEE OF SATISFACTION TO BUYERS.
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C)NLY the special spring arm,
the perfected bearing and
winding of the ERICSSON DUAL
RHEOSTAT permits such velvety

smoothness in action. It works like
silk's says one user.

The ERICSSON DUAL RHEOSTAT varies
resistance, not step by step in a staccato
manner, but smoothly, continuously
from zero to maximum.

Indispensable where there is a need
for quick change from dull emitters to
bright or vice versa or where valves are
mixed.

By means of a small auxiliary
Knob the resistance of 6 ohms
can ba altered to one of 60
ohms.
Complete with pointer, Knob,
scale and fixing screws 8/6.

Catalogue number 0,1052.

Write to -day for our Components and Circuits Handbook
with some interesting circuits using ERICSSON COMPO-
NENTS. Ask for list, on Receivers, Crystal and Valve,

Super -Sensitive Telephones, etc.

The British L.M. Ericsson Mfg. Co., Ltd.,
67/73, Kingsway, London, W.C.2

DUAL
RHEOSTATS

ELECTRADIX RADIOS
(Leslie Dixon & Co.)

200 WATT, 500
CYCLE

ALTERNATOR
and EXCITER.

MIDGET M.C.
0'10 72:6

TESTING
SILVERTOWN

GALVOS.

EDISWAN
VALVES,

R.A.F.-C- Type.

LONDON'S

LATEST

RADIO

EXHIBITION
of

SURPLUS

GOVERNMENT

BARGAINS

now open at Lambeth Hill
and 218, Upper Thames
Street, E.C.4.

Great Sale of Surplus
Radios at Sacrifice Prices.
The wide range of our
Huge Stock is World
Renowned.

Call early as prices cannot
be repeated. Our Show-
rooms are easy of access-
Blackf riars or Mansion
House Station on the
Underground Railway;
Cannon Street or St. Paul's
on the Southern Railway
are close by. Id. Bus from
the Bank lands you at the
top of Lambeth Hill. We
are at the bottom corner,
nearly opposite Siemens
Bros. Colonial Avenue is
closed for retail now.
'Phone City 191, and all
orders should be sent to
218, UPPER THAMES
STREET.

CRYSTAL
SETS.

Mark Ill Tuners.

MIDGET M.C.
CELL TESTER,

2 range.

H.T. V 0 L
METER S.
G.E.C., 2 -range
1,000 and 2,000

volts.

DISTANT
SWITCHES.

ELECTRADIX RADIOS
218, UPPER THAMES ST., LONDON, E.C.4

9, COLONIAL AVENUE, E.1.
'Phones : City 191. Avenue 4166.

Address all Post Orders to City Showroom :
218, Upper Thames Street, E.C.4.
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WHY BUY
..s IF you add depre-

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

ACCUMULATORS ?
and suffer the depreciation and
many annoying inconveniences caused
by unskilled charging.
WE SUPPLY and deliver a NEW

ROTAX Wireless Accumulator of
suitable size for your set. We call and
exchange it for another fully -charged one
weekly or fortnightly anywhere in Greater
London for 13 weeks from 8/- inclusive.
IF you have your own accumulators we

give the same continuous service from
6/- per quarter-and if you have only one,
lend you one of ours, alternate exchanges.

-RADIO SERVICE CO. -
105, TORRIANO AVENUE, KENTISH TOWN, N.W.5.

REAL SERVICE - HIRE OR MAINTENANCE
Write for Folder "Z7,"or 'Phone : North 4161 & 4162. /////'

"nrAweosr-iiroNest-01.wif'kweirt.fte"......-Wws\rw"roisNire"eio

OSCILLATING
\

Retai ZINCITE
2 16

\

-every piece of it-is tested
Per piece.

and guaranteed to oscillate.
Buy Russell's and get the best
from your oscillating circuit.

The L.G. Russell Laboratories, 1.7, Hill St., Birmingham.

(.0"V"\e"WoWsw.WWV"Ned.W.V"

Ideal for

NEW !
COMPLETE SETS

AND UNITS.

L.T. and H.T. from
your Electric Light
Socket.

CHEAP, CLEAN,
ECONOMICAL,

RELIABLE, SAFE,
UNFAILING.

Drawing Rooms, Clubs & Hospitals alike.

DYNAMERGY MAINS SUPPLY,
LONDON ROAD - - STAINES,

Itas.....-
:111

., ,----- t 1 simile; 1 11, e-li11: 1.P...:7 z ..11 2"......14...._,
t

SIMIlk
II%
ItII ,,,,,,,, .

Ilk .611/6112".
F.414-11°U,S GENUISE

0 1411 I
pA NELs
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SUPER SETS and ACCURACY
For efficient results, absolute accurate capacity
and low loss are essential.
You must therefore fit THE

Dorwood Precision Condensers
which are guaranteed by our work's laboratory test.
The only grid condenser having a three point
connection.
The DORWOOD has often been used in sets described in Radio
Press publications. This is another guarantee of its efficiency

GET DORWOOD PRECISION CONDENSERS
direct from us if your dealer cannot supply at once, post free
at list prices as

PRICES:follows:-

Capacities '0001 to '0009 MF. with or without Grid Leak Clip 2/6
'001 to '006 - 3 /-

,. a hove '006 to '01 - 4/6
Sole HERBERT BOWYER & CO. la, Railey Mews, LevertonManufacturers Street, LONDON, N. W.5

The Safest Was !!
to build a Receiver, Amplifier or Wave
Trap, is to build to Radio Press specifi-
cations.

Radio Press Envelopes with their clear
diagrams, photos, blue prints and lucid
explanations are a guarantee of satisfaction
if you only follow their instructions.

Choose a
RADIO PRESS ENVELOPE
No. Price.

Post
Free.

1 How to Build an ST 100 Receiver ..
By JOHN SCOTT-TAGGART, F.Inst.P., A.M.I.E.E.

1/6 1/9

2 How to Build the " Family " 4 -Valve Receiver
By PERCY W. HARRIS, M.I.R.E.

2/6 2/9

3 How to Build the " Simplicity " 3 -Valve Set ..
By C. P. KENDALL, B.Sc.

2/6 2/9

4 How to Build the All -Concert de Luxe Receiver
By PERCY W. HARRIS, M.I.R.E.

2/6 2,1

5 How to Build the Omni Receiver .. ..
By JOHN SCOTT-TAGGART, F.Inst.P., A.M.I.E.E.

2/6 2/9

6 How to Build the ABC Wave Trap ..
By G. P. KENDALL, B.Sc.

1/6 1/9

7 How to Build a 2 -Valve Amplifier de Luxe ..
By HERBERT K. SIMPSON.

1/6 1/9

8 How to Make a 1 -Valve Reflex Receiver
By HERBERT K. SIMPSON.

1/6 1/9

9 How to Build an Efficient Single -Valve Set
By HERBERT K. SIMPSON.

10 How to Make the Twin -Valve Loud -speaker
Receiver

By JOHN SCOTT-TAGGART, F.Inst.P., A.M.I.E.E.

1/6

2/6

1/9

2/9

11 An Adaptable Crystal Set and How to Build it
By PERCY W. HARRIS, M.I.R.E.

1/6 1/9

s A GUARANTEE

Obtainable from all Bookstalls, Newsagents, your.
local Wireless Dealer, or direct from Dept. S., Radio
Press, Ltd. For prompt and sure delivery when
ordering direct from Radio Press, Ltd., please write
your name and address in BLOCK LETTERS.

'Rabic) Press, 1Ltb
BUSH HOUSE, STRAND, LONDON, W.C.2.

OF SATISFACTION TO BUYERS.
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ADVERTISEMENTS WIRELESS WEEKLY

READABLE ANYWHERE

WIRELESS -The One -Word Weekly
has such a splendid variety of contents that no matter
where you are it makes interesting and instructive
reading. On the journey home you can get the latest
Notes and News, or read about Tuning a Simple Valve
Set-How to Build a Two -Station Crystal Set-How
to Get the Best from a Power Valve-Advice on Coil
Winding Simplicity in a Single Valve Set-Chasing
the Oscillator-and many other interesting articles.
All these appear in the issue now on sale, and it
costs only twopence.

ON SALE EVERYWHERE

Edited by PERCY W. HARRIS, M.I.R.E

IT'S A RADIO PRESS PAPER

Obtainable from all Newsagents and Bookstalls.
If any difficulty in obtaining locally, send P.O. 13/- to Sales Dept. S,
Radio Press, Ltd., Rush Rouse, Strand, London, W.C.2, and copies
will be sent for a year.
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The two types of receivers illustrated
are representative of the important range
of Marconiphons instruments, admitted
by users everywhere to be the world's
beat for rar ge, quality of reception
and value. A most important feature
is that any variation in reaction does
not upset tuning. Marconiphone
" Ideal" Transformers are incorpo-
rated in the circuit of these sets, the
windings of which are impregnated with
Marconite, the most perfect insulat-
ing material known, and non -corrosive.

MARCONIPHONE TYPE 21 RECEIVER
(Two Valves). Designed to give loud speaker
reproduction within 40 miles of a transmitting
station. Set, inclusive of accessories and
royalty, for broadcasting ri5
wavelengths - 1

For 1,600 metre reception - £ 1 5 : 8: 0

MARCONIPHONE TYPE 31 RECEIVER
(Three Valves). Guaranteed a hundred miles
loud speaker range, generally exceeded under
normal conditions. Set, inclusive of accessories
and royalty, for broad-
casting wavelengths -
For 1,600 metre reception - £22: 2 : 0
STERLING
"MELLOVOX"

LOUD
SPEAKER
A popular horn-
less type, finished
in brown, blue
or purple, with
floral designs on
the diaphragm.

PRICE 48/

STERLING
" BABY" LOUD
SPEAKER. Im-
proved design,mellow
in tone and wonder-
fully loud in volume.
In black enamel or
brown -tinted gn
finish -

Let it be radio
this winter!

HOW different now are the long winter evenings with
all the charm of radio available ! How perfect the re-

production with a Marconiphone Receiver and a Sterling
Loud Speaker !
In the Marconiphone range there is a set for every purpose,
and in thousands of homes to -day, radio music, song and
interest-faithful in tone and ample in volume-is enjoyed
through the medium of these supremely perfect instruments.
Let it be radio this winter and enjoy to the full all the
pleasure that broadcasting gives.

Goose a

arconipkome
anda

"Loud Speaker
atyo,r dealers

Announcement of

THE MARCONIPHONE COMPANY, LIMITED
Registered Office :

Marconi House, Strand, London, W.C.2, & 210-212, Tottenham Court Rd., London, W.1
Sole Agents for STERLING TELEPHONE AND ELECTRIC COMPANY, LTD.
Branches : Aberdeen, Bristol, Birmingham, Belfast, Cardiff, Cheltenham, Dublin, Glasgow, Leeds,

I iver000l. Manchester, Newcastle, Nottingham, Southampton, Swansea.

Published by the Proprietors, RADIO PRESS, LTD., Bush House, Strand. London, W.C.2, on Wednesday of each week, and printed for them by THE
A VENUE PRESS (L. Upcott Gill & Son, Ltd.), 55-57, Drury Lane, W.C.2. Address for Subscriptions and Editorial Communications :--BUth 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, 16/3 for six months, post free. Sole Agents for Australasia :-
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Complete Loud Speaker
Installation

Including Ethophone-Duplex,
with coils for 300-500 metres
and Burndept Sup3r Valves,
Ethovox Junior Loud Speaker,
Accumulator, H.T. Battery,
aerial equipment and licence.

£12
Coils 100 and 150, for

900 metres 11/ -
Head Telephones - 2 6

- - - - --CUT HERE- - - - -
To BURNDEPT WIRELESS LTD.,
Aldine House, Bedford Street, Strand,

London, W.C.2.
Please send me Leaflet No. 284, and a

I free copy of " Amateur Wireless " dated
I October 24th.

NAME

ADDRESS

I)ate Wireless Weekly, 18. ti.25

NOVEMBER 1STII, 1925

Play the 900 -metre game
with an Ethophone Duplex

HAVE you read about the new 900 -metre game
described recently in "Amateur Wireless " ? This
fascinating game, which can be played with an

Ethophone-Duplex Receiver, is quite simple, the idea
being to determine the speed, position, and direction of the
aeroplanes flying on the various Continental routes. It is
well known that the wireless telephony of aerial " traffic "
is transmitted on the 900 -metre wavelength. Thus, the
Ethophone-Duplex, which has interchangeable coils, can be
used for ordinary broadcast reception or for this interesting
game, of which full particulars are given in the issue of
"Amateur Wireless " dated October 24th. A copy of this
issue and a leaflet on the Ethophone-Duplex will be sent
free on receipt of the coupon below.

The Ethophone-Duplex is a two -valve receiver which gives
loud speaker results 20 to 25 miles from a main broadcast
station and about 100 miles from Daventry. The price
of a complete installation including this receiver is £12.

The Burndept Range includes everything for radio
reception from components to complete installations.

BURNDEPT
/  / ";2.4, "7.4

Head Office : Aldine House, Bedford St., Strand, London, W.C.2
Telephone : Gerrard 9072. Telegrams : Burndept, Westrand, London.

BRANCHES : Belfast, Birmingham, Brighton, Bristol, Cardiff, Exeter, Glasgow, Leeds,
Liverpool, Manchester, Newcastle, Northampton, Nottingham.
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A Calibration Service
WITH the rapid approach
of thebest season of the
year for long-distance

wireless reception, experimenters.
throughout the country are now
actively engaged in building new
instruments or improving their
older models, in preparation for
-egcelfing' their 'previous feats of
reception of signals from distant
parts of the world. In particular,
signals from 'across the Atlantic
will be sought more actively than
ever .this coming .winter, and if
we are to avoid the acute annoy-
ance which was caused last year
by oscillating receivers, proper
calibration of both wavemeters
and receivers will be essential. 

An accurately calibrated wave -
meter isi by no means a cheap
instrument, and although. the
horn% construction of wavemeters
is an easy matter, their calibra-
tion is generally a matter of far
greater difficulty. Radio Press,
Ltd., with the aid of their E,lstree
laboratories and highly skilled
technical staff; have now
devised an exceedingly 'simple
scheme by which all readers of
this journal xvill be able to cali-
brate their receivers with a far
gceateraceiirtcy,than has hither-
to been possible, and without cost

(iv

Director el Research:

Major JAMES ROBINSON, D.Sc..Ph.D.,F.Inst.P.

Deputy Director of Research :

Cspt.H. L. CROWTHER, M.Sc.

Assistant Editor :

PERCY W. HARRIS. M.I.R.E.

Phone City, 9911

for " Wireless Weekly " Readers
to themselves. Full particulars
of -the new method of calibration
will be published in next week's
Wireless Weekly, but meanwhile -
we can indicate the main out-
lines. . Briefly, they are as
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follows : On a given day at a
stated time, shortly to be pub-
lished, Radio Press, Ltd., will
arrange to make measurements
with great accuracy of the fre-
quencies _of some of the leading
broadcasting- stations. Readers
can then listen -in to these stations

and note their own dial readings.
In a subsequent issue the actual
frequencies will be published, so
that from these figures the reader
will 'be able to calibrate his own
instrument with an accuracy
which 'has not hitherto beeh
possible.

It is unnecessary to emphasise
the many advantages which will "7
accrue from a method of this
kind. The British Broadcasting
Company have already announced
that from time to time it has been.
found necessary.. to change the
frequency of their stations to
avoid interference. Whatever
views may be . 'held by, experi-
menters upon the advisability of
these changes, the fact remains
that they are made, and that the
figures published are not neces-
sarily those which are used on any
given night.In the, Radio Press
scheme, however, whatever the
frequencies may be of any par-
ticular stations on the particular
night and 'at the hour mentioned,
they will be published, and any
doubt of the exact figures will be
dispelled. Further elaborations
of this scheme are now in active
preparation, and an announce-
ment regarding:them will -be made
in an early issue.

&dited 4'
JOHN SCOTT-TAGGART,

F. Inst. P,
November 18, Vol. 7, No. 9.
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HER NOTES ON INTE
CONNECTIONS

-VALVE

By Captain H. J. ROUND, M.I.E.E.
A previous article by Captain Round on this subject appeared in " Wireless Weekly" for October 21.
Here the methods of coupling H.F. valves with a view to maximum efficiency arc discussed, and

practical examples are given.

NIAKERS now give us the characteristics of the
valves they sell, certainly only approximately,
but sufficiently accurate to be of considerable

. se. But what a lot of other valuable data is missing
which might help us work out our circuits a little less
empirically. Inductance coils arc very bad' offenders.
If a little of the attention that has been paid to con-
denser gadgets and losses .had been put into coifs- so
as to give us-even if no improvement-some figures
to work on, it would be better for the art. " We
cannot improve the coil, but we.can improve the look
of it," seems to be the only motto, but it is not enough.

H.F. Resistance of Coils
Give us coils with a stated accuracy, marked in

micro -henries, and give us some figures on H.F. resist-
ance and, to a minor extent, self -capacity. If I were
to- publish the high -frequency resistance of some of
the coils on the market it might result in a libel action.
The trouble is that high -frequency measurements are,

Fig. 1.-An example of resist-
ance -capacity coupling.

more or less, beyond-. the ordinary amateur at the
moment, on account of, the expense of the apparatus;
but the makers could do it, and absolute accuracy: does
not matter so very much.

Measurements Required
If they published their coil resistances it would

undoubtedly result in better coils. In high -frequency
circuits thingsare difficult enough, with reaction adding
and subtracting ohms in an elusive way. Even con-
denser losses should be stated, but I have. never seen
such a statement, except in the case of certain high-,
class mica condensers. Elstree will be invaluable.

This is a preliminary to a discussion on .the calcula-
tion of tuned circuits and transformers for coupling
valves at high frequency, and for this purpose I shall
have to state some probable values of coils -such as can
be bought on the market, or wound with ordinary solid
wire in flat cylindrical form.

Approximate Calculations
With all high -frequency valve work 'calculation can

only be considered as being approximate, and con-
tinual checks must be made by measurement, so that
the folloWing should be taken as a way of guiding
measurements and of checking serious discrepancies in
the measurements.

Resistance Coupling
In a resistance -coupled circuit as shown in Fig. 1, if

the grid -leak is made of sufficiently high resistance and
there is no' loss in the second valve grid circuit, the
resistance of the first valVe and the resistance R.con-
trol the magnification.  We can say that if " M " is
the magnification constant of the valve, " M " is
divided proportionately between Ra, the *resistance of
the valve, and R, the static resistance. So, with a
valve of published characteristics on medium or low
frequencies, this magnification can be quite easily
worked out. As valve characteristics are always
curved, and in effect the internal resistance of the valve
Ra decreases with increase of milliamperes, account
must be taken of the working position. . Regulators
which work on filament current also tend in effect to
alter the value of Ra. Dimming a filament in general
increases Ra.

Stray Capacities
On short-wave H.F. work, such as the broadcast

range, we are to some extent beaten in this calcula-
tion by the capacities of valves. and resistances, but
as these capacities are negligible compared with that
of the condenser in a tuned anode circuit, and as 1 ani
only using this resistance amplification to explain the
tuned anode circuit, we can neglect them.

A Simplification
For simplicity, leave the grid -leak of the second

valve out, and across -R put a tuned circuit LC (Fig. 2)
stipulated as- having no loss at all, and put in a block-
ing condenser K of a very large value, so as to have
no high -frequency effect, but to prevent a D.C. change
in the circuit.

Fig. 2.-It is assumed that the
circuit LC has no losses, while

the value of K is large.

We know that if we applied an E.M.F. in reson-
ance with LC across LC by itself, no feed current
would flow. - It is a -perfect rejector, so that if we apply
a similar E.M.F. to the valve grid our circuit acts as
though L and C were not there, the only feed current
from the valve flowing into R, and we can calculate as
for a resistance amplifier.

Calculating the Magnification
Now LC with R in shunt can be made the exact

equivalent for H.F. to a coil'and condenser containing
all sorts of losses. In the very simple case where the:

278,
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resistance of the coil p is the whole resistance, an
equivalent R is given by the formula,

R p

C L

which is a symmetrical formula if
R
- is called a cOn-

ductivity and labelled in mho's. Thus, given the
effective resistance of a circuit, by converting to an
equivalent shunt resistance, we at once know the
maximum magnification .at the " in tune " portion.

Shape of Resonance Curve,
The magnification will fall off on either side of the

tune, but we can obtain the shape of the curve in a
very simple manner, which is, however, a bit laborious
arithmetically.

We could consider the valve resistance Ra, in series
with R, C, and L, in parallel with one another. Work
out the voltage drops at any frequency and split the
M value of the valve accordingly. But another way
which actually comes to the same thing is to consider

11011 _ 11111

( a) (b)
Fig. 3.-An R valve across the whole coil. as shown at
(a) will give the same tuning curve as a D.E.5 type of
valve across half the coil (b), but we obtain twice the

voltage magnification.

the valve resistance Ra in parallel with R, C, and L,
and these fed with constant current at various values
of frequency.

Effect of Valve Resistance
The voltage across Ra, R, C and L connected in

parallel is given by the formula,

V-
I

/ if r
R/ +t2Irnc - 27rnLi

By plotting this at various values of n, we get the
shape of the tuning curve given by such a plate
circuit, and, as we know, the maximum magnification,
we have all the data desired. The reason why I have
taken this way of considering the valve in parallel with
L, C and R is because it draws attention clearly to the
effect of the resistance of different valves on the tuning
curve.

Optimum Conditions
A tuning curve will be at its best when Ra is very

large and bad when Ra is very small.
If with some particular valves Ra is much less than

R, the magnification is approaching M, but the tuning
is bad. If Ra is much more than R, the magnification
is much reduced, but the tuning is improved. Without
working it. out, -it is easy to see that an approximate
best balance of the two factors, magnification and
tuning, will be obtained round the portion where
R=Ra.

An Example
I nropose. to leave till later serious consideration of

these tuning curves, as it is necessary to consider what
we require to do with the. tuning befOre laying down
that tuning to calculate fora We wilt merely consider 
the general effect of certain changes here.

Fig. 4.-Here the methods of connection (a) and (b) are --
equivalent for magnification and tuning, but (b) has

some circuit advantages.

In a concrete case L=200 u1-1.
C =.000T 3 /AF.

Series p -12 ohms::.
A valve with a magnification constant of 8 and a

resistance of 8,000 ohms is shunted across this. The
average practical coil is of about this value of p . By
our first formula,

I
I2
200 .00013

or the equivalent shunt resistance to
circuit losses is,

R = 13o,000iolims,
so that if the valve resistance is only
shall get a magnification of

8
130,000

x
138,000

very nearly the full magnification of the valve, and
without any calculation we can see that if 130,000
ohms in shunt is equivalent to a resistance of 12 ohms,
then 8,000 ohms across the circuit is going to give
very poor tuning. '

Improvements
We have bad tuning and not very good amplification,

and we are nowhere near where Ra=R. Let us con-.
sider various steps we can take to improve both tuning
and amplification.

1. Altering the Valve.
If we take any type of valve and keep the mechanical.

dimensions the same,_ except that we alter the grid
mesh, then, as we make the latter closer and closer,
the " M " value goes up and the Ra value goes up in.
the same proportion. This rule, although not abso-_
lute, is very nearly true; but it must be noted that
the same position on the characteristic is called for.
That is, the same grid bias; but the H.T. is raised until
the milliamperes are the same.

Increase in Valve Resistance
Suppose we raise the Ra value of a valve such a5

we have used to 130,000 ohms, then the "M " value
will have gone to.

130

8 x = 130

represent the

8,000 ohms we

279

8
and with such a circuit we should have a resonance
magnification of

2
- 65. We have the condition -here

that Ra = R.
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Large High -Tension Voltage
Practical difficulties lie in the way of using this

arrangement, as the minimum suitable high-tension
volts would be well above 600, possible to those with
A.C. rectification, but not for anyone else but the

Major B. Binyon, O.B.E., M.A., demonstrating an auto-
matic direction finder in his lecture on Marine Wireless

at the Institution of Electrical Engineers.

experimenter. The magnification and resonance have
been improved greatly 14 this scheme. It is not much
goOd raising the '1 M " value further in this case, as
the best possible resonance, of course, is that of the
circuit Without the valve, and, after increasing Ra to
the point where R=Ra, going further reduces the
active proportion of the " M " value rather rapidly.

Reducing Coil Resistance
2. Altering the Coil.
We can gain by lowering the resistance of the coil.

The lowest practical value of a coil of 200 micro -
henries inductance is about 3 ohms (there are none
sold as good as that), and this is equivalent to a shunt
value of 420,000 ohms, which, if we could obtain a
valve for the purpose, would bring our possible magni-
fication up to 26o for one valve, but with an uncom-
fortably high high-tension voltage of 2,500 volts.
Incidentally, as we must keep our current the same
as on the low " M " valve tube, the energy required
has gone up considerably. Some difficulties connected
with electrode capacities would undoubtedly upset any
such arrangements. With such a coil shunted .by the
valve with the M = 8 and Ra = 8',000, we shall not
gain at all, so that we must consider how we can use
a low -resistance coil effectively with a normal valve.

3. Auto -transformers.
A resistance of 130,000 ohms across a whole coil, is

V2) 130040.equivalent in energy loss (1_--z to

ohms) across half the coil, because the voltage is half,
130,000

or to 16
(-8,00o ohms approximately) across a

quarter of the coil (note Fig. 3). We can assume that
the same idea applies for a valve, and, taking a coil
of 12 ohms resistance, or R = 130,000 ohms shunt
equivalent, and attempting to match this with our
8,000 -ohm valve, we see that we must put the valve
across a quarter of the coil.

280

Effect of Tappings

This gives us only -2 , or 4, across the tapped
position, because Ra =R effectively ; but, as we are
getting a 4- ratio up to the condenser terminals, our
actual available voltage magnification is 4x4=16. It
is interesting to note that the magnification will not
vary very much for some considerable alteration of
tapping position, but 'the tuning will stea.dilY, improve
as one taps downwards. If you are using stranded
wire coils, sticking pins in makes ample contact for
the' purpose of finding the best tap positions; contact
with any one,strand being ample for the feed circuit.

H.F. Valves Available.
With a loW-resistance coil of 3 ohms, theoretically

we could tap down to x -16th of the coil and obtain a
magnification of 32. "

:Its we could afford to have. a 'higher voltage and
M " value than this value M-8, Ra=8,000, and

manufacturers are now putting on the market such
valves as H.F. valves, although,' perhaps, the Ra is
not quite such a good proportion, it will be interesting
to take a poSsible valve and estimate what can be done
with it.

Practical Figures
Let us take M=16, Ra=16,poo.. The H.T. volts

will be about 15o. Taking. R=130,000 ohms shunt
for an ordinary coil, we can use a ratio of transforma-
tion of

\/I30,000,..28 (approximately)
16,00o

so that we can get a magnification with an ordinary
coil of

2.8 x 8 = 22.4
or, with the better 3 -ohm coil, of 45. All the time I
have neglected the load of the rectifier on the circuit,
and this will reduce the magnification considerably.
In fact, it will probably give an average best result if
we give equal losses to the rectifier, the valve and the
coil.

Transformers
We have considered tapping down a coil, and making

an auto -transformer of it. The best fransfOrmer will
be obtained by putting, a winding as close as possible
over this tapped section with the same pitch as the
Main winding, wound in the same direction..

No capacity currents Will then result to Upset the
tuning, and we shall not have to consider the effect. of
leakage indUCtances in the plate circuit of the first
valve, which would result from loose coupling and
which would reduce the magnification available.

shows the equivalent- auto-transfornier and
two -winding transformer arrangement§

THE POSSIBILITIES OF " SECRET "
WIRELESS,

By Major JAMES ROBINSON, D.Sc., Ph.D.,
F.Inst.P., Director of Research to Radio Press, Ltd.
SEE "WIRELESS," THE ONE -WORD WEEKLY

ON SALE EVERYWHERE.. PRICE 2d.
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What is the
By C. P. ALLINSON (6YF).

est Wave

The five most commonly employed types of
wave -traps are here discussed and compared,
details of comparative measurements being given

4-4-+-4,-.0-4-6-4-4.-------*-÷-4-$.-4-4-4--e-4-4-44.0

HERE are broadly
six different types or
forms of wave -trap
that can be used in
the aerial circuit for
helping to eliminate

interference. Of these types, five
are used for cutting out an un-
wanted signal and one for cutting
out all signals but the wanted one.
As the wireless amateur's problem
is usually the elimination of a local
broadcast station so as to be able
to receive a distant one; the. first five
are the most usually known. The
..last one in particular needs to be
adjusted for every station it is
desired to receive, thus complicating
the handling of a receiver with
which it is used.

Types Discussed
To name the. more commonly

used ones, these are the series
rejector, the acceptor, the loose -
coupled absorption trap, another
form of the loose -coupled absorp-
tion trap, and the auto -coupled
absorption trap. These circuits
-are shown in Fig. I.

These circuits are probably well
known to most readers, so that an
indication merely of the values of

I

rap to Use ?

An acceptor wave -trap of this type, described by G. P. Kendall,
B.Sc., in "Modern Wireless" for October, is best used with an

untuned aerial circuit.

Comparative Merits
The writer had found in the

course of various experiments with
these traps that they varied greatly
in their action, and he had never
been able to get satisfactory results

L,

found to be better, the (c) type
next, then the (d) type next, and
best of all the (e) type.

This was found to be the case on
two different aerials of totally dif-
ferent characteristics, and therefore

lE

(0) (b) (C) ((/) (C)
Fig. 2. --Showing the circuits of the five types of wave -trap discussed-(a) series rejector, (b) acceptor, (c) loose -

coupled absorption, (d) another form of (c), and (e) auto -coupled absorption.

the trap coils and condensers will
suffice, namely, that the coil Li
will be one of 5o to 75 turns, while
CI will be about .0005 L2'or
L3 and C2 will be the usual tuning
circuits.

on distant stations when using the
(a) type of trap, as all stations
working on frequencies anywhere
near to that' on -which .interference
was being eliminated were barely
audible. The (b) type of trap he

2S1

it was decided to make some in-
vestigation into the resonanc,
curves of these various traps.

Moullin Voltmeter
For this purpose a Moullin volt-

meter was used, consisting- 'of a
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valve using a leaky grid condenser,
and though it might be argued that
this would impose a heavier load
than a voltmeter using lower bend

too
90

4+ 80
et 70
y60

Sat 40
V 30
.5 20
Z  /0

10 20 30 40 SO 60 70 80 90 100
TRAP CONDENSER READING

Fig. 2.-Showing the variation in the
tuning circuit caused by adjustments of

the trap circuit.

rectification (thus possibly affecting
the readings obtained), it was finally
decided to , employ the former
method so that the resulting read-
ings would approximate more to
what would be expected under
working conditions when a detector
valve was being used.

Method of Measuring
The method employed was to

tune the receiver to the local sta-
tion, in this case 2L0, and note the
signal strength. The trap con-
denser was then turned a few
degrees at a -time, retuning when
necessary on the receiver tuning
condenser,- so as to get ',the maxi-
mum reading;_this being carried
right through the point at which the
signal strength _recorded from 2 LO
fell .to zero and on again till the
maximum 'reading of the trap -con-
denser was attained.

10

C
2 7

 9

Q6
tn- S

q 32z

WITH SO TCOu.

-D1)

p4u0111)

10 20 30 40 50 60 70 80 90 100
TRAP CONDENSER READING

3.-The curve obtained with the
series rejector wave -trap.

Plotting Curves
The results were then plotted in

the form of signal strength against
trap condenser readings in degrees.
It was further found that there was
a certain amount of interaction
between the trap and tutiin,g
cuits, and therefore the tuning con-
denser reading -s were alSo taken and
plotted against the trap condenser
readings, where this interaction
was sufficiently great, as an indica-

tion as to what might be occurring
-in the circuits.

In all these readings loose-
coupled tuning was used, with the
primary or aerial coil tuned as well
as the secondary.

Series Rejector
The first circuit to be investi-

gated was the series rejector (a)
circuit. This was done first with a
50 -turn plug-in coil for Li and a
.000s pF variable condenser for CI,
and it was found, apart from the
fact that the aerial tuning condenser
had to be varied after every setting
of the trap condenser, that a rather
broad curve resulted. This is
shown in Fig. 3. A further set of
readings with a 6o -turn plug-in
coil was then taken, and the read-
ings are shown plotted in the same
figure.

10 20 30 40 SO 60 70 80 90 /00
TRAP CONDENSER READING

Fig. 4.-Showing the variations obtained
by using different coils for the wave -

trap .

Retuning Adjustments
While taking- these readings it

was found that.the variation of the
:tuning condenser with adjustments
Of the trap condenSer was so great
that a curve was "drawn, this being
shown  in Fig. 2. It will be
noticed that after the trap condenser
has be -en increased up to 7o degrees
the tuning condenser has been
reduced to zero.

It would therefore seem that the
trap condenser might be acting in
two ways, partly as the trap tuning
condenser, partly as a series con-
denser in the aerial; which would
of course account for the interaction
noticed.

" Wave -trap Coils
Before dealing -further with this

point, let us see what results were -
obtained by using different coils for
the trap coil. These were all.
matched up as nearly as pOsSible
On an inductance bridge, except one
which happened .to -be ,handy- and
was not -far out in .value.

Coils Used ,

The coils used were : (i) ,A tightly
bound basket weave coil of 5o turns
on a fornier 3 in. in diarheter; (ii) a
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single layer solenoid of 6o turns on
a 3i -in. ebonite tube; and (iii) a
6o -turn basket weave on a former
31 in. diameter, using a different
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Fig. 5. ---Smaller coils for the wave -trap,
-with consequently increased tuning
capacities, gave curves as shown here.

type of weave, and only bound
loosely, so as to reduce its self -
capacity. The resulting curves are
shown in Fig. 4 at 1, 2 and 3, and
serve to illustrate how great a vari-
ation is obtained by using different
inductances.

Tuning Variations
With regard to the interaction

between the two circuits, the ob-
vious solution was to make the trap
condenser so large (and therefore
the inductance so small) that the
variation necessary to tune the trap
would in no way affect the tuning
of the receiver. It was therefore

- decided to take curves with smaller
and smaller sizes of trap coil. The
coils used consisted of 40, 20 and
to turns. The 4o -turn coil was
tunable with the .0005. ILF variable
condenser in use. The 20 -turn re-
quired an added capacity of about

/0

ti
9
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7

k 6
,) 5
J4
'ck

(-) 2

HALF

SIGNAL STRENGTH

0 10 20 30 40 50 60 70 80 90 'CO
TRAP CONDENSER READING

Fig. 6. ---The curve obtained with the
acceptor type of wave -trap.

.0004 yF, and the to -turn needed

.0024 yF extra capacity before the
.variable condenser could be used to
tune it.

It Will be noticed that these curves
are more regular and steeper in the
aggregate than the other curves ob-
tained with the series rejector:

Inductance -capacity Ratio
, The use of the 20 -turn. coil- en-

abled the trap to be tuned with very
little interaction between the trap

.....
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condenser and the tuning condenser,
and when the to -turn coil was used,
no such effects were obtained at all.

It is interesting to note here a
point that the writer .has -seldom
seen mentioned, but which was

TRAP CONDENSER READING

Fig. 7. --The two types of loose -coupled
absorption wave -traps gave the curves
shown here, the (c) type being on the

left and the (d) on the right.

made full use of in -the Naval type
rejector used in the Navy before and
during- the Great \Var. That is,
that -in a rejector circuit the induct-
ance should be'very small, in order
to allow of a very. large capacity
being used, so as to reduce the.
losses in the rejector as far as
possible and thus sharpen its tuning.

H.F. Resistance

Recent readings obtained by Mr.
J: H. Reyner, B.Sc. (Hons.),
A. C. G. I. D . C. , E. E. go
to show that even alow-lOSs coil has
an H.F. resistance of the order of
5-- to to ohms, while the resistance
of a good condenser may be as low
as O.i ohm, or even less. It is
therefore far easier to obtain a sharp
tuning rejector by using a large con-
denser and a small inductance. The
Naval rejector, in fact, used a total
inductance of about 4.5 to 12 micro -
henries, the' final adjustment being
made by means of a sliding contact
on a three-quarter circle of thick
copper bar.

Acceptor

The next trap to be tried was the
acceptOr trap, as shown at (b) in
Fig. -i. The results obtained are
shown in the Fig. 6 curve, and .it
will he. seen that this is much
sharper, but shows a curious dip at
a point about 25 degrees before the
zero point, which, should it coincide
with the frequency of a station to
be received while the trap was in
use, would seriously cut down its
signal strength.

Better Results
Although this curve is steeper

than all but one of those obtained

with the series rejector circuit, we
find nevertheless that a consider-
able reduction in signal strength
would appear to result with sta-
tions whose frequencies fall approxi-
mately between the two points pro-
jected in the figure. If, therefore,
it is deSired to receive stations work-
ing at frequencies close to that of
the interfering- station, it is neces-
sary to use a trap with afar sharper
and steeper curve than those so far
tried ; and, a further important
point, this should preferably be
more symmetrical about the zero
point.

Lo Ise -coupled Absorption
The next trap to. be tried was (c),

the coupled abSorptiOn type. This
gave a far more satisfactory curve,
as shown in Fig. 7. A No. 75
plug-in coil was -used, and here we
find that only over a narrow band
of frequencies either side of the re-
sonant frequency of the trap will
signal strength be cut down. Yet
ven this does not seem quite as

good as it might be.
Reduced Interaction

Let us, then, see what we get
with another form of loose -coupled
absorption trap, as shown at (d) in
Fig. i. The resulting curve is
giyen in Fig. 7-, which, -it will be
seen, gives- the same preliminary dip
as the rig. 0 (acceptor) curve, but
not nearly so pronounced. Further,
it was found that the trap condenser
and the tuning condenser hardly had
any interaction effects at all.

Auto -Coupling -

The next two curves (Fig. 8) were
taken with an auto -coupled absorp-
tion trap, as shown at (e) Fig. I.
The curve marked :I was taken with
22 turns of the trap coil common to
the aerial circuit, and that marked
2 with only i6 turns. It will be
seen that the curves are identical,
except for the fact that -curve i is a
little less steep than 2.

A Comparison of one curve of
Fig. 7 and the two of Fig. 8 shows
that they arc almost the same. If
the Fig. 8 curve is a little steeper,
the Fig. 7 curve does not show such
a large preliminary dip.

Practical Use
In actual practice the writer has

found that there is very little to
choose between the two; if any-
thing, the auto -coupled trap haS
proved the more satisfactory of the

.two, and it was, in fact, incor-
porated by the writer in the " Stable
Three -Valve Receiver in Wireless
Weekly, Vol. 5, No. i t, with which
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it was found possible to receive 2ZY,
without interference from 2L0 while
the latter station was working.

This type of trap was further
adapted for use in a type of selec-
tive circuit described by the writer

1-a
28
W7

(I)r. 6

s
Q4

0 3

10 20 30 40 50 60 70 80 90 100
TRAP CONDENSER READING

Fig. 8.-Different turn numbers in the
aerial coil gave these curves with the

auto -coupled wave -trap.
in the October 28 issue of Wireless
Weekly, and here again it proved
the most satisfactory method to em-
ploy, if the maximum selectivity was
to be obtained.

Wave -traps and Aerial Circuits

It should be remembered in con-
siderin,g,what wavetrap to use that
its action is most probably influ-
enced by the type of tuning circuit
with which it is used. Thus the
acceptor circuit is most suited for
use with an untuned aerial coil. The
application to this method was first
described by Mr. A. D. Cowper,
M.Sc., -in the Vol. 6, No. 7 issue of
Wireless Weekly. Similarly dif-
ferent traps may work better with
different aerials, and this must be
so in view of favourable reports
received from various readers with
regard to a type.of trap that the
writer has never been able to use
on his aerial with any degree of
success.

Conclusions
In conclusion, the writer would

state that all these readings were
taken on a small aerial about 20 ft.
long, although the practical recep-
tion results obtained, which favour
the auto -coupled trap, were also
observed on an aerial of average
size.

METRE -KILOCYCLE
CONVERSION TABLE F,

Owing to a printer's error on
page_ 252 of Wireless Weekly for
November it, the kilocycle equiva-
lent of 21 metres was given as
12485.7 - kc. This should read
i 285.7 kc.
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'Ashtonhear. from Mr. C. W.
(G5CW) . that he

has received signals from
Australian 6AG, the station men,
Coned in these columns a fortnight
ago. This is, as far as .we know, the
first reception of A6AG in this
country. He also suspects that the.
intermediate " R " is being un-
officially used by the Russian
amateurs.

Telephony
A fair number of British stations

nipw seem to be taking a rest from
the ultra -high frequencies, and are
'Working on telephony on kc.
and under .(r oo m. and over.). The
Most 'active are sIS, 6JB, 20N,
2KT, 5BY and 2ZB. The latter is
struggling with the problem of
modulating an input from one flash -
lamp battery by means of the. grid -
control system. 6QB is breaking all
" mileS-per-watt " records by work-
ing telephony with 2ZB (zoo yards
away) with an input that cannot .be
measured. His " high "-tension
supply for these tests consists of one
ii -volt dry cell !

Long Distance. Working
'We have little doubt that " forte "

\ vill meet with increasing popularity
as the winter progresses, partic,u-
larly on account of the difficulty in
transmitting really good telephony
on the very high frequencies. -
Several of the well-known British
stations having succeeded in work-
ing the Antipodes on telephony, one
wonders what there is left for thetas
to do in the " DX " field of radio.

zLZ's telephony on 6,667 kc. (45
in.) is received R9 in South London
during daylight, and is actually too
xveak to he understood during the
evening. This is, of course, ex-
plained by the fact that his distance
is only about 5o miles.

He has also established two-way
communication with a U.S. Govern-
ment station at Manila, Philippine
Islands, using C.W. on 6,667 kc.

.France
We have never yet heard a really

good telephony transmission from a
French amateur, but whether this is
really because they are not so expert
in these matters as the British
stations, or whether they -all delight
in a badly -smoothed A.C. note, is
diffiCult to decide. For sheer power
and noise, however, France stands
first ! Practically all the active
French stations work the Antipodes
regularly.

South America
A new country is represented in

South America, namely, Bolivia,
using the intermediate " BO." The
only active station, as yet is BO -A9,
in. Oruro. The Brazilians are in-
creasing- in numbers, and we hope a
complete list of their addresseg- will
soon be available.

Atmospheric Interference
Readers using high -frequency

amplification for short-wave work
may find the following a helpful
hint for reducing the strength of
atmospherics : instead of connecting
the aerial to the primary coil in the
usual way, connect it directly to the
anode of the detector. It is then
coupled to the input to the H.F.
valve by means of the reaction coil.
Atmospherics certainly are reduced
in strength, but it is rather difficult
to decide whether the signal -atmo-
spheric ratio is altered very much.
Perhaps readers will let us know
their opinions on this subject.

Parasitic Noises
Another useful idea for minimising

the parasitic noises often alluded to
as " mush;" in a receiver using
L.F. amplification, is to place a high
resistance across the secondary of
the first L.F. transformer. A large
condenser across the high-tension
battery is, of course, a necessity,
but it often improves results to con-
nect the condenser across the low-
tension' battery as well as the high-
tension.

Transmissions from Nauen
The..folloWiner calls, often heard

on the higher 6frequencies at very
284

great strength, all belong to the
German- Experimental and Research
Station at Nauen : AGA, AGC,'
POF, POW, PDX, POY, POZ..
The frequencies of these transmit-
ters do not seem to be. fixed, but
they all work between 15,000 and
7,500 kc. (20 and 4O metres).

Switzerland
All Swiss amateurs may be reached

now via " Le Journal de Radio,"
Lausanne. Commimications 'should
he sent under cover, ' as only one
licence has, as yet; been issued for
transmission in Switzerland. The
fortunate one owns the call -sign

A Round -the -World Relay
A message that a 'Washington

transmitter was recently unable to
transmit to Georgia (Soo miles dis-
tant) was overhead and relayed by a
Californian amateur. His -message
was overheard by a New Zealander,
who relayed it to Australia, whence
it was sent direct to London, and
delivered across the Atlantic to
Georgia ! In other words, a mes-
sage that could not be sent 500
miles direct reached its destination
by travelling right round the world.
a practically " " route being
used.

This illustrates in a striking
manner the extraordinary carrying
powei- of the high frequencies over
long distances, while they are still
inaudible over shorter spans.

A New Intermediate
We have particulars of one more

officially recognised " intermedi-
ate," namely, " SR," for the

_Salvador Republic. It should be
noticed that, in the case of inter-
mediates comprising two letters,
they are always " grouped " in the
transmission to avoid any ambi-
guity. For instance, America 410
calling Salvador 2CH would not
send simply " 2CH SRU 410," but
" 2CH SRI U. 410." The advis-
ability of this will at once be seett
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Choosing Valves to Suit Your
By D. J. S. HARTT, B.Sc.

The choice of suitable types of valve for various functions in a

receiver is a matter of considerable importance for efficiency.
In view of the large number of valve types now available, these

notes should be of value to the experimenter.
a

IF anyone takes the trouble to
prepare a list of the. receiving
valves available on the British

market, together with their more
important characteristics, such as

The Ediswan
P.V.5 D.E. is
representa-
tive of the
5 -volt dull -
emitter type
of small
power valve.

filament voltage, filament current,
suitable high-tension voltages, in-
ternal impedance and theoretical
amplification factor, he will realise
what a large selection there is to
choose from for the various pur-
poses for which we use valves in a
receiving set.

Confusing Nomenclature
With such a large selection of

valves available, it is not surprising
that beginners in wireless, and often
moire advanced amateurs too, find
themselves in doubt as to which
valves will suit their particular
requirements best. Despite the
fact that practically all the manu-
facturers now specify for which
purposes each of their particular
valves is best suited, there is still
some confusion which is certainly
not lessened by the varieties of
systems of nomenclature now in
existence.

Under such circumstances a few
general hints on the selection of
valves for particular purposes, with
a mention of representative types
for guidance, may be of help.

General Classification
As a sort of general classification,

receiving valves can be allocated
positions in one of the three
groups :

(i) Valves for high - frequency
amplification.

(ii) Valves for low - frequency
amplification.

(iii) General purpose valves.
Few manufacturers have pro-

duced valves specified particularly
for use as detectors.

Filament Voltage
There are a few general conside-

rations to be taken into account
which will govern your selection.
First, if you are using a multi -valve
set, you will choose for convenience
valves which, require the same fila-
ment voltage. You need not do
this, of course, for provision can be
made for the use of valves of differ-
ent filament voltage in the same set,
but this is rarely necessary, except
in special cases. However, if
valves requiring the same filament
voltage are used, and the filaments
are run in parallel in the usual way,
it is often possible to dispense with
some of the filament resistances.

An Osram law -
consumption
2 -volt valve de-
signed for H.F.
amplification and

rectification.

Valves rated at *6 volts or 5.6 to 6
volts can be run quite safely in this
way from a 6 -volt accumulator, and
similarly we can in some cases dis-
pense with resistances when using
valves rated at 3.8 to 4 volts, and
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Circuit

Two Cleartron valves of the
small power class.

2 volts, and, under some conditions,
when using 3 -volt valves, by a suit-
able choice of low-tension supply.

Filament Current

Secondly, We must consider thd
question of total filament current
consumption, and make sure that
this is sufficiently within the limits
of our low-tension supply to give
a reasonable number of hours of
service for each charge if an accu-
mulator is being used. This will
not, of course, greatly concern those
who have good charging facilities.

Low Consumption Valves
However, for those who can use

only dry batteries, the question of
filament current consumption is of
importance, and the valves will have
to be carefully selected if satisfac-
tory service is to be obtained from
the dry batteries. Now the types
of valves which can be used satis-
factorily with dry batteries are
those such as the Wecovalve, which
takes .25 amperes at .8 to 1.1 volts ;
the 2 -volt valves such as the Burn,.
dept H.L.2t3, Cosmos D.E.ii and
S.P.18, the Marconi and Osram
D.E.2 valves, the Cleartron C.T.15,
and some other types, also the
3 -volt valves such as the B.T.II.
B5, the Mullard D.o6's, Marconi
and Osram D.E.3 and D.E.3B,
Ediswan A.R.o6, which are all of
the .o6 amp, class, and such' valves
as the C.T.o8, Mullard P.NI.4, and
others.

Dry Batteries
In any case, it is unwise to use

dry cells when the total filament
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current consumption is More than
about .25 to .3 amps., and for
current consumption of this order
only the largest sizes of dry bat-
teries specially made for the pur-
pose by reputable manufacturers
should be used, or a suitable number
of the smaller dry batteries for L.T.
supply run in parallel. This, there-
fore, places a limitation Upon the
number and types of valves which
can be run satisfactorily from dry
cells.

H.F. Amplification
I will next deal generally with the

types of valves suitable for various
purPoses, taking- in the first place
Valves for high -frequency amplifica
tion. Many people are content to
use general purpose, bright- or dull -
emitter valves for the purpose ;
others prefer some of the more
special types of valve. It is all
largely a questicin of the type of
H.F. circuit employed. The
majority of the special H.F. valves
have high:theoretical amplification
factors, with correspondingly high.
values of internal impedance.

High Impedance Valves
I refer to such types as the

Mullard D.o6 (6o,000 ohms, 17),
Burndept H.310 (75,000 ohms, is),
Marconi and Osram QX valves
(8o,000' ohins, 25), etc. These are
best suited for high -frequency circuits

I pair of general purpose 2- and 3 -volt
dull -emitter Cleartron valves.

ruhere the external impedance in the
anode circuit is high, such as is the
case with the tuned anode coupling,
for then the actual amplification
obtainable more nearly approaches
that indicated ,by the theoretical
amplification factor. Under these
Conditions we have to contend with

the question of stability, and some
form of stabilisation is in many
cases required. This matter, how-
ever, has been dealt with by other
writers in thiS journal. In some
H.F. circuits, where the external
impedance in the anode circuit is
small,- we may even get better ant-
plification by using a Iow-impedance
valve 'of the small power type hair-
ing a nioderate amplifiCation factor
than by employing a high p. valve
of high impedance.

Amongst the special H.F. valves,
in addition to the  type referred 'to
above, may be mentioned the Mar-
coni : and '_Osram
(25,000 ohms, r6), the Cosmos
S.P.r8, Green "Spot (17,000 ohms,
15), Mullard' ,Red Ring-.
(40,000 Ohms, 9. 8) ; . and E di swan
A.R.D.E. Red Line (40,000 ohms,
9.5), and Burndept H. .5r2 (45,000
ohms, 18),' and Cossor P2 (4o,000
ohins, ro).

Detector Valves
.As far as valves. for use as detec-

tors are concerned, apart from the
More commonly used general-pur-
pose valves: might mention.
the suitability - of some of the
valves with a high value of kw,'
such as the special H.F. valves or
those designed particularly for
resistance , capacity. amplification,
Such as the D.F.A.4, D.E.5B,
D.E.3B, S6, These
latter valves all have theoretical
amplification factors of the order,
of 20.

Low -Frequency Amplification
For low -frequency amplification

there is a very wide choice of
valves; in fact, the 'array of L.F.
Valves may inake the bcginner's
choice rather a perplexing matter.
If, however, you are using a multi -
valve set, and you decide on your
H.F. valves and detector first, it will
he an easier matter to select the
L.F. valve or valves, for your selec-
fion will then be made presumably
from one of the 2-, 3-, 4- or 6 -volt
sub -groups. The first L.F. valve
should- haVe a moderately low im-
pedance, and if only one stage of
low -frequency. amplification is being
used for moderate signals a valve
having an internal impedance of
around 8,000 ohms will be suitable.

Transformer Ratios
The choice of L.F. valves, if

transformer coupling is used, is, of
course, bound up with- the type Of,
transformers in use and their ratios;
the primary impedance being an
important factor, so a few hints on
these points may not be out of
place. -
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If a general-purpose valve af,_.
impedance around 30,000 ohms
is used for ,the detector, _a trans-
former of ratio 4 to i will be
suitable . for the first transfOrmer,
or a 2.5 to r if a valve of high
impedance, such as the D.E.3B
type, or one of the special
impedance 'H.F. valves,. is' used for
the detector. -If a valve of. impe-
dance 6,o0o to 8,000 ohms is used
for the first L.F. valve, a good 
transformer of 4 to r ratio may be
used in its anode circuit, with a
valve of lower impedance still, such
as the D.E.5A, for the last valve.

The Marconi D.E.8
H.F. type of valve
has an impedance
of 25,000 ohms
and an amplifica-
tion factor of 16.

A good 6 to 1 ratio transformer
is suitable for use in the last stage
in the anode circuit of a valve
having an impedance.of about 6,000
ohms or less.

These are general indications
Which will influence your choice of
L.F.. valves, but they are not in-:
fallible, since the ratio of a trans-
former means nothing unless the
primary impedance is adequate.
Resistance -Capacity Amplification
For resistance -capacity low -fre-

quency amplification, using anode
resistances of about roo,000 ohms,
it is desirable to use valves of the
special resistance capacity type
mentioned previously." With such
high value  anode_ resistances the
impedance of the valves may be
fairly high, and special valves of
high amplification factor have been
developed. For the last valve in a
resistance capacity L.F. amplifier, a
low -impedance power valve should
be used, - -

It must be realised that in this -
short article all the various makes
cannot be referred to, and omission
to mention particular Naives of some
makes should  not, therefore, be
taken to be a reflection on their
capabilities.
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ROUND THE WORLD IN ONE NIGHT

During the night of August 29-3o
signals from 2DX, Mr. W. K.
Alford's station at Camberley,
were heard by the stations whose
QSL cards are reproduced below.
This occurrence is of peculiar
interest, since it would seem to
show that waves of the high -
frequency used (6667 kc.) travel
equally well in a South -Easterly
or South -Westerly direction.
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A report card sent by a listener with
a 2 -valve receiver in Tasmania.
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The " Gazette " Again
you will have gathered from

the vivid accounts that you
have had from my able pen

of the inauguration of its special
wireless features and articles
that the Little Puddleton Gazette
has adopted a distinctly progressive
policy with regard to wireless. Only
a short time ago it might have
been said with some justice that the
Editor was the kind of person who
lets the grass grow underhit feet;
now - that he has got under way,
however, his progress is as rapid
as that of the proverbial rolling
stone, which, as you know, never
becomes moss -grown. Only the
other day Poddleby, Professor
Goop and I received another com-
munication from him bidding .us
attend at once, or rather earlier if
convenient to us, at his office.

More Haste . . .

On that particular morning, I
remember, I was feeling a little
tired after a heavy spell of work on
the previous day, and it was quite
on the cards that I should have
economised to the extent of two
meals, by making breakfast ceincide
with tea, -had I not been aroused
by the entrance to.'my bedroorn of
Poddleby and the Professor, who
were obviously very excited. As
they were both talking at once at
the taps of their voices, I did not

. . . Taking my bath while
wearing shirt and trousers .

at first gather what it was all about.
Poddleby, however, handed me a
note that the morning's post had
left at my house and signed to me
to open it.

It was then that I read fOr the
first time the momentous summons
that I have just been telling you
about. Having to hurry always
rather 'disconcerts me. That I
suppose was why I found myself
taking my bath whilst wearing my

shirt and trousers ; that was why
I shaved with the help of my eaidy
morning tea and drank my shaving
water at a gulp; that was why my
bootlaces flew into fragments
directly I touched them; that was
why being at last ready I seized
the first hat that I saw and jammed
it en.

. . Less Speed
It was unfortunate that the

hat should have been Poddleby's
bowler and that his head is several
sizes larger than mine. . The thing
went on easily enough, stopping
only when it touched my shoulders;
the trouble was to get it off again.
Poddleby and the Professor rushed
to my help, but as each pulled in a
different direction, the net result of
their efforts was nearly' to wring
my neck. Poddleby at last per-
suaded the Professor to desist and
himself took charge of the salvage
operations. Directing me to lie
down he 'placed his feet upon my
shoulders and his hands upon the
brim of the hat. "-Are you
ready? " he called. Being neces-
sarily speechless I raised my hand
in token of assent. Poddleby
heaved. There was a strange rend-
ing noise and his feet suddenly left
my shoulders. I still remained in
darkness. Feeling gently round I
found that though the brim had un-
doubtedly gone the rest, of the hat
was still there.

Poddleby was all for trying the
effect of another heave, but as both
my collar bones appeared to be
broken I , refused. I begged him
and the Professor to cut eye slits
in the remains of the hat and to
take me along as I was. After a
few further efforts at removing it,
they took this course, and we pro-
ceeded down the High Street. I
like to think that the 'greater part
of the laughter that I heard was
caused by Poddleby's appearance,
for he was wearing one of my hats
balanced precariously upon his
round, bald head.

The Proposal
When we reached the office of

the Gazette, the reporter -sub -editor -
compositor -chauffeur gave one wild
shriek of " Ku Klux Klan! " and
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hastily left the building. We made
our way, to, the editorial sanctum,
where the Editor, having got over
his first surprise,, produced a pair
,of scissors ,and freed me from my
visor, removing only, a small portion
of one ear in the precess. " And
now," he said; 'when we were all
once more composed, " let me tell
'you why I .asked yoti to wait upon
me. You -have probably  noticed
that some papers less well known
than: the Gazette have been provid-
ing broadcast programmes at their
own eXpense. The Daily Lyre, for
example, has given one, so has the
Splash, and a week or two ago the
Evening Scream, entertained us with
evening screams. Onde more I do

we proceeded down the
High Street . . .

not propose that the Little Puddle -
ton Gazette shall lag behind. I
intend that . we shall give a pro'-
gramme which will outclass those
of all others. I am not in favour
of going far afield in search of star
artistes. 'Briefly, I propose that
the entertainment shall be provided
entirely by members of the Little
PUddleton wireless club. Can I
count upon your help? "

" I for one," cried the Professor,
", am with you. I shall be most
happy to lecture upon mysteresis
losses in metaprocataleptic circuits.
I use the term mysteresis because

-nobody, myself included, under-
stands what they area" " And I,"
said Poddleby, " will lecture with
the utmost willingness upon the
HeaViside layer." " I, too," I
exclaimed, " will lecture, and so I
am sure will Sriaggsby and
Bumpleby Brown 'and General Blood
Thunderby and the -Admiral and
Gubbsworthy and Dippleswade and

Variety
" But you can't all lecture," said

the Editor. " That's just what we
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Rheostats which withstand
time and temperature

The rheostat or potentiometer
whose former buckles in a few
weeks or months should find no
place in your set. Unfortunately
the eye is not an infallible judge.
Formers of rheostats are apt to
warm up and soften-these are
no good.
LISSEN WIRE WOUND RHEO-
STATIC DEVICES are the kind
which uphold the traditions of
best English manufacturing

LISSEN WIRE WOUND
POTENTIOMETER, imposes no

the L.T. accu- e
mulator, 400 ohms - 4/
drain on

practice. By careful design
there have been eliminated all
the electrical and mechanical
faults which cause other devices
to be unsatisfactory in use.
Fit a LISSEN WIRE WOUND
RHEOSTAT OR POTENTIO-
METER, and remove the
possibility of a warped and
twisted former and shorted
turns. This cannot happen with
a LISSEN.

LISSEN WIRE WOUND DUAL
RHEOSTAT, better than any other dual on
each of its two sections ; the control
movement is equal to that of separaterheostats - - - - 6/-

LISSEN WIRE WOUND RHEO-
STATS, 7 and 35
each

ohms,
4/

Use also LISSENAGON coils the coils which intensify tuning. Tune
them with the LISSEN MICA VARIABLE CONDENSER (price 17;6) and
you have the best tuned circuit you can get.
Ask your dealer for a free copy of the TEXT BOOK OF LISSEN PARTS
or send direct-

LISSEN LIMITED
LISSENIUM WORKS, 30-32, FRIARS LANE, RICHMOND, SURREY.
'Phone : Richmond 2285 (4 lines). 'Grams : "Lissenium, Phone, London."
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It is in resistance to adverse effects that le
Components. conclusively demonstrate their
superiority.

Mica Fixed Condensers are an example.
Probably no other radio instrument shows
greater fluctuation from nominal value than
the fixed condenser. The average fixed con-
denser is easily susceptible to changes of
temperature, for instance

OTHER
COMPONENTS

include;
H.F. Transformers
Tuned Supersonic

Units.
L.F. Transformers
Autodyne Units

The proximity of a heated soldering iron when
making connections, is sufficient to cause some
condensers to decrease in value.
The (6 Fixed Condenser, however, has been
put to such searching tests that its efficient
performance under any conditions id' assured.
Further, it will continue to do its work
efficiently for an indefinite period.

agi) MICA FIXED CONDENSERS
Are of the permanent capacity engraved thereon.
Are instantly interchangeable.

PRICES
3'00011AF to 0'0009µF (030) .. VS each
0'001 µV to 0.01 la (031) 3/-
0'015 AF to 0'04 pr (034) .. 4/-

(Two clips are supplied with each condenser )
Above mounted on ebonite base with terminals, any value,
1/- extra.

COMBINED GRID LEAK AND CONDENSER
Price 5/- each

OBTAINABLE FROM ALL DEALERS

OTHER MR
COMPONENTS

include.
Filament Rheostats

Potentiometers
Grid Leaks -
Coil Holders

head -Office 8/71G7rIcs: P)
WEXHAM ROAD , SLOUGH L,IP

BUCKS. __=Lr-L_L WM
Manufacturers of Wireless and Scienti

.Thlephone:SLoycH 4 41 & 44 2 WEXHAM ROAD: SLOUCH
TELEGRAPRIC ADDRESS: RADIETHER. SLOUCH.

London Office & Wholesale Showrooms:
HASTINGS HOUSE,

NORFOLK ST. STRAND,W.C.2
fic Apparatus
:BUCKS: rekpfione:CENTRAL $272

CABLE ADDRESS: RADIETHER . SLOUCH
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all want to do," we chanted in
chorus. " Now I," said the. Pro-
fessor, " have ',some entirely new.
ideas." '1/4So- have I," said - Pod-
dleby. " And mine are newer than
any of them," I shouted- above the
din. " No, no," said the Editor
kindly ; " you shall all do Your bit,
but I am afraid -that you cannot all
lecture." We looked rather glum
on hearing this, but as each of- us
was ready ,to sacrifice himself to :the
cause we surrendered without a
Murmur. The programme was
roughly outlined within the next
half-hour, and at the meeting of the

. collaring the
instrument low . .

wireless club that same night the
Various items were fixed up, all
Members being sworn to the most
complete secrecy.

The Programme
When we arrived at 2L0 in a

bOdy we were all of us, I think,
feeling a little nervous. We stipu,
laced that we should .be allowed to
enter the padded cell in a body, so
that the person performing at the
microphone might have a sympa-
thetic audience. It was agreed,
too, that the announcer, having
once introduced us to the world,
Should depart and leave us to carry
out the programme. We took our
Seats round the. room, and, as the
hands of the clock moved to the
fatal hOur of eight, all of us found
it:rather hard to sit still. The first
item was " Home, Sweet Home,"
sung by the Professor, accompanied
at the piano by Mrs. Bumpleby
Brown. To say that this brought
tears to. every eye in the studio is
to put it mildly. Poddleby followed
with a; banjo solo, which was stated
to be " Last Night on the Back
Porch," but sounded much more
like midnight. on the garden Wall,
owing: to the breaking of three out
of the four strings whilst he was
engaged in whacking them.

Misunderstood
My turn came next. For some

reason that I do not quite under-
stand it was entitled " A Humorous
Monologue by Mr. Wayfarer.". I
have always failed to comprehend
why people fail' totake seriously the
articles that my pen produces. Only
one reader out of ,maity.thousands.

appreciated me at my -true worth in.
responding to the questionnaire
which appeared in Wirelesi Weekly
a short time ago, when asked " Do
vou, wish the humorous feature to
-be continued? " He replied, " I
do not, understand to which article
you refer." He alone has seen the
real worth of my writings ; he alone
has made up, I have no doubt, the
Goop-Wayfarer -receiving sets, and
has profited. thereby;- he alone
knows what is what. He is a man
and a brother. If he will let me
know who he is, he shall dine with
me,- and. dine royally-that is, if I

can touch Bumpleby Brown for a
fiver in the meantime. Anyhow,
there it was : " Humorous Mono-
logue.''

My Appeal
Rising from my chair, I pulled

down my .vaistcoat, and made a
theoretical step towards the micro-
phone. I say theoretical, because
Poddleby's large feet intervened,
and actually I -made several steps,
and was only brought up short- by
collaring the instrument low and
bringing it down with a crash to
earth. Forgetting all their instruc-
tions, the studio audience cheered.
You have probably noticed that the
great British public never laughs so
heartily as when somebody falls on
his ear. Picking myself up, I
gathered together the bits and.
pieces of the microphone, replacing
them as well as I could: 1' then 
proceeded to deliver a straight -
from -the -shoulder talk  upon the
brotherhood of wireless, in the
course of which I made a strong
point of the fact that many of the
greatest brains are handicapped by
the lack of the necessary cash to
provide themselves with apparatus.
I appealed to all and sundry to lend
their wireless apparatus to weaker
brothers in straitened circum-
stances, and I gave my own ad-
dress as one of the straitest of the
strait:

The General
The General's conjuring turn

was, I thought, extremely good.
His pike de resistance was the
Indian rope trick, which, as he ex-
plained to the audience, no one has
ever seen. Never have I more
regretted that television is not an
accomplished fact. Had the great
army of listeners been able to sec
Admiral Whiskerton Cuttle going
hand over hand up a rope that was
not there they would have enjoyed
cne 'of the thrills of .the century.
The General then borrowed a watch
from a gentleman in Balham, a tall
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hat from a listener in Wigan, and
a match from an enthusiast at
Inverness. He then proceeded to
-make an omelette, at the endof
which he returned all the borrowed
articles intact to their owners.
Snaggsby next sang " Annie
Laurie " with a Little Puddleton-
Scots accent, and after him came
Dippleswade with " Robin Adair."
Dippleswade was unfortunately so
nervous that no accent at all was
discernible. Admiral Whiskerton
Cuttle obliged with some sea
shanties, and Gubbsworthy followed
with a pathetic rendering of
" Swanee River." Gubbsworthy
claims to have a tenor voice, but all
his friends call it adenoids.

The Star Turn
The real star turn of the evening

now came on. Professor Goop and
myself, using the very latest of the
Goop-Wayfarer receiving circuits,.
took listeners! for a little trip round
the world on the magic carpet of
wireless. Our first item was mush
from Northolt; so was our second,
and so was our third. Our fourth
was atmospherics from the Atlantic,
and our fifth heterodynes from
Rome and surrounding districts.
All of these came through magnifi-
cently. We next put' on . Radio
Iberica during a thunderstorm,
Oslo S.B. with Stuttgart, and
Radio Paris with an obligato from
Daventry. Never have I known. a
more satisfactory " Round the
stations " trip than this.

. " There was a tiny
mishap" .

Sad
When we had all done our turns

the General tiptoed to the door,.
opened it, and signed to the
announcer that he might enter once
More. Bland and smiling,. :the
official came in- and made a little
speech. " I want," said he,' " to
thank everyone here for his and her

 splendid efforts. You have sur-
passed yourselves, if 1 may say so.
Unfortunately there was a tiny
mishap. Just as you started a'
.microphone broke down, and during
your hour we have been relaying
dance music from the Savoy." So
now you know just what you
missed.

WIRELESS -WAYFARER.
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Does an "Aperiodic" Aerial Radiate ?

t The question of re -radiation is likely to be of consider-
+
I

able importance in localities where there are numerous
+

aerials in a small area.
f
11 -4 -4 -1 -4 -4 -4 -4. -4-4-s044,1-1.-4-÷4.4-4.-0-4-0-0---4-0-4-4-1-4-0-4-4---4-4-, ill

PERHAPS one of the most useful devices
originated of recent years in America is that
arrangement of tightly - coupled primary. and

secondary windings With a variable condenser across
the.':- secondary - only, which for some reason was
Christened the " aperiodicaerial" circuit. One of the
claims originally made for this circuit was that it was
practically non,radiating; in :the. sense that when a
receiver employing' such an arrangement was allowed
to

._

oscillate.,
.

there was. little or no interference with
deij,hbburim,-. receiver's.-

1-,
.

A Doubtful Claim .

The arrangement undoubtedly does possess very
considerable advantages' from the point of view of

--0--
AERIAL

rnA A

3

By G. P. KENDALL, B.Sc.

Many experimenters are under the impression that
the use of an " aperiodic " aerial circuit is practi-
cally a cure for the radiation of oscillations. Mr.
Kendall here discloses the true facts of the case.

+44--0-0004-4--.-.4."00000400000----4-+--^4-.4-4-.-.---
+ the ordinary tuned aerial circuit, and one of the

- tightly -coupled tuned -secondary variety,- and possibly.
the quantitative results obtained will prove of interest.
The two aerials in question are both supported at one
end from a so -ft. lattice Mast, -but whereas one is held
at the other extremity by a short pole on the gable
end of the house and led doWn to a front window,
the other diverges at an angle from the first, -and is
led down to a workShop which is situated some thirty
yards away from the down lead of the first -men tidned
aerial. The arrangement is very much what occurs
under normal crowded, suburban conditions, and serves'
quite well for such experiments as these.

The Oscillating Receiver
Upon the workshop aerial a receiver was arranged,

consisting of- an experimental tuner and a detector
valve panel, so that it was quite easy to change over
from the Ordinary direct -coupled arrangement with
reaction to the tight -coupled scheme with tuned
secondary, again with reaction. For the tests a singlc-
valve reaction circuit was used, the valve being a
small power valve (a P.M.4) with 72 -volts high ten-
sion, and a milliammeter was included in the anode,
circuit, for reasons which will be seen in a moment.

Measurement of Signal Strength
This set was thrown into continuous oscillation' by

tightening the reaction coupling, and the effect upon
the other aerial was measured by tuning it to the.

4-0-4-4.44-+÷±-.0-4.-4-4-4-4-0-4-4.-4.4-4-4----4.4-4.4-40-4-44.-#4......-1

I
I
I

1

Fig. 1.-The oscillating set is shown
on the left, with provision for pro-
viding direct or " aperiodic " coup-
ling to the aerial. On the right is
the circuit of the Moullin voltmeter,
used for measuring the signal
strength derived from the oscillating

set.

selectivity and comparative constancy of tuning adjust-
ment over considerable variations of aerial capacity,
but this particular claim has always seemed to me a
doubtful one, particularly so in the light of certain
experiments which I have described in the November
issue of Modern Wireless, which most readers of Wire-
less Weekly will no doubt have seen.

Comparative Tests
Being in possession of two suitable adjacent aerials,

I recently carried out some tests upOn the relative
radiating powers of an oscillating circuit employing
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frequency of the oscillating set, and connecting a
Moullin voltmeter across the tuned circuit. The signal
strength so obtained was measured and then a change
was made in the circuit of the oscillating set from the
direct -coupled to the inductively coupled arrangement,
and signal strength once more measured.

Ensuring Constant Conditions
If it can be assumed that the 'radiating set was in

each case in a similar state of oscillation, the signal
strength recorded upon the second A6-ial may be
taken as a measure .of the relative- harmfulness of the
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arrangement. It is, of course, somewhat difficult to
arrange a constant output from the oscillating circuits,
and two different methods were tried, In the first, it
was decided that the set should be made to oscillate
fairly strongly, and the method adopted was to note
the reduction in the anode current of the valve as the
reaction coupling was tightened. When the anode
current had dropped to 2 milliamperes, it was
assumed that suitable conditions had been obtained
and the signal strength on the distant aerial Was
measured.

Measurement with Direct Coupling
Upon changing ever to the different circuit, the

reaction coupling was again tightened until the anode
current -dropped to 2 milliamperes, and the measure-
ment of signal strength was once more carried out.
In this way a figure of 12 vas obtained upon the dis-
tant aerial for the signal strength given by the oscil-
lating set with a direct -coupled circuit and a parallel
tuning condenser. With a series condenser the figure
of '0.5 was obtained.

The " Aperiodic " System
Changing over to the so-called aperiodic aerial

arrangement was done by tying to the side of the
plug-in tuning coil which was to form the secondary
winding a hand coil of No. 22 d.c.c. wire, of either 15
or 20 turns, whose ends were of course connected to
aerial and earth. It should be noted that the aerial
upon which the experiments were being done was of
somewhat small capacity, and hence the rather large
size for the aerial winding. These turn numbers are
the actual ones found most suitable in practice upon
this aerial for general reception upon frequencies
similar to that of 21.0.

Aerial Coil
The 20 -turn primary is of approximately the correct

size for the greater part of the broadcast band for the
best signal strength with a reasonable amount of selec-
tivity. The 15 -turn coil would be used when a high&
degree of selectivity is required at some sacrifice of
signal strength.

Preliminary Results
The results obtained were, in the case of the 20 -turn

primary, a signal strength of 8.5 upon  the distant
aerial, and in the case of the 15 -turn primary; a signal.
strength of 6. These figures, of course, suggest _a
distinct reduction in the amount of radiation, but
nothing to justify the assumption that the " aperiodic "
aerial circuit is by any means an effective one for the
reduction of interference.

Further Tests
A further series of tests was then carried out;

adjusting the oscillating set to slightly different con-
ditions. The method of obtaining uniform conditions
in this case was to increase the reaction coupling
gradually until the valve was just and only just main-
tained- in the oscillating condition. This method
approximates to the conditions existing where a set is
being used to search for distant stations in the oscil-
lating condition.

Results Obtained'
The results obtained in .this way were . as

follows. With the direct -coupled arrangement with
291

parallel condenser the figure of 7 was obtained upon
the distant aerial, and with a series condenser the
figure 6 was recorded. With the tightly -coupled
arrangement, using the 20 -turn primary, the sig-na
strength was 5, while with the 15 -turn primary it fell tc
only 2.3, again showing- a quite useful reduction in
interference producing power, but nevertheless not
such a one as to justify anyone feeling that in the
aperiodic aerial arrangement is to be found a " safe "
Circuit.

The aerial of the Canadian National Railways Broad -h
casting Station, from which the special programmes

for reception in this country were sent out.

German Amateur Transmission

KXH is the call -sign of a well-known German experi-
menter in Heidelberg. We have no details regarding
the power used, but signals from this station are
heard strongly in England, on frequencies of 6,000 and
3,000 kc. (50 and too m.). We ark unable to publish the
full address of this station, but all correspondence may
be sent via Captain E. H. Robinson (5YM), " Lang -
mead," Pirbright, SUrrey, who will be pleased to
forward it.

Another call -sign frequently audible in this country
is iNUMM, which belongs to the U.S.S. Litchfield; one
of the vessels taking part in the United States Navy
manoeuvres. in the Pacific Ocean. Reports on recep
tion of NUMM will be welcomed, and should be
addressed to " The Wireless Operator, U.S.S. Litch-
field, c/o Postmaster, San Francisco, U.S.A." The
transmissions take plaCe at various frequencies between
7,500 and 15,000 kc. (20 and 40 metres).
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Inventions and
Developments

UNDER THIS HEADING
tI'? J.H.REYNER,B.Sc. D.I C.. A.M.I.E.E, OF

THE RADIO PRESS LABORATORIES, WILL REVIEW
FROM TIME TO TIME THE LATEST

DEVELOPMENTS IN THE RADIO WORLD,

Ii is often convenient to be able
to connect several receivers to
one aerial. Commercially this

would have advantages in a large,
central receiving station handling a
number of services, or on board
ship, where a multitude of aerials is
undesirable.

Amateur applications of the prin-
ciple readily suggest themselves,
but it is not generally known that
the system is a perfectly feasible
one.

Theory of Operation
The essence of the arrangement

consists in the insertion of a high
resistance, of the order of 10,000
to 50,00o ohms, in the aerial cir-
cuit. The currents of various fre-
quencies flowing in this
produce voltages across
each receiver a valve

resistance
it. For
is tapped

selected and amplified in the usual
way.

A Practical Method
A simple and readily -applied

method employs a tuned anode
arrangement, but this is not always
selective enough. Dr. Hoyt Taylor,
of the American Navy, has devised
a system of filters which gives all
the selectivity required. This
system is illustrated in Fig. r, and
Dr. Hoyt Taylor describes the
arrangement as follows :-

." In the figure A is an aerial
having a high resistance in series
therewith. The thermionic valve V
has its grid circuit connected be-
tween two points in this resistance.
The plate circuit of this valve con-
tains the tunable high -frequency
circuit having inductance Li and
variable capacity Cr in parallel rela-

Fig. 1.-The receivers to, be connected to the aerial are tapped across
suitable portions of the resistance R.

across a suitable portion of the
resistance, so that amplified cur-
rents from all the stations within
range are obtained: By the use of
suitable tuned circuits, the parti-
cular station required may be

tion. I find it preferable to make
the ratio of inductance to capacity
in this circuit large. There is also
included in this circuit a device J,
which I term a rejector. It com-
prises a very low inductance
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element having very low resistance,
usually being one or more turns of
very heavy copper strip or wire,
and a large capacity condenser con-
structed to have small resistance,
the condenser being made variable
in order to permit of tuning the
rejector element to the desired fre-
quency. Shunted around the rejec-
tor is a tunable circuit containing
inductance L2 and variable capacity
C2 in series. A receiver is asso-
ciated with this last-named circuit
usually through a tunable circuit con-
taining inductance L3_ and variable
condenser C3 with leads to a detect-
ing device or to an amplifier and
detector as desired.

Batteries
" Bt is a source of current for

heating- the filament of valve V, and
132 is a source of current for. the
plate circuit of this valve. These
same sources may be used in con-
nection with the amplifier and
detector if valves are used in con-
nection therewith. The capacity
C4 is preferably large, and is intro-
duced mainly for the purpose of pre-
venting a short-circuit of battery
B2. The aerial may be tuned, but
this is not essential, as the high
resistance R in series therewith
renders it aperiodic.

" Any number of receivers may
be connected with the aerial through
similar valves and circuits as- de-
scribed above through additional
leads connected between potints".in
the resistance R, as illustrated.

" I term the valve V a coupling
valve because it couples the collec-
tor to the selective circuits and
receiver, as illustrated, and at the
same time prevents a reaction
caused by variations in these circuits
on other circuits connected to the
collector.

(Continued on rage 309)
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*
SOME FURTHER NOTES ON COIL RESISTANCES

By J. H. REYNER, B.Sc. (Hons.), A.C.G.I., D.I.C., A.M.I.E.E.

In last week's issue Mr. Reyner gave some most interesting results of measurements with the Auto -
Resonator of the H.F. resistance of different types of coils. Some additional information on the same
subject is given here, further coils having been subjected to tests, and certain preliminary conclusions

are reached.

I-HAVE been following up my investigations on
the subject of the resistance of tuning coils, with
results which are both interesting and at the same

time somewhat disconcerting.
Further Investigations

In an attempt to find the effect of using different
gauges of wire, a large number of coils have been
wound and the results compared. It will be
remembered that last week the preliminary results
indicated that over a certain range of inductance in
the region of too -150 microhenries, the resistance of
a coil wound with 30 -gauge wire was actually lower
than that of a well -spaced winding of 22 -gauge wire.

Different Gauges of Wire
The next step in the investigations was obviously

to wind a series of coils all on the same former, but
using different gauges of wire, and this was actually
carried out. Coils were wound on a plain 3 -in, ebonite
tube, with 22-, 28-, 30- and 36 -gauge wires, the wind-
ings in all cases being straightforward unspaced wind-
ings. Double silk -covered wire was employed, so
that there was -a very slight spacing due to the insula-
tion ; this spacing also increases slightly as the finer
gauges of owing to the slightly
thicker covering in proportion on the finer gauges.
The spacing, however, was so small that the windings
could reasonably be considered to be unspaced.

Curves Obtained
Now the remarkable thing about the results obtained

is that all the resistances lie practically on the same
curve over a certain range of inductance. Fig. 1
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Fig. 1.-Over a certain range of inductance the H.F.
resistances of coils wound with different gauges of wire

are practically equal.

shows the curves which were obtained for the various
coils, and it will be seen that they all overlap over the
range from 75 to 15o microhenries.

A Critical Point
As soon as the inductance is increased beyond about

15o microhenries, then there is a considerable dis-
crepancy between the curves and the resistance rises
somewhat rapidly with ithe finer' gauges of wire.

250

For the lower inductances, however, the resistance
for a given inductance is almost the same, irrespective
of the size of wire employed for the coil. We can
thus draw a representative curve for the particular
diameter of former, such as is shown in Fig. 2, shoW-
ing the resistance which may be expected for a given
inductance.

Various Diameters
For other diameters of former, -the representative

curve will, of course, be different. In Fig. 2 I havc;
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Fig. 2.-Changes in the diameter of the winding former
produce the variations of resistance shown by these

curves.
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shown, in dotted lines, the curves for a 2 -in. and a
4 -in. former. These curves are only intended to indi-
cate the nature of the variation produced in the
resistance by a change in the diameter of the former.
I have not yet taken an adequate series of readings
to enable a definite curve to be gin, as in the case
of the 3 -in. former.

Slight Influence of Diameter
The different effect of the different diameters of

former is really a comparatively small one, until one
reaches the smaller inductances, where the difference
becomes considerable. Another interesting point,
arising from the 3 -in. curve in particular, is that the
actual resistances for a given inductance are of the
same order as those obtained for a well -spaced winding
of thick wire on a " low -loss " former, as was shown
last week.

The " Low -Loss " Coil
Over the range of inductance under consideration,

therefore, up to about zoo it.tH,_ there is little or no
advantage in using one of the present types of low -
loss coil. Whether, in view of these results, we shall
be able to produce a really low -loss coil, remains to
be seen, although I have little doubt that we shall
ultimately Succeed in doing so.

Conditions for Low Resistance
Another important point is that, as the higher

inductances are attained, the lowest resistance is
obtained with the finer wires, the. 22 s.w.g. coil being
particularly bad. It should be remembered that these
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results apply only to close windings. The conditions
which obtain with spaced windings are somewhat
different, and here the -thicker wire shows up to better
advantage, although,- as we have seen, the actual
resistances are no less than can be obtained with an
equivalent close -wound coil of finer gauge wire.

A Practical Instance
This is a remarkable result, and at first sight' one

is inclined to doubt the accuracy of the measurements.
It is interesting to note, however, that Mr. D. J. S.
Hartt, B.Sc., has recently completed a five -valve set,
having. two high -frequency stages incorporating filters
made up on 3 -in. formers wound with 28 -gauge d.s:c.
wire, and has found.the tuning very sharp.

The Rt. Hon. Philip Snowden, M.P., who recently
broadcast a talk from the London Station.

Replacing one of the coils' with a spaced winding
coil of the " low -loss " type wound with 22 -gauge
wire resulted :in noticeably inferior results. This
receiver, which is called the " DX Five," -is ,being
described in the December issue of .Modern Wireless,
so that it will be seen that the conclusions drawn
from these resistance measurements are borne out in
practice.

Small Inductance Values
Considering next the actual values of the resistances,

it will be seen that we do not reduce the resistance
down to the s ohms limit until the inductance fails as
low as 75 microhenries. This is a comparatively small
inductance, and. tunes to .the. ordinary -broadcast
frequencies With- a much larger 'condenser than is
usually. employed. A- coil of this inductance would
actually require about 45o pittF in parallel, to tune. to
825 kilocycles.

Inductance -Capacity Ratio
It. is a moor less accepted faCt that, in. order to

obtain the best results from a particular ,circuit, it
sis necessary to employ a large coil and a mall con-

denser, so that we cannot consider that a coil such as
this really satisfies our .requirements: What is
required is a coil having a resistance of-ahOut 5"OhmS
with an inductance of about 200 microhenries or more.

294

Some Unexpected Results
In passing I may mention that the question of the

best ratio of inductance to capacity to employ in a
circuit is one which is interesting to, investigate, and
I am actually engaged upon this problem at the
present time. The results are very curious, and I

hope to be in a position to report upon them -shortly.

Theoretical Requirements
In order to comply with the requirement specified

above, we require a coil having an R/L ratio of 0.02'5
ohms per mic. The best I have come across so far.
is o.o7 ohms, which is about the figure obtained at
the Optimum point on the coils wound on 3 -in. formers.
Various attempts were made to obtain a. coil having a -
lower ratio than this,. and still having- a fairly high'
inductance,' but so far the attempt has not been
successful with single -layer. windings.

Multilayer Windings
If multilayer windings are employed, the problem is.

considerably complicated. It is well - known that the
-resistance of a coil increases rapidly as the number
of layers on the winding is increased, and, unfor-.
tunately, increases more rapidly than the indUctance,
so that the use of multilayer coils would -not appear
to offer much prospect of a solution. -

Plug-in Coils
Most of the commercial plug-in coils are of the

multilayer type, and, as is well known, vary
widely in efficiency. Some coils I have measured have
had resistances as low as 12 ohms, giving an R/L
ratio of about o.095, whereas other coils of eqoivalent
inductance have had resistances as high as 70 ohms.

Single -Layer Coils Best -

I do not propose, however, to say much about multi-
layer coils at present, because' the subject is one which
requires careful and somewhat lengthy investigation.
It is interesting to note, however, that, as far as I
have found at present, .the single -layer coils have the
lowest resistance.

CANADIAN BROADCASTING.

The walls of the studio at CNRA, the Canadian National
Railways broadcasting station, are not heavily draped.
The microphone can be seen on a pedestal close to the

piano.
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Four Valve
Quality Receiver.

Selective Four Valve
Broadcast Receiver.

IGRANIC Low -Loss Square Law Variable Condenser (Pat. No. 220312.)

Again-
the choice of experts
So long ago as last July the Igranic Low -Loss
Square Law Variable Condenser was recommended
for the Selective Four Valve Broadcast Receiver
described in the " Wireless World "-and now
once again this Igranic Radio Device is given pride
of place. It is in the Four Valve Quality Receiver
described in the issue of Sept. 16 that Igranic is
again the choice of an expert. A Quality Instru-
ment must of necessity be built of quality com-
ponents and so unbiassed expert advice recommends
the Igranic Low -Loss Square Law Variable
Condenser for the Four Valve Quality Receiver.
And this is not all, for in addition the Igranic-
Freshman Fixed Condenser and the Igranic
300 ohm Potentiometer are recommended for
this Quality circuit. Whatever circuit you build
make it a quality circuit-build with

IGRANIC RADIO DEVICES
They include: Honeycomb Duolateral Coils, Variable Condensers,
Fixed Condensers, Filament Rheostats, Intervalve Transformers,
Variable Grid Leaks, Variometers, Vario-couplers, Coil Holders,
Potentiometers, Combined Instruments, Vernier Tuning Devices,
Switches, Valve Holders, etc.' Also the Igranic Supersonic
Heterodyne Receiver Outfit. All carry the IGRANIC guarantee.

WRITE FOR THE NEW IGRANIC BOOKLET Y.74.

(IOU/4/C)
ELECTRIC

149, Queen Victoria Street, London, Works : BEDFORD.
Branches:

BIRMINGHAM, BRISTOL, CARDIFF, GLASGOW, Leers, MANCIIFSTFR NEIL CASTLE

AAIAILAAAAAAAAAAAAAAAAAA,

******************************
LOW LOSS SQUARE LAWORMOND

Int ^.1.:. CONDENSER
Public, emand is for Ormond
-the condensers with a
backingof thousands of users.
Do not accept any make of
variable condenser-see that
you get Ormond.
A new departure in con-
denser design giving many
important advantages -
especially suitable for short-
wave working.

IyiI I
Rigidness of construction avoids
warping, specially designed friction
washer maintains spindle tension

and ensures smooth action; moving vanes and end plates are at
earth potential, and losses are practically negligible. Fitted with
optional soldering tags or terminals.

LIST No. RC8x1II
oox mfd. 9/. '0005 mfd. 81. I

Capacity
"Handle

0003 mfd. 7/6 '00025 mfd. 6/6! Provides control of I
LIST No. RC8r/12 (with Vernier) !condenser or other

'oor mfd. 1016 *0005 mfd. tuning knob,
0003 mfd. 9/. '00025 mfd.

;and
is so de-

signed that

BrownBrothm
- Allied Companies -

THOMSON and BROWN BROTHERS, LTD
BROWN BROTHERS (Ireland), LTD.

Wholesale only. Head Offices and Warehouses :1
GREAT EASTERN STREET, LONDON, E.C.2.,
126, GEORGE ST., EDINBURGH, and Branches I

Please order from
your local

Wireless Dealer.

ssl MICA INSULATIO

4.
4.
4-

4.

4.

4.

4.

-

handle is I At_
adjust- I Aff.

able to any t*
angle of work- I It

Recom- I
mended for use I Jr-.
with ,Ormond I *.

Condensers. Id
No. RCoo/6 F,ach 7d.,

1_

******************************

l %co,,,,194,,

0.1 11),w 0 c

" 2 COMPLETE
CONDENSER

DR To i.00
"3 CAPACITY

CHECKED

"4AFTER FINAMEMBLY INSIAATION Utrasoo

FINAL CAPACITY TEST

PRICES :
Capacities for

Standard Grid
Condensers.

.00005 to .0005
2'6 each

Standard Fixed
Condensers.
.002 to .001

2,6 each
.0025 to .006

3/6 each
Combined

Grid Leak and
Condenser
3'- each

AN EASY FIRST
THE

Watmel Fixed Condenser is quite a new comer to Radio, vet
its standard of efficiency has already elevated it to a foremost

position amongst products of its type. The Wattnel is distinctly
different from other fixed condensers.
First, in its unusual design, wliich being symmetrical, ensures an even
distribution of electrical charges and the reduction of edge losses
to a minimum.
In its construction no wax whatever is used. Wax being subject to
dielectric losses and temperature changes with consequent results of
noises and changes in capacity, it will be readily appreciated that the
absence of wax in the Watmel is a vital improvement.
Only the very best gauged ruby Mica is used for insulation, while the
outer case is of high grade Bakelite.
Each condenser is individually tested and is guaranteed to he correct
within 5 per cent. Front all dealers.

CiWY
WATMEL WIRELESS V. LTD
332a, Goswell Road, London, E.C.1
NMI

AN ADVERTISEMENT IN " IN'IRELESS WEEKLY IS A GUARANTEE Or SATISFACTION TO BUYERS.
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THE FIRST WIRELESS LOUD SPEAKER WAS A 'CUWf

Another great triumph
for the incomparable

16town
THE four entirely new 113t0W11 Loud Speakers

further exemplify the fine spirit of progress which
has always dominated the organisation responsible

for the famous 113r0V0t1 H.I.

Each of them fulfils a different purpose. The Cabinet
Model (illustrated here) will appeal to those who require
an article of furniture to harmonise with the appoint-
ments of any room. The new H.Q. with its magnificent
sweeping curves is based on the superb 113rown Q-the
Loud Speaker de Luxe. And the new H.3 at a cost of
only £3 gives a volume obtainable only in other makes
costing several pounds more. Finally, there is the little
H.4-a Loud Speaker, only to inches high, yet equipped
with the same standard Ifirown tuned reed movement
as fitted to all the larger models. Whichever type of
Loud Speaker you choose you will always have the
satisfaction of knowing that-as a Iirown-it is the
finest in its class. All Dealers are now demonstrating
these new 33rown Loud Speakers.

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

xs Moorfields, Liverpool. 67 High Street, Southampton.
Dein:Its (Wholesale only): 13 Bushy Park, Bristol.

Cross House, Westgate Road, Newcastle.

To the Trade.
if you haw any
difficulty in
obtaining from
your usual soma
of supply, was
tow at gnat.

13rown Cabinet
Loud Speaker

A beautiful Cabinet instru-
ment of pleasing proportions,
made from best quality
polished mahogany. I,id
lifts up to expose adjusting
screw. Quartered sounding
board enhances appearance
and enriches the tone. 2,000
Or 4,000 ohms. £6.6.0

Gilbert Ad. 3983
AN ADVERTISEMENT ,IN " WIRri.rcS WEEKLY Is A GUARANTEE OF SATISFACTION TO BUYERS.
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Wireless
News

in Brief.

The We hear that, following
Northolt the recent agitation in
Station. regard to the bad inter-

ference caused by mush from the
Post Wee station at Northolt,
alterations. have been made to some
of the. transmitting gear with a view
to ressening. this interference. The
situation, however, is as yet by no
Means perfect, particularly in the
north-west area of London.

An official of the General Post
Office" has stated that the engineers
are taking all possible steps, but
that it is not an easy matter to
rectify the. trouble.

American
Broad-
casting.

From the following- ex-.
tract from a well-knoWn
Atner i c a n wireless

journal it would appear that some
efforts are likely to be -made to raise
the standard of the average broad-
cast transmissions " An. impartial
critic Must admit that we have but
thirty-five or pOssibly forty broad-
casting stations out of a total -of
abOut five hundred that are trying
to lift broadcasting- to the plane- of
a decent source of American enter-
tainment."

DitiontrY Music broadcast from
'H"rd in Daventry has been heard
Tasmania. by a wireless amateur in

Hobart, Tasmania - more than
12,obo miles away:

An English amateur helped to
accomplish this record, but it Was
ttotAtritil he heard by post from the
Tasmanian listener-Mr. N. W.
Crillbants of 38, Grosvenor Street,
Hebar't-that he knew it had been
dOne.

The amateur is \lr. F. A: Mayer,
of 'Wickford, Essex, who was pick-
ing Day -entry on the night of
September 12, and re-transmittirig
the programme On a low wave-
length. .

The subject of night -distortion of
the Daventry station is shortly to
be investigated thoroughly by fifty
amateur transmitters and fifty
listeners who are regular correspon-
dents of the British Broadcasting
Company. The -reports will be
passed on to scientists, who will aid
the B.B.C. in analysing the reports
received and, in suggesting explana-
tions of the phenomena observed.

The theory has been put
forward .that the fire
which caused the death

of a woman at Mersham, near Ash-
ford, Kent, last month, was occa-
sioned by the short-circuiting of the

 acctimulator belonging to a wireless
receiver. It was shown that a wire
short-circuiting the terminals of an-

-accumulator may, due to the heavy
current, become red hot and thus
set fire to the celluloid container.
An additional danger, under the cir-
cumstances, it was stated, lay in the
production of dangerous fumes
Which would render a person uncon-
scious.

A Wireless
Fatality.

The transmissions of the
station CNRA at. Monc-
ton, Canada, were re-

cently picked up successfully in this
country by the office of the Cana-
dian National Raiiway Company,
Cockspur Street, London, the com-
pany to which the station belongs.
Reception of this station was also
reported from Southampton and
Worsley, near Manchester, and
other parts of the country.

Despite unfavourable atmospheri-
cal conditions good results were
obtained, a listener at Southampton
reporting clear reception on a three -
valve set. In London, a note --
worthy achievement at the Cockspur
.Street office Was. lOud-speaker re-
ception of CNRA, using 'a frame
aerial and a seven -valve super-
heterodyne receiver.

.295

Reception
of CNRA.

TransatlanticThe British Broadcasting
Telephony. Company announce that

a series of tests especi-
ally arranged for amateurs on both
sides of the Atlantic will take place
at the end of January,, 1926. It is
said that there is a possibility of the
Rugby station taking part in the
tests, and, of Course, if this proves
to be the case, much interest and
value will be added to the experi-
ments.

We are informed that
the Hounslow and Dis-
trict Wireless Society

are installing wireless receiving -
apparatus at the Hounslow
Hospital, for which a " Hospital
-Wireless Fund " has been started
in the district.

Mr. R. M. Mr. Robert Moffat Ford,
Ford. of East Lodge, Park -

Row, Albert Gate, S.WT.,
appeared before Mr. Mead at Marl-
borough Street Police Court last
Thursday on an adjourned  sum-
mons, at the instance of the Post-
master -General, for-" That he,
between August 7 and September 7
last, at East Lodge, unlawfully
established a wireless telephone star
thin, and further installed and
worked a wireless apparatus with-
out the necessary licence," Mr.
Ford pleaded " Not guilty-" to the
three charges of establishing a
station, installing a wireless appara,
tus, and working it.

Mr. Percival Clarke, prosecuting
on behalf of the Postmaster -General,
stated that, tinder section 7_ of the
Wireless. Telegraphy Act .of- 19o4,
the defendant would be liable to a
penalty of .1.o if the charges were
proved. The Whole apparatus, save
the telephones of. .a _wireless listen-
ing -inset, had been tested since the
search; and -was found'- to be in
working.order and capable of receiv.
ing. .

Hospital
Wireless.
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A corner of the Research Building at the Radio Press Laboratories at Elstree.

g, VERY wireless experi-
menter knows that a cir-
cuit, which on paper
appears to be capable of
giving good results,
may in practice turn out

to be a dismal failure. Occasion-
ally the reverse occurs and a circuit
of no apparent theoretical value will
give astonishingly good reception.
In such a case it is always worth
while to follow the matter up and to
try to discover to what factor or

r
E

Fig. 1.-The circuit diagram of the
crystal receiver as originally submitted

for test.
factors the unexpected results are
due.

A Puzzling Circuit.
The circuit shown in Fig-. i was

recently submitted to Radio Press
by a reader who, quite naturally,
was puzzled by the good results he
obtained with it. It may be said at
once that if the diagram represented
the whole of the circuit, no reception
would be possible. The effect of
oscillations in the aerial would be to
cause the potentials set up across the
telephones and across both crystals
to rise and fall simultaneously.
Thus there would be no potential
drop across either crystal, no rectifi-
cation would take place, and no
signals would be heard.

A Capacity Connection
The secret ties in the capacity of

the telephones and wiring to earth.
Since the former are always shunted
by their self -capacity and the capa-
city between their leads, it does not
matter whether we suppose the
middle, or either end of them, to be
connected through a capacity to
earth.

Tuning Components
We may thuS draw the cir-

cuit again as in Fig. 2, the condenser
C, shown dotted, representing the

By the Staff of the Rad

The account given here ofttes
circuit submitted to us by
interest to those who hay

mysterious phenomeru

capacity 'of the telephones to earth.
The particular: tuning arrangement
employed :is immaterial, and it may
equally well be a plug-in coil, tuned
with either a series olparallel tuning
condenser, or a plain coil with a
sliding tapping arrangement, as
shown in the diagrams.

Test Measurements

This circuit has been triedon two
different aerials, respectively at dis-
tances of four and of thirteen miles
from 2L0. Tests were also made
on the lower frequency of Daventry.
In the case of 2L0 at a distance of
13 miles the measured rectified cur-
rent varied between twenty and
thirty microamperes, while an ortho-
dox circuit gave about forty micro-
amperes. The other aerial closer

E

A

C

Fig. 2.-Here the condenser C represents
the capacity connection between the,

telephones and earth.

to 2L0 gave similar results, but un-
fortunately no microammeter was
available in this case to enable
exact measurements to be made.

Reduction of Body Capacity
In an endeavour to eluddate the

action of the circuit, the Kest thing
done was to attempt -to reduce the
stray capacity C- (Fig. 2). For this
purpose a small loud -speaker was
substituted for the telephones, in
order to eliminate the capacity of
the latter to the experimenter's
head, and thence to earth. The
whole of the apparatus was then re -

2(16
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is carried out on a crystal
a reader should prove of

encountered apparently
of as similar nature.
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moved towards the centre of the
room. In spite of these precautions,
no reduction in Signal strength could
be detected.

Value of Stray Capacity.
The stray capacity C was then

augmented by -a variable condenser,
but an increase of its capacity to
.0005 µF caused no appreciable in-
crease in signal strength. Finally
this condenser was removed and
another variable condenser was in-
serted at A in Fig. 2. In order to
cause the signal strength to decrease
by about one-half, it was found
necessary to reduce the capacity of
this condenser to about .000012 µF.
Now the capacity C of the tele-
phones and wiring to earth is in
series with. this. capacity, and in-
creasing C too a large value causes

-
E

Fig. 3. ---The substitution of a radio -
frequency choke for one of the crystal
detectors produced an improvement in

signal strength.

no appreciable increase in signal
strength. Thus we may reasonably
deduce from these data that the
stray capacity. of the telephones to
earth is greater than .000012

One Detector Only
Connecting , the telephones to

earth generally, but not always, re-
sulted in a slight increase of signal
strength. If, however, the appro-
priate crystal was now removed
from the circuit, thus converting it
into a circuit of ordinary type, sig-
nals were, as stated above, invari-
ably louder.

46,0C  2

Y.1111111111

Apparatus submitted to Radio Press for test is seen here, together with
part of the general stores.

Choke and Tuned Circuit
Attention \\ as next turned to the

crystals, and it was found that a
greater signal strength resulted if
one of the crystals was replaCed by
a radio -frequency choke. Alterna-
tively a circuit tuned to the incoming
frequency was substituted for the
choke, when equally good results
were obtained. The. corresponding
circuits are shown in Figs. 3 and 4.

Action of Tuned Circuit
The action of the tuned circuit is,

of course, similar to that of the
chcike, as it imposes a very large im-
pedance in the path of high -frequency
currents, while the rectified low -fre-
quency currents pass without- diffi-
culty. It must be emphasised that
in all of these experiments the
apparatus was well insulated from
earth.

The Explanation
We may therefore explain the cir-

cuit (Fig. t) submitted to us as
follows;  The _high -frequency cur-
rent flows from the aerial, through
the crystals; and via the stray capa-
city C to earth. It is rectified by

both crystals, and flows through, the
telephones in the ordinary way: A:Ve

thus have a kind of double rectifica-
tion effect, but, as often happens in
such a case, this is more than
counterbalanced by the additional
damping introduced, so that any
gain which might be expected from
the arrangement is neutralised.

Conclusions
Although the circuit appears to

have no advantage over the more

E C.

Fig. 4.-As in Figs. 2 and 3 the con-
denser C is shown dotted, as most of
the tests were carried out without

an actual condenser here.

orthodox type,. yet it is interesting
as emphasising the importance of
stray capacities to earth.

111
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E9 Filament Chokes in Transmittin0
El
El
O By I.. H. THOMAS r6QB.
El0
O In his article on " How to Make a 45 -metre Transmitter " in the issue of " Wireless Weekly " for
El
El November 4, Mr. Thomas recommended the employment of chokes of a certain type in the filament
CI
O circuit of the transmitter. A certain amount of controversy having arisen as a result of this recom-
E
El mendation, Mr. Thomas has since carried out experiments with various methods of connecting such

El
El choke coils, and the results of these are detailed in the accompanying article.
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N the article on " A 45 -
Metre Transmitter,"
which appeared in
Wireless Weekly for
November 4, the fila-
ment chokes L5 and

L6. were placed as shown in Fig. 1,
which represents part of Fig. i of
the above article, connected directly
to the filament legs of the valve. A
certain, number of queries about the
efficacy of such chokes in the posi-
tion shown having been received, the.
writer has subsequently made
several variations in the positions
and sizes of these chokes. and some
of the results are appended here.

A Criticism

One criticism of the circuit of
Fig. i which was offered was that
the choke. L5 being in the grid-fila-

Fig. 1.-Part of the Fig. 1 circuit of the
previous article, reproduced to show the
positions of the choke coils L5 and L6.

merit circuit, the valve could not
possibly be made to.oscillate, unless
the choke were so inefficient that its
self -capacity acted as a by-pass for
the H.F. energy. The circuit, so it
was stated, should be re -drawn with
the lead from the coil taken to the
point B instead of A, i.e., the chokes
should be in the battery leads, as
distinct from the filament leads. .

New Choke Coils
The writer, therefore, first did. all

that seemed necessary to render the
chokes efficient. They were wound
with bare wire on a low -loss " skele-
ton " former, and the turns were
spaced, the number of turns being
increased from 20 to 25 to- keep the

natural wavelength unchanged.
The transmitter  was then put
into operation and adjusted to
the normal frequency, 6,667 kc. An
aerial current of .12 amps. was
obtained, the anode current being 22
milliamps. at 200 volts.

No change

The original chokes, wound on a
cardboard former, were replaced,
and, with no alteration whatever in
tuning, exactly the same aerial cur-
rent and anode current were ob-
tained. Obviously the. self -capacity
of the choke had little. or no effect,
since, even by retuning the circuit,
no greater aerial current and no less
anode current could be. observed.

Another Test
BDth chokes were then removed

and placed next to the accumulator,
i.e., one end of each of the chokes
was attached directly to each of the
accumulator terminals. The aerial
current and anode current still re-
mained the same as before, but it
was found necessary to vary the
setting of C5 very slightly. This,
of course, is quite understandable,
since the accumulator was about a
yard from the transmitter itself.
This state of affairs is represented
by Fig. 2.

Tuned Choke
The next test consisted in re-

placing the chokes as they were
originally and tuning 1..5 by means
of a variable condenser of .00025 tiF
capacity. The results of this experi-
ment were distinctly interesting, the
aerial current being found to fall
off gradually as the condenser
approached a certain setting, at
which the circuit ceased to oscillate.
This point was found, by coupling
the coil to the- receiver, to occur
when L5 was tuned to 3,333 kc.
(90 metres), i.e., the second, har-
monic of the frequency at which the
rest of the circuit was functioning.
A larger condenser, capable of
tuning the coil to 2,222 1.1C. (135
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metres), was substituted, and,
although the transmitter did not stop
oscillating, the aerial current fell off
considerably at this point.

A Further Precaution
With the chokes connected directly

in the. battery leads, as in, Fig. 2,
tuning one of them had no effect
whatever.

The coils were now raised some
six inches above the baseboard of
the transmitter, in case their capa-
city to earth had been responsible for
any, by-passing effect of the. H.F.
currents: Still no difference what-
ever was noticed. Care had, of
course, been taken to place the coils
so that their field was as clear as
possible of any solid objects, so that
this latter test had not been expected
to have- very much effect,

L5 LI-
Fig. 2.-This method of connecting the
choke coils in circuit was tried, with
the effect of altering the necessavy

setting of Cs.
Effect of Removing Chokes

Lastly, the chokes were removed
altogether. The aerial current .was
reduced to o. r. amp. and. the anode
current increased somewhat., By
no amount of retuning could the
conditions be brought back to
normal.

Conclusions
The inference drawn from the

above observations is that the
chokes, as shown originally, were
functioning quite satisfactorily.
Results, though not apparently im-
proved, were not hindered by re-
moving the chokes to the battery
leads, and the chokes were definitely
found to be necessary in this
particular case.
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Is Your Coupling Ti
By SYLVAN HARRIS.
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hit or Loose ?

It is quite likely that many experimenters have no very clear idea of
what really is " tight " and what is " loose" coupling. In the
following article Mr. Sylvan Harris gives details of experiments he
has carried out to ascertain the actual co -efficient of coupling

between coils of varying turn numbers and diameters.
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The primary coil is placed directly
at the middle of the secondary coil. V4

One might be tempted to think %
that the coupling is very loose. As
a matter of fact, if the co -efficient

lag'of coupling were calculated by

-IE. question has often
arisen as to whether
the coupling in a tun-
ing unit is loose or
close, and most people
who dabble in radio

have some qualitative idea of what means of the formulae given by the
loose and tight coupling mean. Bureau of Standards, it would. be
But there are very few, even found to be about 66 per cent:
among the " experts," who could Large Primary
answer with any degree of accuracy
the question as to what is the value
a the coupling co -efficient. In
fact, there are very few who have
the slightest idea as to how tight
" tight " coupling is, or as to how
loose " loose " coupling is.
Generally they think that if there

Source Pof
Niernating
Voltage

LI

L2 R2

Load
Resistance

Fig. 2.-A very simple form of coupled
circuit, having a pure resistance load

on the secondary.

are but few turns on the primary
of.the aerial circuit tuner, consider-
ing now the aperiodic or untuned
primary, that the coupling is loose;
this in ,total disregard. of the other
constants of .the circuits and of the
relative, spacing and geometrical
configurations of the coupling coils.

- A Few Examples
To bring the importance of the

whole matter -clearly to the mind of
the reader We may ask' him a very
simple question What, does he
think, is the co -efficient of toiipEng,
in a Unit having the following 
dimensions ?

SecOndary-55. turns
No. 20 d.c.c. Wire
24 in. in diameter
Self-inductance, 164 micro -

henries.
Primary --:12 turns

No. 20 d.c.c. wire
3 in. in diameter .

Self-inductance, 18 micros
henries.

Now suppose we consider a unit
with the secondary coil at the
middle of the primary of the follow-
ing dimensions :--

Primary-34 turns
No. zo d.c.c. wire
2i in. in diameter.

Secondary ---32 turns
No. 20 d.c.c. wire
31 in. in diameter.

One would suppose that, because
there is a large number of turns
on the primary winding-, the co-
efficient of coupling would be tighter
than-for the coils above. On the
contrary : the co -efficient of coupling
of the latter is slightly less-it is
about 6o per cent.

Effect of Position
To show further how poor our

qualitative ideas on coupling happen
to be, let us consider again the first
described coupling unit. If the
primary coil is placed directly at
the centre of the secondary coil, the
coupling is 66 per cent.; whereas if
the primary coil is moved out to
either end of the secondary coil, the
co -efficient of coupling may drop as
low as 25 or 3o per cent.

The writer has recently conducted
in his laboratories a study of this
question; part of the results of which
are included in this article.

Coupling Co -efficient
We shall. first try to obtain a

physical conception of the ideas of
coupling and the co-effiCient of
coupling. Suppose we consider a
circuit such .as is shown in Fig. 2.
This diagram shows a source .cif
alternating voltage connected' to a .
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Primary w
/2 Turns a
Diameter .

Secondary
55 Turns
N920. DCC. g,

Diameter 234

Fig. 1.- -This illustration shows the
coils used during the experiments.
As indicated, primaries of different
diameters were employed, with

similar turn numbers.

%

a

a

transformer, across the secondary
of which is connected a resistance.
If the equations for the currents in
the primary and secondary circuits
be worked out, it will be found that
the current in the primary circuit
will be the same as that in a simple
circuit whose inductance is

4n21112L2f2

Lr
Z.

in which M is the mutual inductance
between the primary and secondary
in henries, Lx and Lz are the self -
inductances of the primary and
secondary coils in henries, and f is
the frequency of the impressed
voltage in cycles per second and Zz'
is the impedance of the secondary
in ohms.

In other words, the effective in-
ductance of the primary has been
decreased by the effect of the
secondary coil. If the resistance of

instantaneous Direction of
Primary Current

Leakage flux
Mutual Flux

Instantaneous Direction of-
Secono'ary EMF

Leakage 17u,t

Fig. 3.-The magnetic field may be
resolved into primary and secondary
leakage fluxes and the mutual flux.

the secondary L2 be neglected in
the second expression it will reduce
to

L,.(1- 11112 )-9-L1
L

The second, quantity in the
bracket is called .the coefficient of
coupling, ' and the quantity 9- (the
Greek , letter sigma) is called the
leakage factor.
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A Practical Example

Now let us see what these various
terms mean. Fig. 3 -shows
coupling arrangement .-consisting of
a primary coil and a secondary coil.
An alternating voltage is impressed
across the terminals of the primary
coil. To fix our ideas, let us think
of a certain instant xvhen the current
in the primary is in the direction
s',Jown by the arrow on the wire
going into the primary. The. cur
rent in the primary winding- causes
a magnetic flux tobe set up, part
of which threads the secondary
winding and part of which does not
thread the secondary at all. The
first part is called the mutual flux,
and the latter the primary leakage
flux.

Mutual and Leakage Flux
The mutual flux is utilised in in-

ducing electromotive fOrces in the
secondary winding and, in consider-
ing the transformer .action only, is
the only part of the flux that is use-
ful in transferring energy from the
primary to the secondary ,windings.
The instantaneous directiOn of the
E.M.F. induced in the secondary is
indicated by the arrow on 'one of
the secondary leads.

secondary flux is opposed by the
mutual flux coming from the
primarY, and in this way energy -is
transferred from the primary to the
secondary. Another part of the
secondary flux links only the
secondary turns, and is lillOW11 as
the secondary leakage flux.

Leakage Factor
We earl now begin to understand

the meanings of the terms co-
efficient of coupling and leakage
factor. The total flux which is
available for transferring energy
from the primary to the secondary'
windings is that set up by the cur-
rent in the primary, and is repre-
sented by the self-inductance of
the primary winding. But not
all of this - flux is utilised.
Part of it goes to waste as
leakage flux. The co -efficient
of coupling, therefore, represents
the percentage of the total primary
flux that is utilised in the trans-
ference of energy. This subtracted
from unity 'gives the percentage of
the total primary flux which goes to
waste, viz., the leakage factor.

Tuned Transformer
Thus far we have considered an

untuned circuit-that is, a circuit in

A party of Canadians listening at the Cock spur Street Office of the Canadian
National Railway Company to CNRA, Moncton,Canada, the Company's station,

on the occasion of its first anniversary.

This secondary voltage causes a
current to flow in the secondary
winding which, in turn, causes
another magnetic field,. having a -
polarity oppoSed to that of the
primary, to be set up. Part of this

which no condensers appear. If
the circuits are tuned by condensers,
the simple transformer becomes a
resonance transformer ; similar ideas
hold true for the resonance trans-
former, but the e:Tressions becoMe
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more complicated. For the sake of
mathematical convenience, however
the simple form of the expression
for co -efficient of coupling is s
preserved, viz..-

k= x ioo
L,

in which k 'is the co -efficient o
coupling in per cent., M is th
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Fig. 4.-These curves show actual cause
obtained by measurements made on

ordinary aerial coupling.

mutual inductance existing between
the two circuits coupled together,
Li and L2 are the total self -induc-
tances in the primary and secondary
circuits, _respectively. -

The Co-efficients of Coupling
Now that we have obtained some-

what  of a physical conception of
these ideas, -let us see 'what values
the co -efficient of coupling may have.
in our radio tuning units. An
Ordinary aerial coupling coil was
constructed, as shown in Fig. r.
The mutual indUctance between the
primary and.

.

secondary was.
measured for various positions of
the primary on the secondary. The
self -inductances of the.. two coils
Were also measured. and, by means
of the- formula given above, the co-
efficient .of coupling was calculated.
The chart in Fig. shows plainly,
the results, obtained.

When., the primary was directly
at the centre of the secondary, the
mutual inductance and the co-i
efficient- of coupling were greatest... 6
As the primary was moved away
from the. centre toward the ends (.1'-f
the secondary, these dropped off.
rapidly, as indicated- by .the increas--
ing slopes of -the curves.

Increased Diameter
Another set. of coils was

measured, using the same second-
ary, but having a larger diameter
for the. primary coil. The same.
number of turns' was used on the
primary. The effect of the in-
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Vernistat

or delicate
Filament Control

The Efesca Vernistat (Patent) is the most delicate filament
control yet invented, and should be used wherever a separate
rheostat is employed for H.F. and detector valves. The
Vernistat is smooth and silent in operation, and absolutely
safeguards the valves from an accidental burn -out through too
rapid switching on. Three complete turns of the knob are
required to bring in or out the whole resistance.
The Vernistat is made for both dull and bright emitter
filament control, resistance 5 ohms or 30 ohms.

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

Ask your Wireless Dealer for:-

Wholesale
Only :-

COM PON ENTS

FALK, STADELMANN & CO., Ltd.
Efesca Electrical Works,

83 - 93, FARRINGDON ROAD, LONDON, E.C.1
and at Glasgow, Manchester and Birmingham.
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Creased diameter can also be seen
in Fig. 4. The effect of the in -
Creased. diameter is to lower con-
siderably the mutual inductance and
co-efliCient of coupling.

To investigate further the effect
of the priMary diameter on the
coupling, the curves shown in
Fig. 5 were computed. The same
secondary coil as used in obtaining
Fig. 4 was assumed, having a self-
inductance of 164.2 microhenries,
and calculations were performed,
various primary coils of different
diameters but of the same number
of turns being assumed.

Relative Diameters
In these curves (Fig. 5) the

primary coil was always at the
centre of the, secondary, that is,
their centre lines coincided. The
calculations were started with the
assumption that the primary coil
Was always to have r z turns of
29 -gauge d.c.c. wire on it. The
diameter of the primary was taken
as small at first and gradually in-
creased. The line AB in Fig. 5 in-
dicates a case where the primary
has the - same diameter as the
secondary. Of course, this ...is
physically impossible, but the point
is indicated. to show where the
maximum value of mutual. induct-
ance and co -efficient of coupling are
obtained.

To the left of the .line AB the
primary diameter is smaller than
that of the secondary, and to the
right of AB it is greater. It will
be seen that as the diameter is in-
creased, the self-inductance in -
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Fig. 5.-The coupling has its maximum
value when the two coils have the same

diameter.
creases at a nearly constant rate.
At the same time, the mutual in-
ductance and the co -efficient of
coupling increase steadily, until the

 maximum values are obtained when
the two diameters are equal.

A Discrepancy
As the diameter of the primary

becomes greater than that Of the

secondary, the mutual inductance
and co -efficient of coupling drop off
almost as rapidly as they increased
before,- while the self-inductance
continues to increase steadily.

There is a discrepancy between
tile curves in Figs. 4 and .5 which
I would next like to point out, and
which is very important in the de-
sign of coupling coils. To illus-
trate the point, let us consider the
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Fig. 6.- The point A, at zero frequency,
agrees with the calculated point D of
Fig. 4. Note that M increases with the

frequency.

curve marked A in Fig. 4 and the
curve marked C in Fig. 5. The
first of these curves was found ex-
perimentally, and the second was
calculated. The secondary coil was
the same for each "of these curves.
The primary coil for curve A,
Fig. 4, was 3 in. in diameter, and
was placed at the centre of the
secondary.

A Large Error
The curves in Fig. 5 assumed the

primary always at the centre of the
secondary. Therefore, it will be
seen, by following the dotted line
vertically in Fig. 5, that for a
primary diameter of 3 in. the co-
efficient of coupling obtained from
the curve is 65.5 per cent. 'This is
indicated at the point C in Fig. 5.
The measured value of the coupling,
obtained from the point D in Fig. 4,
is 84 per cent. There is a consider-
able difference between these two
values, which must be due to the
capacity of the coils and the capacity
between the two coils.

Capacity Coupling

1000 1200

In other words, there is not only
the magnetic coupling between the
primary and secondary coils, as we
have pictured it in Fig. 2, but there
is also capacity- coupling between
them. It can easily be understood
that the winding of each coil closely
resembles a metallic cylinder, so
that we have something which acts
like two coaxial cylinders, that is,
one cylinder within another.
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The Mathematical Analysis
The mathematical analysis of the

problem is an exceedingly difficult
one, since the capacity is distributed
throughout the windings of the coil,
and we do -not know exactly how it
is distributed. The measurement of
this capacity is also a troublesome
job-at least, to obtain any degree
of accuracy, since the value ob-
tained will depend a great deal upon
how connections are made to the
coils. To Obtain an approximate
idea of the capacity between the
coils, however, one coil was re-
garded as one plate of a condenser,
and the other coil as the other plate
of the condenser, and the capacity
between the two was determined by
a method of substitution. It was
found to be about 42

Rea'son for Error
This surprisingly great coil capa-_

city no doubt accounts for the dish
crepancy existing between the
measured and computed values of
the coupling co -efficient as described
above. To investigate the problem
further, the mutual inductance was
measured at various frequenCies,
and the curve shown hi Fig. 6 was
obtained. if the coils had no capa-
city, the mutual inductance should
remain constant. in value, and the
curve should be flat. That is, there
should be no variation of mutual in-
dUctance with frequency.

However, the mutual inductance
dOes not remain constant, as Fig. 6
indicates, since the curve turns up-
ward. - The " apparent:" (or
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Fig. 7. --The effect of the aerial on the
co -efficient of coupling is clearly shown

in this diagram.
measured) value of the mutual in-
ductance increases steadily as the
frequency increases. The measure-
ments were made over a range ex-
tending from zoo kilocycles (1,5oo
metres) to 1,200 kilocycles (25o
metres) and extended at the left end
until it intersected the vertical axis,
which represents zero frequency.

(Continued on page 304.)
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Conducted by Radio Press Laboratories, Elstree.

Area Aerial
Mr. T. C. Round has submitted an

aerial for test in our Laboratories at
Elstree. The aerial, of which he is
-the patentee, is of a novel construc-
tion, consisting of a metallic foil plate
about 8 ft. by 2 ft. fixed between two
layers of brown paper. Semi -cylin-
drical wooden rods grip the paper and
foil at each end, and at one end a
metal strip makes contact with the
metal foil. Two terminals are mounted
on this strip, one at each end, and
connection is made to these two ter-
minals from the aerial terminal of the
set. The aerial can be conveniently
hung by means of cords, and may be
employed for decorative and advertise-
ment purposes by painting on the paper
surface, or, failing this, can be rolled
up when not in use. It is designed
more particularly for the reception of
broadcasting when, from the want of
space or other reasons, the erection of
the usual outdoor aerial is impossible.

The aerial was tested 13 miles from
2LO, and was found, when hung ver-
tically, to be slightly less efficient than
a 25 -ft. indoor aerial made from single -
strand insulated wire. When hung
hdrizontally 8 ft. from the ground
signals of about 3o per cent. greater
volume than those from the indoor
aerial were obtained, the range of re-
ception being the same as for the in-
door aerial. Body -capacity effects were
particularly noticeable, and extreme
care will have to be taken in choosing
a suitable location for the' aerial to
minimise this effect, suspension away
from a damp wall being also necessary.
The body -capacity effects were more
conspicuous when the aerial was used
in conjunction with a valve receiving
set, owing to the fact that a valve set
is more selective. The aerial should
be a boon to those people who object
to seeing wires about the room.

" Protex " Accumulator Safety
Device

Messrs. Ward & Goldstone have
submitted to us for test their " Pro-
tex " Accumulator Safety Device.

The " Protex " is a neat attachment
capable of being fitted in a few
seconds. It acts as a safety fuse in
the case of a short circuit, and thus
eliminates the danger of fire. It also
prevents the accumulator from being
charged at an excessive rate. The
" Protex " will also save valves and

= damage to apparatus caused by wrong
connections. An ample supply of fuse
wire is provided.

The " Protex " Accumulator Safety
Device consists of about an inch of
fuse wire made of soft metal. This is
connected between two nickel plated
terminals, mounted on a trough -

The " Protex " Accumulator Safety
Device consists of a fuse which may
be attached to a terminal of the fila-

ment battery.
shaped piece of insulating material
about an inch  long One of these
terminals is double, so that a connect-
ing wire or spade terminal can be
attached to it. Connection with the
terminal of the accumulator is made by
a short plated strip of metal. A slot in
this enables it to be secured beneath
the screw head of the appropriate
terminal shank, while the other end is
cut like the end of a s'pade terminal so
as to fit into the accumulator terminal.

Laboratory Tests.
The resistance of the fuse wire was

found to be of the order of r/roo ohm.
On gradually increasing the current
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the fuse went at about 12 amperes.
Of course, shorting the accumulator
blew the fuse immediately.

The component is sufficiently strong
mechanically to withstand any strain
likely to be imposed upon it.

The " Protex is certainly a very
useful attachment for any accumulator
both when on charge and in ordinary
use.

" Fortevox " Variable Grid Leak
A sample of their new " Foxtevox "

Variable Grid Leak has been submitted
by Messrs. Fraser & Glass.

The resistance element consists of an
inch or so of tape which is presumably
impregnated to render it of the correct
resistance. The tape is wound once
round a short brass barrel, in. long
and of in. radius, and is held taut
by a brass spring. This spring also
serves to- make connection with one
terminal. The tape is secured to the
brass barrel by being tightly fixed in a
slot. This barrel is capable of rotation
through nearly a complete turn, and
varies the leak by.shorting that part
of the tape which is wound upon it.
The centre of the lower flat face of the
barrel is provided with a depression
into which presses the point of the
screw shank of the appropriate termi-
nal. The barrel itself is held in posi-
tion by a stiff bronze spring. That
part of the tape not wound upon the
barrel presses upon the inner, face of
an annular space in the case. This
case is of a short, cylindric& form,
being about i in. in diameter and l in.
in height. One terminal is fixed to its
circumference, while the other?, which
makes connection to the brass barrel,
passes through the centre of its bottom
face. Both terminals are provided
with soldering tags, and rather small
double nuts, between which the con-
necting wire can be fixed. The solder-
ing tags could with advantage be
longer, but as they are fixed between
the double nuts, the lower nuts are
sufficient to prevent heat from the
soldering iron reaching the insulation

(Continued on page 305.)*
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The Wuncell Dull Emitter
Voltage 1.8 volts. Consumption amp.

*W1 for Detector and L.F. 14. -
*W2 for H.F. amplification. 14:

The Cossor Loud Speaker
Valve W3

Voltage r.3 volts. Consumption 5 amp.
Price 18/6

* Also in WR Series, with
special switch and resis-
tance in base to enable
Valve being used with 2-,4
or 6 -volt Accumulator.

WR1 for Detector and LK 16!..
WR2 for H.F. amplification 16,' -

Gamble, if you will, but
WE ALL KNOW the motorist who
asks the garage for five gallons

of petrol-and the photographer who
says " Give me a spool of film "-and
the golfer who demands "Half -a -dozen
golf balls, please." Such happy-go-
lucky buying is bound to have un-
fortunate results. The first finds his
engine losing power on hills. The
second detects an irritating incon-
sistency in his picture -making records.
While the third discovers, to his
chagrin, that he has lost his usual form.
Now had these three exercised a
considered judgment in making their
purchases all would have been well. It
is just the same in Radio. Don't go
into a shop and say, " I want a
Dull Emitter Valve," and expect to
obtain the most suitable one for your
Set. Exercise some discrimination.
Ask your friends which they find most
satisfactory for long life, economy of
operation and sensitiveness. You'll
probably find that the majority favour
the Wuncell-the Cossor Dull Emitter.

Its extraordinary popularity is due to
its unique filament and its original
design. While most Dull Emitters
use a thoriated filament, the Cossor
Wuncell makes use of one embody-
ing entirely new principles. It is a
filament built up layer upon layer
until its diameter approximates that
used in a standard bright emitter.
But in addition to stoutness the Wun-
cell filament possesses one other special
feature. Its intense emission is such
that it can function at the exception-
ally low temperature of 800 ' C. So
low in fact is its working tempera-
ture that the glow in daylight is
practically invisible. At such a low
temperature the Wuncell filament
suffers no harm from the stretching
and contracting inevitable when
electric current is switched on and off.
In other words, the Wuncell filament
is one of the greatest contributions
made by Science in the unceasing
search fot an " everlasting " valve.

Issued by A. C. COSSOR LTD., Highbury, London, N.5 Gilbert Ad. 3979,
AN ADVERTISEMENT IN " WIRELESS WEEKLY IS A GUARANTEE OF SATISFACTION TO BUYERS.
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DESIGNED

FOR

EFFICIENCY

AND

COMFORT.

An air
cie

Satisfaction

THAT elusive distant station will readily respond to Standard Head Receivers.
Remember that the best components give the best results in the long run
and you cannot do better than pin your faith to apparatus that has been

proved by all wireless experts.
Standard Head Receivers are fitted with a leather covered head band to ensure
greater comfort for the listener. Write for our new Booklet No. W546.

-grandam/ Telephones and Cables Limited
CONNAUGHT HOUSE, ALDWYCH, LONDON, W.C.2

CENTRAL 7345 (10 lines).
Works :-NORTH WOOLWICH, NEW SOUTHGATE, and HENDON
Branches:-Birmingham, Leeds, Manchester, Newcastle. Glasgow, Cardiff, Southampton, Liverpool,

and Dublin.
IND

5tandar Head Receivers
FORMERLY

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

PORTUGUESE AMATEUR
STATIONS

SIR,-The many experimenters in this
country who are devoting their atten-
tion to the ever-increasing interest in
short-wave work may like to knoW that
several Portuguese amateurs are to be
heard on about 5o/6o Metres.

The pioneer Portugueie amateur
station PTAH, reported in Wireless
Weekly, Vol. 7, No. 7, page 217, as
having been logged in England on
5,263 kc. (57 metres) on October 25,
at 23.00 is operated by Mr.
Alvaro Contreiras, Editor of T.S.F. em
Portugal, 50-6o, Rua do Seculo, Lisbon,
who will be pleased to receive direct,
or through myself, QSL cards or
reports as to his ,QST transmitted
between 23.45 and 01.00 G.M.T., on
the 9th/ loth inst.

As the call " QST 'de PIAB," sent
at regular intervals, was to be fol-
lowed by two words, probably expres-
sive of greetings, in the Portuguese
language, I should be extremely glad
to know whether any English amateur
has succeeded in logging same, even in
a mutilated condition; in which case I
should like to have' details as to the
strength of signals received, etc.

The writer would be eCiUally in-
terested to know whether any. other
Portuguese amateur stations, such as
PIAA, PiAC, PIAE, P8AM, etc., have
recently been heard or recorded in this
country.

As it is invariably impossible to
advise the technical Press in time for
publication .of any intended calls to be
made by the' Portuguese transmitting
stations, the writer will be happy to
forward details of such transmissions,
as soon as received from Portudal, to
any interested amateur who will kindly
send a stampedenvelope to the address
hereunder,

Requesting you to accept and to con-
vey to your readers the heartfelt greet-
ings from fhe amateurs of the " oldest

*Ally of England," I wish your invalu-
able publication every success, and
remain, Sir, -Very sincerely yours,

A. C. M. DE CARVALHO.
(Representative of T.S.F. em

Portugal.)

NEWCASTLE -ON -TYNE RADIO.
SOCIETY

S1R,-It 'may be of interest to your
readers to knOw- that - the annual
general meeting of the 'above Society

was held in the Club Rooms, 5, Char-
lotte Square, Newcastle -on -Tyne, at
7.30 p.m., on November 9. New
officers were elected for the coming
year, and a very hearty vote of thanks
was passed to the retiring officers and
committee. .

We would also draw attention to the
fact that the Society caters 'for all
classes of persons interested in wire-
less, and is not run solely for the bene-
fit of the more advanced experimenter.
Meetings are held every Monday at
7.3o p.m., notices of the agenda of
each meeting being broadcast from
5NO on the previous Sunday. Any
who are interested are cordially invited
to attend a meeting as visitors.-Yours
faithfully,

N. HENDRY (G6FG),
Hon. Secretary.

Hertford House,
Sanderson Road,

Newcastle -on -Tyne.

PRESTON AND DISTRICT RADIO
RESEARCH SOCIETY

DEAR SIR,-I beg to submit particu-
lars of this Society in the hope that
they will be of interest to your readers. '

J. B. CooxsoN, Hon. Sec.
14, Lime Street, Preston.
This Society had a membership of 76

last -year, and would undoubtedly have
had more, but for the Yact that it had
no permanent headquarters: It has
now a permanent room in Tommony's
Yard, off Friargate, Preston, which
will be open nightly on and after
November 9, from 7.30 p.m. to
io.i5 p.m. Members have thus the
opportunity of building their sets in
comfort at the Society's room under
the able guidance of various members
of the committee (if required). Lec-
tures and demonstrations are to be
held about 'once per week. It has
been suggested that the roam should
be open to the general public on Sunday
afternoons, on payment of a small
entrance fee, when members of the
Society would give lessons in the con-
struction of sets. If those interested
will write to me, the matter will be
furtber considered, if there is sufficient
support.

The committee are only too willing
to elucidate defects in sets if members
will bring them to the room. The
entrance fee to this Society is low
(2s. 6d.), and the annual subscription
is 5s. New members are cordially in -
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vited, and should write for entrance
form from the ' Secretary, 14, Lune
Street, Preston.

AMATEUR TRANSMISSION
SIR,-I am now active on 45 metres

(6667 kc.), call sign G6YV, it-Mut
5 watts.

I should be very pleased to receive
reports on my signals from any dis-
tance.-Yours faithfully,

STANLEY F. EVANS.
3, Clarence Crescent,
Whitley Bay, Northumberland.

THE "SIMPLE SELECTIVE SET "
SIR,-I am writing to report results

with the " Simple Selective Set "
described in the April, 5925, issue of
Modern Wireless by A. D. Cowper,
M.Sc. I made this up in desperation
as an attempt to get smooth reaction
control. I will never go back to the
swinging coil method again. As this
is one of the few detector circuits I
have tried, I can only compare it with
previous HF circuits I have made up,
and it is as good as any, except your
modification of the neutrodvne, and is
much easier to handle. I am so
pleased with it that I have made up a
3 -valve embodying this set, with
the addition of the " 2 -valve Power
Amplifier " described by C. P. Allin-
son in the November, 1925, issue.
Using a DE3 and two Mullard power
valves, the strength and purity of recep-
tion is remarkable. I can get all
British and Continental stations, and,
besides the local station, the Scottish
relays, Edinburgh and Dundee, come
in well on the loud -speaker. The re-
action control is splendid, but I find a
variable grid leak a useful addition,
as there is a slight tendency to develop
a grid -leak howl On some frequencies
and the variable feature cures this.
The selectivity is excellent, but, of
course, 5SC at five miles swamps
badly. I also get full loud -speaker
strength on a frame merely plugged
across the ten turns of the aerial induct-
ance, with extreme selectivity. My
usual aerial is a 50 -ft. single wire in
the attic 25 ft. above the set ; earth to
water main.  This is an improvement
on my outside aerial, which was very
low and screened. Wishing you con-
tinued success,-Yours faithfully,

R. E. FISHER.
Glasgow.
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THE " HARMONY FOUR "
SIR,-I have constructed the " Har-

mony Four " as described by Mr.
Percy W. Harris, M.I.R.E. in the
September, 1925, issue of Modern
Wireless.

The ease, strength and purity with
which distant stations can be tuned -in
is truly remarkable, B.B.C. and Con-
tinental stations being received at ex-
cellent loud -speaker strength.

I have had experience with various
sets described in Modern Wireless, but
for purity and volume on distant
stations the " Harmony Four " is
easily the finest circuit I have tried,
and must be at least as good as the
wonderful American circuits we hear
so much about.

The first evening the set was con-
structed Ecole Superieure, Paris, was
tuned in on the loud -speaker without
the slightest trace of 2L0, four mites
distant and for strength was compar-
able with the latter station on D and
power L,F. and with a remarkably
silent background.

I might add that I have experi-
mentally fitted an additional stage of
L.F., resistance coupled, which can be
switched on when desired, and also a
switch on the terminal, principle to cut
out the two H.F. stages, as' :I find D
and one L.F. ample for the local
station.

The set was originally constructed
from components I already had,
but I have substituted a .0005 µF
variable condenser, as recommended,
in place of the mot µF.

I must congratulate you on design-
ing a really efficient method of H.F.
amplification. I am sure this circuit
will meet with approval from all

amateurs who desire to select their
evening's programme from the various
British and Continental stations with-
out having to rely on " S.B."-Yours
faithfully,

S.W.17.
A. W. KELLY.

THE TRANSATLANTIC V
SIR,-It may interest you to know

that, having built the Transatlantic
V as described in the June, 1924,
number of Modern Wireless, by Percy
W. Harris, M.I.R.E., I have had
splendid results from it, and the set
has certainly range and volume as
truly described. I should like to thank
Mr. Harris for giving us a circuit
which is far in advance of anything I
have yet seen. The purity and volume
of sound were quite a revelation to me.
I have built several sets previously,
including a five -valve set, which I
thought was very good, but the Trans-
atlantic V is ever so much better;
the reception of speech or music is
very powerful and distortionless and
most enjoyable. I hear Radio Iberica
(Madrid) quite well on loud -speaker,
also some station in Austria which
always concludes by playing the
Austrian National Anthem. Bourne-
mouth, Paris, Cardiff, etc., come
through magnificently, and it is
really a first-class set.

I use two Cossor red -top valves for
H.F.. one Cossor detector and two
B.T.H.4 power valves. The results
are extraordinary, and reception is
very clear.. With many thanks.-
Yours truly,

Jersey.
J. B. COLE.

IV I. Chaliapin, the famous Russian
bass, recently broadcast for the
first time from the London station
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IS YOUR COUPLING
TIGHT OR LOOSE ?
(Continued from page 301.)

Zero Frequency
This zero value of frequency cor-

responds to direct or constant cur-
rent. The mutual inductance at
zero frequency is the true mutual
inductance, for at zero frequency the
effect of the capacity between the
coils is nil. The agreement be-
tween the value indicated by the
point A in Fig. 6 (the mutual in-
ductance at zero frequency) and the
calculated value indicated by the
point D of Fig. 5 is very good. The
curves of Fig. 5 were calculated
without including the capacity of
the coils.

Apparent and Actual Coupling
From the values of the co -efficient

of coupling shown on the various
curves, the reader may he led to
believe that the coupling in his radio
receiver is much tighter than it
really is. To tell the truth, the
values on the curves apply only to
the coils themselves, without con-
sidering the circuits to which they
may be connected in a receiver. In
the formula given above, Li and
L2, it must not be forgotten, are the
total inductances in the primary and
secondary circuits.

Thus, if the primary inductance
Li is connected in series with the
inductance of the antenna, the de-
nominator of the fraction above will
be (LI + L2) LI , and the value of
the co -efficient of coupling k will be
much less,. This is shown graphi-
cally in Fig. 7, -The curve A in
this figure has been reproduced from
Fig. 4, and represents the co-
efficient of coupling between the
primary and secondary cbils alone. -

The curve B represents, the corre7
sponding value of fhe mutual in-
ductance.

Effect of Aerial -

Let us assume the primary coil
connected to -a single -wire aerial
ios ft. long and 45 ft. high. This
aerial has an inductance of approsi7.
mately 33 microhenries. When tho,
correction explained in the preced-
ing paragraph is made, the curve
of co -efficient of coupling 'drops con-
siderably-to the position shown in
Fig. 7 by the curve C. Therefore,
if the primary coil is assumed to
be at the centre of the secondary,
whereas the value of k for the coils
alone is about 83 per cent., it drops
to about 53 per cent, when the aerial
and earth are connected.
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Apparatus We Have Tested
(Continued from page 302)

material. The knob, which is
moulded, screws on to the top of a
brass spindle, the other end of which
is fixed to the brass barrel. 'Unfortu-
nately the spindle screws directly into
the material of the knob itself, a prac-
tice which is not to be recommended.
A lock -nut is, however, provided.

Laboratory Tests.
On test it was found that the resist-

ance was capable of variation from a
minimum of megohm to a maxi-
mum of about g megohms. When
tested in a receiving set the grid leak
was found to have an extremely
smooth movement, while parasitic
noises were completely absent. In a
receiving set which was critically
adjusted, a small movement of the con-
trol knob was found to produce a large
variation in signal strength.

From the above it would appear that
a finer movement is desirable. This
could readily be achieved by the pro-
vision of a large knob. The article is
particularly well finished, and makes
use of a rather novel principle to
achieve its good results. The mini-
mum resistanee value could with
advantage have been made 1 megohm
and not megohm.

Cable 2 -Valve Receiving Set

Messrs. Cables & Electrical Supplies
have sent us for test a Cable V2E set.

The set is mounted in a cabinet with
double doors, by opening which access
is obtained to the ebonite panel carry-
ing the controls. Aerial and earth
plugs and sockets are provided, and a
shorting plug to be used in conjunction
with high and low wavelength plug
and socket. This is in addition to the
usual telephone terminals, while at the
back of the set are neatly arranged
terminals for the L.T. and H.T.
battery leads. The circuit consists of
one H.F. valve and a detector valve,
the high wave coil being direct wound
on a former coupled to the reaction
coil, thereby introducing reaction with-
out the aid of a separate coil. A stud
switch is provided for varying the
tappings to the high wavelength coil.
It is necessary to insert the shorting
plug into the socket marked for the
particular wavelengths to be received,
i.e., low or high wavelengths.

Variometers are used both for the
tuning and reaction, and earthed metal
plates are placed under these controls
to eliminate hand -capacity effects. A
valve port and two filament rheostat
knobs indicating on or off positions
complete the panel.

Laboratory Tests.

The set was tested on a single wire
8o -ft. aerial, 35 ft. high and about

Wireless Weekly
13 miles from 2L0. One Ediswan
AR and one Marconi DE5 valves were
employed with 8o volts high tension
and 4 volts grid bias, Both 21,0 and
5XX were received at good loud-
speaker strength, and Bournemouth on
the telephones. The signals we -e par.
ticularly clear, hand -capacity effects
were absent, and the set was fairly
easy to tune.

The set has an extremely neat
appearance, but the stud switch should
be labelled to indicate its purpose.
This switch unfortunately is of a very
flimsy character, and calls for a re-
design, as it fails to make a satisfac-
tory contact, any vibration or jolting
throwing the switch out of position.
The wiring behind the panel could be
improved upon, but the soldered joints
are quite good, and the wires are
covered with systoflex to overceme the
possibility of shorting. The method of
coupling the high -wave coil to the
aerial is efficient for Daventry, but
although shorted when not in use on
the lower wavelength, it introduces a
damping effect, and reduces the dis-
tance of reception possible.

" WIRELESS "
THE ONE -WORD WEEKLY.
On Sale Everywhere. Price 2d.

Write for
List No.
25o D.

AWomder ul BalEery
The Fuller " BLOCK Batteries are unique. They retain their

charge for extraordinarily long periods of intermittent service, and
are practically proof against mechanical injury. Block Accumulators
are ideal for Car Lighting, &c., while in Radio Work the High
Tension Block Battery has decided advantages over Dry Cell Batteries.

Note these remarkable points:
1. Sulphating to any serious extent cannot occur

through standing in a discharged state or
accidental discharge by short circuits.

2. Internal short-circuiting is impossible.

FULLER'S UNITED
ELECTRIC WORKS, LTD.,
Chadwell Heath - - Essex.
Telephone - - Ilford xsoo.
Telegrams " Fuller, Chadwell Heath."
Londonnepot: x 76,rottenhamCt.Rd x

Telephone - Museum goo8.
Made and Stocked in a wide range of

types and sixes..

6144
ACCUMULATORS - SOLID - NO PLATES
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3, Actually you can short-circuit externally
without damaging the blocks. (Can you
name any other accumulator that will
stand so severe a test ?)

174-42
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7k rex/t t
211EEM(TRADEmARK)Illductance Coil.

MACADIE PATENT No. 241383.

COIL COMPLETE IN EBONITE CASE METHOD OF WINDING & AIR SPACING

The Windings of the SLEKTUN INDUCTANCE COIL are.spaced and
Lowest Distributed Capacity with High inductance.

COIL OF 200
TURNS

INDUCTANCE:
1770 MICRO -HENRIES

separated in the most scientific manner, giving the.

SELF -CAPACITY:
3 MICRO-MICROFARADS

(THESE ARE N.P.L. FIGURES)
The Windings of the SLEKTUN COIL have tapered Ebonite Separators of the finest quality and the convolutions

do not touch at any point, therefore the highest insulation is ensured.
The Coils are wound with heavy gauge wire, which gives them a very low effective resistance.

The SLEKTUN COILS are completely enclosed in polished Ebonite cases. thus giving protection from dust,
damp and damage and permitting the insertion and withdrawal of a Coil from the Holder without any possibility of damage.

ALL CASES ARE ONE SIZE 31" IN DIAMETER AND II" IN DEPTH.

SLEKTUN

COILS ARE

THE MOST

SELECTIVE

AND

EFFICIENT ON

THE MARKET

No.
of

Coil.

Wave length range when in
circuit with standard P.O. aerial.

Wave length range when used
in anode or Secondary circuits.

.001 MF.
in series.

.001 MF.
in parallel.

.001 MF.
in parallel.

Price per
COIL.

Min.* Max. Min. Max.* Min. Max.*

25 85 170 190 390 105 350 5/64.
35 130 260 283 580 156 510 5/6d.
50 190 380 422 850 232 750 6/-
60 220 440 483 1000 265 870 6/-
75 240 480 535 1100 295 1000 6/-

100 290 580 649 1300 360 1200 7/-
150 480 960 1055 2200 595 2000 8/-
200 600 1200 1323 2800 733 2500 8/6d.
250 675 1350 1486 3200 836 3000 9/ -

EVERY

SLEKTUN

COIL IS

TESTED AND

GUARANTEED

AND IS

MADE IN

ENGLAND.

In view of the fact that some loss in efficiency is occasioned when using very small capacity in series, and very large capacity in parallel with the
Coils, it is recommended that purchasers should order such sizes which will tune well inside the above mentioned figures.
If you experience any difficulty in obtaining SLEKTUN COILS order direct fiorn the makers:

THE AUTOMATIC COIL WINDER & ELECTRICAL EQUIPMENT CO., LTD.,
" WELLINGTON HOUSE," BUCKINGHAM GATE - LONDON, S.W. 1.

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

D. J. (SWANSEA) wishes to con-
struct a variometer for the broadcast
band of 1,000 to 600 kc. (300-500
metres), employing ebonite tubes
for rotor and stator. He asks for the
necessary turn numbers.

We would suggest that tubing of
3 -in. diameter be employed for .the
rotor and 4 -in. diameter for the stator.
The winding of the rotor should con-
sist of 36 turns of No. 24 gauge wire,
and that of the stator should consist of
thirty turns of the same gauge.

G. G. M. (LEWES) is employing an
" Anglo-American-Six " Receiver,
constructed from the design given in
THE WIRELESS CONSTRUCTOR,
Vol. 1, Nos. 3 and 4. He is getting

excellent results from the receiver,
but finds that two settings of all
neutrodyne condensers are neces-
sary to keep the set stable over the
whole broadcast band. One setting
holds from approximately 1,000 to
750 kc. (300 to 400 metres) and the
other from 750 to 600 kc. (400 to
500 metres). He asks our advice.

Generally most troubles of the type
that our correspondent is experiencing
are, due to the neutrodyne units,
although it is impossible to state
definitely whether this is so, in the
present case, without an instrument
test. If, therefore, it is possible to
borrow other neutrodyne units, for the
same frequency range, we would sug-

gest that these be inserted in the re-
ceiver and it noted whether the trouble
is removed.

Alternatively, it may be due to the
type of coil employed in the aerial cir-
cuit, and we would suggest that
various coils be tried in this position,
more especially if- two are necessary at
present to cover the whole broadcast
frequency band. An interesting ex-
periment to  carry out in this case
would be the effect of employing a coil
which covers the whole of the broad-
cast frequency band. We would sug-
gest that one of the numbered type be
inserted, of so or 6o turns, and a semi-
aperiodic arrangement be tried, so that
there is no necessity to change the

Orders 5/6 value,
carriage paid.

Ebonite Panel,.
Matt. 1' 9/16'
V x 6' 2/2 1/10

12' x 9' 4/6 , 8/9
12' x 12' 5/9 5/-
15'x 9' 5/6 4/9
15' x 12' 7/6 5/8
4' x 4' 8d. 64.7.x5. 1/6 1/2tr.. x.

ze
. lod.

Sq. in 5', Id., 1. ld.
Any si cut..

NO ADVANCE.

SEND FOR NEW FREE
 Com rehensiVe Price ..Gist.

Under 5/6, 2d, per
for packing, etc.

Square Law
Var. Condensers

nab knob and Dial.
.001 panel type 6'6

.0003 .. 4/6
Vernier Blade extra 1 4

J.B." " Ormond "
"Utility" usual pliers
Vernier, no dial 2,6
ri vane, 8/8 7 3%6
Polar types .. 10,6

NO EQUAL.

TRADE ENQUIRIES INVITED
5enerousgerms Prom t Seroce.

total Wire 7/22's
itgaguelied. Bright
ilo ' 3/3 2/3

Electron 1/8
, , Mare 9/6

Le.ad-in 4d. yd.

1,000 -ohm. en OM
Choke Coils 94

Coil Plugs
Ebonite ..101I
Superior .. 1/-
Narrow .. 511.
Basket . 11d.

H. T. Batteries.
With Wander Plugs.
90v. 11/- 60v. 7/6
36v. 4/6 15v. 1/10
45v. F.L. Btry. 5d.

66v. Ever-Rdy. 18/6
96v. 8/- 16v. 3/6

Transformers L.F.
Radio That. (new) M-
Silyertown 21/-
Igesele 21/- .0. 20/-
Burndept (new) 24/-
Ureka No. 2 .. 21/

,. Concert Grand 25/
Insulators  Athol " Ebonite 1/8  Baby Grand 15/

90cii, 25' x 25' gd, Do. Porcelain 1/- New Jack. 4 -Contact. Ferranti 17/I
1'tyator cowl 1/- Horned Coil Plugs 84. One hole fixing 1/9 Tangent 12/6 & 14/I

Lead-in 4/- Basket Coil Sets, Standard Plugs 1/8 Royal 454, 9-1, 20/-
4" "86 6' 9d. 6-1/9, 4-1/-. Potentiometer 300 H.F. Tangent 5/1

0'1/-, 12' & 15 1/8 ohms ez-Govt. 5/- McMichael's .. 10/-
' &Huh wire.. Microphones .. 2/- OoJah 900 .. 6/1

i Valve Holders. awg. dcc. son doe. Alum. Irdbilds. 2/8
Type A 7d., Polar 1/8 8 1/11 2/11 3/5 Ex -Govt. Dewar Sidi.. iii. Resistances.
Screwed 2/2 3/4 4/2 ekes 12 contact 2/6 Good quality .. 1,1
tal;onite 104.

Do. Open Type 64
22 2/6 3/9 4/7
24 231 3/10 5/-

Urania
Vernier type
Urania... 8/I

851All 'Igranic,"Lissen,
" tlertirity " Valve 26 8/4 4/2 5/9 ' Burndept," Edison. Ormond 2/- Alex 4/ -

Holder 1/- 28 8/9 4/9 kg Bell,"Atias,' & ' Star-  Vernier No. 4 211
80 4/19 5/4 7/6
92 5/6 6/- 8/9

ling' goods supplied. Burndept .. 5/-
Microstat .. 2/iCondensers.

New EditionDubiller
?Jenard (Usual 4035 17/-8/ 14/8818 2125//:

Peerless Jar. .. 2,1

Headphones.Edison -Bell prim) RELIABILITY
Variable Leaks.New Mansbridge, WIRELESS 4,000 ohms. Brown':_

al mid. 8/6, 1 mid. 2/6 Fiitron 0-7 meg. 13/- GUIDE, No. 2 ' F," B.T.H. Slemene
Watmel 0-8 meg. 2111 Brandes, Genera

Coil Holders. Linen type .. 2/6 Ready. Radio, Clarltoiae 20/-
Igranic 9 set .. 8/8 Resistances 2/6 Have you got one P Ericsson and
Ebonite 3 Coil .. 3/- Bretwood .. .. 3/- IT'S FREE. Sterling 22/1

Vender oll 8/
Anode Holder 9d.

6 11,4010 HOUSE.
MACAULAY $1.. MUDDERSFJELD

Yel. 341 Green, THOROuCH"HilDDIRST,

Air weight .. 9 -
, Adjustable 10/6

ill) l
H.,

11111111111111111111,

0003 141.F

.0005 M.P

lab

B OWYE W LOW E

It is an instrument of real precision,
Its ball -bearing spindle gives smooth-
ness of control and makes fine tuning
a joy. Its low -loss design gives
electrical efficiency and an unusually
great wavelength range. Its compen-
sated square lawen sures the availability
of the whole dial for tuning.

Test this instrument. Its quality will surprise
you. Remember that the reputation of The.
Bowyer -Lowe Company is behind it and that it is
guaranteed up to the hilt for twelve months.
Build this condenser into your sets. At a price you
can afford it gives you precision tuning, with all
that that means in signal strength, purity and range.
Order from your dealer. Descriptive leaflet
free on application to Bowyer -Lowe Co., Ltd..
Letchworth.

7he Bowyer -Lowe
'POPUILARTONDINSER

307

.BALL BEARINGLOW LOSS SQUARE LAW
BowyerLowe C°11. Letchworth
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CLARITONE
LO UD SPEAKERS

enable you to appreciate the pleasure of per-
fect reception and to obtain that sweet purity
of tone so dear to all music lovers. They stand
unequalled in quality and service, and are
recognised as a true example of faithful sound
reproducers.

Senior Model Claritone
2000 ohms-W29o. 120 ohms-W291.

£5 : 0 : 0
Junior Model

Claritone
2000 ohms-W295.

120 ohms-W296.

E2 : 15 : 0
CLARITONE 2v_
HEADPHONES

W216

Supplied by all reputable dealers.

Sole Agents :

ASHLEY WI i'ELESS
TELEPHONE COMPANY
69, Renshaw St., Liverpool
Telephone 4628 Royal. Telegrams : Rotary, Liverpool.

VI CC ORIA R S It
For purposes of
illustration sec-
tion pf panel is
not shown in-
correct position.

PRICES
.001 ... 16 -
.00075 ... 15.6.
.0005 ... 14 9.
.0003 ... 14 -
.0002 ... 13.6.
Fitted with
flier Dial and 
precision exten-
sion handle, as
illustrated, 2/6
extra on. prices

quoted above.

k
The VICTORIA Low -Loss Condenser

for better Tuning Efficiency
ccHE successful reception of any

station, particularly a distant
station, depends primarily upon

your tuning in of the weak radio
frequency oscillations.

Any ordinary condenser can probably tune in a
station more or less satisfactorily-but for tuning in
with the absolute maximum of signal strength you
need to use a condenser that is extremely efficient.
Such a condenser is the Victoria Low -Less. Its
unquestionable efficiency of performance is the
result of long and specialised experience in the
design and manufacture of radio condensers.
Incorporate the Victoria Low -Loss Condenser in
your receiver. You'll be delighted at the wonderful
improvement and ease in your tuning in of both
distant and local stations.

OBSERVE THESE POINTS OF
SUPERIORITY.

Fixed and moving vanes designed to give perfect
square law reading. Ball bearings. Vanes insulated
by ebonite supports outside the electro-static field.
Sturdily constructed, yet presenting a pleasing appear-
ance with highly finished aluminium end plateS,
nickelled supports and brass vanes. A really first-
class condenser, particularly ideal for short wave-
lengths.

THE VICTORIA VERNIER DIAL.
You can obtain a micrometer variation of the whole
condenser by using the " VICTORIA " VERNIER
DIAL, which has a ratio of 300 to 1, obtained by a
precision screw motion. No gears, therefore no
back lash. Coarse and fine tuning provided for.
Suitable for use with any standard condenser or
variometer.

Price 4'9.

VICTORIA ELECTRICAL (Manchester) Lt&
Victoria Works, Oakfield Rd., Altrincham, Cheshire.

Barclays Ad.
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aerial coil. For this purpose a coil of
the Same diameter as the aerial coil
should be wound of to or 15 turns of
24 -gauge D.C.C. wire. Instead of
connecting the aerial to the normal
aerial terminal, it should be connected
to one end of this coil, which should be
tied to the aerial coil, and the free end
of the coil should be connected to the
earth terminal and to earth in the
normal manner. If with this arrange-
ment one setting of the neutrodyne
condenser holds for the whole broad-
cast band, this clearly indicates that
the type of aerial coil is responsible,
and we would suggest that the semi--
aperiodic arrangement suggested be
employed.

RADIO PRESS TEST
DEPARTMENT.

IMPORTANT NOTICE

Readers availing themselves of
Our Test Service are asked, when
forwarding sets for test, to enclose
with the receiver full particulars of
the behaviour of the set and of the
valves and batteries employed.
Coils, H.F. transformers, and
neutrodyne units should always be
included with the set. Valves, if
sent, should be forwarded under
separate cover.

Where sets are despatched by. rail
or post. they should be addressed
to :-

The Radio Press Service Depart-
ment, Ltd. (Test Department),
Shenley Road, Elstree, Herts.,
Elstree Station, L.M.S. Railway.

By carrying out these instructions
readers mill facilitate the testing
and return of their sets.

INVENTIONS AND
DEVELOPMENTS

(Continued from page 292.)

How the System Works
" The operation of the system is

as follows : Assuming that a num-
ber of signals of different frequen-
cies are being collected on the aerial
A, the desired signal is selected by
tuning the inductance Li and Cr.
to this frequency, which admits this
particular signal to the circuit con-
taining these elements. However,
as other signals cannot be entirely
excluded from this circuit, the
tuning of the rejector J to the fre-

-quency of the desired signal permits
further selectivity, the desired
signals being accepted by th.e rejec-
tor, and all other signals being
rejected or by-passed by the low

inductance element of this. device.
The desired signals are then passed
on to the receiver through the tuned
circuit containing inductance L2
and Capacity C2, .any residual un-
desired signal being excluded frorn
this circuit through being out of.
tune with it.

Use of the Switch
" I aid in picking up signals, I

provide the switch S, which in its
 up position elminates the intermedi-
ate selective circuits, connecting the
coupling valve directly to the circuit
containing- inductance L2 and capa-
city C2. This arrangement, not
being very selective, permits of the
signals being picked up properly
and adjusting the receiver contain-
ing inductance L3 and capacity C3
to the desired frequency.

" When the desired signal has
been found and the receiving cir-
cuits adjusted, the switch S is
thrown to the down position con-
necting in the intermediate selective
circuits, and these are then tuned
until the desired signal is brought in
and the undesired signals excluded.
As was previously mentioned, each
receiver is provided with a coupling
valve and the necessary filter cir-
cuits, the input being tapped across
a suitable portion of the resistance."

HAWK
MAXIMUM

Efficiencg

Strength

Prices belo;c, WATERPROOF

COILS
MINIMUM

Capacitg

Damping Effects

Resistance

Tel. 832 Kingston

Coil.
Wave Length us

Condenser
MAXIMUM.

ng '001 Variable
in Parallel

MINIMUM.
PRICE.

18 - - 2/-
25 395 190 2/4
30 435 240 2/4
35 515 360 2/8
40 8 60 370 2/8
60 885 485 3/-
75 1,250 600 3/4

100 1,820 815 3/10
150 2,300 960 4/8
200 3,100 1,870 5/4
250 3,750 2,200 5/8
300 4,500 2,300 6/-
400 4,950 2,500 8/8

Sold by all Wireless Dealers
Sole Manufacturers :

The Hawk Coil Co.,
LTD ST. MARY'S ROAD,

SURBITON,SURREY

3 oi

IF- after you have built up your Set you find that a
component is unsatisfactory it can usually be

replaced without much difficulty. On the other hand a
leaky panel will render useless the work of many hours
and necessitate the complete rebuilding of the Set. Be
wise, therefore, and refuse to take risks. Don't ask
Merely for an ebonite Panel-ask for a Radion Panel
and see that it bears the trade mark Radion.

cRadion is arailable i 1 21 different sizes in
black and inahoganite. Radion can also be
supplied in any special size. Black rd. pee
square inch, n of,ate lid. per square inch.

RAD
American Hard Rubber Company (Britain) Ltd.
Head 0.,:/ice: 13a Fore Street, Depots: 12o Wellington Street, Glasgow:

516 Snow Hill, Birmingham,London, E.C.s Irish Agents: 8 Corporation Street, Belfast

Gilbert Ad. 4001.
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Now, heigh-ho
for a real!
Super -Het.:

related by
A. W. Pyrke

-
Ihave been wanting to build a
good Super - Heterodyne for
months past. Several designs

have appeared in the various wire-
less papers, but they all, without
exception, have possessed disadvan-
tages which render the m unsuitable.
Take, for instance, wave - length
range. Not one of them wenthigher
than 600 metres. Now this is a point
which may be important as time
goes on. With ., -'e new Geneva
regulations allotting new wave-
lengths, it is quite possible that
there will be more high wave -length
stations used on the Continent. So
what is the use of building a set
suitable only for a comparatively
narrow band of wave -lengths ?
Then, again, there's, the matter of
the intermediate transformers.
Many of the sets described use
American ones. No doubt they
were very good in their way, but
it seems to -me that transformers
should be designed to suit the
valves with which they are going
to be used. English valves are very
different to American valves, so it
doesn't seem reasonable to expect
American parts to give perfect
results with English valves.
So this was how I had been looking
at the Super -Heterodyne situation
until, by chance, I happened to
come across a little book called
" Keystone Super -Heterodynes." *
" Ah," said I, "here's just the little
book I've been wanting." More

PETO-SCOTT CO. LTD.
77 CITY ROAD, E.C.1

BRANCHES; 62 High Holborn, London, W.C.1
Walthamston : 230 Wood Street.
Plymouth : 4 Bank of England Place.

Liverpool: 4 Manchester Street.

The Keystone
Super -Heterodyne

than forty pages it contained-and
lots of illustrations showing how to
build them up. But the most use-
ful part of the book, in my opinion,
was the explanation as to how a
Super -Heterodyne works. To tell the
truth, I've worried my head scores
of times trying to discover why a
Super -Het. has two detectors when
any respectable Set only needs one.
I've made up my mind to build a Keystone
Super -Heterodyne because it conforms near-
est to my ideal. It has an interchangeable
oscillator coupler which will permit any
required wave -length range. It works from
a frame aerial. But what I like 'about the
Keystone idea best of all is its convenience
and economy. For instance, I already own
a four -valve set and naturally was rather loth
to discard it completely. So I wrote to
Peto-Scott's and asked them if I could use
any of the parts in building up a Keystone
Super -Het. A reply came by return telling
me that I could use all my own parts except
the panel and the coils, and giving me a list
of the extra parts I should need. And a
reasonable list it was too. Only £11 the lot
including a panel 24 inches long, drilled,
tapped, and engraved. So this morning I
sent along my cheque and in a day or two's
time I shall be well on the job. By the way,
I forgot;to tell you that they have promised
me the help of their Service Department
experts for quite a nominal sum if I don't
get good results straight away.
A limited number of these books will
be distributed free. Clip the
coupon below at once.

Taelc..eystone

italy
61.1.V013.

tea and well
?tinted.

laonad

stifaras.
A Vomited

nunabet
free

on -receipt
ot tincee

penny
el A

suivisto
1,9 coves

postage.
°Cle

Clip this

lislittrop
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13ATENTS, Trade Marks, inventions,
Advice, Handbook and Consultations

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

TELEPHONE RECEIVERS and Loud
2 Speakers Rewound, 2,000 ohms, 3 6.

-A. Roberts & Co., 42, Bedford Hill, Balhatn,
S.W.12.

1 -VALVE Amplifier, 35,'-, use one or two
4. valves ; also 1 -Valve Amplifier, 20,-,
both perfect, as new. Valves, 4,6 each. Smart
Headphones, 8/6 pair. New 4 -volt Accumu-
lator, celluloid case, 13/-. New Dura
66 -volt H.T. Battery, guaranteed, 7/ 2 -Valve.
All -Station Set, works speaker, £4. Approval
willingly.-W. TAYLOR, 57, Studley Road,
Stockwell, London.

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

quoted on receipt of telephones. Delivered
three days. Est. 26 years.-Varley Magnet
Co., London, S.E.18.
CABINETS with baseboard for vertical panel.

Direct from makers. In stock solid Light
or Dark oak or mahogany finish. Overall
101 6 61 for 9 5} 1 panel. 1016 post free.
Paragon panel fitted 3 3 extra. Satisfaction
guaranteed. Lucas & North, Handsworth,
Sheffield.

XPERIMENTER, good knowledge Wireless,
Engineering and business experience.

wishes to enter reputable Radio firm in or near
London. Manufacturer Preferred. Willing to
invest £400. Write Box, A.M, Barclays
Advertising Ltd., Bush House, W.C.2.

MOUNTS IN DIFFERENT WAYS
Whatever design or set you are malting the
L. a P. Coll IT cider with its wonderfully
smooth moveineat can be fitted. (See illus
tration at Loot( You can mount it at side
of set-one holy dicing for coils back of
panel-or any way to suit your sot. -

The L. a P. It- the only true Vernier
because it work, on worm and pinion
principle and bat a compensating spring
that makes backlash impossible.
Don't buy a coil holder of any kind until you

.bare bed our booklet.

Patent No.
241614.

L.& P. Coil Holder
now reduced to

8/6

Prost all Good Dealers or terite of once for ',it
Sent free on request.

London & Provincial Radio Co..Ltd., 30,Colne Lane. Coine,Lasok
Other leading " Ellanpoe " & P. Valve Windons
enhance the appearance of any s.t. Small size 21d. each,
Large Size Sid. each. L. & P. Miniature Switches. D.P(1).1.
lie each. L. & Pull and Push Switch-positive sell in,
positive satisfaction-poly 2 - cash

ALVES Repaired Qu ck

OE"

Let our valve making plant repair your broken
or burnt -out valves efficiently and promptly
(most makes). Amplification, radiataon, and
current consumption guaranteed same as new.

Bright emitters Si. "D.E.'s" la and
4 v. types) 716. Radions Ltd..

theLB'alrazadd.igieftsgtt°Via.l"re''MReapcalr'lanfigelltremhelen.
List ,aree.
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REGISTERED TRADE MARK

takes first
place why?
BECAUSE IT HAS PROVED
ITSELF AND IT IS
GUARANTEED FREE FROM
SURFACE LEAKAGE.

Mat or Polished. Panels cut
accurately to size.

RODS. TUBES. SHEET.

Ask your dealer for ebonite branded "Becol."

THE BRITISH EBONITE CO., LTD.
HANWELL

--T1111111111111111111111111111111111 1111111111111111111111111111111111111111111111111111111i7:

LONDON, W.7.

?ke
JEAPIARK
CONNODE

The final adjustment of a reaction coil upsets tuning and
nessitates an alteration in the value of the tuning
ondenser SCUM the second coil.

With the Seamark Connole, the operation is simplified.
Referring to the illustration, it will be seen that an increase
of reaction and a compensating adjustment of capacity can
be accomplished by one hand in a fraction of the usual time.
To all who habitually tune in distant 1 CII
stations this advantage is obvious. Price J. Cr
ft any difilenIty is experienced in obtaining write to the:

Sole Patentees and Manufacturers
C. E. NEEDHAM & BROTHER, LTD.

4. MILK STREET,
SHEFFIELD.

WIRELESS WEEKLY ix

The new T.C.C.
Mica Condenser

Here is the latest T.C.C. production-an accurate
mica Condenser in a green moulded case with
duplex terminals. Owing to its convenient shape
it takes up very little room on the panel, and because
it is sealed from below instead of from above it is
proof against the heat of the soldering iron. For
those who do not wish to solder their connections,
a convenient milled head is provided to ensure a
perfect electrical contact.

No need to ask if it is accurate
-the name T.C.C. guarantees it.

Every T.C.C. Condenser-
whether Mica or Mans-
bridge-has to pass so
many tests before it is re-
leased for issue that its
accuracy within a very
small percentage of error
is a foregone conclusion.
Your fixed Condenser-on
which so much depends-is
one of the least expensive
of all the components you
buy. The difference in cost
between one of doubtful
reputation and a genuine
T.C.C. may only be a
copper or two yet the differ-

ence in results may be
phenomenal. Experts say
that the majority of faults
in home -built receivers are
traceable to the use of
inferiorand badly insulated
condensers.
If your own Set is not
giving the results you
should expect, suspect the
condensers-substitute
T.C.C. Mica (for small
values) and T.C.C. Mans -
bridge (for large values)
and you obtain a perma-
nent insurance against
Condenser breakdown.

Prices :
No. 33, all capacities between '004 and

'001 mfds. 2/4
No. 34, all capacities between '0009 and

'0001 mfds. 2/4
From all Wireless Shoasi

Advertisement of TelegraPh Condenser Go. Ltd., Kew, Surrey.

Gilbert Ad. 4006.

AN ADVERTISEMENT IN " \\TIRELESS WEEKLY Is A GUARANTEE OF SATISFACTION TO BUYERS.

PDF compression, OCR, web optimization using a watermarked evaluation copy of CVISION PDFCompressor



X WIRELESS WEEKLY ADVERTISEMENTS NOVEMBER 18TH, 1925

" ALAN " SHORT WAVE, LOW LOSS COILS.
These coils are constructed by prow. pro-
tected methods, the wire 16 S.W.G.
enamelled, is held rigidly, it is not threaded
through holes in plates.
Every turn and layer is a irspaced, and the
outside dimensions are uniform, being 31in.
dia. x lyin. overall width. The plug and
socket is airepaced as much as possible.

Standard or 2in. spacing of Plug & Sockets.
3 and 5 turns 314 20 turns 41

10 1/9 25 5/0
15 4/3 30 5/6

Set of 7 Coils, 2916.
Retail Orders, Post Paid.

We invite you to have these coils for
inspection against cash.
Low Loss, Single Coil Holders, fitted with

terminals and tags, 119 each.

A. B. Callingham & Co.,
j 107, Harthan Rd., Isleworth,

Middlesex.

WHY BUY
IF you add depre-

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

ACCUMULATORS ?
and suffer the depreciation and
many annoying inconveniences caused
by unskilled charging.
WE SUPPLY arch deliver a NEW

ROTAX Wireless Accumulator of
suitable size for your set. We call and
exchange it for another fully -charged one
weekly or fortnightly anywhere in Greater
London for 13 weeks from 8/- inclusive.
IF you have your own accumulators we

give the same continuous service from
8/- per quarter-and if you have only one,
lend you one of ours, alternate exchanges.

-RADIO SERVICE CO. -
105, TORRIANO AVENUE, KENTISH TOWN, N.W.5.

REAL SERVICE -HIRE OR MAINTENANCE
Write for Folder "Z7,''or 'Phone : North 4161 & 4162.

Two in One !
The new Dual Rheostat-a
" Peerless " product in every
way. Specially designed to
meet the demand for a resis-
tance equally applicable to
bright or. dull emitters. It has
two windings-one offering a

resistance of 6 ohms, whilst a
continuation of this is of 30
ohms resistance. The resis.
tance element is wound on a
hard fibre strip under great
tension. One hole fixing is
provided and the terminals are
placed in convenient positions.
The contact arm has a smooth,
silky action, and all metal
parts are nickel -plated.

Ask your Dealer to send direct

3,19 PEERLESS 3/9
DUAL RHEOSTAT
THE BEDFORD ELECTRICAL

& RADIO CO., LTD.,
22, Campbell Road, Bedford.

" The Wonder of the Radio World."
FELIX THAMYS (Paris)

FERRO
SILICON

The marvellous crystal with the extraordinary range
you have all read about.

Obtainable from any first-class wireless dealer.

3/- per piece.
Sole Distributors for Great Britain and Ihc Colonies:-
THE RUSSELL LABORATORIES, 1.6, Hill St., Birmingham.

" Money saved is Money earned-
So when your t VALVES' get old or burned
Send them to us-and we, to you,
Will send them back t MADE GOOD AS NEW.' "

Restored to function
with original charac-

teristics.
EFFICIENCY MAINTAINED,

RESULTS GUARANTEED!
B.E. 4/6, D.E. 2V. '3 7/6,

D.E. '06 9/6.
Prim List for Power Voices

on application.
We return the actual Valve you
send us, post free, within 7 days.

THE NORTH LONDON VALVE CO., LTD.,
221, CAZENOVE ROAD - - STOKE NEWINGTON, N.16

Liberal Discount to Wireless Agents.

CABINETS & BOXES
FOR WIRELESS.

iulMll 11110111 311f 301

Genuine goods at the right prices, guaranteed for
materials and workmanship. The price of this Cabinet
(as illustrated) in Mahogany to take panel 14 >: 9 is 39/6

12 < 9  36/6
For Prime Figured Oak 14 X 9  36/6

12 x9  33/6
Genuine Nickel Plated or Oxydised Fittings as

required. (Carriage and Packing, 3/6 extra.)

Our Standard Line of Boxes will interest you.
Fitted with lid support, 5" deep, 2' inside lid.
Solid I" Mahogany 12 9 panel .   at 18/6
Figured Oak 12 ' 9 ..  15/6
(Nickel Plated fittings). (Caniage & Packing 2r'6 extra)
Many sizes in stock. Cabinets and Boxes made

to order. Trade inquiries invited.
Send for Illustrated Catalogue.

G. A. HANCHARD, 26, Page St., Westminster, S.W.I

SUPER SETS and ACCURACY

ti

_ _

For efficient results, absolute accurate capacity
and low loss are essential.
You must therefore fit THE

Dorwood Precision Condensers
which are guaranteed by our work's laboratory test.
The only grid condenser haying a three point
connection.
The DORWOOD has often been used in sets described in Radio
Press publications. This is another guarantee of its efficiency

GET DORWOOD PRECISION CONDENSERS
direct from us if your dealer cannot supply at once, post free
at list prices as follows:-

PRICES:
Capacities' 0001 to '0009 MF. with or without Grid Leak Clip 2/6

'001 to '006 - 3/ -
above '006 to '01 - . 4/6

Sole HERBERT BOWYER & CO. la. Railey Mews, LevertonManufacturers Street, LONDON, N. W.5

E 0 IRE!!! BoRCDIfER9S
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CAXTON 4 -VALVE CABINET
Made for Editor of Wireless Magazine
for Set "As good as money can buy "
described in issue February, 1925.

Cash with Order. Fumed Oak

or Real Mahogany polished ...

El 5 0
El 14 0

Will detachable recess fitted Bose Board to mount 21 in. by 7 in. panel to slide out of Cabinet front.

Extra 10:- with two beaded front doors totally enclosing fitted panel.

Cabinet overall length 224 ins. Width 84 ins. Height 9 ins.

Polished with the new enamel that gives a glass
hard surface that cannot be soiled or scratched.
SENT FREE.-Catalogue of standard Wireless Cabinets in various
sizes and woods. Special Cabinets made to customer's orders.

PACKED AND DELIVERED FREE IN U.K.

CAXTON WOOD TURNERY CO., Market Harborough

For GREATER SELECTIVITY
and LESS INTERFERENCE
The CLEAR -SPEAKER Aperiodic Coil .is notable for the greater
selectivity it provides. Others of its outstanding advantages are :-

(1) Reduction of interference from Ships and Spark Stations.
(2) Cutting out of local Broadcast Stations.
(3) Wider tuning range, viz.: Approx. 250-500 metres with

'0003 m.f. condenser.

The CLEAR -SPEAKER may be used in any receiver employing the
standard coil holder, with no alteration of the set. It means greater
efficiency and wider selection.

Price 7/6 Retail

CLEAR -SPEAKER
APERIODIC
COIL
Sole Manufacturers

and Patentees-
CLEAR - HOOTERS
LTD., Hooterl and,

Highgate Square,
BIRMINGHAM.

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

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

.'COW1 Eat."
--

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

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

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

The Colvern Selector is a geared Condenser
and embodies a system of fire tuning con-
trol which permits the definite and accurate
location of any pre -determined calibration.
The dial is divided over the full circle and
provides 300 degrees value for each rotation
of the index.

ER

LOW LOSS

GEARED CONDENSER

O

By Ibis system ten complete turns of the
dial reduces a one degree interval to the
equivalent of 1;3600th part of the variable
capacity.

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

The Colvern Selector Low Loss :-
Reading to 1,3600th of capacity
Capacity .00.05 mfd. 01 1 0

.0003 mfd. 1 0 0

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

.0003 mfd. .. 14 0
One hole fixing. Other capacities if

required.
Descriptive Folder upon request.

_ft
Thae veryCoY

e. ep e nletnr Vernier

oivuerrndealer also sells:

The Colvern Low Loss Coil Former
-with the threaded supporting
rods. Reduces the self -capacity
of a coil to the lowest yet .. 6 0

2 8

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

Telephone : Walthamstow 532

Barclays Ad.

040

.00
Established
26 Years.

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 .

1pree9 information Mem.

2/6 QUERY COUPON 2/6
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This coupon must be accompanied by a postal order of 2i6 for each
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Valves in Wireless Circuits
Three books of great interest and value to all

operating valve sets, by
JOHN SCOTT-TAGGART, F.Inst.P., A.M.I.E.E.

Wireless Valves Simply Explained
Contains the results of many years of patient research

and experiments. The information is presented clearly
and in such a manner that the amateur can readily grasp
the facts set out.

Every experimenter who wants to know more about his
set, should possess this valuable book.

Price 2/6 Post Free 2/8

Radio Valves and How to Use Them
The most absorbing book on the valve yet published.

The author has purposely set out to produce a book which
will appeal to the very large circle of Radio enthusiasts
who are not too technically minded. Taking the form of
questions and answers, it provides an ideal source of
information for every valve user.

Price 2/6 Post Free 2/8

Elementary Text -Book on Vacuum Tubes
The fundamental principles of a radio valve and its

practical uses are fully dealt with in this standard work
.on valves. The text is profusely illustrated with charts
and circuit diagrams which help to make the subject a
pleasant and simple study. No serious experimenter can
afford to be without it.

Price 1 0 /- Post Free io,/6

The above Radio Press Books can be
obtained from Newsagents, Bookstalls,
Wireless Dealers, or direct from Dept. S.

1Rabio Press, 11.0t0.
BUSH HOUSE, STRAND, LONDON, W.C.2

0
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Interfering
neighbours

A neighbouring Broadcast station can cause a great deal
of interference when you are searching for a distant station
on a similar wavelength, so much so that good
reception becomes well-nigh impossible.

The A.B.C. Wave -Trap if used in conjunction with
your existing receiver will obviate this nuisance and
give you unmolested reception. In actual test and within
3 miles of 2L0, the A.B.C. Wave -Trap eliminated that
station, allowing Bournemouth to come in unmolested
and without loss of signal strength.

Radio Press Envelope No. 6 contains full .
instructions for the building of the A.B.C.
Wave -Trap, with three different arrange-
ments which can be brought into operation
at will.

The envelope includes instruction sheets,
photographic reproductions, blue prints, and
working drawings, which explain with
extreme thoroughness the building and '

methods of using this Wave -Trap.

Obtainable from all Bookstalls, Newsagents,
your local Wifeless Dealer, or direct from
Dept. S., Radio Press, Ltd. For prompt
and sure delivery when ordering direct from
Radio Press, Ltd., please write your statue
and address in BLOCK LETTERS.

Dept. S., RADIO PRESS, LTD.,
Hush House, Strand, London, W.C.2.

Radio Press
Envelope No. 6
THE -no

"TWA

E,B. TRAP,

BY
G. P. KENDALL, B.Sc.

Barclays Ad.

The Secret
of Success with Valves

Satisfactory reception with Valve
Sets is impossible without an
efficient and dependable source of
current. You can ensure constant
voltage and steady, current supply
to your valves by using Premier
Accumulators. The extra strong
Ath inch plates, indestructible
ebonite separators and stout arched
plate bridges ensure long life and
greatest economy in operation.
Premier Accumulators for " Low Ten-
sion " are supplied as a -volt units in
celluloid containers or as 4 and 6 volt
batteries, consisting of separate cells
cemented together, obviating any
possibility of leakage between cells.

For the supply of current at " High Tension " also, Premier
Accumulators are unrivalled.

Obtainable from all the best dealers in Electrical and Wire-
less goods. Send a postcard for full particulars and prices.

IRACCUMULATORR
The Premier Accumulator Co, (1921) Ltd. Northampton

LONDON OFFICE : MANCHESTER OFFICE :
53, Victoria Street, S.W. 302, Deans gate.

C.A. Established 1898

RADION DE.06 3 -volt (11.F.orL.F.)10/6
Compare the price with any other British -
made High -Grade Valves. Have you seen
the curves in our booklet ?

seer writes : I am really amazed al the result, they are iitt
best valves I have yet come across. Let me thank you fo
executing my order so quickly, and token I require any morn
valves I will certainly send to Radio. Ltd."

RADION 2-v. DE34 (H.F. or L.F.) 10/6
RADION PYRAMID Power Valves 4-v.
& 6..v. types, Guaranteed Filament 22/6
RADIONG .P.A 4.v.Brightvaiveordy 7/.

From untied Dealers or direct Past Free.
RADIONS LTD., BsIlinoton, Nr. Macclesfletd, Cheshire
Sendf or our booklet ; it describes val ves, repair ser-
vice,an d gives useful hints. It's free. Write to -day.

RADION e.)

Reliable edves
/fr-

SEND A SUBSCRIPTION
for your favourite Wireless Journals.

PROMPTLY DELIVERED. POST FREE.
WIRELESS Twelve months, 13/.

Six months, 6/6
MODERN WIRELESS Twelve months, 15/.

Six months, 7/6
WIRELESS WEEKLY rxelmveontlii jos,ntl.t1332, 6

THE WIRELESS CONSTRUCTOR
Twelve months, 8/6 Six months, 4/3

THE WIRELESS DEALER
Supplied to the Trade only. Order on business letter heading please.

Twelve months, '7/6 (U.K.), 10/- (Abroad).

RADIO PRESS, LTD., Bush House, Strand, London, W.C.2.
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My Own" Local Receiver

PERCY W HARRIS,
M. I.R.E.

Editor of THE WIRELESS CONSTRUCTOR.

Principal
-My Own " Local Receiver

By PERCY W. HARRIS, M.I.R.E.

Fading-Its Causes and Mysteries
By J. H. REYNER, B.Sc., A.C.G.I.,

D.1.C.

A Quick -Change Crystal Set
By C. P. ALLINSON.

Valves and How to Treat Them
A Wireless Wanderer in Spain

(continued).
By Capt. L. F. PLUGGE, B.Sc.,

F.R.Ae.S., F.R.Met.S.
An Interesting Single -Valve

Receiver
By A. S. CLARK.

Contents:
Broadcast Composers

By " CARRIER -WAVE.-
Wood or Ebonite ?

BY A. V. D. HORT. B.A.
Are Long Waves Doomed?

By Major JAMES ROBINSON, D.Sc.,
Ph.D., F.Inst.P.

A Wireless Medical Service
By SYDNEY WILDMAN.

Adding Note -Magnifiers to the
Low -loss Crystal Set

By G. P. KENDALL, B.Sc.
How to Choose Components

By D. J. S. Harr, B.Sc.
What to Do with One Valve and

Crystal.
By STANLEY G. RATTEE, M.I.R.E.

FREE BLUE PRINT IN EVERY COPY.

By

PERCY W. HARRIS,
m. I. R. E.

gagQ02algggiQgOgM2ErS.A2gEOMM-2EM

Safe and Efficient ! ! !
IN this issue, the Editor, Percy W. Harris, has given

to the public just the set that all experimenters
would recommend and build for the use of the family.

" My Own " Local Receiver is a powerful 3 -Valve
and Crystal Set which any member of the family
can control by one knob only.
This set gives the highest quality reproduction
from the local station, and will also give one
Daventry 5XX.

Full and lucid instructions are given so that anyone
of average intelligence can successfully construct
it at home.
There are other sets described as well, which, with
the principal contents which we quote, make up an
exceptionally fine issue which you should not fail
to buy.

Obtainable from all Newsagents and Bookstalls.
If any difficulty in obtaining locally, send P.O.
8/6 to Sales Dept. S., Radio Press, Ltd.,
Bush House, Strand, London, W.C.2, and

copies will he sent for a year.

6Wonisreuleetsosr
E EGGE EGEEG G G EgigGgiGRggRMEEEMMgDEME02E02g2g2M0

Radio Press, Ltd.
Bush House, Strand, London, W.C.2.
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RADIO PRESS BOOKS

tr. Price
1 Wireless for All .. 9d.

By John Scott -Taggart,
F.Inst.P., A.M.I.E.E.

2 Simplified Wireless .. 1/- 1/2
By John Scott -Taggart,
F.Inst.P., A.M.I.E.E.

3 How to Make Your Own
Broadcast Receiver 1:6 1/8

By John StTit,t-Taggitrt,
F.lnst.P., A.M.I.E.E.

4 How to Erect Your Wire-
less Aerial .. 1/-

By B. :NI it tell, A.M.I.E.E.

The Construction of
Wireless Receiving
Apparatus

Ily Tyers.

6 The Construction of Cry-
stal Receivers ..

By Alau L. M. Douglas.

7 How to Make a " Unit "
Wireless Receiver ..

By E. Redpath,

8 Pictorial Wireless Cir-
cuits

By Oswald J. Rankin.

9 Wireless Valves Simply
Explained

By John Scott -Taggart,
F.Inst.P., A.M.I.E.E.

Post
Free
11d.

1/2

1/6 1/8

1/6 1/8

2/6 2/8

1/6 1/8

2/8 2/8

10 Practical Wireless Valve
Circuits 2/6 2/8

By John Scott -Taggart,
F.Inst.P., A.M.I.E.E.

The above Radio Press Books can be
obtained from Newsagents, Bookstalls,
Wireless Dealers, or direct lrom Dept. S.

10

0

.0

lO

0

ADVERTISEMENTS

TWO IMPORTANT
ADDITIONS TO THE

RADIO PRESS SERIES

0 0

Radio Engineering
Br J.H.REYNER, B.Sc., (Hons.), A.C.G.I., D.I.C.,

Every phase of radio engineering is covered
by the remarkable collection of reliable
data much of which is for the first time
published in book form. The matter is
divided into nine sections under the fol-
lowing headings
Radio Calculations and Measurements, Tuning and
Radiation, Thermionic Valves, Radio Transmitters,
Radio Receiving Apparatus, Designs of Masts and
Aerials, Telegraphy and Telephony, Miscellaneous.
There are 494 pages, 318 illustrations, Ill tables,
all of which will prove invaluable to the serious
experimenter.
Radio Engineering is in fact a complete reference
ibrary. ¶ Send a P/O for 15/9 to Dept. S.,
Radio Press Ltd., Bush House, Strand, W.C.2,
arid a copy will be sent per return and post free.
This book is the third of a series planned and edited
by Mr. E. B. Wedmore, M.I.E.E.,
Director of the British Electrical and Allied
Industries Research Association.

Modern Radio
Communication

I. hl. REYNER, B.Sc., (Hons.), A.C.G.I., D.I.C.,
A.M.I.E.E.

To those desiring to improve their ele-
mentary knowledge of wireless principles
Particularly as applied to transmission by
spark, arc and valves this book is of great
value and importance.
The theory of radio communication is clearly an
lully explained while fundamental principles arc
,11,41 dealt with in a concise manlier.

Modern Radio Communication will be
sent you post free for 5/6 if you send
PIO to Dept. S, Radio Press Ltd., Bush
House, Strand, W.C.2.

SEND FOR A COPY OF ONE OR BOTH
OF THESE VALUABLE BOOKS TO -DAY.

RADIO PRESS LTD., 191
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RADIO PRESS BOOKS
Post

No, Price Free
12 Radio Valves and How

to Use Them .. 2/6 2/8
By John Scott -Taggart,
F.Inst.P., A.M.I.E.E.

13 500 Wireless Questions
Answered .. 2/6 2/8

By G. P. Kendall, B.Sc.,
and E. Redpath.

14 12 Tested Wireless Sets 2/0 2/8
By Percy W. Harris,
M.I.R.E.

15 More Practical Valve
Circuits 3/6 310

By John Scott -Taggart,
A.M.I.E.E.

Home - Built Wireless
Components.. .. 2/6 2 8

17 Wireless Sets for Home
Constructors .. 2'6 28

By E. Redpath.
18 Tuning Coils and How to

By G. P. Kendall, B.Sc. 1/6
1/8Wind Them

21 Six Simple Sets .. 1/6 1/8
By Stanley G. Rattee,
M.I.R.E.

:22 Switches in Wireless
Circuits 1/6 1/8

By Oswald J. Rankin.
21 Wireless Faults and How

to Find Them .. 1/6 1/8
By R. W. Hallows, M.A.

Elementary Text Book on
Wireless Vacuum
Tubes 10/- 10/6

By John Scott -Taggart,
F.Inst.P., A.M.I.E.E.

The above Radio Press Books cars be
obtained from Newsagents, Bookstalls,
Wireless Dealers, or direct from Dept. S.

ush House, Strand, London, W.C.2.
ll'" lays .9d
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The New
R.I. Reactive
Anode Unit

For Signals that
are too weak 4

R.I. again leads the way in placing on the market a
wireless component which has been specially designed to
amplify weak signals from distant stations ; signals
which by any other methods of intervalve coupling would
be almost inaudible. The New R.I. REACTIVE ANODE
UNIT operates as a coil in parallel with a condenser
which when tuned to the required wavelength forms an
effective resistance to currents on this wavelength with
the result that it acts as an efficient H.F. Amplifying stage.
There are five tappings which cover all wavelengths from 200-
4,000 metres, three of which serve to cover the broadcast band,
giving excellent adjustment. The coil is wound on a grooved
ebonite cylinder in such a way that the impedance of each
tapping has been calculated to keep the reactance values
approximately uniform for all wavelengths.
This method of radio frequency amplification is perfectly stable, while for
single stage amplification it is as efficient as, and simpler to operate than a
H.F. Transformer. If desired, it can be followed by H.F. Transformers
where additional stages of radio frequency amplification are required.
This new unit completes the series of components required to build 2, 3 or
4 -Valve Sets, and is used in our ;West 4 -Valve instrument in conjunction
with the Retroactive Tuner.
Two terminals are provided at the back for the necessary connections, and
an engraved scale and pointer are supplied to indicate the wavelength
in use. The complete unit, which is one hole fixing, is perfectly finished ;
the workmanship, design and materials being further examples of the
high standard of all R.I. Products.

PRICE 25/-
Write for descriptive brochure on the New R.I. Reactive Anode Unit.

THE MARK OF BETTER RADIO
Advt. R.I. Ltd., 12, Hyde St., New Oxford St., London, W.C.1. P.C. so

Published by the Proprietors, RADIO Puss, Lrn., Bush House, Strand, London, W.C.2, on Wednesday of each week, and printed for then, by Tits
AVENUE Pans (L. Upcott Gill & Son, Ltd.), 55.57. Drury Lane. W.C.2. Address for Subscriptions and Editorial Communications:-Bush Clouse,
Strand, London, W.C.2. Advertisement Managers :--1341ICLAYS ADVERTISING, LTD., Bush House, Strand, London, W.C.2 Registered as a newspaper
son for transmission by Canadian Magazine Post. Subscription rates: -32r6 per annum, 16/3 for six months, post free. Sole Agents for Australasia :-
GoltDen A Gprcu (Austra:asia), LID. For Canada :-IMPERIAL lime. 14n. Fur South Africa :-Ctsram., News Amor, LID. For Japan & Fa.z.g. LTD.
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Ethovor Loud Speaker,
Metal Flair, adjust-
able magnet system.
120 or 2,000 ohms
resistance, £4 10 0

I

To

The Standard Ethovox
Metal Flair Loud Speaker
is pleasing as regards both
appearance and tone. It
is gracefully curved and
coloured a rich mahogany
shade thus making it
distinctly attractive yet
quite unobtrusive. The
Ethovox has a pure tone,
and gives a clear rendering
of all broadcast music and
speech.

-CUT HERE"'

Burndept Wireless Ltd., Aldine House,
Bedford Street, Strand, W.C.2.

Please send me a free copy of Publication No. 287.

NAME

ADDRESS

DATE Wireless Weekly 25/ I 1 /25.

=mos WINIMO MEM

The Ethovox-
"indisputably the
best loud speaker"
The letter reproduced below is typical of many we are constantly
receiving from delighted owners of Ethovox Loud Speakers.

On Board S.S. " Aguila,"
Madeira, Yeoward Line,

12th October, 1925.
Dear

. . Now for my report about the
Ethovox. It is all that you claim for it. It
certainly reproduces music and speech with
great clarity and purity. I tuned in to Daventry
last night, got De Groot splendidly, and the
closing number from the London Studio," Abide
with Me," came through as if I was in the Studio,
this at a distance of over 1,200 miles away. It
is indisputably the best loud speaker I have
heard. I brought one of the passengers up to
the Chart Room to hear it; he had previously
told me that loud speakers were "no good," but
said it was a revelation to him. One gentleman
has made up his mind to instal a Burndept
four -valve receiver and Ethovox on his return
home . . .

Donald McGhee
(Master of the Ship).

If you intend to purchase a loud speaker, visit our nearest
showrooms or agent, and hear a free demonstration of the
Ethovox Loud Speaker. You will be amazed at the faithful
reproduction given by this instrument. Send the coupon
below for publication No. 287 which describes the full range
of Burndept Ethovox Loud Speakers.

BURNDEPT I
,--Ir,  , ... 7/ <-,-,---- / "6"-- i) 5',:"..::4% 'z z z .; 'i /z // ;,A

HEAD OFFICE : Aldine House, Bedford
Street, Strand, London, W.C.2.

Telephone : Gerrard 9072. Telegrams : Burndept, Westrand, London.

Branches at Belfast, Birmingham, Brighton, Bristol, Cardiff, Exeter, Glasgow,
Leeds, Liverpool, Manchester, Newcastle, Northampton, Nottingham.
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Next Year's Transatlantic
THE' friendly relations be-

tween the United States of
America and Europe will

be still further enhanced this
winter by another attempt at the
interchange of broadcast pro-
grammes across the Atlantic.
The tests will take place between
January 25 and February 1,
when special programmes will be
sent out from a number of
American broadcasting stations
with greetings' to European lis-
teners. Similarly, British and
Continental stations will send
special programmes to America,
the times of transmission being
suitably adjusted.

It must be borne in mind that
there is a minimum difference of
five hours in time between the
United States and England. The
United States is divided into
Time Zones, and Chicago time,
for example, differs from ours
by six hours. Programmes from
this side will be sent between the
hours of 4 a.m. and 5 a.m. The
British Broadcasting Company
and the organisation controlling
a 'number of Continental broad-
casting stations have already
promised their support by under-
taking to give .- special pro-
grammes, and there is every

Broadcasting Tests
indication that the tests this year
will be a very great success.

In the United . States. of
America. arrang-etnerits are being'
made with the' greatest enthu-
siasm, and already the different

CONTENTS.
Page
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organisations controlling the
broadcasting stations have pro-
mised to keep silent nights to
enable listeners to receive Euro-
pean broadcasting stations with-
out interference from those listen-
ing to America. The 'significance
of this agreement can scarcely be

realised by those who are not
acquainted with the American
broadcasting situation, for there
are roughly five hundred licensed
stations, one or two hundred of
which are in regular operation
every night. For all these sta7
tionS to forego their broadcasting
on certain evenings is a power-
ful indication of the interest
taken in, and the importance
placed upon, the International
Broadcasting tests.

The arrangement of the tests
in the United States is. in the
hands of our contemporary,
Radio Broadcast, and on this side
of the water Radio Press, Ltd.,
are acting as organisers. In
order that British listeners may
participate fully in these interest-
ing tests, full technical details of
how -to adjust receivers -.for
American broadcasting, what
kind:a sets to use, and full de-
tails of the arrangements will be
given in Wireless  Weekly and
other Radio, Press publications.
Special calibrations will also be
given by Radio Press  labora-
tories, so as to avoid the totally
unnecessary howling that so fre-
quently upset previous tests.

Full details of arrangements to
date will appear in our_ next issue.

Director of Research: ScAted by'
Major JAMES ROBINSON, EI.Sc.,Ph D ,F.Inst.R.

JOIIN SCOTT-TAGGART,
F. Inst. P., A.M.LE.E.
November 25, Vol. 7, No. 10.

Deputy Director of Research :

Capt. H. E. CROWTHER, M.SC.

Assistant Editor :
PERCY W,. HARRIS, M.I.R.E.

A'othiso contained herein is to be regarded as permission or encomoor
nand to infringe any Patent rights.
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Scientific Adviser

Prof. G. W. 0. Howe, D.Sc., M.I.E.E.

Advisory Editors:
Prof. R.WH IDDINCTON, M.A., D.Sc.. F.R.S.

Prof. C. L FORTESCHE. M.A. MIZE-
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Calibrate Your Own Receiver !q la

% b
D 15

18

k)

By the Staff of the Radio Press Laboratories.
b
18

I8

The Buzzerdyne wavemeter, which was
described by Mr. Percy Harris in a
previous issue of " Wireless Weekly."

N announcement was
made last week in
Wireless Weekly that
the Radio PreSs pro-
posed to give a service
of standard frequencies

for our readers. The method pro-
posed is that on a particular day
the frequency of some of the B.B.C.
stations will be measured accurately
at the. Radio Press Laboratories at
Elstree, at definite times according
to a programme which will be pub--
lished beforehand.

Publication of Frequencies
At the earliest possible. oppor-

tunity afterwards, these results will
be published, and thus any reader
who makes observations at the, same
time will be able to check his wave -
meter very accurately on a number
of points.

Sufficient frequencies will be given
to cover the whole of the B.B.C.
frequency band from i,000 kilo-
cycles to 600 kilocycles (300 to 500
metres). We shall restrict our-
selves to this band of frequencies
for the first observations, but later it
is possible we shall extend the band
to include other frequencies.

Stations to be Checked
The. B.B.C. stations which will be

observed and recorded at Elstree
will be chosen at first from the
following :-
Sheffield. London.
Leeds. Manchester.
Liverpool. Bournemouth.
Nottingham. Newcastle.

We announced in our last week's issue that Radio Press, Ltd. will
shortly be inaugurating a calibration service, to enable readers to
calibrate their wavemeters and receivers in a simple manner.
Further details of this scheme are given here, together with some

notes on methods of calibration recommended.
431
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Hull.
Plymouth.
Bradford.
Cardiff,

Glasgow.
Belfast.
Birmingham.
Aberdeen.

The First Test
It will be noticed that if a reader

obtains a considerable proportion of
these he will be able to calibrate his
receiver completely over the B.B.C.
band of frequencies. It is proposed
to carry out our first calibration in
the. second week of December. On
our first test for calibration purposes
we shall take a certain length of
time for each station, and we shall
aim at calibrating eight stations per
hour. In. case this is too rapid or too
slow for readers, we shall be very
pleased to have comments after the
first test. The actual programme
will be published in the first week
of December in the issue of Wireless
Weekly of December 2.

Identification of Stations
It will be essential for anyone who

makes use of this calibration to
identify the particular station with

lion will be difficult unless one hears
the actual name of the station
announced, so that for this calibra-
tion purpose it will be essential to
choose a night when S.B. is not
being used.

How to Use the Calibrations
The obvious suggestion that will

occur to most people who use these
calibrations will be to note the
receiver adjustments accurately at
the time of observation. For in-
stance, supposing it is stated that
Newcastle will be observed between
7.15 p.m. and 7.22 p.m. on a par-
ticular evening, then during that
period the observer should adjust his
receiver accurately and note the ad-
justments. Having noted the ad-
justmentS a rough value. for the
setting of the receiver will be
obtained, but it must not be con-
sidered_ that an accurate setting is
thus obtained.

Accuracy
With most receivers the adjust-

ment of the condenser or Variorneter

. I

. 0

.1 1

4 1 1

O+ ANODE "
L,yBATTERY

'VWVVIAAM,

0+ L.T.
6 VOLTS

Fig.1.-The circuit diagram of a heterodyne wavemeter. The anode and --
grid coils are in a position of rigidly fixed coupling, and the elimination of
the anode battery is advisable, if possible, in order to secure greater

constancy of calibration.

which he is working. For this pur-
pose it will be necessary for him
either to hear the announcer of that
station stating the station which is
calling, or, failing this, to identify
from the Radio Times the actual
programme which is being trans-
mitted. The question of identi4ica-
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will not be anything like accu-
rate. Normally, it will not be
possible to obtain an accuracy
greater than one per cent, by
this method. With receivers
there are so many factors which
may alter the adjustments from
time to time. We. have first of all
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the aerial capacity which might alter,
then, again, the amount of reaction

- that is used, then again the anode
voltage, and the. filament current, to
say nothing of the grid bias. All of
these factors will vary the frequency
for a particular setting of the con-
denser or the variometer. Although
a certain amount of good will be
done by observing the setting of the
actual receiver, and noting the
actual calibrations of these settings,
this method is not to be recom-
mended for very accurate work.

Buzzer Wavemeters
It is absolutely necessary for

accuracy to use a frequency meter
or wavemeter. In the case of a
buzzer wavemeter, the method, of
use is as follows : At the appointed
time for the calibration of a particu-
lar station, the receiver will be
accurately adjusted on that station.
Then the wavemeter will be brought
into action, being arranged with the
coupling- between the wavemeter and
the receiver no tighter than is actu-
ally necessary to receive signals, and
the frequency of the wavemeter
altered until a maximum response is
obtained in the receiver. When this
happens the reading of the wave -
meter should be noted. For a de-
scription of a buzzer wavemeter, and,
in fact, other wavemeters, the reader
is referred to Wireless Weekly,
Vol. 4, No. 17, of August 27, 1924.

Absorption Wavemeters
Another type of wavemeter which

might be used with advantage and
which will give an accuracy prob-
ably a little greater than that ob-
tained with the buzzer wavemeter, is
called the absorption wavemeter.
This consists merely of a condenser
and a tuning coil joined in parallel.
In actual use this wavemeter is
brought near to the receiver when
signals are being received from the

TO ANODE BATTERY <=.
TERMINALS OF OSCILLATING
VALVE WAVEMETER c,4

energy from the receiver, and the
observation will be made by noting
the point on the wavemeter at which
the energy is absorbed from the
receiver, that is, when the signals
are weakened. A description of this

Wireless Weedily
meter is sheysn in Fig. 1. If the
reaction effect is big enough, it will
he possibi to cut down the size of
the anode battery very considerably,
and in fact in certain cases it is pos-
sible to abolish this battery alto.

This absorption form of wavemeter has the merit of being extremely simple
to construct. This actual instrument is, of course, provided with coils for

much higher frequencies than those used for broadcasting.
type of wavemeter was given in
Wireless Weekly, Vol. 7, No. 2, of
September 3o, 1925, although the
instrument described there was for
higher frequencies than the fre-
quency band at present under
consideration.

Heterodyne Wavemeter
Another form of wavemeter

which will give accurate readings is
H,T. +

+ -
Fig. 2.- -The low -frequency oscilations produced by this " Hummer,"
which is for connection to an oscillating valve wavemeter, are within the

audible range of frequencies.

particular station under investi-
gation.

Method of Operation.
The absorption wavemeter is then

adjusted until it comes into tune
with the transmitting station, when
,it will be found that it will absorb

the heterodyne wavemeter. Such a
wavemeter consists of a simple oscil-
lating circuit using the reaction
principle,, arranged so that the whole
range of frequencies which are
under investigation can be ob-
tained. A diagram of such a wave -
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gether. It is advisable to do so
when possible for the following
reasons :-

The frequency of such a wave -
meter depends upon the capacity
and inductance in the. circuit, also on
the amount of reaction, the emis-
sion from the valve filament, and on
the anode voltage and grid tapping.
Thus in. a wavemeter it is essential
to fix as many of these as possible.
A fixed reaction coupling should be
employed, and a fixed grid tapping,
both of which are shown in Fig. I.
It is: thus advisable to: abolish the
anode battery, whose' voltage might
vary from day to day, and thus
would cause the frequency to alter.
In any case, if an anode battery is
employed, it is essential to adjust it
to give the same anode voltage
whenever a measurement is made.

Necessary Precautions
As regards the emission, it is

essential to guarantee that the fila-
ment current is the same from day
to day, and for this purpose a fila-
ment ammeter should be employed,
or alternatively a filament voltmeter,
so as to guarantee that the voltage
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cupplied to the" filament remains
absolutely constant. If we can
abolish, the anode battery, then all
that is required is the filament volt-
meter. From this description it
becomes obvious that the calibra-
tion of the wavemeter depends upon
a particular valve, and in case this
valve. gets .burnt out, it will be
essential when it is replaced to per-
form the calibrations once again.

Use of Heterodyne Wavemeter
In using this wavemeter in order

to set up the calibrations according
to the Radio Press on,ibration tests,
the following procedure should be
made use of. The receiver should
be adjusted in the non -oscillating
condition to receive the particular
B.B.C. station at the best possible
strength. Then the heterodyne
wavemeter should be adjusted some-
where near to the receiver, but not

Calibration Chart
In this way all the B.B.C. stations

should be recorded. As soon as the
accurate wavelengths are published
in Wireless Weekly a curve can be
drawn showing the actual setting of
the wavemeter for definite fre-
quencies: The wavemeter is now in
condition for use as an accurate
receiving wavemeter. It can be
made use of to determine the fre-
quency of any station which is
picked up on. one's receiver.,

A Further Requirement
It is not, however, in a.condition

to use for adjusting one's own
receiver to any wavelength. .For
this purpose it will be essential to
convert the wavemeter so that it
uses modulated continuous waves
instead of continuous waves. For
this purpose the reader is. again
referred to Wireless Weekly, Vol. ,4)

A calibrated commercial type of buzzer wavemeter.

too close, 'so that beats are produced
between its oscillations and those of
the carrier wave of the B.B.C.
station. The heterodyne wavemeter
should then be adjusted until zero
be.ats'are obtained. Then the read-
ing of the wavemeter should be
noted.,

No. 17, where two methods_ are
shown for converting heterodyne
wavemeters to modulated con-
tinuous wave wavemeters.

The Buzzerdyne
One of these methods makes use

of what is called the " Hummer "
314
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type,. and a diagram of this is shown
here in Fig. 2. This consists of a
low -frequency oscillating circuit im-
pressed on the high -frequency oscil- .

lating circuit, the low frequency
being within the audible range.
The other type of wavemeter is
called the Buzzerdyne. This again
interrupts the continuous waves by
means of the grid -leak and grid con-
denser circuit. This, also gives an
audible note.

. Such modulated continuous wave.
wavemeters can be used in a similar
manner to buzzer wavemeters, while
giving greater accuracy than the
h:tter.

OBITUARY

We regret to announce the death
of Brigadier -General R. Marr-Johne
son, C. M. G. , D. S. O. , which
occurred on November 15, after a
serious illness following an opera-
tion.

General Johnson, was a Director
and Deputy -Chairman of Messrs.
Radio Communication Co., Ltd.,
having joined the Board of that com-
pany after the completion of a bril-
liant military career in the Royal
Regiment of Artillery.

General Johnson was engaged in
the Boxer campaign in 19oo, and
altogether did fourteen years' duty
in the Far East. During the first
year of the Great War, General
Johnson controlled all the railway
transport in the British forward zone
in France. In August, 1g15, he took
over command of a Field Artillery
Brigade, with which he went
through the Battle of Loos. In
January, 1916, he became G.S.0.1.
to the 19th Division under General
Sir T. Bridges, now Governor of
South Australia. In the autumn of
that year he returned to France and
became C.R.A. of the 29th Division. -
He had already been awarded the
D.S.O. for gallantry in the Somme
Battle in July, 1916, and his excel-
lent work during the final advance
in' 1918 brought the C.M.G. and the
French Croix de Guerre. He re-
mained with the Army of Occupation
until May, 1919, when he returned
to England.

In 192o he took over the Interna-
tional Volunteer Corps at Shanghai,
which he reorganised and re -
equipped, and shortly after his re-
tirement from the Army, Radio Com-
munication Co., Ltd., were fortunate
in securing his services.
11111M11111111M11111011111111111111111111111
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A Great Achievement
MR. F. A. MAYER (G-2LZ),

of Wickford, Essex, was
recently. experimenting on

telephony (on 6,667 kc.) with 1DH
of Mosul. He asked the latter to
stand by while he re -transmitted the
broadcast programme from 5XX ;
IDn reported good reception, and
G-2LZ received a card. from an
amateur in Tasmania reporting
excellent signals. British broad-
casting has at last been heard round
the world, but after having passed
through an amateur's station en
Touter 2LZ has also worked Chile,
Mexico, the Philippines, and the
U.S.S. Sealtli- -when at the Anti-
podes.

Pacific Islands
Readers who have heard PI-iHR

and wish to send reports to him
should write to Signal Officer
Hayden P. Roberts, Fort McKin-
ley, Manila, Philippine Islands.
Several other stations in the. Philip-
pines. and Hawaii- (Intermediate
" HU ") are now active just above
7,500. kc. (below ,o m.), and are at
their maximum strength in the,
afternoon, at about 3.3o p.m.

Early Morning Working
The Australasian stations are now

at their best between 7.30 and 8.3a
p.M.,,when they are generally in:
great, demand by our own stations.
Unfortunately there are not enough
of them to share round 1 They
'have, however, excellent receivers,
and many British stations have now
been heard " across the world "
when using rb. watts, and less. This
work is also carried on in the
mornings. Incidentally, short-wave
enthusiasts who do not like to sit up
late at night will be amply repaid
if they get up- at about 5.3o a.m.
one morning. WGY is then work-
ing on about 7,500 kc. (40 metres),
and large numbetts of American
amateurs may be heard. The
writer has heard 170 in one peribd
of just over two. hours-. After

6.30 a.m. the New Zealanders, and
Australians begin to come in.

Calibration
For those who wish to keep their

receivers fairly reliably calibrated,
GCS, the. G.P.O. station at Caister-
on-Sea,. Norfolk, is a useful guide.
He works on io,000 kc. (30 m.) and
7,143 kc. (42 m.), and is strongly
heard all over the United Kingdom.
He is often to be heard asking for
reports between 2.0 p.m. and 2.3o
p.m.. on Saturdays and Sundays.
G-5DH, the Post Office station at
Dallis Hill., has been mentioned pre-
viously,. but he seems to vary be-
tween. 6,noo kc. (5o m.): and 6,2-50
kc. (4S. m.)..

with an input of 3 _watts, and
G-2:\TX, of Aberdeen (boo miles),
with...3 watt.

The American OWLS
The American Radio Relay.

League has, provided an excellent.
method of 'calibrating short-wave
sets by its system of OWLS
(Official Wave -Length Stations).
These stations do not transmit
bration waves, but simply give their
wavelength before " signing off."

only the extremely reli-
able stations are granted this privi-
lege, and' the method of procedure
is simply to send., at the end of each
message, " . . . . ar 20D GU
9Z1' 41 K," or a similar phrase.
There are about a hundred of these

The transmitting and
receiving equipment
of Belgian 4C2, near
Brussels. Note the
tubular transmitting

valves employed.

Europe
NTT, the U.S.S. Scorpion, is

cruising the Mediterranean and
Black. Sea waters. This ship often
works traffic ' with European
amateurs, but reception is very
irregular, no doubt on account of
constant experiments and' altera-
tions..

, Our remarks on the "T noise "
turned our by the French amateurs
have cal led forth a note to,_the effect
that F-SUT has worked IT-ICA-LX
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stations, the: ntajority being Ameri-
can. G-2NM, 20D, and a few.
" Zs " are included, however, so
they may be of service to British
listeners.

Some American: stations may also
be heard sending, " RCC " when
signing off. These are the members
of the " Rag -Chewers' Club," an
association for promoting more
" chattiness in radio, and not
merely strings of " QR.M, QSS,
QR'Z," etc..
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STANDARD RESISTANCES FOR HIGH-
FREQUENCY MEASUREMENTS

By H. J. BARTON-CHAPPLE, Wh.Sch., B.Sc. (Loud.), A.C.G.I., D.I.C., A.M.I.E.E.
In experiments involving accurate measurement of H.F. resistance it is important to have a standard
resistance for purposes of comparison. The simple method given here of constructing such a resistance

should present no difficulties to the experimenter. -----------
IN view of the interest which is now being created

in high -frequency resistance measurements, owing
to their great importance to the wireless experi-

menter, the question arises : " How can the measure-
ments be checked against a reasonably accurate
standard to ensure that all the experimental results are
not fallacious? " Naturally the only satisfactory
answer will be found in the adopticn of a piece of

Z.0
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Fig. 1. -These curves show the maximum diameters
of wires of certain materials which can efficiently be

used at various frequencies.

 apparatus which can be constructed readily from in-
expensive material, and yet remain unaltered in value
within the usual experimental limits of measurement.

Skin Effect
Now it has been pointed out by J. H. Reynerf

B.Sc. ( Hons. ), A. C. G. I. D. I. C. A. M.1. E . E. , in
Wireless Weekly, Vol. 7, No. 6, that at radio fre-
quencies the current does not flow uniformly through
a conductor, but tends to confine itself to the outer
surface, due to the appreciable effects of the magnetic
field produced within the wire itself. The theory of
this problem does not lend itself to an elementary
treatment, but it can be shown that the depth of pene-

- tration of the current into the conductor itself remains
approximately constant irrespective of the size of the
wire, or, in other words, the thin skin representing
the boundaries of current flow has a constant depth.'
This leads to the conclusion that there is an optimum
gauge of wire where the high -frequency resistance does
not differ from the normal and direct current resistance
by more than r per cent.

Complicated Formulae
These facts only have direct application to a straight

uniform conductor, and an exact analysiS of the whole
problem would show that the ratio of the alternating
current resistance to the direct current resistance would
involve an expression, with an infinite number of
terms, -containing such constants of the wire as
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diameter, permeability, resistivity, and the frequency
at which it is used. Consequently, if a straight wire
is chosen with a very small diameter, we shall find that
the ratio of H.F. resistance to D.C. resistance will not
exceed Lot, and since the D.C. resistance is a quantity

awhich can be measured or calculated with high degree
of accuracy, it follows that the H.F. resistance will
be known almost within the same limits.

A Useful Table
It thus becomes necessary to find how large a wire

can be employed without having its high -frequency
resistance exceeding the direct current resistance by
more than a specified amount. In the previously -
mentioned issue of Wireless Weekly a table was
published, showing the limiting diameters of four
metals to fulfil this condition, at five different fre-
quencies, measured in kilocycles. The accompanying
table, prepared by L. W. Austin, is somewhat fuller,
and should prove very handy to use in- conjunction
with the one already published. To find intermediate
values curves should be drawn with frequency and
diameters as abscissae and ordinates.

Wire Diameters in Millimetres.
Largest straight wire which can be used without the

H. F . resistance exceeding the D.C. resistance by
more than r per cent.

Frequency
(hc.)

Ad-
vance.

Man-
ganin.

Flail-
num. Copper.

3,000 0.30 0.29 0.23 o.006
2,500 0.46 0.40 0.20 0.045
1,000 0.57 0.50 0.27 0.09

75o o.66 0.60 0.30 0.10
500 0.83 0.75 0.37 0.15
375 0.98 0.88 0.42 0.20
300 1 Jo 0.99 0.50 0.2I
250 I.20 1.10 0.57 0.22
200 I.30 1.2I 0.63 0.26
25o 1.52 1.38 0.73 0.30
loo 1.82 1.62 o.8o 0.33

A further table c-ives the eauivalent diameters in
millimetres of the range of standard wire gauges
covered by the first table. The two tables may there-
fore be used in conjunction with each other.

Millimetres
correct
to .or

S.W.G.
Millimetres

correct
to .01

S.W.G.
Millimetres

correct
to .02

S.W.G._

0.07 45 0.23 34 13.62 23
o.o8 44 0.25 33 0.72 22
0.09 43 0.27 32 0.81 2I
0.10 42 0.29 31 0.91 20
0. I I 41 0.32 30 1.02 19
0.12 40 0.35 29 1.22 18
0.13 39 0.38 28 1.42 17
0.15 38 0.42 27 2.63 26
0.17 37 0.46 26 1.83 15
0.19 36 0.52 25 2.03 14
0.21 35 0.56 24 2.34 13
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Fig. r shows the shapes of the curves for the metals
mentioned in the above table, so that the maximum
diameter for any. particular frequency can be ready off
from the graphs-. If a wire is required. to cover a
range of frequencies, the size of the wire should be
determined from the maximum desired frequency, and
not the minimum.

Fine Gauge Wire Required
Now it is clear from the above figures that the wire.

to be employed must be very fine, e.g., at a maximum
frequency of r,000 kc., 43 -gauge copper wire would
ahnost conform to the necessary diameter. Experi-
menters will thus appreciate that the conditions im-
posed call for a certain amount of skill in handling,
without damage, the requisite fine wire, and it now
becomes necessary to devise a suitable mode of mount-
ing the resistance wire to minimise, and. almost
eliminate, all possibilities of breakage.

Constructing the Standard Resistance
Since the wire must be kept straight in order to

adhere to the aforementioned conditions, it appears
that °Ile way to meet the circumstances- easily is to
have a length of the wire freely suspended in space
from a support, with a small weight attached to one
en& If this were done without any precautions the
wire would most likely break under the tension pro-
duced. by the weight, but this weight is necessary to
keep, the wire straight, with this particular form, of
the 'resistance.

A Simple Method
So it becomes necessary to adopt the following

simple scheme. Two pieces of r8, -gauge bare copper
wire, about 2 in. long, should be procured, and shaped
as at A and B in Fig. 2, the circular portion merely.
being a loop about in. in diameter in the centre of
each wire. The two ends of the resistance wire
should' be wound two or three times round these thicker
copper pieces, which will then- form the extremities of
the resistance. Of course, if the length of resistance
wire is covered with insulation, it should be bare& at

RESISTANCE

NOOK

WIRE

COTTON

JOINT

TERMINAL'

Fig. 2.-This type of standard resistance may be
suspended vertically, by means of the hook shown.

these points, and then, to ensure good electrical con-
tact, the joints should be carefully soldered..

Cotton Support
To one of the ,copper ends an ordinary terminal

should now be sweated. to enable external connections
to be made, and, incidentally, this will act as a weight
to keep the wire straight. The hook at the end A is
for the purpose of suspension. A piece- of cotton or
very fine string, which must be quite dry, should now
be tied between the two wi.re loops, and made just
slig-htlY shorter than the length of the resistance wire.
If the wire is now suspended from the top hook, it will
hang straight, with the thread and, wire parallel, and
if extreme care is exercised in adjusting the length of
the cotton support, it will take all the weight due to
the terminal, and: the wire can be regarded; as straight
for all practical purposes.
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Wireless WeeKly
Measuring. the Resistance

The resistance of the wire can be conveniently
measured on an ordinary resistance " bridge- " by
direct current methods, or if this piece of apparatus
is not available the value may be calculated from the
diameter and length of the wire (the latter quantity
being the distance between the junctions of the thick
and thin wires), and the "specific resistance," which is
given in most wire tables or reference books.

If two or three of these resistances are made as
described, in. lengths varying between r ft. and'
a'f't. 6 in., they can be used as standards for calibrating
or testing high -frequency resistance measurement
apparatus. It is necessary to ensure that no kinks
appear in the wire during the process of construction
or subsequent use, as naturally the resistance would

RESISTANCE
WIRETERMINAL

INSULATING BASE C0770N,

TERMINAL)

Fig. 3. ---An alternative method of constructing the
standard resistance is to mount it horizontally on an

insulating base.

then become inaccurate and consequently useless for
standardising purposes.

Another Form of Mounting
For those experimenters who object to this particular

form of apparatus for general use, on the grounds of
inconvenience in connecting to the required apparatus,.
it is quite possible to modify the design so as to pro-
duce a more rigid mode of support. This is brought
about by obtaining a piece of ebonite, or good -quality

' insulating material, with high insulation resistance,
about ei in. wide, 4 in. thick, and 2 or 3 in. longer
than the resistance wire itself. The thick copper wires
A and B should be made with the circular loops, and
their ends shaped so as to mount under the bosses of
terminals.

Adjusting. Length of Wire
The cotton should be adjusted: to'the required length,

and then the resistance wire with its thick copper ends
and cotton distance piece can be- placed on the insulat-
ing base. With a slight tension applied to the ends
A and, B;, the terminal positions can be accurately
marked on the base: Now mount the terminals. C and
D of Fig. 3 and insert the resistance in place as
shown, taking care to have the wire supported at least
2 in. above the base to -reduce any dielectric losses. If
desired, the cotton can be removed' after this has been
completed,. as it will have fulfilled its purpose of taking
any strain imposed between A: and B. during the
process of construction.

The construction of these resistances will amply repay
the experimenter for his trouble, while the cost
incurred is very small.
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Selectivity andanal the Ti
By G. P. KENDALL, B.Sc.

This article is introductory to a series by Mr. Kendall,
who has been investigating the type of aerial circuit
commonly known as "aperiodic," with a view to
discovering exactly how this circuit functions in

practice.

IN commencing this article, which is intended to be
the first of several dealing- with a recent series of
experiments, I should perhaps explain what is.

meant by the title. We shall be actually dealing with
the device knoWn to the reader as the " aperiodic
aerial " circuit, and in the title it is referred to as a

tight -coupled " aerial circuit for reasons which will
become apparent. The name is not, perhaps, a perfect
one, but it seems more appropriate than the term
" aperiodic aerial " circuit, since there would seem
little doubt that the aerial circuit is by no means
aperiodic, but is rather a flatly -tuned circuit, which can

r:

Two of the special coil units. That on the left has an
overwound primary winding, while on the right and
in the centre respectively are the secondary and de-

tachable primary of another type of unit.

be made, under suitable conditions, to respond with a
practical degree of uniformity over a fair band of
frequencies.

The Functioning of the "Aperiodic Aerial "
This point as to the actual functioning of what we

have been accustomed to call an " aperiodic aerial "
circuit was dealt with in an article in the November
issue of Modem Wireless, in which I described a series
of experiments intended to elucidate the question, which
strongly suggest that the arrangement is simply an
over -tightly -coupled primary and secondary circuit,
which conforms exactly to the normal behaviour of
such an arrangement. Briefly, the chief experiment
described in the article in question was to vary the
number of turns in the aerial circuit, tuning the
secondary in each case to the local station's frequency,
and noting the signal strength of that station with
various numbers of turns included in the primary
winding.

(I)
<41r,

htm Coupled1 Aerial.

The set which was improvised for the author's ex-
periments. The milliammeter was not built into the

set itself.
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In order to make certain that the increase of turns
in the aerial circuit did not function merely by increas-
ing the lightness of coupling between primary and
secondary, the experiment was done in one case by
keeping the number of coupling turns fixed and insert-
ing a tapped loading coil which was kept Separate
from the secondary winding, so that no direCt varia7.
tion of coupling was produced by increasing the number
of turns.

The Curve Obtained
.The signal strength across the secondary wind-

ing was then plotted against the number of turns
included in the aerial circuit, and a curve of the form
illustrated in Fig. i was obtained. It will be seen at
once that this is simply the typical double -humped
S8
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B
7

C

10 15 20 25 30 35 40 45 50
TUNIS ON PRIMARY

Fig. 1.-The curve obtained with a coil wound on a
" three -step " former with an overwound primary.
The usual working point on this curve would be in
the neighbourhood of the points A and B, with 15 to

30 turns in the primary winding.

55 00 85 70

resonance curve produced when the coupling between
primary and secondary is too tight in the ordinary
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arrangement of fully -tuned primary and secondary
circuits. The "notch" between the two humps was the
natural result of the over -tight coupling, and carte,
sponds to the condition of the aerial circuit being fully

Showing how the primary of the coil units is arranged
to plug inside the secondary winding.

tuned to the received wavelength. Very poor signal
strength and also very flat tuning are to be observed
at this point in the secondary circuit when this
condition obtains.

Variations of Coupling
Experiments on variations of the tightness of

coupling were also tried, variations of the turn numbers
of the loading coil -being made in each -case. It was
found that the tighter the coupling the deeper was the
notch between the humps, and the flatter the peaks of
the humps themselves. It was thus seen that the
tighter the coupling the wider the band of frequencies
which can be covered by one of the humps, and it is
interesting- to note that in practice we had been in the
habit of working upon, or endeavouring to work upon,
that portion of the first hump indicated by the portion
A -B in Fig. I.

Meaning of the Curve
In the neighbourhood of A it will be found that

there is a slight loss of signal strength as compared
with the top of the hump, but that tuning is exceed-

.0063 /IF

2

Fig. 2.-The circuit of the measuring set employed.
The condenser CI, shown dotted, may be con-
nected in the aerial circuit for certain experiments,
while the inclusion of C4, shunted across the milli -

ammeter, will usually be found essential.

ingly sharp, and therefore selectivity is good. At B,
on the other hand, signal strength may perhaps be
greater, but tuning has become very much flatter, and,
as one progresses down the slope of the notch to C,

Wireless Weekly
tuning becomes flatter and flatter, until the bottom of
the notch is passed, whereupon it tends to sharpen

 again.
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" Three -Step " Coil
Fig% i is actually the curve obtained by the use of

a coil of the skeleton -former, spaced -winding type --
in actual fact a " three -step " inductance. The turns
which are plotted horizontally as being included in the
primary winding were actually wound tightly on top
of the secondary winding. The result is very nearly
the same as that obtained when a separate loading coil
was used. It will be- seen that the useful part of the
first hump is present between the points A and B,
where there were"- 15 turns and 3o tur
circuit respectively.

Method Employed
There are quite a number of interesting points which'

require elucidation concerning the behaviour of this
valuable arrangement, and 1 have recently carried out
a series of experiments designed to clear up some of
these questions. In order that the reader may fully
appreciate the results, it will be -desirable to give a
brief description of the methods employed, and also
of the apparatus used. All the experiments involved
the measurement of signal strength across the

The Remler variable condenser used in the set has
a reduction gearing ratio of 2 to 1.

secondary winding, and for this purpose the familiar
Moullin voltmeter was used.

The Moullin Voltmeter
The reader will probably remember that the Moullin

voltmeter is an instrument for measuring- signal
strength which is dependent upon the employment of
an ordinary valve detector in whose anode circuit is
placed a milliammeter or suitable galvanometer, which
records the change in anode current when a signal is
applied across the grid and filament of the valve. The
amount of the change in anode current may be taken as
a measure of signal strength applied across the grid
and filament, and this provides a very simple but
highly effective method of measuring, or, at least, -of
comparing-, signal strength. The arrangement is, in
fact, a high -frequency voltmeter.

The Measuring Set
In order to carry out this particular series of experi-

tnents with facility, I improvised a unit composed

1
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chiefly of parts from the scrap -heap, which is illuStrated
in one of the photographs on these pages: Itwill be seen
that it consists of a small wood baseboard, with a front
panel carrying a pair of variable condensers, upon the
baseboard being mounted a valve socket with a grid -
leak and condenser for rectification purposes; a fila-
Ment rheostat and a soeket for a plug-in coil unit;
The milliammeter is, of ceurse, placed separately.

Circuit
. .

The complete circuit arrangement is shown in Fig. 2,
-and in this diagram readers who have any .intention
of carrying.out similar-measurementsshould notice the
Provision .of a large -capacity shunt across the milliam-
meter, -which is, in most cases, absolutely essential, in
order to eliminate reaction . effects resulting from the
fact that the milliammeter has windings whose natural
period may fall upon the broadcast band.

Geared Controls
The two condensers visible upon the upright panel

are provided for the purpose of tuning the secondary
winding, and of enabling one. to insert fixed values of
capacity in series with the aerial lead. The right-hand
condenser is the one which is used for actual tuning
purposes across the secondary winding, and this is a
very interesting American component, which possesses
a 2 to i reduction gearing, and is actually one of the
few geared condensers suitable for use in circuits
where it is vital that the dial readings shall remain
reasonably unchanged by possibilities of backlash. It
is actually a Remler condenser, and the details of it
will be gathered from one of the photographs. This
condenser is of .0005 id? total capacity, and gives a
square -law variation, the other condenser being of
.0003 itiF maximum capacity.

The absorption resistances used at the Hillmorton
Station are enclosed in panels of insulating material,

arranged in groups of three, as shown.

Special Coil Units
A socket is provided upon the baseboard for the

insertion of special coil units comprising the secondary
and primary windings, these being made up specially
for the purpose by a wireless firm, the general arrange-
ment being very similar to that of the high -frequency
4ransformers used by Mr. Percy W. Harris in the

Special Five " receiver, which he has described in
the November issue of Modern Wireless.

320

November 25, 1925

Construction of Coils
- A photograph appears of two of these units, show=
ing that there is a large cylindrical winding comprising
the secondary, whose ends are brought out to two pins,
which make contact with the sockets on the baseboard,
while in one end of this winding there is a three-
point mounting for a plug-in interchangeable, primary,
enabling a number of different sizes of primary to be.
inserted at will, the primary itself being arranged upon
a small ebonite cross former. For many experiments
this type of primary has been used; but we shall see
later that it is interesting to investigate the properties
of various different types of primaries, some closely
wound over the secondary, others placed inside,
arranged end to end and so on, certain of these types
being illustrated in the photograph to which reference
has been made.

AUSTRALIAN BROADCASTING.

The transmitting equipment at 3L0, the broadcasting
station in Melbourne, Australia.

The R.S.G.B.-Forthcoming Meetings

We are informed that the follttwing meetings of
the Radio Society of Great Britain have been arranged,
and will take place at the Institution of Electrical
Engineers, Savoy Place, Victoria Embankment,
:VV.C.2, at 6 p.m. on the dates specified :-

November 25, 1925.-Ordinary Meeting. " A
Review of Short -Wave Developments," by
Capt. W. G. H. Miles, R.M.

December 9, 1925.-Informal Meeting. Talk on
" The Acoustics of the Headphone and Loud-
speaker," by Mr. A. E. Bawtree, F.R.P.S.

December 16, 1925. --Annual General Meeting.
" Some Facts and Notions about Short Waves,",
by Mr. Duncan Sinclair.
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The "Princeps" Wireless Concert Receiver
Tested by the Radio Press Laboratories.

The circuit employed in the receiver shown here is that suggested
by Major Prince to Mr. C. C. Beddington, who recently described
the arrangement in " Wireless Weekly," under the title of " A New

Loud -Speaker Circuit."

0000000000000000000000000000000

HE " Prineeps " four -
valve receiver has
been tested at the
Elstree Laboratories.
It is a very interest-
ing set, and quite

recently the principle employed has
been described in Wireless Weekly
and in Wireless. Reference should
le made to Wireless Weekly,
Volume 6, Nos. 22 and 24, where
the principle was described by
G. C. Beddington, and also to
Volume I, No. 5, of Wireless,
where a " Two -Valve Loud -Speaker
Receiver for the Local Station,"
employing this principle, was
described by D. J. S. Hartt, B.Sc.
Major Prince, the designer of this
four -valve receiver, is actually
responsible for the original sugges-
tion of the principle to Mr.
Beddington.

The anode and grid batteries are placed
inside the cabinet.

The four valves consist of a, high -
frequency valve, two valves for the
trigger circuit, and a low -frequency
valve.

Maker's Claims
The claims for this receiver agree

with those made in, the articles

000000000000000000000000000000

already published in Wireless and
is Wireless Weekly, in that it gives
good loud -speaker work on the
local station and on the high -power
station, combining quality, power
and ease of control. Our tests con-
firm all these claims. The ease of
control is particularly noticeable, so
that it should be a very good
receiver for people who have little
knowledge of wireless.

Distortionless Amplification
There is no doubt that the

receiver is as free from distortion
as any we have tested. The receiver
was tested with a number of different
loud - speakers, excellent results
being obtained with each of them.
Reference has already been made in
the Journals referred to, that this
trigger circuit gives amplification
with freedom from distortion. The
introduction of an iron core trans-
former would appear to tend to
spoil this good effect, but Major
Prince points out that this should
not occur in this particular case,
and the results certainly seem to
indicate that this is so, and that the
iron core transformer does not
introduce distortion. In any case
the distortion is not appreciable.

Valves Recommended
Definite valves are recommended

for use in this receiver, the valves
being different for each position.
The valves recommended are
certain of the D.F.A. series of
the Mullard Radio Valve Co.,
Ltd. Tests were made with other
valves, and it was not difficult to
find other combinations of valves of
different makers which would
operate in this receiver.

Ease- of Control
The appearance of the receiver is

excellent, all accessories being
arranged behind the receiver. The
only things external to the receiver
are the aerial and earth, the accumu-
lator and the loud -speaker. The
method of switching from the local
station to the high -power station is
very good, there being a small
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For adjusting the frequency of recep-
tion a single control is provided.

push-pull switch, very little tuning
adjustment being required in either
position, the tuning being some-
what flat. A double plug is pro-
vided for reversing the loud -speaker
connections, which is very useful.

Oscillation

In the pamphlet definite anode
voltages are recommended, and by
using these there is no tendency
for the set to oscillate at all,
although, by using the incorrect
anode voltages, it is possible to
make the receiver oscillate. A tone
control is provided, and by means
of this it is possible to obtain ex-
ceptionally loud signals, which can
be regulated as much as required,
the quality being particularly good
throughout, except, of course, when
the signals are too loud.

Distant Reception
It is possible by careful adjust-

ment to obtain distant broadcasting
stations, but under these circum-
stances hand -capacity effects are
rather marked.

Major Prince's idea in providing
a receiver which will give good
quality, good volume, and ease of
control for the local and the high -
power station should meet with
commendation from a large number
of users.

PDF compression, OCR, web optimization using a watermarked evaluation copy of CVISION PDFCompressor



Wireless Weekly November 25, 1925

ICI

/1.-r \ I 7 /

1C1" .1'41t1A'

The Bee -Line
URNING into the
High Street of Little
Puddleton the other
day I caught sight of
Professor Goop, who
was obviously in a

state of considerable excitement, for
he was running rapidly along the
pavement on the far side, cannoning
at frequent intervals into other
pedestrians. Whenever he did so
he apologised profusely, -sweeping
off with a flourish of old-world
courtesy one of Mrs. Goop's hats
which he' was wearing, having
apparently mistaken it for his own
in the hurry_ of his departure from
home. I must say that its curling
feather suited him rather well.
Presently he caught sight of me and
made a bee line across' the road,
looking neither to the right nor to
the left.. I have always been rather

With a flourish of old-
world courtesy

puzzled over that expression "_ bee-
line," which, I take it, is intended
to signify that the line is straight.

No. bee that I have ever observed,
and I once spent a whole month in-
N'estigating' this particular problem,'
ever travels in anything approach-
ing a straight line.

Safety Last

Now when I say a bee -line, I
mean the kind of line that. bees.
take. This describes precisely.
Professor Goop's course across the
High Street. His first two steps
forward brought him into contact
with a Ford van, from which he
rebounded on to the pavement. His
next attempt caused a collision
between two cyclists proceeding in

/

44,ozazy-7
-

opposite directions, owing to their
efforts to avoid him. He slipped
rather neatly between them, and
they made a head-on. This brought
him face to face with the Bilge -
water Magna bus. With immense
presence of mind he held up his,
hand, whereupon with a fearful
grinding of brakes the bus stopped.
The Professor leapt aboard, paid his
penny, and asked to be set down on
the opposite side of the road. This
splendid idea was denied fruition,
since the sudden stoppage appeared
to have disorganised.the internal
arrangements of the bus, which
remained stationary in the middle
of the street. Luckily, 'at this
moment, a man in blue, in the
person of P.C. Bottlesworth,
arrived, who, seeing the immobilised
bus and the pitched battle that was
proceeding between the infuriated
participants of the cycling accident,
promptly held up all traffic in both
directions, thus allowing the Pro-
fessor to pass in safety. " Good
morning, Harold Lloyd," I said,
taking him by the hand. The Pro-
fessor smiled. "Crossing streets has
become very perilous these days,"
he remarked, " but once my anti -
crash pneumatic suit is perfected,
pedestrians will have little to fear.
The thing is covered with steel
spikes, guaranteed to puncture the
stoutest tyre, so that when wearing
it' the pedestrian becomes a terror
to the motorist."

A Circuit Diagram
At this moment Mrs. Goop ap-

peared on the -scene, and had a few
words to say: Tactfully I retired into
Mr. Muggs's emporium, leaving
them at it. Presently the Professor
followed me in, hatless now, but as
excited as ever. ".My' friend," he
cried, " you are the very person
that I was looking for. I have just
completed one of my very finest
circuits; in fact, I may say the
finest of all my circuits. Let me
explain. Here ", (and he picked up a
sausage, which he placed in the
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middle of the counter) " is my aerial
tuning inductance. This " (he put
tin of sardines opposite the sausage)
" is the aerial tuning condenser." In
a few moments the whole circuit
was laid out, with, the' help of five
Dutch, cheeses, representing valves,.
vast numbers of. sausages and -
sardine tins, and yards of macaroni
to show the wiring.

Volume

" It is the most wonderful thing
that you can imagine," he cried.:
" There is simply no station that
it will not get. Its range is un-
limited. Selectivity is such that
you can separate Northolt from
2L0, and as for its signal strength
-well, when I tell you that there
is hardly a whole pane of glass left
at the Microfarads, or indeed in the
neighbouring houses, you will
understand what I mean. Let me
see, to -day is Saturday, and there
is, if I remember aright, no meeting
of the wireless club. Will you come
round to hear it? I am asking you
alone, because we have been the
co-authors of so many triumphs
that it is only fair that we should
share the first fruits of this one

. . `` Here is my aerial
tuning inductance " . .

together. The séance may be
rather a long one, since I propose
to conduct you round all the broad-
casting stations, both British and
foreign; but we will have a little
supper together before we retire to
bed."

Secrecy
Naturally I accepted with enthu-

siasm, and promised that I would
not say a word to a soul. Leaving
Mr. M'uggs to tidy up his scattered

PDF compression, OCR, web optimization using a watermarked evaluation copy of CVISION PDFCompressor



NOVEMBER 25TH, 1925 ADVERTISEMENTS WIRELESS WEEKLY

ILISSENIUM

Won't warp, won't twist, won't bend -
No chance of this with a LISSEN Wire Wound Rheostat
or Potentiometer - - - no shorted turns - - - no develop-
ment of faults in use - - - no chance of arcing, noise or
flickering. Every contact brush of every LISSEN Wire
Wound Rheostat and Potentiometer GRIPS ITS WAY

ALONG THE WIRE, yet never
too harshly.

FIT A LISSEN WIRE WOUND
DEVICE - - - it's worth
while in the long run.

LISSEN WIRE WOUND
POTENTIOMETER, imposes no
drain on the L. T. A /6
accumulator, 400 ohms `*/

Air instead of
Solid
We have literally bored the
capacity out of this new
LISSEN VALVE HOLDER
- - - in every conceivable
place loss a n d capacity
elements have been replaced by
fir -filled space. That is why
the new LISSEN VALVE
HOLDER should find a place
in all efficient receivers, particu-

larly those
working on the
low wavelengths

Same Valve
Holder with
Springs bent:
back for:
baseboard
use

1/8

Patent pending.

Price 1 /8

g

LIS SEN WIRE WOUND DUAL
RHEOSTAT - - - on each of its two
sections the range of control move-
ment is equal to that of separate
rheostats - - - protects the ea
valve too .. to

A coil -mount withholes in it -
We have let daylight into this
new LISSEN COIL -MOUNT,
the mount that is now being
fitted to all LISSENAGON
COILS, making the Coils still
better than they were. You can
buy this new LISSEN COII.-
MOUNT separately - - - fit it to
your existing coils, or any coils
you wind yourself, or others
you may buy.

Price .. each I /2.

LISSEN WIRE WOUND
RHEOSTATS, 7 and 35
ohms, each

4/

The Text Book of LISSEN
Parts free to all readers

applying.

LISSEN
LIMITED

LISSENIUM WORKS,

30 32, FRIARS LANE,
RICHMOND, SURREY.

Phone : RICHMOND 2285 (4 lines;.

'Grams : " Lissenium,Phone,London."

THE DET AILS COLA T IN SET -BUILDING
AN ADVERTISEMENT IN " WIRELESS WEEKLY " IS A GUARANTEE OF SATISFACTION TO BUYERS.
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t -s\ ELECTRICAL IMPULSE
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his secrets are ours
Think of it 1 Seventeen years' patient study of the vagaries of our jolly
impulsive friend, the electrical impulse. And our laboratory experts have
come through with intellects unscathed. Nay ! Not only unscathed, but
brightly furbished. They were able to establish friendly contact with the
electrical impulse ; he helped them with their plans for building radio sound
reproducing instruments and encouraged their scientific research. Now,
this electrical impulse uses his electrical energy to bring the radio as far as
your receiver. To get him to talk easily and naturally is an operation we
have perfected with his own help and advice. Seventeen years' study of
the best way to capture and transform this spirit of radio sound has
helped us to build the best radio speakers of the age ; his secrets are ours.
Get a Brandes and you will know that the properties of radio sound
are harnessed as effectually as you can possibly desire.

Any good dealer stocks Brandes
MATCHED TONE HEADPHONES THE AUDIO TRANSFORMER

The whole secret of Matched
Tone is that one receiver refuses
to have any quarrel with its
twin. Ably schooled in these
generous sentiments by our
specially erected Matched Tone
apparatus, their synchronised
effort discovers greater sensi-
tivity and volume and truer tone.
There is no possibility of the
sound from one earpiece being
half a tone lower than its mate.

20/ -

Ratio x to 5. The main objects
in view are high amplification of
applied voltage, together with
a straight line amplification -
frequency curve. That is to
say, for a given input voltage, the
amplification is constant over a
wide band of frequencies, thus
eliminating resonance. Mechanic-
ally protected and shielded so
that the transformers may be
placed close together without
interaction.

17/6
Brandes, Limited, 296 Regent SL, London, W.x. Works-Slough, Bucks.,

THE BR A ND OLA
Specially built to bring greater
volume with minimum current
input and exceptional clarity
over the full frequency range. A
large diaphragm gives new
rounded fulness to the low
registers and new clarified light-
ness to the high. Reproduction
controlled by a thumb screw on
the base. Polished walnut plinth
with electro-plated fittings.
Height 26 ins., bell 12 ins.

90/ -

OURSELVES -AND THE

THE TABLE -TALKER
The new goose -neck design is
the result of research in radio
acoustics, which definitely es-
tablishes its value in relation to
the diaphragm fitted. Patent
material used in the construction
of the horn eliminates metallic
harshness. Volume and sensitivity
controlled with small lever located
at the rear of the base. Elegantly
shaped, tasteful neutral brown
finish, felt -padded base. Height
x8 ins., bell so ins.

30/ -

EXPERTS IN RADIO ACOUSTICS SINCE 1908
$etvic4 Advertisin4

AN ADVERTISEMENT IN " WIRELESS WEEKLY " IS A GUARANTEE OF SATISFACTION TO BUYERS.
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components, we parted, I going my
way and he his. But a few yards
along the pavement I met Poddleby.
" Any .news? " he inquired. " There
certainly is news," I said, " but I
am afraid that I cannot tell you
anything about it. All that I can
say is-and this is in the strictest
confidence-that the Professor has
invented a perfectly marvellous new
circuit and he is going to demon-
strate it to -night at the Microfarads.
Promise that you won't say a word
to a soul." Poddleby duly promised
and passed on. The General, when
I met him, was just as easily sworn
to secrecy, and so were Bumpleby
Brown and Admiral Whiskerton
Cuttle. A little later on I passed
Poddleby in conversation with
Snaggsby and heard the words,
" Promise that you won't say a
word to a soul." Though naturally
a trusting person, these words made
me wonder.

Visitors
That night at half -past eight 1

was ushered into the Professor's
den. Hardly had we exchanged
greetings when there was a ring at
the front -door bell, and the next
moment the maid announced General
Blood Thunderby and Mr. Dipoles -
wade, who explained that having
nothing to do at home he had just
dropped in for a chat with the Pro-
fessor. " I trust," said the General,
" that we are not intru--" " Mr.
Snaggsby and Mr. Bumpleby
Brown," . announced the maid.
"'Well, well, my dear fellows," said
the Professor, " it is a great
pleasure for me to see you all,
particularly as I was just about to
demonstrate the new set to my
friend and helper, Wayfarer. There
are just enough chairs, I think, to
go round. Please sit down." We
were doing so when the maid
ushered in Poddleby 'and Winkles -
worth. They were followed in rapid
succession by Admiral Whiskerton
Cuttle, Gubbsworthy, Mr. Mont-
morency-Marjoribanks (ne Moses
Aaronstein) from the Hall, the
Editor of the Gazettee and, in fact,

Bumpleby Brown fell in . .

by all the wireless enthusiasts of
Little Puddleton, which means
practically the entire male popula-
tion of the town.

An Accident
Giving up our chairs politely to

the newcomers, Poddleby, Bumpleby
Brown and I seated ourselves on
top of the piano. By a stroke of
ill luck we failed to notice that the
lid thing was open, and Bumpleby
Brown fell in. I begged him to
stay where he was for a moment,
and to open the proceedings with a
harp solo on the strings ; bat the
fellow refused, demanding instant
rescue. Being unsuccessful in our
efforts to haul him out through the
top we removed the bottom panel,
and by strenuous foot -work from
above pushed him out below the
keyboard. Owing to Bumpleby
Brown's struggles Professor Goop
is now, I believe, the first person
in the world to possess a wireless
piano. Part of the company dis-
tributed itself upon the floor ; others
occupied tables, the coalscuttle, the
mantelpiece and the book -shelves.
Four enterprising souls bore in a
step -ladder, placing themselves in
cascade upon its rungs.

The Repast
Of the set and its performances

I shall not speak  in detail now;
that must come later. It will suffice
to say that we had a wonderful
evening, in the course of which the
Professor scored a notable triumph.
It was nearly midnight when the
demonstration came to an end.
" And now, my friends," said the
Professor, " I am sure that you
must be hungry, and I insist that
you stay to supper with me. I must
say that I did not expect so many
guests; in fact, the cold meal that
has been prepared is for two only.
However, we will forage in the
larder and see what we can do."
Bumpleby Brown, General Blood
Thunderby, Poddleby and myself
were told off as foragers. The
larder appeared to contain all the
ingredients necessary for quite a
satisfactory supper. There was a
ham, there were a dozen eggs.
These Poddleby, unfortunately,
made into an omelet by slipping
on the backstairs, up which he was
bearing them to the dining -room.
There was also a complete leg of
mutton and three loaves of bread.
The General, having been appointed
cook, proceeded to cut both ham
and mutton into_ slices, in order to
produce, with the aid of a frying -
pan, what he assured us was a
delicious Indian dish. Meantime,
I cut up the three loaves and spread
upon the slices the pound of butter
that I had found upon a shelf. I
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do not think that General Blood.
Thunderby would earn a large
salary as a chef ; still, we were all
very hungry, and we kept him slic-
ing and frying away until nothing
was left but bones. The supper was
on the whole an immense success,
and everyone told the Professor
that it had been a wonderful
evening.

Light Fare
Next morning I met Mrs. Goop

in the High Street coming from
church. Instead of her usual beam-
ing smile she gave me the curtest
of nods accompanied by a perfectly
frozen stare. When I hastened to
inquire what had happened, she
would say little at first, but at last
the dammed -up torrent of her
speech poured forth. Did I realise
that yesterday was Saturday? I

did. And that to -day was Sunday?
Certainly. Had it occurred to me
that I and my low friends had eaten
or thrown about the staircase the
breakfast, the dinner, the tea and
the supper of the entire Goop house-
hold? Would I have liked to have
breakfasted off coffee and sardines
with no bread? Would I care to

Cave me the curtest
of nods . .

be going home to a luncheon off
Brussels sprouts and water? And
so on and so on. It was, you Will
admit, a most awkward position,
especially as 1 recollected that upon
the previous day the Professor had
asked me to lunch with him on the
Sunday, so that we might talk over
the results of the demonstration.
As my wife and family were away,
I- knew that nothing awaited me at
home. The situation was saved by
my catching- sight of General Blood
Thunderby, up to whom I rushed
with my tale of woe. By working
upon his finer feelings I secured an
invitation to lunch with him, not
only for myself but also for the
Goop family. No one could accom-
modate the whole family for supper,
but they were billeted out singly
that evening upon various members
of the club. On the whole, I think
that I will not trust Poddleby with
any further confidences.

WIRELESS WAYFARER,
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I
Grid I: las Its Necessity and Application

For the efficient operation of a valve receiver, it
is essential that the correct potentials be applied
to the electrodes of the valves. Readers will find
much useful information in the accompanying
notes on the various methods of applying the

required potentials to the grid.

 - ----- - -*-4.- - - 4.- + 4-11.- - - II

T is sometimes found that commercial sets
compare unfavourably with those con-
structed by the amateur, and the reason
for this may be found in the fact that, in
an endeavour to reduce the multiplicity of
controls, due provision is not made for

varying factors, which have a marked bearing on
successful reception. In this connection one particular
aspect has been ;here singled out for further explanation,
so that experimenters who do not labour under the
obligation of reducing controls may provide themselves
with a means of conveniently varying grid bias.

With so many different makes of valves on the
market it is difficult to design a set which will function
equally well With the same connections, so that apart
from the obvious variable factors of filament tempera-

+2
0 t

02)

t2 -2 -2
-I- 4K0 y

tb) (a)
av4'+4I!

Figs. 1 and 2.-Showing the effect on the electric field
between grid and filament of the voltage drop across
the filament, with positive and negative bias applied

to the grid.

ture and anode voltage, provision should be made for
adjusting the grid voltage.

Necessity for Grid Bias'
As a result of a number of tests on broadcast receiv-

ing sets the writer is led to the conclusion that many
experimenters have only a vague idea of the real func-
tion of grid bias; so fo-r the benefit of those readers
who are a little in doubt let us very briefly review the
facts of the case.

The operating characteristic of a three -electrode
thermionic valve is the relation between the anode
current and the OW voltage relative to the negative
end of the filament. This end of the filament is always
called the " zero point," and it is from here that we
reckon positive or negative grid potential. This is
present day accepted practice, and is probably due to
the fact that this end of the filament- is the point of
lowest potential in the filament -anode circuit.

Effect of Filament Potential
It is interesting at this juncture to examine the

effect of the fall in volts across the filament itself.
324

Assuming, for purposes of discussion, that there is a
4 -volt potential drop along the filament, and, neglecting,
for the moment, the effect of the anotle voltage, we see
from Fig. r that if the grid is 'made 2 volts positive
along its whole length, with reference to the negative
end of the filament, at the end (a) of the filament
there is a 2 -volt field producing upward attraction on
the electrons (filament horizontal), while- at (b) the fila-
ment end is 2 volts above the grid potential, hence
there is a 2 -volt field producing downward attraction
on the electrons. At the middle point of the filament

Fig. 3.-For distortionless
L.F. amplification, a char-
acteristic such as that
marked EF should be used,
the working point being Z.

there .is zero attraction, since the grid and this point
are at the same potential. Thus we have a varying
electric field of attraction and repulsion between 'the
grid and filament throughout the lengths of these two
electrodes.

Addition of Grid Bias
On the other hand, if the grid is given a conventional

2 -volts negative bias with reference, to the zero point
(a), the field is' wholly repulsive, being 2 volts at (a)
and 6 volts at (b) (see Fig., 2), so that if the velocity
of the electrons should be of such a magnitude as to
cause a grid current to flow under these conditions, it

Figs. 4, 5 and 6.-Showing the conditions for zero,
2 volts positive and 4 volts positive grid potential.

would do so across the field of lowest value, i.e.,
between (a) and the grid.

Distribution of Potential
The points just enumerated are often lost sight of

when considering the action of the valve, and in order
to overcome the effect of this fall of voltage across the
filament, it would be necessary to raise the filament to
incandescence by some other external means, and make
this electrode in the form of a plate, similar to the
anode, but smaller in diameter.
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In spite of this, hoWever, it is clear that electrons
will reach the anode when a certain anode voltage is
applied, but the electron stream through the grid mesh
is not uniformly distributed throughout the lerigth of
the grid electrode, more electrons passing through one
end than the other.

Further Considerations
If we examine some typical valve characteristiccurves,

such as the three examples,shown in Fig. 3, it is clear
that if we require the variations of current in the
anode circuit to be proportional to the signal -voltage
variations applied to the grid from the aerial, we must
work on the steep straight portions of the curves, i.e.,
between and B, C and D, E and F. Now in order
to take the fullest advantage of the valve, the grid
voltage should be such as to allow normal working to
take place half way up the curve, indicated by X,
Y, Z.

Correcting Distortion
Assuming that the variation in voltage applied to the

grid is not sufficient to bring the representative point
into the top and bottom bends of the characteristic, it
would appear immaterial whether the working point
was X, Y, or Z. However, if a positive voltage is
applied to the grid, a grid current will flow, and energy
is consequently expended without necessarily doing use -

Fig. 7.-Variations in the Fig. 8.-Here a 6 -volt posi-
filament resistance will tive potential is applied
change the positive potential to the grid.

applied to the grid.

ful work. In addition, this effect- is accompanied by
distortion .of the signals in L.F. working, so that to
overcome this defect it will be necessary to apply a

 small negative voltage to the grid and to increase the
anode voltage, so that the working point is now located
at Z, on, a new characteristic. Grid current will now
cease to flow, and an improvement in the audio -fre-
quency amplification will immediately result.

Positive Grid Potentials.
Now positive grid potentials find their application in

rectifiers- when employing grid condenser rectification,
especially when --using British valves. This is due to
the particular form of the grid current-grid voltage
characteristic curve. Again, a positive voltage is often
found useful in high -frequency amplifiers for stabilising
the receiver. This is brought about by causing grid
current to flow, and thus introducing a damping effect
which will prevent the set from oscillating too readily.

We thus see that we must bear in mind to apply a
negative grid bias for low -frequency working, and zero
or a positive grid bias in all other cases, with, of
course, suitable anode voltages.

Applying Positive Grid Potentials
Figs. 4 to 9 show how the positive bias may be

easily applied, while the variation in the' resistance of
the filament rheostat will naturally give a variation in
this voltage in the circuit of Fig. 7.

To secure the best advantage from these methods, it
is seen that a 6 -volt accumulator is recommended, but
care should be exercised to prevent the valve filaments
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from ibeing overheated through an excess of current.
The figures indicate that the valves are functioning with
four volts across the filament, thus leaving a further
2 -volts fall in 'potential across the rheostat, but this
latter figure is open to alteration, according to the
filament rating of the valve employed.

VVVVVVVV

III +6V

Fig. 9.-This arrangement Fig. 10. - Showing how
applies a high positive po- 2 volts negative bias may

tential to the grid. be applied without a separate
grid battery.

Only a coil is shown connected between grid and
filament, and in view of the high internal impedance
between those two electrodes compared with that of
the coil, any pressure utilised in forcing current through
this coil will be a negligible factor. With a grid -leak
substituted, however, it must be borne in mind that a
fair 'proportion of this available voltage will now be lost
in the leak, so that the actual positive voltage of the,
grid 'will be considerably reduced. To secure a high
positive grid bias, advantage will have to be taken of
the high-tension battery, as illustrated in Fig. 9,
although this case seldom arises in practice.

Applying Negative Grid Potentials
It will be seen in Fig. to that the filamen.t rheostat

has now been placed in the negative side of the low-
tension battery, thus giving the benefit of a 2 -volt.
negative grid bias, without the addition of grid bias
batteries. This value will often have to be exceeded
in the last low -frequency stage for power amplification,
and recourse may then be had to extra batteries, which,
'however, need only be dry cells. The connection to
give this large negative grid potential is' indicated in
Fig. Ir.

Reference to Fig. 12 brings us to an interesting
method for obtaining negative grid bias. Between the
negative of the low-tension battery, and the negative of
the high-tension battery is located a high -resistance
potentiometer. Since an electron current is flowing
through the anode circuit of the valve and through the
valve itself from H.1'. positive to H.T. negative, it

4V
0

-VVVti
2V.

UII

Fig.U.-The usual method
of applying a high negative

potential to the grid.

Fig. 12. - An alternative
method, which makes use
of the voltage drop across
a resistance placed in the

negative H.T. lead.

follows that the point (a) must be at a higher potential
than (b) or (c) ; but (a) :is already at -2 volts with refer-
ence to the zero point of the filament, and thus the
point (b), which is the movable connection of the
potentiometer, can -be moved to the right or left so as
to give a variable negative bias to the grid of the valve.
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Random Technicalities

HAVE.just added to my
laboratory equipment a
new instrument which
enables me to plot the
grid volts -anode cur-
rent characteristics of a

valve very rapidly and easily. It
has connected to it an accumulator
which can be rapidly adjusted to 2,
4 or 6 volts, a high-tension battery
up to 12o volts, and a 20 -volt high-
tension accumulator, tapped in the
centre, so that any grid voltage up
to to, positive or negative, can be
applied to the grid of the valve to
be tested. There are grid and fila-
ment voltmeters, filament ammeter,
anode milliammeter, and anode volt -
Pieter, while a filament resistance of
the dual type, and a potentiometer,
control the filament current and grid
voltage respectively. The valve

instrument that I was not able to
make before, yet the combination of
all the facilities in one piece of
apparatus is a great advantage, and
it has led me to perform many
experiments which, to be quite
frank, I would not have troubled to
perform before. It is so refresh-
ingly easy to run through one's
stock of valves, to check up their
emission, compare their charac-
teristics, and see how they stood up
to hard work. For example, quite
recently I picked out of my collec-
tion some dull emitter' valves which
have been in use for well over two
years. So far as I can remember I
bought a batch of half a dozen,
three going to one of my relations
and two to another. In the case of
the three, they were given almost
continuous use for a Fong. period,

The artistes
about to enter
the aeroplane
at Croydon on
the recent
occasion when
a programme
was success-
fully broadcast
from the air.

socket is of the ordinary British
type, but I have an attachment
which enables me to test valves on
American bases.

A Useful Instrument
While there is not a single

measurement possible with this

and went tempOrarily out of commis-
sion when, one night, the set caught
fire (I think a short across the high-
tension battery must have been the
cause). When the trouble was dis-
covered in the middle of the night,
half the cabinet was burnt away;
and some of the parts were red hot.

326

I have seen a mess made of my set
designs, but never anything to equal
the condition of that" All Concert
receiver when I saw- it next ! The
valves were handed to me " in case
they might be of any use," and it
was only after obtaining the new
instrument that I thought I would
try them again, to see just how they
had stood up to the ordeal of fire.

Long Life of Filaments
You can guess my 'surprise when

I found they were just as good as
they ever were, and in fact are con-
siderably better than many valves
now sold. They are, now working
merrily -again, and I shall not be
surprised if they last another year.

Two others have also lasted very
well, and in fact have outlived a
number of other valves used with
them. Probably one of the reasons
for their long life is that they are

-volt valves, used with a 2 -volt
accumulator, and for this reason
cannot be accidentally overrun.

Filathent Emission
Among my stock of .o6 ampere

valves I found one which gives a
most astonishing . fluctuation of
anode current, which shows itself as
a continuous flickering of the anode
milliammeter needle. Two 0.25 am-
pere valves of the same make, which'
T thought were fairly well matched,
showed an enormous variation in
their emission, one having twice the
emission of the other. Other valves
sfiowed quite considerable variations
between specimens of the same type,
whilst French dull emitters showed
practically no emission until the
filament voltage was brought prac-
tically up to 4, although according
ito the makers'' indications, "3 volts
was the correct figure.

The .06 Ampere Valve
One or two dull emitters had en-

tirely lost their emission, although
(Continued on page 337.)

PDF compression, OCR, web optimization using a watermarked evaluation copy of CVISION PDFCompressor



November 25, 1925 Wireless Weekly
ODD

O
O

01=1

OCI

INDEODODOOLILJOLILLI

0 171710000000DEECOIEDDEDEEEEEMOODEDEECEOCIOEEECIEMEEMERFIEDEOODE0ECIEDOEDOEEE0M

6o 000 KILOCYCLE TRANSMISSION AND
DUD

RECEPTION
By R. E. KOLO, U8CAU.

This article, by the operator of an American amateur transmitting station, gives interesting practical
details of the construction and operation of a transmitter and receiver for 60,000 kilocycles (5 metres).

El

DUODODICEDE ODD

RANSMISSION and
reception at 60,000
kc. (five metres) have
been greatly limited,
because of the diffi-
culty of securing the

proper circuit relations. The
troubles encountered in adjusting
very small capacities and induct-
ances are such as to discourage ex-
periment on this frequency. While
it is possible to use standard circuits
on 6o,000 kc., it is very difficult, in
most cases, to maintain steady oscil-
lations. It is, however, useless to
go into the numerous difficulties that
arise in experimental work along
such lines, for the object of this
article is to describe and illustrate
a circuit and set in which but little
trouble was experienced in obtain-
ing the required frequency.

60- C,
TO FIL. --ova

SUPPLY 71k --
TUNING
COND.

Y

Fig. 1.-The circuit may be set up so
that the aides AC and BD of the loop
are symmetrically arranged above and
below the baseboard of the transmitter.

The circuit is essentially a series
circuit, for all condensers and in-
ductances are in series with the
valve capacity. This reduces criti-
cal adjustments to a very helpful ex-
tent. The wining of the circuit is
the inductance and, in one case, also
the loop aerial.

OE DE CI DOOFIFICIODEOCEEE0000

Circuit Arrangement
The theoretical diagrams illus-

trate the circuit far better than a
lengthy discussion, so reference will
be made according to the lettering
of the drawings. The oscillatory
circuit ABCD is made in the form
of a loop, as shown in Fig. i. The
size of this loop will vary according
to the use for which the oscillator is
intended. For a loop transmitter
the Inductance, that is, the wiring,
should be as large as possible.
Where the circuit is coupled to some
sort of radiating system it is not
so important that the loop be large.
On a fifty -watt set the loop was rect-
angular in shape and made of
i-in. copper tubing. The sides
AXC and BYD were 3o in. long,
and sides AB and CD i8 in. long.
The loop of a five -watt set was 161 -
by IA in. Of course, these sizes
can be changed to suit any condi-
tions, provided the " condenser
capacity Cr is -varied accordingly.

The Condensers
Almost any sort of small variable

condenser will do for Cr so long
as the capacity is somewhere near
that of the valve V. Two plates
widely spaced in an ordinary
receiving condenser will serve
the purpose very nicely. Alter- 
natively mount two small sheets
of brass or copper on
insulating supportst sa that one
plate is movable. The condenser
Ci in the fifty -watt set was made
of two capper sheet plates 2 in. in
diameter, supported on glass rods.
A separation of 21- to in. was
necessary to cover the range of
62,50o to so,000 kc. (4.8 to 6
metres). For the five -watt set an
ordinary condenser was reduced to -
two plates, separated by in.

Position of Loop
The side AC of the loop is made

horizontal or vertical in accordance
with the plans as to the method of
transmitting. A Hertzian oscillator
placed parallel to AC should funda-
mentally be vertical. However, a
horizontal mounting is far easier to
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support. The better arrangement
of the two remains to be deter-
mined.

. Choke Coils
The choke coils E are most neces-

sary and should be placed in the
,n2 TURNS

X

cz>
E

I f
C,

2TURNS

E

Fig. 2.-With slight modifications the
circuit of the transmitter may be used

for reception.

circuit as shown. The portion of
the circuit included between the
points X and Y is not part of the
radio -frequency circuit, and care
should be taken that it be isolated
by means of the chokes. The coils
were wound with 25 turns of No.
24 -gauge d c. c. , basket -weave
fashion, on a t --in. mean diameter
former. This makes a convenient
self-supporting coil.

Other Components
The resistance RI is an ordinary

grid leak. The usual transmitting
leak of 5,000 ohms was used in
both sets. The resistance R2 is for
the purpose of getting a centre tap
to the filament with the A.C. supply
used. Twenty ohms tapped in the
middle is sufficient. The stopping
condenser C2 is to protect the tube
in case of failure of Cr. A .002 µF
6,000 -volt condenser was used for
the fifty- and a .002 µF condenser
for the five -watt set. The radio -
frequency indicating device may be
an ammeter or a flashlight bulb.
The voltage and current will vary
in value from point to point

PDF compression, OCR, web optimization using a watermarked evaluation copy of CVISION PDFCompressor



Wireless Weekly
throughout the circuit, so that the
ammeter or bulb must be located
near a point of maximum current
in order to be of use. The correct
position will be near the voltage
nodes, which can be found at the
points X and Y. The meter could

-9.

Lengt12.

Fig. 3.-The arrangement of the Lecher
wires for calibrating the transmitter is

shown here.

ihorting Wire
or tiReflecting

Wire

Radio
frequencjiy7N
Calranomeferv_i'

be placed near either point, but in
order that the side VAXCCI be
continuous it is best placed as
shown. A very sensitive ammeter
could be placed anywhere in the
circuit except at V and Cr, but it
is obvious that the most convenient
place is at the current anti -node, as
shown. .

The Receiver
The receiver uses the same circuit

with but few changes. The stop-
ping condenser C2 can be removed,
since the H.T. battery voltage is
not great enough to flash over in
the valve, as in the case of the
transmitter, should Cr be shorted.
A grid leak of about two meg-ohms
is substituted in place of Ri. The
sides VXCx ,and VYCI are made
of two turns of heavy wire or
tubing. The choke coils are the
same as those used in the trans-
mitter, ,It is possible to make one
set do for both transmitter and re-
ceiver. In fact, the five -watt trans-
mitter was used as a receiver with
no changes except the placing of
lower voltages, 'phones and a re-
ceiving valve in the circuit. The
construction is so very simple that
the illustrations give sufficient in-
formation for anyone.

Valves

The selection of the valves to be
used . is 'largely dependent upon
" local " conditions. A hard valve
will work best: Slightly soft valves
suitable for 15;000 kc. (20 -metre)
work will not function at 60,000 kc.
The five -watt valves worked very
well and no trouble was experienced
in any of the five tried. The fifty- 
watters presented a few difficulties-
gaseous valves,- faulty internal con-
struction, etc.-but it -was possible
to put two of them in parallel and
operate thern. When the valves
were finally made to oscillate, per-
fectly steady 'Operation -followed.

Adjustments
Oscillation in the receiver is, con-

trolled by the grid leak only, but, if
desired, a potentiometer could be
placed in the circuit. It is advis-
able to use a vernier dial on the re-
ceiving condenser. The receiver
needs no critical adjustments, the
connections being made as showri in
the wiring diagram.

Location of Power Supply Leads
The only adjustment on the

transmitter is the locating, of the
voltage nodes, X and Y. The,
easiest way is to vary the leads until
maximum current is indicated in the
ammeter. Maximum efficiency' is
obtained when the power leads (the
leads included between X and Y)
are at zero potential with respect
to radio -frequency. It should be
possible to touch the loop at these
points without affecting the oscil-
lator. So it is important that these
points be properly ideated. The
radio -frequency chokes should be
given close attention, and put in the
circuit at the points shown.

Range Obtained
The fifty -watt set was coupled to

an aerial having a fundamental near
1,200 kc. (250 metres). With
about 1.5 amps. in the oscillator,
.3 amp. was pushed into this big
aerial. The maximum range during

November 25, 192s

Measuring the Voltage Wave

The method of calibration is
somewhat different from the usual
one employed, and it is illustrated
in Fig. 3. Two " Lecher " wires
are stretched parallel and a galvano-
meter or thermocouple placed across
their ends: A shorting plate.or wire
is moved along the system until a
maximum deflection is noted on the
meter. The distance between two
such points represents half a wave-
length. - The method is extremely
accurate, and is so sensitive that- a
Movement of two -or three centi-,
metres of the shorting or reflecting
wire will change the meter deflection
more than 5o per cent. of the scale
reading.

Resonance Indications

The oscillator is 'coupled to the
" Lecher " wires at .the meter end

by bringing the side AC, near to
them. It is not advisable to couple.,
too closely, since the interaction be-
tween the wires and the transmitter.
may change ' the frequency. If
sufficient power is used, . it is -

passible to use a flashlight bulb. in
place of the meter. The receiver,'
with the valve in, but the filament
not lighted, was used as a wave
meter. To find the frequency it was
only necessary to bring the wave -

Taping the ends
of the inductance
windings at the
Post ()hire Wire-
less Station at

Hillmorton.

local tests was five miles. In this
set the receiver was used without
aerial or earth. Tests are now
going on to determine the best
manner in which to work the set.
Three methods are in use, namely,
a loop transmitter, coupling :to a.
very large aerial, and coupling to a
" Hertzian " oscillator.
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meter near the transmitter and note
the' sharp drop in the circuit current
of the transmitter.

The illustrations and diagrams
will convey the simplicity of 6o,000
kc. (five -metre) work and perhaps
encourage some experiment in a
mare determined manner in the near
future.
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Worthy of the honoured
name ft bears

'ICOR more than 15 years the name grown has been
Ilfrecognised throughout the electrical industry as a,
name to conjure with. First the famous Isrown Relay
-used by Cable Companies throughout the world-
then the superb A -type Headphone, setting entirely new
standards for sensitiveness.

Afterwards there followed the
marvellous /f3tOWn Gyro Com-
pass-a wonderful instrument
capable of pointing true North
under all conditions without
the aid of magnetism. And
then, finally, the Zrown Loud
Speaker-the first British Loud
Speaker ever used for Wireless.
Sponsored by such supreme
technical skilland daring origi-
nality, it is small wonder that
Vrown Loud Speakers have
won for themselves in all corners
of the globe a reputation for
sensitiveness and mellowness of
tone as yet without equal.

Time and again the insistent
demand for 13town Wireless
apparatus has necessitated ex-
pansions of factory space. In-
variably the demand for 23rovvit
products is far ahead of avail-
able supply. But at no time
has the standard of workman-
ship been relaxed. In spite of
the ever-growing demand for
Zrown Loud Speakers not a
hair's -breath deviation from the
recognised 13 town standards
of performance would be
tolerated.

S. G. Brown, Ltd., N. Acton, London, W.3
Retail Showrooms: 17 Mortimer Street, W. I.

Moorfields, Liverpool. 67 High Street, Southampton.
DePots ( Wholesale only): la Bushy Park, Bristol.

Cross House, Westgate Road, Newcastle.

The New H 3
Standing 15 inches high and fitted with the
standard Srown tuned reed movement,
this new H 3 will give an exceptionally
generous volume of tone. Owing to its
greater sensitiveness it will give much
louder results than any other
Loud Speaker of equal size. In 3
resistances of 2000 or 4000
ohms

If the Trade have difficulty in obtain-
ing ISrown Wireless Instruments they
should write to us without delay.

Gilbert Ad. 4024.
AN ADVERTISEMENT IN WIRELESS WEEKLY IS A GUARANTEE OF SATISFACTION TO BUYERS.
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`3PrIkeloudSpeakereAmplifier
WERE is the latest Loud Speaker that scientific research and experiment can offer, and which

will prove a milestone on the road of advancement in the wireless art. Special characteristics
of the "Kone " Loud Speaker are as follows :

Freedom from distortion. Greater purity of tone than any other Loud Speaker at present
on the market. Even distribution of sound over wide area. Distinctive appearance.

Do not order your new Loud Speaker until you have heard a " Kone." You will save yourself dis-
appointment. The " Kone " Amplifier gives really wonderful results used in combination with the
" Kone " Speaker, or any other standard Loud Speaker of good design. Supplied as illustrated for
inclusion in any existing furniture, or encased in a handsome mahogany cabinet as a separate unit.

.9randard Telephones and Cables Limited
CONNAUGHT HOUSE, ALDWYCH, LONDON, W.C.2. 'Phones : Central 7345 AO lines).

WORKS :
NORTH WOOLWICH,
NEW SOUTHGATE

and

HENDON

Patent No.
209345

BRANCHES:
Birmingham, Leeds,
Manchester, Newcastle,

Glasgow, Cardiff,
Southampton, Liverpool

and Dublin
MIEM1111111=1=11111111MEMIIIIIMMIMIN 1111111111M=111111111111111111111111N111111111

Brandard
FORMERLY

Western Electric
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Wireless
News

in Brief

B.B.C. The third official
"Round- " Round -Europe " testEurope" on November 13 was ofTests. short duration, but the
results were encouraging. Four sta-
tions were tuned in successfully,
these being Hilversum, Radio -Paris,
Brussels and Munster.

 On the following evening Captain
Eckersley spoke from the Brussels
station, his speech being picked up
and re -broadcast successfully in this
country. A few words were lost,
due to fading and some periods of
spark interference, but, regarded as
a whole, the experiment was success-
ful.

* " *

Wireless Owing to the increase. of
Telegraphy air traffic, it is being
on Aircraft. found that the one fre-

quency of 337 kc. (900
metres) allotted for wireless com-
munication between aircraft and
land stations is inadequate.- The
situation bids fair to become far
more acute when, as 'has 'been pro-
posed, air passengers are allowed to
send private messages whilst travel-
ling. As a partial solution to the
traffic problem, a scheme is to be
tried out shortly in which an operator
will be carried on the larger
machines to handle all the traffic,
which will consist of telegraphy in-
stead of telephony. It is also prob-
able that a band of higher frequencies
(lower wavelengths) will be sought
as a solution to the problem, since it
will then be possible to work with
greater freedom from jamming
within a given waveband.

Braadcasting The recent experiment by

the,. the. British Broadcasting
Company of broadcasting

music by members of the Savoy
Band while travelling in an aero-
plane provided widespread interest.
There was a certain amount of en-

gine noise, but results were other-
wise fairly good. The aeroplane
cruised in the neighbourhood of
Croydon Aerodrome during the
transmission, the concert being
picked up at Keston and thence
relayed by land -line to London and
re -transmitted.

The new switchboard which has
been, installed at the headquarters of
the B.B.C. at 2, Savoy Hill, W.C.2,
to control the new system of simul-
taneous transmission, is now com-
plete and is undergoing final tests.
It will be recalled that under the new'
system all the Northern stations will
be. linked up by land -line with Leeds

Instead of direct with London, and
if is expected that transmission to
distant stations will thereby be
improved.

Wireless
in India.

* * *

Experiments have been
in, progress for some time
at the Colombo station,

where up-to-date C.W. plant is in
use, to decide whether it is possible
to establish regular direct wireless
communication with Perth, in
Western Australia. Communica-
tion has been established with ease,
and the 'experiments are being con-
tinued to ascertain 'whether regular
communication at ' all times is
possible.. It is expected that this
will prove to be the case.

* * *

The Colombo station will also
commence broadcasting later on,
using a frequency of 375 kc. (800
metres), and should be audible not
only throughout Ceylon, but also
over' a large portion of Southern
India.

* *

We are informed that an English-
man staying in Jodhpur, in Central
India, while experimenting on a
long-range six -valve set, picked up
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on 35o metres or thereabouts a con-
cert in full swing from 10.3o p.m.
(Indian time) to dose upon
o'clock. It was evidently a Euro-
pean station. He vas listening to
broadcasting between 5.3o and
8 p.m. (European time). He heard
solos, duets, and music, both instru-
mental and vocal, at very good
strength, but, strange to say; on
no occasion was a call sign an-
nouncement heard. Between Octo-
ber 24 and 31 there have been many
such reports received in Bombay.
There is some idea that it was an
Italian station which was heard.

*

High -Power One of the American sta-
Broadcasting tioa mostsfrequently re -

St atio ns. ceived in this country,
WGY, Schenectady, New York," has
increased its power to fifty kilowatts,
and extensive tests, are being con-
ducted. Another fifty kilowatt sta-
tion is in course of erection at
Boundbrook, New Jersey, the call
sign of this station. being WJZ.
The frequency to be used is 659 kc.
(455 metres).

Two other stations which will out -
power Daventry, 5XX, are those of
Germany, at Koe.nigswusterhausen,
and at Fiergostrand. Bavaria. The
first of these is designed to work
with fifty kilowatts, and the second
with not less than one hundred.

*

Exhibition The wireless apparatus
at Olympia. shown by the Marconi

International Marine
Communication Co., Ltd., at the
Shipping, Engineering and Machin-
ery Exhibition, Olympia, includes
eight pieces of apparatus for a
variety of purposes, namely, to pro-
vide communications at sea, to in-
crease the safety of life, to assist
navigation., and to provide enter-
tainment on board ship.
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American adio Sets from

An American six -valve receiver with a single tuning control-the Thermodyne.

HAVE in front of me,
as 1 write, a copy of
an American publica-
tion dated November,
1922, which was pub-
lished at a time when

American radio manufacturers
were becoming worried as to the
effect of the constantly increasing
number of broadcasting stations on
the design of radio receivers.

The Armstrong Circuit
A glance through the 't dvertise-

ments of wireless sets shows that
the majority of instruments incor-
porated what was called .the Arm-
strong regenerative circuit-a prac-
tical interpretation of this being a
grid circuit variably coupled to an

aerial, tuning of this grid circuit
being effected by means of either a
variometer or a condenser shunted
across the coupling inductance. In
the plate circuit of the valve was a
variometer of sufficient size to tune
the anode circuit to the same wave-
length as the grid circuit.

Skilful Handling Needed
Owing to the fact that the grid

circuit was .loosely coupled to the
aerial, the damping of this latter
was not impressed too strongly
upon the grid, and, ' as a conse-
quence, when both anode and grid
circuits were in tune, self -oscillation
occurred.. By detuning the anode
circuit, a point could be reached
where oscillation ceased, and on this

A very popular three -dial receiver-the Fada Neutrodyne.

------  4.---------40
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I. By PERCY W. HARRIS, M

While much has been writ)
methods of high -frequency c..
details of American wireless
little attention has been dire$
view. Ultimately this has
of design. The article whi
this week will be found to st

direct
111111111111111111i1111111111111111111111ii111111111111111111111111111111111111111111111

" fringe " a maximum regenerative
action without self -oscillation was
introduced. Such a circuit in
skilled hands (for it must be remem.
bered that aerial, grid and plate
circuits all had to be adjusted) was
capable of giving extraordinarily
good results, both in regard to
sensitivity and selectivity,

Many Controls
Fully conscious of his lack of

A cabinet form of the Zenith
Receiver.

skill, the average broadcast listener
in those days fought shy of what
were known as " Three -Circuit Re-
generative Receivers," and con-
tented himself with a single -valve
reaction circuit, or, in those cases
where it was possible, a crystal re-
ceiver. Receivers were still in the
" knobby " stage, with all kinds of
knobs, dials, switch points, indi-
cators, and a wealth of panel en.
graving. Long-distance reception
was a feat of skill, and extreme
ranges were only obtained at- the
expense of tonal quality, for to get.
them it was necessary to work the
valves very close to the oscillation'
point. A similar state of affairs
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exists in many British receivers
to -day.

Variometer Anode Tuning
It is not always realised to what

an extent the American had de-
veloped the single -valve reaction
circuit at this time. Loose -coupling
was the rule in all good receivers,
and no one expected to get a fine
control of reaction with an accom-
panying maximum of amplification
with a direct -coupled circuit. The
variometer tuning of the anode cir-
cuit gave an extremely delicate

A handsome single tuning control set-
the Kolster.

build up of reaction effect, and in
a number of the best designs it was
quite impossible to find the exact
paint at which the set went into
oscillation, save by the distortion of
signals which occurred.

Tuned H.F. Stages
In England we were beginning to

make use of tuned anode circuits
at this time, obtaining considerable
improvement in the range of our re-
ceivers thereby. American experi-
menters found that the introduction
of a stage of tuned radio -frequency
in front of a detector prevented them
from making full use of the re-
generative effect of their detector

The " All-American," a five -valve U.S.A. product, with two tuning controls.

valves, and many opinions were
published to the effect that radio -
frequency amplification did not in-
crease the range of a set for this
reason.

Stable H.F. Amplification
Nevertheless, numerous experi-

ments were being carried out to find
some means of obtaining stable -
radio -frequency amplification, and
for a time a considerable popularity
was gained by iron core. radio -fre-
quency transformers-instruments
which never obtained any hold in
this country. While very slight
amplifications were obtained, such
transformers had the advantage that

they were sufficiently broadly tuned
to enable reception to be carried out
over a wide band of frequencies.
Stability was also gained quite
easily. Quite a number of. com-
mercial receivers were built, con-
taining these Isemii-aperiodic iron -
cored radio -frequency transformers,
and the unskilled user in the United
States was able to buy a receiver
which .:.gave him moderately good
long-distance effects without skilful
handling.

Neutrodyne Receivers
The next big step forward was

the development of the neutrodyne
receiver, by the use of which it was

The " Music Master," an American receiver
with built-in rotatable frame aerial and one

tuning control.
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found possible to build tuned radio -
frequency amplifiers in which
stability was obtained without any
loss of sensitivity. Two stages of
neutralised high -frequency preceded
a non -regenerative -detector valve,

progress bright emitter valves were
rapidly passing out, and all the new
receivers were designed to take
either the .o6 'ampere type of valve
or the 0.25 ampere -small power -
valve, of both of which types twe

The " Splitdorf," a five -valve, three -dial receiver of sound design.

and were found to give just as good
results as the best adjusted re-
generative detector valve. This
meant, put in another way, that a
three -valve set on the neutrodyne
principle would give in unskilled
hands just as good results as a
single -valve detector in the hands
of an expert.

Long Distance Reception
As remarkably long ranges could

be obtained with a properly handled
single -valve regenerative receiver,
and as, furthermore, the quality ob-
tainable with a neutrodyne receiver
(owing to the fact that it was not
worked near the edge of oscillation)
was distinctly superior to that ob-
tained with a regenerative detector
on the edge of oscillation, the art
could be said to have developed up
to the point when the ordinary user
could obtain a set capable of long-
distance reception with headphones,
with three valves, or on a loud-
speaker with five. Three tuning
Controls were necessary on such in-
struments, one for the first grid cir-
cuit (the aerial circuit was made
semi-aperiodic), one for the second
grid circuit, and a third for the de-
tector valve grid circuit.

Simplifying Controls
All three dials could be made to

read to approximately the same
figure for the same frequency. Sta-
tion hunting was thus brought down
to a very simple procedure. At-
tempts which were made to combine
all three dials by means of pulley
gears, or other similar arrange-
ments, did not proVe very success-
ful, however, as it was not found
practicable to match all three cir-
cuits perfectly. At this stage of

now have equivalents on the British
market.

American Valves
All commercial neutrodyne re-

ceivers are designed for particular
kinds of valves, and are balanced at
the factory. In America the 0.25

One central dial controls this set-
the " Murad."

ampere type of valve has a different
base from that used on a .o6 ampere
type, so that it is impossible to
interchange them. All commercial
receivers in the States are designed
for one or the other kind of valve
and the position is quite different
from that in this country, where we

their present form. The success
which attended the neutrodyne re-
ceiver drew the attention of Radio
Manufacturers to the advantages of
tuned radio -frequency amplification
of a stable kind, and before long
many methods were found of obtain-
ing stability without necessarily
using the Haseltine pattern. The
method of obtaining stability by in-
troducing losses into one of the
tuned circuits is now dead in
America, for the " Losser " method
decreases both sensitivity and selec-
tivity to an extent not generally
realised in this country. Radio -
frequency transformers and con-
densers are carefully designed to be
of the low -loss variety, and the
utmost care is taken to reduce
capacity coupling between primary
and secondary transformers to the
lowest practical limit. It is sur-
prising how great an increase in
selectivity can be obtained by look-
ing after the question of capacity
coupling between two windings of a
radio -frequency transformer.

Double Range Tuning
I have already described in these

pages the Grebe synchrophase re-
ceiver, as an instrument representa-
tive of the best modern American
practice in radio -frequency design.
In, the latest model, just placed on
the market, two important improve-
ments have been introduced. The
dials are to be brought up to the
18o degree mark, start again at
zero, and run through a further
range of frequencies. On passing
the 18o degree mark a switch is
operated to bring into action a
different winding. The second big
improvement is the linking of the
three dials so that single-contrd
operation is now possible.

A distinctive and very simply operated set--7.the "Ferguson."

have all kinds, shapes and sizes of
valve on the same kind of base.

Low -loss Features

Accompanying this article are a
number of illustrations showing
well-known American receivers in
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Filament Resistances
In all recent American receivers

the practice of 'fitting separate
filament resistances for each valve
has been abandoned ; in fact, switch-
ing. of all kinds has been reduced to

{Continued on rage 341.)
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The Measurement of High
By C. P. ALLINSON (6YF).

Describing a simple method of measuring the
resistance value of such components as grid -
leaks without the use of elaborate instruments.

OST of us have wondered at some time or
another exactly what resistance grid -leak we
were using, especially in cases where a vari-

able leak was being used, and it was found that its
value in a particular circuit was somewhat critical for
maximum signal strength.

The method evolved by the writer is suitable for
measuring grid -leaks between. .25 and about to
megohms with a fair degree of accuracy. The extreme
values should be within to per cent., and values be-
tween i and 6 megohms may be within 2 or 3 per cent.

Instruments Required
The only special instruments required are an accurate

voltmeter, which must be a high -resistance instrument,
a milliammeter (this need not actually be calibrated
exactly; a home-made instrument with an approximate
range of o to 3 or 4 milliamps. being suitable), and one
calibrated grid -leak of, say, 2 meg-ohms resistance.

v

V B,

Zri
I/9

1 A

H.T.

L.T.

Fig. 1.-In this circuit r is a known resistance and r1
is the unknown to be measured.

,The theoretical circuit showing the method of
measurement employed is given in Fig. i. In this
the known grid -leak is shown at " r," the unknown
one being connected in series with it across a battery
having a voltage V.

Theoretical Determination
A current I will flow in the circuit, and if " v " be

the voltage drop across " r " and " v, " the drop
across ! r.1.". (which is the unknown resistance), then

v = Ir
and v1= Iri

dividing -v = -r

therefore r1=
r V1

V

0
0

but v = V - v, (since V = v + v1)

r
so that r1 V-vl   C-.)
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Resistances

The calibrated grid -leak is shown in the clips on the
left. The accumulator in the background should

preierably be an 8 -volt one.

High -resistance Voltmeter
We know r and we can measure V, so that it only

remains to find some method of measuring v1 to be
able to solve the equation so as to obtain the value
of the unknown grid -leak (r1). Now to measure the
voltage drop across a high resistance requires a volt-
meter itself having a resistance many times that to be
measured, and the wireless amateur has an easy solu-
tion in the shape of a valve. With this he can not
only measure a voltage, but he can do so accurately,
owing to the amplification given by the valve.

In order, however, that the valve shall have a
really high resistance or impedance, it should be used
with a negative grid bias. Further, if this is not done
and the grid becomes positive, grid current will flow,
and thus introduce a source of error.

NEC
a
7

5
v94

,3

'2

o /.0 z.o
la

3-0 rwth

Fig. 2.-The curve obtained by plotting grid volts
against anode current.

Circuit of Measuring Set
The theoretical scheme of connections used is shown

in Fig. 1. Vg may be a grid battery of 6 to 8 volts,
while the source of potential across the two resistances
can be a 6 -volt battery (B3). If, now, we have a curve
showing -grid volts against plate current, we are in
a position to determine the voltage drop " v1 " across

PDF compression, OCR, web optimization using a watermarked evaluation copy of CVISION PDFCompressor



Wireless Weekly
r1. As B3 is connected so that, its positive pole goes
toward the grid through the resistance r, and we always
work with an initial large negative bias on the grid, it
follows that when V is put into circuit the plate
current will rise, and the bigger the resistance of r,
the greater will v1 be, and as this will be + ye, the

6

5

4
VI

3

2

0 1.0

Fig. 3. --The curve of Fig. 2 reversed, so that
be read off direct for different values of

current.

20
4

3-0 nVa

v1 can
anode

greater will the plate current be. We can thus draw
a curve calibrating the plate current directly against
the resistance of r1 for any given value of r.

Data for Plotting Curves
To do this we solve

r1= r vi
V - V1

for various values of v1, which we assume conveniently
according to our Vg/Ia curve. (Fig. 2.)

We obtain different values of r1 corresponding to
various values of vi. Now from Fig. 3 we can read
off the plate current Ia for these varying values of
v1, and so we shall now have a set of readings for
Ia corresponding to various values of r1. These can
then be used to plot a fresh curve. Such a curve is

The arrangement of the wiring of the instrument
can be clearly seen in this photograph.

shown in Fig. 4, by means of which the resistance of
the leak can be read off directly when the plate current
Ia is known.

An Example
Let us illustrate this by a practical example. Fig. 2

shows a Vg/la curve obtained with a given plate
voltage -up to a maximum negative grid bias of 8
volts. Actually it is intended to work from 6 volts.
Let us reverse this curve as in ;Fig. 3 (taking -6
volts as our zera), so' that the plate current reading
will give us v1 direct; for if we start with an initial
negative bias of 6 volts which is then opposed by a
voltage' of 1.5 (i.e., v1) across the resistance el, then
the plate current reading will give us a grid voltage of
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- 4.5 from the Fig. 2 curve. This has "now to 436
subtracted from 6 to give us v1. Thus, by reversing
the curve, this will be read off direct.

Constants Necessary
Suppose we have a calibrated grid -leak, the value of

which is 2./ megohms, and that we use a battery (for.
B3) of 'exactly 6 volts. Then :-

2.I vl
r1 = 6 - v,

So that, by assuming different values for vi, we get
different values for r1. if v,=2, then r1=1.os ; but
when V1:=2, we find. from Fig. 3 that and so
we plot r1=1.o5, Ia=1.22 on a fresh curve. When
v,=3, then r,=2.1 and Ia=1.5, and we get another
point. We finally obtain the curve shown in Fig. 4.

It should be remembered, however, that this- curve
holds good only for one particular value each for plate
voltage,- filament voltage, grid voltage, supply voltage
(B3), and known leak resistance. These, however, are
easily kept constant.

6
THIS CURVE IS FOR: -

5 r = 2./ Mn
v = 6 v.

4
N./7 =- -6 V.

3

2
L

0 1.0 2.0 3.0
ja

Fig. 4.-From this curve, actually plotted for the
values shown, the value of the unknown resistance
can be read off, according to the anode current

reading recorded by the milliammeter.

The Test Panel
In order to carry cut a number of practical experi-

ments in the measuring of values of grid -leaks, a small
test panel was constructed, as shown in the photo-
graph. This is built on a piece of 'ebonite, 8 in, x 6 in.
x in., and consists merely of a valve holder, potentio-
meter, and a filament resistance. Various terminals
are provided for connecting the necessary batteries and
meters, while two grid -leak clips allow a calibrated
leak to be slipped into position when taking readings.
The circuit diagram of this panel is shown in Fig. 5.

Use of Potentiometer
The reason for placing a potentiometer as shown

in the grid circuit, instead of connecting the grid
battery direct; is that it gives us a means of adjusting
the grid potential to the exact value with which we
wish to work.

An 8 -volt accumulator might be used with this, but
a voltmeter might actually show it to be only 7.8
volts, and therefore if we assumed in the first place
that its value was actually S volts, a considerable
error would be introduced.

The first point to decide is what grid bias we are
going to use. This should be greater, of course, than
the voltage of the battery providing the source of
potential across the resistances. If, therefore, we use
a 6 -volt battery for B3, the grid battery should be a
nominal 8 volts. We can then, by 'means of the
potentiometer, apply exactly 6 or 7 volts to the grid
of the valve, the actual value -used by the writer being
6 volts.
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The Wuncell Dull Emitter
Voltage 1.8 volts. Consumption 3 amp.
*W1 for Detector and L.F.
*W2 for H.F. amplification 14/ -

The Cossor Loud Speaker
Valve W3

Voltage r8 volts. Consumption 5 amp.
Price 18/6

Also in WR Series, with special
switch and resistance in base to
enable Valve being used with
2- 4- or 6 -volt Accumulator:

WR1 for Detector and L.F. 161-
WR2 for H.F. amplification 16/-

ibbons of steel
-the same century,old principles
of construction are employed in
every Cossor Grid.

ROM bank to bank across a
girder bridge a train speeds

on its way. A hundred tons or
more of living freight suspended
in mid-air on a few ribbons of
steel. Such is the skill of man.
Rigidity is the Alpha and Omega
of bridge construction. With-
out rigidity no bridge can
withstand the devastating forces
of Nature.
Rigidity, too, is the very essence
of successful Valve construction.
Without rigidity there must be
distortion and micr ophonic
noises. Compare the Cossor
Grid with the ordinary spiral
Grid and you'll instantly appre-
ciate why the Cossor Valve has
won such a unique reputation
for purity of tone.
The Cossor Grid is a wonderful
piece of miniature engineering. It
is built up on a stout metal Grid
band, and each turn of the wire
is secured in three positions -
35 places in all. Was there ever
such rigidity ?

Combine that with the Cossor
electron -retaining systemof de-
sign and you'll readily recognise
why the Cossor is by far the
most popular British Valve.

Everywhere it is earning golden
laurels for a mellowness of tone
hitherto considered impossible.

Before choosing your next Valve
ask your Dealer to show you the
Wuncell - the Cossor Dull
Emitter. Functioning at a dull
red glow (almost invisible in day-
light) it is, indeed, a super -
economy valve with an abnormally
long life. For the first time it is
possible to obtain a low tempera-
ture valve in every way as sensitive
as the best bright emitter. The
secret of Wuncell success is to be
found in its wonderful filament.
Instead of a wire, whittled down
to the point of fragility, the fila-
ment used in the Wuncell is built
up layer upon layer under the
Cossor patent process. Instead
of weakness there is strength.

Issued by A. C. COSSOR LTD., Ilighbury, London, N.5
Gilbert Ad. 4017.
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B. 508.

B.508. FIXED MICA CON-
DENSERS. Built up with
copper foil and best ruby
mica di -electric. High in-
sulation and capacity ad-
justed to within 5 per cent.
Stocked in capacities from
o'000r to o'or mfd.

2/. to 316 each.

B. 558. VARIABLE CON-
DENSERS. (For use as in-
dependent Units.) Strongly
constructed on the same
principle as variable con-
densers for panel mounting.
Enclosed in dust -proof
non -inflammable Celastoid
covers, and fitted with dial,
knob, two terminals and
three feet for fixing to
table or board if required.

Price 12/. each.

gay

WIRELESS ACCESSORIES
Quality guaranteed

AN AID TO ENTHUSIASTS

We have prepared a logging chart
for recording wavelengths, con
denser settings, etc., of those
stations which require careful
calibration to tune in. A copy of
this chart, printed on stiff card,
with hanger, can be obtained free
of charge at any of our Branches
or from any high-class dealer.

B.558.

by over 50 years' electrical manufacturing
No. B.601. SILVERTOWN VERNIOMETER. (Patent applied for.)
The Silvertown Verniometer is a most ingenious device for
applying slow motion to variable condensers, variometers, etc.,
consisting of an ebonite dial and knob (o-r8o°), fitted with worm -
wheel, bracket and worm -spindle, micrometer barrel and pointer,
complete with fixing screws.
Gear ratio 24o-1. Fitted with instantaneous release. Backlash
entirely eliminated. Hand capacity reduced to a minimum.
Suitable for the following makes of condensers :-Silvertown,
Burndept, Igranic, Polar, Sterling, Ormond, Jackson, Devicon,
Utility, Ashdown, Lamplugh, Ediswan, Edison. -Bell, Bowyer -
Lowe, Atlas, W. & M., A. J. S., etc., etc.

Price 61. each.

Makers :

experience.

3.601.

THE SILVERTOWN COMPANY
106, CANNON STREET, LONDON, E.C.4. Works : SILVERTOWN, E.16.

BELFAST : 75, Ann Street.
BIRMINGHAM : 15, Martineau Street.
BRISTOL : 4, Victoria Street.
CARDIFF: Pier Head Chambers, Bute Docks.
DUBLIN: 70, Middle Abbey Street.

B.506.

GLASGOW : 15, Royal Exchange Square,
LEEDS : x, New York Road.
LIVERPOOL : 54, Castle Street.
LONDON: xoo and 102, Cannon Street.

B.506. CRYSTAL HOLDERS
Mounted on ebonite base
(3 in. X 2 in.) with glass
tube to protect crystal from
dust. The cat's -whisker is
of silver wire. A feature
of this crystal holder is that
it can be easily taken to
pieces and set up again.

Price 41- each.

B.530. Single -Valve Type
MOUNTED VALVE SOCK.
ETS. Single, double and
triple. Suitably engraved
for use with valves or
for plug-in type high -
frequency transformers.

5/6, 9/. and 13/6 each.

MANCHESTER : 16, John Dalton Street.

NEWCASTLE -ON -TYNE : 59, Westgate Road.

SHEFFIELD : 88-90, Queen Street.

PORTSMOUTH : 49, High Street.

8.530.

AN ADVERTISEMENT IN " WIRELESS WEEKLY IS A GUARANTEE OF SATISFACTION TO BUYERS.
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Plotting the First Curve

Having decided this point, the next thing is to
obtain the Vg/Ia curve. To do this, connect the two
terminals Ti, T2 together, the H.T. and L.T. bat-
teries to the valve, and an 8 -volt battery to the ter-
minals G.B. + and G.B. -. A high -resistance volt-
meter is connected across the two terminals Grid V,
and a milliammeter across the two terminals provided.
This gives us the circuit shown in Fig. 6. A curve
may now be plotted showing the variations of anode
current against grid voltage. A curve of this
description is that shown in l'ig. 2.

Having clone this, carefully set the grid voltage at
the particular value from which it is determined to
work, which we will assume is exactly 6 volts negative.
Make a careful note of the anode current flowing, and
of the anode voltage, so that the conditions obtaining
may be exactly duplicated at any future date, when it
is desired to take another reading. (Note that it is
preferable that the valVes be left switched on with the
H.T. battery connected for about a quarter of an hour
before starting to take any readings, so that the whole
arrangement may settle down.)

6V G.B. CRID V

.

RESISTANCt

T2 
Fig. 5. -The circuit diagram of the test panel, show-

ing how the external apparatus is connected.

The Next Operation
Now , reverse the grid volt -anode current curve,

taking the point which corresponds to the 6 -volt mega-
tive as the new zero point; then the -5 point Will
became +1, = +2, and so on. This will give us
the: Fig. 3 curve, and will enable us to read the voltage
v, across the unknown resistance, r,, directly from the
.value of plate Current given by the milliammeter in the
plate circuit.

Obtaining the Result
Now connect a 6 -volt battery across the two ter-

minals marked. The voltage of this should be
accurately measured, as. will give the value of V in
our- equation. Next connect the grid -leak to be
measured across the two terminals Ti and Ti, and
read the plate current. Suppose this is 1.8
on consulting the curve (Fig. 3), we can obtain from
this the voltage v1 across; the resistance r,, which in
this case is equivalent. to. 3.1 volts. We now have the
following known quantities in our equation :-

r
1. V - vi

v = 6 volts
v1= 3.1 volts
r = 2.1 megohms.

r O

Iw can therefore be solved to give us r1. An alter-
335

native method is that previously mentioned, namely,
to assume various values for vi, and plot the Fig. 4
curve. It is' then a simple matter, on obtaining plate
current readings, to determine the value of the grid -
leak which is being measured.

Good Insulation Essential
Care must be taken in the construction of the test

panel, needless -to say, to see that theinsulation of all -
grid connections arid terminals or clips to which the
grid -leaks are attached is of a very high order, other-
wise errors will be introduced into the readings.

V.9

Fig. 6. --The preliminary circuit arrangement for
obtaining the grid volts -anode current curve (Fig. 1).

The test panel described was checked upon anumber
of calibrated grid -leaks which the writer had in his
possession, and it was found that readings could be
obtained of quite a fair order of accuracy, especially in
view of the high resistance values being measured.
With different values of leaks for the known resistance
r, a greater range of unknown resistances can be
measured. If it is desired to measure anode resist-
ances. of the order of roo,000 ohms, the known
resistance should have a value approximating to this,
which will enable readings to be obtained fairly -,
accurately between zo,000 and 500,000 ohms.

As a matter of interest a number of grid -leaks were
tested on this panel, and the difference between their
true and their nominal resistances was somewhat
surprising, especially among the lower values, such as

A view in the Hillmorton wireless station, showing
the banks of condensers. Note the thickness of the

pair of conductors in the foreground.

.25 and .5 rap. Variations of over 8o per cent. were
noted in many cases, and not more than half -a -dozen
out of about thirty were within ro per cent. of their
rated values.
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Conducted by Radio Press Laboratories, Elstree.

Filament Rheostat for Dull
Emitter Valves

Messrs. Lamplugh, Ltd., have sub-
mitted to us for test a filament rheo-
stat designed for dull emitter valves.

It is claimed that as this rheostat,
which is of 3o ohms resistance, is fitted
with .a special buffet: contact, smooth
and silent working is assured. Strong
terminals and good winding are pro-
vided, together, with a highly polished
knob to match the Lamplugh dial.

Description of Component. - The
resistance element of this rheostat is of
wire, and is wound on a fibre former.
This former consists of a strip in. in.
width and in. in thickness, bent in
a circular form 11 in. in diameter. The,
terminals, which are fairly "large and
have milled heads; are mounted on the
entIS of the strip and are thus fairly
close together. The shanks of these
terminals carry soldering tags, and are
provided with screw heads, and they
are securely fixed with the aid of round
nuts. The latter also serve to fix the
fibre strip to the framework of the
rheostat. This framework is roughly
triangular in shape, its base being a
chord of the circle formed by the fibre
former, while its apex expands into a
small disc which carries the spindle of
the rheostat. The spindle in turn car-
ries the knob and contact arm. The
latter bears upon the inside of the re-
sistance winding, and is of rather a
novel type. It consists of a short,
thick brass rod about 2 in. long, with
a cap, also of brass, which slides on the
rod like a sleeve. A spring is con-
tained in the hollow of the cap and
presses the latter against the resistance
winding. The brass rod screws at
right angles to the spindle and is fur-
ther secured by a lock -nut. The upper
end of the spindle screws into a brass
nut embedded in the black moulded
material of the knob. A stout pointer
fits on the spindle, so that when the
knob is screwed up it is held fast be-
tween the knob and a collar on the
spindle. The collar presses hard
against the top of the 'screwed sleeve
provided for one -hole fixing. This

pressure is imposed by .a spring washer
on the spindle between the frame of the
rheostat and that end of the contact
arm which screws on to the spindle.

Laboratory Tests.
The resistance of the rheostat was

found to be nearly 40 ohms, and is con-
siderably higher than the rated resist-
ance of 3o ohms. Connected in a set
it was found to be easy and silent in
operation, and was capable of carry-
ing .25 amp. without undue heating,
which is enough for four valves of the
dull emitter .o6 class, for which it is
intended. All connections and moving
parts were found 'to be in good con-
dition, and not readily susceptible to
mechanical damage. The soldering
tags are in such a position that there
is no fear of damaging the rheostat
through applying the soldering iron
carelessly.

This rheostat has a well -finished
appearance, and is mechanically sound,
and fulfils the maker's claim except for
its high resistance value.

Fixed Condenser
Messrs. Ward & Goldstone have sub-

mitted to us for test a fixed condenser
of rated capacity .00t µF.

Description of Component.-This
condenser consists of a case of black
insulating material a in. long by r in.
wide, the base being sealed off by
means of a black, waxy material. Two
nickel -plated terminals are provided,
together with washers on top of the
condensers. The terminal shanks are
fitted to the case of the condenser by
small nuts. At each end of the con-
denser a shoulder projects, through
which a kin. hole is drilled, and this
enables the condenser to be fixed to
the panel or baseboard as required.

Laboratory Tests.
On test, the rated capacity of

the condenser was found to be
correct, i.e., .ctox µF, while its
insulation resistance was infinite.
In order to test the effect of
exposure, the condenser was left in
damp grass for two days. The capa-
city was not found to have altered,

1111
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and the insulation resistance had not
decreased. The condenser appears to
be mechanically and electrically sound.
It would, however, be desirable to pro-
vide soldering tags, while if the con-
denser were stamped with the maker's
name it would be some guarantee to
the purchaser.

Engraved Dial
Messrs. S. A. Lamplugh, Ltd., have

submitted to us for test their Lamplugh
Dial. The large knurled flange pro-
vides a fine adjustment for condensers,
variometers or reaction control.

Description of Component.-The dial
is made from well -polished hard black
insulating material. It is 3 in. in
diameter. and its rim, which is bevelled,
is graduated , for 18o degrees. The
knob is much larger than usual, being
nearly two-thirds of the diameter of
the dial. It is milled and slightly
tapered, so as to form an easy grip
for the fingers, and is also slightly
concave, which seems to improve its
appearance. From the underside it
can be seen that the knob is really
hollow, while in the centre is a pillar
in which a very thick 2 B.A. brass nut
is embedded. This is intended to
screw on to the condenser shaft. The
makers also supply dials with a
3/16 -in. plain shaft hole and grub
screw.

Laboratory Tests.
On test, the dial was found to be

without wobble, and enabled a fine
and positive motion of the moving
vanes of the condenser to be obtained.
This dial has e well -finished appear-
ance and is mechanically sound.

Seven -Way Leads
A sample of their seven -way Easifix

Loom has been submitted to- us for
test by Messrs. Ward & Goldstone,
Ltd.

Description of Component.-These
seven -way leads are intended for con-
necting low-tension, high-tension and
grid -bias batteries to sets. In the
sample submitted three H.T. leads and
two grid -bias leads, as well as a pair
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of accumulator leads, are provided.
We understand, however,' that looms
aro also made containing different
numbers of leads. The leads sub-
mitted are composed of stranded wire,
there being seven strands of No. 32
gauge copper wire for all leads except
those for the accumulator, which con-
tain iq strands of No. 3Q gauge wire.
All the wires are rubber -covered, and
above the rubber is a woven cotton
covering of different colours for dif-
ferent leads. At one end of the leads
spade terminals are provided, while at
the other spade terminals are used only
for accumulator connections. The
accumulator leads are covered with
thick rubber on the outside for in.
to protect the cotton covering.from
corrosion. Plug-in terminals are pro-
vided for both high-tension and grid -

bias batteries. These have spring
plugs, so that they fit tightly into the
battery sockets, and they are coloured
red and black to indicate their polarity.
The leads are bound together by a
black loosely -woven cotton covering in
the middle, for a length of about
io in., and project from this, at the
ends remote from the set, to different
lengths. .Thus' the accumulator leads
are longest, being 5 ft. 3 in. in length.
These are bound together up to a dis-
tance of 5 in. from the accumulator
terminals. The high-tension leads are
shorter, while the grid -bias leads are
shortest of all.

Laboratory Tests.
The resistance of the leads was found

to be satisfactorily small, being less
than 1/3o ohm in each case. The in-
sulation resistance was found to be

infinity, and even when the leads were
thoroughly wet the insulation resist-
ance did not decrease. All terminals
were found to be in good condition,
but it would be advantageous if the
spade terminals -for the accumulator
were a little thicker, , as this is where
corrosion generally sets in. The leads
are, of course, quite flexible, and are
also mechanically strong.

Experimenters who wish.to avoid the
unsightly tangle of wires which often
mars the otherwise pleasing appear-

' ance of a set will probably find that
the seven -way Easifix Loom will meet
their requirements.

'On page 293 of Wireless Weekly for
November i8, in' the last line
column t, the word " finer " should
react " heavier."

Random Technicalities
(Continued from page 326)

the filaments were intact. In these
cases I had no trace in my records
of their having been mis-handled
either by applying excessive filament
voltage or an unduly high anode
voltage. If one fact more than
another stood out in my valve tests,
ii was that there is a lack of uni-
formity in the .o6 ampere type, and
that .o6 ampere is a minimum and
not a maximum current taken by
these valves. In most cases,
too, makers' characteristics are
" idealised."

Dual Filament Resistances
I wonder why there are so few

dual filament resistances on the
mart which are capable of being
used with a 6 -volt accumulator and
a .o6 ampere type of valve. Prac-
tically all the dual resistances now
sold are made to work with a 4 -volt
accumulator, which means that
special wiring must be introduced
into the set if it is desired to use,
say, a .o6 ampere type of valve in
the first socket, and a 0.25 ampere
at the audio -frequency end.

Bypass Condensers
As a bypass condenser across the

primary of an L.F. transformer, it
is customary to use either .00i
or .002 luF.. Lately I have been
using .0003 ,uF for this purpose, and
have found that, so far as I can
trace, there is no need to use any-
thing bigger. The idea of shunting
a fixed condenser across the primary
of a transformer never appeals to
me, particularly when the trans-

former has been carefuliy designed
to give the maximum purity of
results.

A Good Move

Congratulations to Messrs.
Fuller's, makers of the Sparta loud -

indication of the type of valve with
which they are to be used. There
is no attempt to give the loud-
speaker an arbitrary resistance of
4,00o ohms. I do not know what
the D.C. resistances of these instru-
ments are, and I am not a bit
interested in those figures, but I do
appreciate the fact that they are
matched up with particular valves, a
method which should be used with
every loud -speaker. Of course, it
does riot follow that because a loud-
speaker is designed to work with

Mr. Albert Sam-
mons, the famous
violinist, who se
playing was
broadcast from the
London Station

recently.

speaker, upon the way in which they
are now marketing their loud-
speakers. There has been a con-
vention to make loud -speakers of
4,000 ohms resistance, ignoring the
fact that resistance and impedance
are not the same, and that, to give
the best results, the impedance of
the loud -speaker winding must be
made to suit the valve with which it
is used. Messrs. Fuller's are now
selling their loud -speakers with an
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certain types of valves it will not
give results with other kinds. Many
loud -speakers; I am afraid, are not
matched with any valves.
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CORRESPONDENCE

".LOW -LOSS " COILS
SIR,-I have very been very much

interested in the series of articles in
Wireless IVeekly on low -loss coils,ininculminating the article the issue
for November ir, entitled " Are Long
Coils Doomed? " In his article Mr.
Reyner gives experimental proof of a
theory I put forward before the
R.S.G.B. in January, 1924. In this I
pointed out that, starting with a coil
of 22 S.W.G. d.c.c., if others were
wound of decreasing diameters of wire,
but maintaining the same pitch, viz.,
,* in., there would be at first an in-
crease of efficiency up to a certain
maximum, after which this would fall
off, and I estimate the maximum at
about 32 S.W.G. 

Hence my particular interest in Mr.
Reyner's 3 -in. coil of 30 S.W.G. with
turns touching, and I think he will get

The special coil with spaced turns
submitted by Mr. J. H. Reeves for

measurement.
even better results if he spaces the
turns.

In a subsequent article I showed
that, provided the D/I ratio is kept
constant, the diameters of coils can he
calculated by the formula

D_pt.md
D. 1 km,,(10 f

where A is wavelength, 4 the diameter
of wire used, and the pitch=m times
V. Using this, I have estimated that
the coil required to be equal to Mr.
Reyner's, with pitch 3 diameters of
No. 3o S.W.G., requires to be 31 in.
diameter with 29 turns. I enclose
such a coil, with three extra turns
thrown in. I think Mr. Reyner will

be interested to measure this and
report. I have a. number of other coils
of great interest.-Yours faithfully,

J. H. REEVES.

SIR,-I should like to express my
thanks to Mr. J. H. Reeves for sending
his coil for measurement. I am at
present carrying out further investiga-
tions along the lines indicated in my
series of articles published already in
Wireless Weekly, and I shall be
pleased to subject Mr. Reeves' coil to
test and measurement, with due atten-
tion to the special points mentioned in
his letter.-Yours faithfully,

J. H. REYNER.

" AN EASILY -CONSTRUCTED
TWO -VALVE SET "

SIR,-In Wireless Weekly dated Sep-
tember to, 1924, was described " An
Easily Constructed Two -Valve Set,"
by Stanley G. Rattee, M.I.R.E.
made this set on the lines given.

I am situated about 17 miles from
5SC, and the results which I have re-
ceived from this circuit may be in-
teresting to you. On one valve I can
tune in all the B.B.C. main stations
at quite a nice strength, and Glasgow
comes in on the, loud -speaker. Those
signals on one valve are quite 'strong.
On two valves I can put all the
stations on the loud -speaker to be
heard very well in a room. I have
also picked up a great number of
European stations.-Yours faithfully,

W. M. FREW.
Larkhall, N.B.

" AN IMPROVED TWO -VALVE
RECEIVER "

SIR,-It is perhaps a little late in
the day to write you about the excel-
lent set (" An Improved Two -Valve
Receiver ") described by Stanley G.
Rattee, M.I.R.E., in the January issue
of Modern Wireless.

In my opinion, it is the best two -
valve set I have yet seen described in
Modern Wireless, and I have had
every issue since the first.

I am looking forward to a descrip-
tion of the same circuit, with a further
stage of L.F. amplification, either
resistance coupled or transformer
coupled.

In conclusion, a few of the results.
Loud -speaker ; Bournemouth and
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Plymouth. 'Phones : Manchester,
Newcastle, Glasgow and several Con-
tinental stations.

Wishing you every success.-Yours
faithfully,-

Paignton.
W. GUY.

THE " THREE -VALVE DUAL "
SIR,-I feel I must let you know the

results I am obtaining with your
" Simplified Three -Valve Dual " cir-
cuit, described by John Scott -Taggart,
F.Inst.P., A.M.I.E.E., in the March,
1925, issue of Modern Wireless. I have
built the receiver in the American style,
with components on a baseboard be-
hind the panel. A fixed resistance of
100,000 ohms has been used, and the
grid

-
leak is variable. The first two

"Kw

A portable receiver employing circuit
ST99, built by a North London reader,
all accessories, including loud -speaker
and loop aerial, being contained within

the case.
valves are Mullard .o6, and the third
is a Mullard D.F.A.o power valve.

Five minutes after completion of the
wiring Daventry was heard all through
the house on A* small loud -speaker,
and on changing coils and transformer
(H.F.) four of the lower wavelength
stations were tuned in on the speaker
at excellent strength without making
use of the telephones., As the Savoy
Bands were on at the time, it was not
possible to identify these stations, but
on the next evening (Sunday, Noverri:
ber 8) I gave the receiver a further,
test, with the result that Manchester,
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(about 7o miles) was loud and clear in
the loud -speaker, as were also Bir-
mingham (6o miles) and London 2L0
(about igo miles). Glasgow, New-
castle, Bournemouth, Radio -Paris,
Radio Toulouse, Madrid, Barcelona,
Munster and several other stations I

Mr. Donald Calthrop , the actor manager,
has joined the staff of the B.B.C. He
will help in developing the lighter side
of the programmes, both dramatic and

musical.

could not identify were of moderate
loud -speaker strength.

The majority of the above stations
were clearly heard on an indoor aerial
consisting of about 12 ft. of twin flex
slung across the room on the ground
floor.

The receiver is very selective and
as stable as a rock. Considering that
these results were all obtained within
two days of completing the set, I am
greatly looking forward to the results
I am confident of getting during the
coming winter. I may say that last
winter, using the " All Concert " Re-
ceiver, described by Percy W. Harris,
M.I.R.E., in Radio Press Envelope
No. 4, I received several of the Ameri-
can broadcasting stations, some of
which confirmed their programmes on
request.

Thanking you very much for such a
fine circuit as the " Three -Valve
Dual," and wishing your publications
the success they so richly deserve.-
Yours faithfully,

Oswestry.

" TWIN -VALVE " RECEIVER
SIR,-We, the undersigned, having

made up the " Twin -Valve " Receiver
described by John Scott -Taggart,
F.Inst.P., A.M.I.E.E., in Radio Press
Envelope No. to, feel compelled to
write offering our best thanks for being
enabled to avail ourselves of some-
thing well worth having. Both our
sets are working large loud -Speakers
perfectly, one within half a mile of the

OWEN H. OWEN.

local station, the other about three miles
distant. Daventry high -power station

" comes in splendidly on the loud-
speaker, and Radio -Paris, several
other Continental stations and most
B.B.C. stations, including some relay
stations, at good 'phone strength. We
also have no difficulty in tuning
Daventry on the speaker and Radio -
Paris on the 'phones while the local
station is on, the set operating three
miles distant, without a murmur of
the local station, and in the case of
the set half a mile distant, the local
station very faint. Again thanking
you.-Yours faithfully,

W. S. W. TUZARD.
Bournemouth.

H. BRIGHT WELL.
Winton.

THE "HARMONY FOUR"
SIR,-You may be interested in the

following report of the " Harmony
Four " Receiver, described by Mr.
Percy W. Harris, M.I.R.E., in the
September issue of Modern Wireless.

I have to use a transformer in the
place of a neutrodyne unit, as this has
not arrived yet. Birmingham, 35
miles away, and Manchester, about 6o
miles, come in too loud on the loud-
speaker. I get Bournemouth, Glas-
gow, Newcastle, Cardiff at fair loud-
speaker strength. Aberdeen comes in
at very good 'phone strength. I can
get numerous Continental stations.
Madrid comes in at very good 'phone
to weak loud -speaker strength, and
many German stations which I cannot
identify are received very loudly. The
French stations are not quite so good,
except Radio Toulouse, which is the
loudest Continental station I get. It
comes in well on the loud -speaker.

Daventry comes in at terrific

strength, and Radio -Paris comes in
very well. I have a very short and
screened aerial about 6o ft. long, in-
cluding lead-in. As I am only thirteen
I consider the results very good. I
have had four other Radio Press sets,
the " Three -Valve Transatlantic "
Receiver, the " All -Concert de Luxe "
and two crystal sets.

Wishing Wireless Weekly, Modern
Wireless, The Wireless Constructor
and Wireless the greatest of success.-
Yours faithfully,

Stafford. GEORGE WOOLLEY.

ENVELOPE NO. 2
Sta,-Just a line to say how pleased

I am with the " Family Four -Valve "
Receiver, described by Mr. Percy W.
Harris, M.I.R.E., in Radio Press
Envelope No. 2. It is really won-
derful. The local station, Manchester,
five miles away, is cut out at will and
might not exist. I have enclosed the
set in an oak cabinet, with drawers
serving to house everything.

Stations, British and Continental,
come in on the loud -speaker with
beautiful sweetness and volume. The
set was made on the kitchen table, and
presents no difficulty to the average
constructor.

Wishing your papers every success.
-Yours faithfully,

H. W. DOUGHTY.
Stockport.
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Part of the apparatus at the Daventry Station. In the right foreground
is the control table, while the main oscillator is on the left.
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American Radio Sets from
the User's Point of View

(Continued from page 332)

its lowest proportion. One knob
controls the filament current of all
the valves, while in most cases one
Other knob serves as a volume con-
trol in which the volume of signals
on a laud -speaker is altered with-
out affecting the tuning control.
This is generally done by a variable
resistance between the grid and the
filament of one of the amplifying
valves, or else across the primary
of one of the intervalve low -
frequency transformers.

Single -Control Receivers
;This season a number of .single -

control instruments have been
placed on the market, and in some.
cases dials have been 'discarded in
favour of . indicators which are
actually engraved either with wave-
lengths, or frequencies, or with the
actual call signs of stations which
can be heard. An examination of
the - interior of the instruments
shows that in practically all cases
there are three tuned circuits, and
by careful balancing and design the
three circuits have been so matched
as to make possible the gearing of

their controls to one knob. In the
Zenith receiver, which I have also
described recently in these pages,
there are two instead of three con-
trols, two of them being linked to-
gether by a small belt arrangement.
A large number of receivers still
retain the three dials, while others
have one tuning knob with
" verniers," which are used to
bring up signals to the best point
after a general control of the three
circuits has been obtained on the
one knob. Single -knob tuners with
three verniers are, however, a com-
promise, and it is doubtful whether
they present advantages over the
three dials already mentioned.

Current from A.C. Mains
This year, then, American re-

ceivers have been brought up to a
point where first-class results can
be obtained on the day of purchace
by the customer who has never pre-
viously handled a radio set. In
almost all cases American homes are
equipped with I to volts, so -cycle,
alternating current, and this has
made possible the commercial suc-
cess of " feed battery eliminators,"
or, as we should call them, " high-
tension battery eliminators."
These can be attached directly to
the set and supplied with current
from' the main. Indeed, there are

several receivers in which both high-
tension and low-tension supplies are
obtainable from the mains, thus dis-
pensing with all battery troubles and
their attendant mess and deteriora-
tion.

Loud- Speakers
Having obtained sensitivity,

selectivity and simplicity of control, '
the American manufacturer is now 
turning his attention to the improve-
ment of the audio -frequency side of
his apparatus, which, on the whole
is distinctly below the level obtained
in this country. Similarly loud-
speakers are being improved quite
rapidly. The Western Electric
Kone, for example, is a loud -speaker
of great merit, and is now also -
manufactured in this country.

No Howling
British manufacturers do not yet

realise what an immense fillip will
be giVen to the industry when radio
receivers are produced which can be
operated at once with full satisfac-
tion by the inexperienced user.
None of the American neutralised
receivers can be made to radiate,
even when very badly handled, and
as a consequence our Transatlantic
cousins enjoy delightful immunity
from squeaks and howls. Prac-
tically all our sets radiate badly, and
you know the results

.0005 M.F

A PRECISION Condenser Popularly Priced.
This remarkable new instrument of precision
comes as the result of a determination to give
the amateur experimenter a thoroughly GOOD
condenser at a price he can well afford.
Test one yourself, and prove that its per-
formance is worthy of the reputation of
The Bowyer -Lowe Company who made it.
Its ball -bearing rotor eliminates uneven
bearings, harshness of control and uncertain
tuning. Its low loss design ensures electrical
efficiency and a wavelength range unusually
great. Its compensated square law design

ensures the availability of the whole dial for
tuning.
This condenser is guaranteed against faults
for twelve months. If within that time it
fails to give satisfaction through any cause it
will be repaired or replaced FREE.
The "POPULAR " is the condenser the
amateur has long sought. Instal it in all your
sets. It makes precision tuning possible for
every wireless enthusiast. Buy it to -day.
Descriptive leaflet free on application to The
Bowyer -Lowe Co., Ltd., Letchworth.

the Bowyer -Lowe
' POPULAR' Condenser

BALL BEARING -LOW LOSS DESIGN  SQUARE LAW
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The

retwooci

Products

is

GUARANTEED FOR 3 YEARS
E. VERY Bretwood Product is subject to stringent tests both

for quality of material and practical radio efficiency before
it receives the final O.K. Incorporate guaranteed Bretwood
Components and be sure of best results.

THE " BRETWOOD " ANTI -
CAPACITY VALVE HOLDER

(Patent No. 31371/24.)
A valve holder constructed on new and scientific
lines, combining the following advantages:
Easy to fix; no capacity; no leakage; always
perfect contact; saves panel space; back or
front of panel mounting; no soldering neces-
sary .. PRICE 1/9

THE "BRETWOOD" VARIABLE
GRID LEAK

(Patent No. 224295.)
The only reliable grid leak. The plastic resist-
ance gives smooth, perfect control, and is
absolutely constant in action. Gives accurate
readings consistently from 100,000 ohms to
10 megohms .. PRICE 3/ -
With Condenser (as illustrated) .. 4/6

THE " BRETVVOOD " FILAMENT
RESISTANCE

(Patent No. 29284.)
This instrument is the result of exhaustive
experiment along new lines by Bretwood
engineers. The Bretwood Rheostat takes up
very small space on or behind the panel. It
is extraordinarily smooth in action. effects
perfect continuous contact, and does not vary
through long use. It is capable of rough as
well m a very minute Vernier adjustment, and
is one hole axing. Extremely well made.

PRICE 3,/ -

THE "BRETWOOD" ANTI -CAPACITY
(Ball -Bearing) SWITCH

(Patent Pending.)
A first-class speciality of 100 per cent. efficiency,
the principal features of which include absolute
freedom from capacity ; perfect contact ; smooth
action; practically no wear and tear; first-
class finish and appearance; one hole fixing.

PRICE 5/ -

The Bretwood Super -Het.
Transformer (Tunable).

CT We are shortly putting on the market
the following new and interesting
Bretwood products :-

Bretwood Super -Het. Transformer
(Tunable).

Bretwood Super -Het. Oscillator.

BRETWOOD LIMITED
12-18, London Mews, Maple Street, LONDON, W.1:

ev-1.15 c0.13°'
Clime `sscat

' go.;

71 le*

.1.I1111\  A Jr- ...1kik 40/.111I

galand full
ofwirini
diagrams

DO you want to get the best from
your set ? Do you want wiring

wrinkles ? Do you know how best to
place your components on the panel ?
Do you ... ? Well, if so, send to -day
for the Ericsson Handbook of Com-
ponents and Circuits. Full from cover
to cover with useful radio information
-and post free to every constructor.

Write to -day for your copy and
get busy on that Christmas set.

The BRITISH L.M. ERICSSON MFG. CO., Ltd.,
67/73, Kingsway, London, W.C.2.

vIFT VTV"

COMPONENTS
and CIRCUITS
HANDBOOK

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

C. B. F. (AMPTHILL) states that
when employing a straightforward
high - frequency, detector and low -
frequency 3 -valve receiver he can
obtain 5XX at good loud -speaker
strength, with a No. 150 coil in the
aerial socket, a No. 200 for reaction
and a No. 250 for the tuned anode coil.
When, however, he inserts a No. 35
coil in the aerial circuit, a No. 50 in
the anode and a further No. 50 for
reaction, only a jumble of low -
frequency C.W. stations can be heard.

From our correspondent's letter it is
obvious that the aerial and earth
system, the batteries, valves and loud-
speaker are not responsible for the
fault, and we should, at once, from

the symptoms given, suspect the aerial
coil, Which in our correspondent's case
is a No. 35.

The most simple test to see whether
this is responsible is to replace it with
the No. 5o coil used at present in the
reaction socket, whilst shorting this
latter socket. Now, with the receiver
arranged for series tuning it should be
possible to tune in 2L0 at quite good
telephone strength. By the above test
we think it more than likely that our
correspondent will locate the cause of
trouble to his No. 35 coil, which in all
probability has a break in the winding
or at the point where the ends of
the winding are connected to the
plug.

Recourse to the simple telephones
and , dry cell test will soon, show
whether our diagnosis is correct. To
carry out this test join one tag of a
pair of telephones to one side of a
small dry battery, such as that used
in an Ordinary flash lamp, and the free
side Of the battery to the plug of the
coil, whilst tapping the metal of the
socket with the free telephone tag. If
loud plonks are not heard in the tele-
phones, it may be taken that the coil
is broken down internally, and it
shotAld be removed from the coil block,
since faults of this type are usually
found where the ends of the coil are
soldered to the metal of the plug or
socket fittings.

Supplied in two
guaranteed

te16atiaVi8/3:1,k

FROM ALL DEALERS
OR DIRECT

'U.S.l Transformers
eve Universal
Satisfaction."

Maximum Amplification
without Distortion-
-I -HE faithful re-creation_ of the
1 broadcasting artist through the

loud -speaker devolVes upon the
quality of the low -frequency trans-
formers.
A transformer that gives the maxi-
mum increase in volume without
destroying the tonal quality is the
U.S. Super.
It is suitable for first or second stages and
especially for S.T.xoo and other reflex
circuits. Wound on a core of finest stalloy
iron, it is entirely a British product.

As used in circuits
published in
MODERN

WIRELESS
. and

THE WIRELESS
CONSTRUCTOR

A. D. COWPER, M.Sc., to
Modern Wirekw. Nye:

"The present Instrument,
if the high quality of the
specimen submitted Is an
indication, con be heartily
recommended, and indicates
the vast strides that have
been made recently In the
design of ,really effective
transformers for L.P. ampli-
fication."
Write now for a copy of

J N.P.L. Chart showing the
amplification curve of the
U.S. Transformer.

THE U S.RADIO COMPANY, ITO, LEA.
Phonl: Lee Green 2404. Wires: onpertran, Lewis, London.'
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"2 COMPLETE
CONDENSER

lip to i.00

SULATIoN
UP

2000 50

"3 CAPACITY
NECKED

"'AFTER FINAL ASSEMBLY InsutATION UM Sea

-5 FINAL CAP CITY TEST G
AN EASY

d
FIRST

PRICES:
Capacities for

Standard Grid
Condensers.

.00005 to .0005
2/6 each

Standard Fixed
Condensers.
.002 to .001

2/6 each
.0025 to .006

3/6 each
Combined

Grid Leak and
Condenser
3/- each

THE Watmel Fixed Condenser is quite a new, corner to Radio, yet
its standard of efficiency has already elevated it to a foremost

position amongst products of its type. The Watmel is distinctly
different from other fixed condensers.
First, in its unusual design, which being symmetrical, ensures an even
distribution of electrical charges and the reduction of edge losses
to a minimum.
In its construction no wax whatever is used. Wax being subject to
dielectric losses and temperature changes with consequent results of
noises and changes in capacity, it will be readily appreciated that the
absence of wax in the Watmel is a vital improvement.
Only the very best gauged ruby Mica is used for insulation, while the
outer case is of high grade Bakelite.
Each condenser is individually tested and is guaranteed to be correct
within 5 per cent, From all dealers.

adaillk4

WATMEL WIRELESS C° L?
332a, Goswell Road, London, E.C.1
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An Interview
based on facts

With blue prints like these
I couldn't possibly go wrong
'IVES ! That's the great point about
11 the Keystone idea-you need
not be an expert wireless man to
build a first-class Super Heterodyne.
Look at my experience, for instance.
I have only made one other Set in
my life, yet I built this Keystone
7 -Valve Super Heterodyne in my
spare hours in less than a week.
And the very first time I connected
up the batteries the Set worked.
Luck? No, not a bit of it !-just
common-sense and following the
directions in the book.*

Look at these blue prints, for ex-
ample. See how the exact position
of every component is carefully
marked. Note that the wiring is
shown full size so that a mistake is
almost impossible. What's that ?
Simple wiring-rather. That's be-
cause the Keystone Intermediate
.Transformers contain their own'
valve holders. The valve is actually
plugged into the top of the trans-
former. This ingenious method
eliminates a large number of con-

PETO-SCOTT CO., LTD.
77 CITY ROAD, E:C.I

BRANCHES: 62 High Holborn, London, W.C.1
Wahhamstotr 230 Wood Street.
Plymouth]: 4 Hank of England Place.
Liverpool: 4 Manchester Street.

The Keystone
Super Heterodyne

AN ADVERTISEMENT IN

sections and prevents the possibility
of mistakes. So far as I know,
no other Intermediate Transformer
uses this idea. Then look here, too,
at .the Oscillator Coupler. Notice
how I can vary it and improve my
selectivity if I'm troubled with
interference at any time. And if I
want to go to higher wave -lengths
above the ordinary B.B.C. band,
can change the coupler for'a larger
one. That's a brainy idea, isn't it?
The cost ? Oh, absurdly low. The
biggest item is the kit of trans-
formers and they only amount to
£6 : 0 : 0. If you have a good three
valve Set you can strip down, it
should not cost you more than about
£10 in addition. But send, for a
copy of the Keystone Book. You'll
find it set out in detail with full
constructional details and diagrams.
If you take my advice you'll invest
in a Keystone Super Heterodyne-
they're just wonderful, a little frame
aerial, two condenser dials to con-
trol, and you can choose your pro-
gramme from Aberdeen to Seville.

*He is referring to the Keystone Book- a copy
of which will be despatched to any
reader sending three penny
stamps and this coupon

" WIRELESS WEEKLY IP

Gilbert Ad. 4039.

Is A GUARANTEE

INSIST ON THE

GENUINE
GARNETT

PATENT
GALVANIC
OPEN JOINT
EARTH TUBE
(Gontact inside and out)

THE GALVANIC
is equal to TWO
ordinary Earth Tubes,
owing to the inside
of the Tube being
in contact with the

Earth.

NOTE-Earth wire passinW
up inside of Tube.

Unlike COPPER it will
neither Oxide or Sulphide
and is 50, more efficient.

No Water is required
in or around this Tube,
the Special GALVANIC
mixture does not require it.

If you are troubled with
weak or intermittent

reception.
Electric main disturbances.'

Local set interferences.
Flat tuning, causing muddy

reception with poor
selectivity-

The probable cause of the
trouble is an inefficient

earth.
SCRAP IT TO -DAY.

Fit a DOUBLE CONTACT
GALVANIC LOW -LOSS

DIRECT TUBULAR EARTH.

The only right Radio
Earth is the

GALVANIC PATENT
Use a heavy Hammer, it is

impossible to break the
Tube.

Drive down a few inches
below the level of the earth.
Earth wire passing down'
centre of Tube connected
into a tapped hole in the

point of the Tube.
(Ar, undoubted Met,

This must be a sound positive
Earth connection by the

GARNETT PATENT

GALVANIC BE
M2B1

PRICE 3/11 complete, with 15 feet of heavy
Earth Wire jointed perfectly inside the
POINT OF THE TUBE.
If unable to get from your local dealer,
send P.O. for 4/6, Post Paid.

GI- AIR INT E T T' S
Islington Grove Works,

Salford, MANCHESTER
Actual Manufacturers throughout.

OF SATISFACTION TO BUYERS.
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W. J. (HAVERFORDWEST) has
read an article " For best reception
watch your meters," and he asks us
how to include a volt -meter and a
milliammeter in the 8 -valve Super-
sonic -heterodyne receiver described
la the September, 1925, issue  of
"MODERN"WIRELESS."

Although suitable meters throw con-
siderable light on the functioning- of
valve receivers, we do not advise our
correspondent to alter the 'set he men-
tions in order to place two instruments
on the panel. To carry out this- pro-
ject would necessitate considerable
alterations in the wiring if useful
readings were to be obtained easily.

We would make the suggestion,
therefore, that a double range volt-
meter be obtained, one reading from
o to to and o to too volts, for example,
and also .a milliammeter reading from
o to 20 milliamperes. These instru-
ments are best used outside the set. A
high -resistance voltmeter shpuld be
obtained, as otherwise undue strain
will be placed upon the batteries, and
in the case of the high-tension battery,
the current taken may be sufficiently
high to cause a drop in the voltage
and give inaccurate readings.

If a suitable double range voltmeter
is obtained, it may be used to measure
the voltage of the low-tension battery,
the voltage across the filaments of the
valves, by measuring across the fila-
ment legs of individual valves, and also
the voltage of the grid -bias battery.

By measuring between H.T. negative
and the five positive tappings to the
high-tension battery useful indications
may be obtained of the voltages applied
to the various valves or groups of
valves. By placing the milliammeter
between the H.T. negative terminal
of the set and that of the high-tension
battery, the anode current taken by all
the valves may be measured; whilst by

TO FIXED VANES
OF C2 AND ONE
SIDE OF Ls.

.122 aR/.0 OF Vz

70 +

Fig. 1.-.111ustrating the correct method
of making connections to the Dortvood
grid condenser and leak (C. C. V.,

Chislehurst).

connecting the instrument between any
high-tension positive terminal and the
appropriate point on the H.T. battery
the current taken by an individual
valve or group of valves may be read.

Wireless WeeKly
C. G. V. (CHISLEHURST) has con-

structed the "DX Four " described
by Mr. D. J. S. Hartt, B.Sc., in the
October, 1925, issue of " MODERN
WIRELESS " and can only obtain his
local station, 2L0, at fair telephone
strength on four valves. He states
that he has carefully checked the
wiring, but is not quite certain of the
connections to the Dorwood grid con-
denser and -grid leak.

The fact that our correspondent
states in his letter that his " DX
Four " will not oscillate under any
conditions, and that only telephone
strength is obtained from the local
station, at once gives a clue to the
fault. It would appear likely that a
mistake has been made in wiring the
Dorwood grid condenser and leak into
circuit.

We give in Fig. i a pictorial
diagram showing how this unit should
be wired. It will be seen that there
are two contacts, which go respectively
to the grid of V2 and to low-tension
positive. If these two connections are
accidentally reversed in wiring, it will
result in the grid leak being wired in
series with the grid, and one side of
the grid condenser being wired
directly to L.T. positive. This, in
practice, will give rise to the symptoms
observed by our correspondent. We
think, therefore, that if the unit is con-
nected as shown in Fig. t, the set
should function in the normal way.

:-1111111111111111111111111111111111111111111111111111111111111111111111111111!111111111111E

REGISTERED TRADE MARK

takes first
place why?
BECAUSE IT HAS PROVED
ITSELF AND IT IS
GUARANTEED FREE FROM
SURFACE LEAKAGE.

Matt or Polished. Panels cut
accurately to size.

RODS. TUBES. SHEET.

Ask your dealer for ebonite branded"Becol."

-1 THE BRITISH EBONITE CO., LTD.
HANWELL LONDON, W.7.

345

CONTINUOUS
L.T. BATTERIES

PRICES FROM 30s. TO 130s.

All communications to:

enable you to
dispense with
accumulators and
heat your fila-

ments direct from
your electric light

supply.

Write for full par..

ticulas and state if

your light supply is

D.C. (Direct Current)

or A.C. (Alternating

Current).

RADIO EQUIPMENT CO.
LIMITED,

5, Dyer's Buildings, Holborn, LONDON, B.C.].

Barclays Ad.
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TF after you have built up your Set you find that a
lcomponent is unsatisfactory it can usually be
replaced without much difficulty. On the other hand a
leaky panel will render useless the work of many hours
and necessitate the complete rebuilding of the Set. Be
wise, therefore. and refuse to take risks. Don't ask
merely for an ebonite Panel-ask for a Radion Panel
and see that it bears the trade mark Radion.

Radian is available in 21 different sizes -in
black and mahoganitc. Radion can also be
supplied in any special size. Black rd. per
square inch, mahoganite rid. per square inch.

American Hard Rubber Company (Britain) Ltd.
Head Office: 13a Fore Street, Depots: rizio6 Wellingtonsnoi Glasgow:

m.London, E.G., Irish Agents: 8 Corpora'tion Street, t, Belfast;

Gilbert Ad. 4047.

The
STAY -PUT

CAT'S WHISKER
Fulfils a long felt want
of crystal users
The " STAY -PUT " Cat's Whisker gives
perfect satisfaction by abolishing irritat-
ing instability. As its name implies, it
stays firm and steady in the position
selected, thus doubling the pleasure of
the crystal user by cutting out altogether
the annoyance of the ordinary cat's
whisker.

4 times actual size.

Sole Manufacturers and Patentees:

CLEAR -HOOTERS LTD.,
Hooterland, Highgate Square, BIRMINGHAM.

NOVEMBER 25TH, 1925

APEX

Back o panel ype

Baseboard mounting type.

The
Last word

in
Efficiency.

ANTI - CAPACITY
VALVE HOLDERS
Retain the efficiency of
"Wireless Weekly"
circuits w it h properly
designed valve holders.
Apex valve holders are
made of material which
possesses the highest insu-
lation qualities, and its
rigid construction a n d
unique air spacing gives
extremely low capacity

between the valve legs, nor can
thevalvebeaccidentallyshorted.
This combination of essential
qualities makes these holders
the ideal for your new set.
If y our dealer cannotsupplyyou,
we will-and by returnpost, too.
Both patterns -

Packed in attrac-
tive cartons.

1/6
Each.

The APEX ELECTRICAL SUPPLY CO.,
59, OLD HALL STREET - LIVERPOOL.

'Phone : BANK 5295.

0
4

I
4'

4

4

 VAw . .
The most
original
invention since
broadcasting
commenced.

19/6
PATENT
APPLIED

FOR.

This combined condenser and coil holder
enables many novel and original sets to be
devised. By it great simplicity in design,
appearance and operation is achieved. Any
existing circuit can be adapted to use

THE SEAMARK COMMODE
Regd.

It is a beautifully finished quality job, made to
last for years.

4

p

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

- a a a a - a a.
AN ADVERTISEMENT IN " WIRELESS WEEKLY IS A GUARANTEE OF SATISFACTION TO BUTerttiki
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L & P Valve Unit
(As flatteringly commented on
in the Radio Press publications).

Provides the constructor with a simple NUCLEUS around
which to build an American Type valve set. Valve holder,
rheostat, panel and window all in a handy unit. Only
hole for window and hole for Rheostat to be drilled. The
demand to -day is for easy -to -fix units.
The Valve Holder is of low capacity. Each leg separately
insulated, Anode leg coloured red. Soldering tags pro.
vided. The Rheo-
stat is smooth and
Velvety in action,
and gives vernier
control. Guaran-
teed not to rust,
getbrittic or perish
with heat. Un-
alterable in resist-
ance.

From CoodDealers
or mute at once
for list. Free an
request.

L & P
VALVE
UNIT

5/6
Other leading" Ellanpee " Lines :-L & P Valve
Windows enhance the appearance of any set. Small size
2ld. each. Large siee 31d. each. L & P Miniature
Switches, D.P.D.T., 1/6 each. L & P Pull and Push
Switch-positive action,positive sat isf action-only2/. each

LONDON & PROVINCIAL RADIO CO., LTD.,
30, Colne Lane, Colne, Lanes.

ELECTRADIX RADIOS
Have opened a large City Showroom at
218, UPPER THAMES STREET, E.C.4,
and are selling an enormous stock of Radio and
Electrical Goods of the highest grade-Marconi,
Siemens, Sullivan, Brown, Western Electric, at
bargain prices. Send 4d. for illustrated
catalogue and price list. The Stores at 9,
Colonial Avenue, Minories, contain tone of
goods at sacrifice prices to save removal.
Callers only. Telephone : Avenue 4166.

"NEW WESTERN ELECTRIC LOUD SPEAKERS."
Complete with Cord in Makers Sealed Carton, 20/-,

Cheaper than elsewhere.
4,000 ohms, 22/6. 2,000 ohms 20/-, 70 ohms, 17/6

"The Catalogue that eaves
you Pounds"

Its scope ranges from a 5s, pair of British
Headphones or a Its. 6d. Milliammeter to
a 30,000 volt Generator, and covers all
requirements.

If you cannot call and inspect goods in
our showrooms between 9 a.m. and 6 p.m.
it will pay you to send 4d. for our Catalogue
at once. Goods promptly despatched all
over the world.

ELECTRADIX RADIOS,

218, Upper Thames Street, London, E.C.9.
9, Colonial Avenue, London, E.1.

Phones : City igx: Avenue 4166.

Address all Post Orders to City Showroom

218, Upper Thames Street. London, E.C.4.
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DIOGENES in his life-long search for an honest
man had no greater task than the wireless

experimenter setting out to buy hie Low Frequency
Transformer. Amid such a babel of claims he may
well be confused and nonplussed.
Sober presentation of facts has always been the
outstanding feature of all Eureka advertisements.
More than three miles of wire in every Concert
Grand . . . Every Eureka hermetically sealed . . .
Interaction positively prevented by the coppered
steel case . . . These are but three features which
helped to place the Eureka in the very front rank
of transformers.
And now comes the Eureka Baby Grand and thp
Eureka Reflex at a price within the reach of all.
The same high-grade material-the same precise
workmanship-the same outstanding superiority of
design-at a cost far below their real worth.

Eureka Concert Grand . . 25/. No. 2 21.
Baby Grand, Nos. 1 and 2 . . 15/. Reflex ..15/-

Advertisement of Portable Utilities 0o. Ltd., Fisher SI., W .C.:

AN ADVERTISEMENT IN -WIRELESS WEEKLY " IS A GUARANTEE OF SATISFACTION TO BUYERS. Gilbert Ad. 4035.
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geWireless Dealer
AP 1) MANUFACTURER

&acid by John Scott gaggar t F TnstP 3 MIEE

Interesting to Every Trader

" The Wireless Dealer " is only supplied
to bona -fide Manufacturers and Traders.

FILL IN THIS FORM TO -DAY AND ATTACH IT TO
YOUR LETTER HEADING.

SUBSCRIPTION ORDER FORM.
To RADIO PRESS, LTD., Sales Dept. S,
Bush House, - Strand, London., W.C.z

Please enter my/our name for a twelve - month's subscription to "THE
WIRELESS DEALER " commencing with No. 1. Enctosed is remittance of
7/6 (10/- abroad).

NAME

ADDRESS

In this issue there
are several out-
standing features
which every
manufacturer and
dealer should not
fail to read. We
would, however,
impress you with
the fact that
THE WIRELESS

DEALER : :

is obtainable only
by subscription.

Features of No. 3.

A SEARCHLIGHT
ON THE V.M.A.

THE WIRELESS DEALER
AND HIS ADVERTISING

PRICE CUTTING
THE TREND OF WIRE-

LESS DESIGN
SALES METHODS
BRITISH AND FOREIGN

EXHIBITIONS

TRADE CONDITIONS AT
HOME AND ABROAD

Brticloys

AN ADVERTISEMENT Is " WIR F.I.ESS WEEKLY A GUARANTEE OF SATISFACTION TO BUYERS.
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" Now a word on handling

"CLIXIE"

Fingers

to bend

CONDIT

No Pliers,

please !

RADIO CONDIT,
says CLIXIE

" If you'll always remember what RADIO
CONDIT is and act accordingly, you'll never
go wrong in handling it," says CLIXIE.

" CONDIT is made of copper tape curled up
into the form of split tubing, equal in diameter
to I6 -gauge wire. The two reasons why you
shouldn't twist it about like ordinary wire are
obvious, first, because it amounts to wire with
the middle left out ; second, because it's split,

" So bend CONDIT carefully with your
fingers. Avoid acute angles.f With normal
care you can ' persuade it into practically
any shape without opening the split. If the
tubing does open at the split, no real damage
is done.

" When you have to use pliers, for terminal -
loops, and the like, make them round -nosed
pliers, please !"

RADIO CONDIT
(P. Patd.)

THE H.F. CONDUCTOR
Per packet of six 2 -ft. lengths -
Per ccil of 12 ft. - - 2/-

Obtainable from all Wireless Dealers
or direct from the Patentees :

tUTOVEYORS LTD., 84 VICTORIA STREET, LONDON, S.W.1

SUPER SETS and ACCURACY
For efficient results, absolute accurate capacity
and low loss are essential.
You must therefore fit THE

Dorwood Precision Condensers
which are guaranteed by our work's 1 ihoratory test.
The only grid condenser having a three point
connection.
The DURWOOD has often been used in sets described in Radio
Press publications. This is another guarantee of its efficiency

GET DORWOOD PRECISION CONDENSERS
direct from us if your dealer cannot supply at once, poet free
at list prices as follows:

PRICES:
Capacities '0001 to '0009 MF. with or without Grid Leak Clip 2/6

'001 to '006 - 3/-
. above '006 to . 4/6

ralnenfaetarers HERBERT BOWYER & CO.
IA; eReati.let 7101

111111111111111MM

1/1/4/111111 1_11 1W\ \

Prov. Patent 9127/25.

For the Discriminating Buyer :
" We cannot recall having seen a
better finished article."

THE BRITISH TRADE JOURNAL.

If you fit a
FORTIS,

Component
you get RELIABLE, and EFFICIENT
working, an ORIGINAL DESIGN
giving you the " Something Different,"
and Skilled Workmanship with High
Class Finish. Look, for example, at the

FORTEVOX SQUARE LAW
VARIABLE CONDENSER

This NEW
-DESIGN

Is the only Condenser giving
READINGS on both Main Condenser
and Vernier. Full Instructions and
Recording Charts with each instrument.
One Hole Fixing. .

PRICES :
Plain Vernier
s. d. s. d.

.001 13 9 each 17 3 each

.00075 13 0 16 6

.0005 10 6 14 0

.0003 9 0 12 6
.0002 8 6 12 0

Postage 5d.

The FORTEVOX

LIGHTNING

ARRESTER
Protects your

Property.

Price 2/6 each. Postage 2d.
Stocked by all reputable dealers, or obtainable direct from :

FRASER & GLASS, LONDON,
Works,N M.ignee,Lks no:;., Ivor n2s275..

Scottish Agents : KEITH & IRWIN, 35, Robertson Street. GLASGOW.

WHY BUY ACCUMULATORS ?
IF you add depre-

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

Prov. Patent 14127/25.

and suffer the depreciation and
many annoying inconveniences caused
by unskilled charging.
WE SUPPLY and deliver a NEW

ROTA X Wireless Accumulator of
suitable size for your. set. We call and
exchange it for another fully -charged one
weekly or fortnightly anywhere in Greater
London for 13 weeks from 8/- inclusivo.
IF you have your own accumulators we
-'- give the same continuous service from
6/- per quarter-and if you have only one,
lend you one of ours, alternate exchanges

-RADIO SERVICE CO. -
105, TORRIANO AVENUE, KENTISH TOWN, N.W.5.

REAL SERVICE -HIRE OR MAINTENANCE
Write for Folder 27,"or 'Phone : North 4161 & 4162. ../;//'

the

......
.....

0.16-e

-c4°-

lpaysr:

Jtotoo

10.1./1::f!sj°..

PARIS

4.4'Zct
-0-1-vt'

....... Price
Per
Piece.

FERRO -
SILICON

stands alone. Unrivalled for any
purpose where super -sensitiveness

and long range are required.
Sole Distributors for Great Britain:
The L.G. Russell Laboratories,
1-7, Hill Street, BIRMINGHAM
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PrELEPHONE RECEIVERS and Loud
Speakers Rewound, 2,000 ohms, 3/6.

-A. Roberts & Co., 42, Bedford Hill, Balham,
S.W.12.

1 -VALVE Amplifier, 35/-, use one or two
valves; also 1 -Valve Amplifier, 20f-,

both perfect, as new. Valves, 4/6 each. Smart
Headphones, 8'6 pair. New 4 -volt Accumu-
lator, celluloid case, 13/-. New Dura
66 -volt H.T. Battery, guaranteed, 7/-. 2 -Valve
All -Station Set, works speaker, £4. Approval
willingly.-W. TAYLOR, 57, Studley Road,
Stockwell, London.

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

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

rIRST.CLASS Wireless Salesman wanted.
practical experience and technical know.

ledge of all leading makes essential ; also ex.
perience in designing and supervising instal.
lations, and testing and adjusting for faults.
Address, with details of experience and copies
of testimonials, Mann, Egerton & Co., Ltd.,
Norwich.

LIBERTY PERMANENT DETECTOR

The Original One -Hole Fixing Detector.
Stop Fiddling with Cats' Whiskers.

Refuse
inferior
imita-
Gone.

Insist on
seeing,

the name
'Liberty'

Technical Reports.
Amateur Wireless:
Popular Wireless:
Wireless Weekly:

50% more efficiency
50% lower price

"THE'100% DETECTOR

Every
'Liberty'
tested on
actual
broad-
casting
and fully
guaran

teed.
FIXING. - One - hol
clips or by two piece
copper Wire to existin
detector formintris.

Bennett Street, London, W.I

From all
dealers or direc
PRICE 3/6
COMPLETE.

The " Liberty " Detector gives more
sensitive reception Permanently than
a cat's whisker gives Temporarily. No
hunting for that " special spot " lost
by the slightest vibration. The
" Liberty " is entirely unaffected by
vibration, sensitive all over, and that
loud spot cannot be lost.

Radiarc Electrical Co ., Ltd.,

&Oil:110114
Real* &pairs

ALVES Repaired Quick
Let our valve making plant repair your broken
or burnt -out valves efficiently and promptly
(most makes). Amplification, radiation, and
current consumption guaranteed same as new.

Bright emitters 5/. "D.E.'s" (2 and
J.._----/ 4 v. types) 7/6. Radions Ltd..

Hot lin yt an, nr. M accl e s fie id Ches.
ieLargest

world.
Valve Repairinzht'irFmrelen.

outeurus.

REPAIRS
TO HEADPHONES

"6,- .0* TO LOUD SPEAKERS
Established
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.

AN ADVERTISEMENT IN "

(By

Kendall & E.Redpath

An invaluable source
of information to all
interested in Wireless

F=7

PRICE

2/6
Post Free, 2/8

Solve your
Radio

Problems
by the aid of this

Radio Press Book

In111111111111111111IIMIlik1111111111111:111111111111111111111111111111101U

500 Wireless Questions

Answered
By

G. P. KENDALL, B.Sc. & E. REDPATH.

The average radio enthusiast will find this book of
tremendous assistance. All those little radio
problems which so often keep you guessing are
answered in simple terms. By just referring to
the index, and then turning to the question in-
dicated there, you will find an answer to practi-
cally every question encountered by the enthusiast.

The  book is almost a complete encyclopwdia.
Its handy size allows it to be easily carried in
the pocket, thereby presenting a fine method of
increasing your radio knowledge during your spare
moments.

"500Wireless Questions Answered" is but one
of the many radio books published by Radio
Press, Ltd., each of which fills some particular need
of every wireless enthusiast.

Buy a copy of this book now and ask for corn-
plete list of the Radio Press Series of Books.

All Radio Press books and publications are obtainable
from all Bookstalls, Newsagents, your local Wireless
Dealer, or direct crom Dept. S., Radio Press, Ltd.

1111111111111111111111111111,.11111u1"1111, 11111'11111-11111111111111111111111111111111111H11111111111111111111111H11111111111111H1111111lf111111111111111i1 11

Radio Press, Ltd. Bush House, Strand, London, W.C.2
11 1 1II 1 11111 1

1 111 I fill
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Engraving
has always been a
lengthy and laborious

process.
Radio Press Panel Transfers eliminate the necessity of
engraving. They will mark up your set panel quickly
and still retain all the qualities of expensive engraving.
A properly marked panel will avert confusion when
connecting up L.T. and H.T. leads to your set. They
show the warning hand whenever your memory fails
you. Radio Press Panel Transfers protect and beautify
your set. Buy a packet to -day.

Simple to Apply !
Cut out the required transfer and place it in the desired
position, placing over it a piece of cloth. Heat an
ordinary table knife to a moderate temperature and
apply to the cloth for a few seconds. The cloth and
film can then be pulled away, leaving the panel clearly
and neatly marked.

PER LARGE
PACKET OF
80 LABELS.

Radio Press Transfers are obtainable from all
Bookstalls, Newsagents, your Local Wireless
Dealer, or direct from Dept. S., Radio Press, Ltd.

Radio Press, Ltd.,
Bush House, Strand, London, W.C.2.

Barclays Ad.
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Complete

H.T., or

Receiving

H.T. &
Sets run

WASTE NO
MONEY ON
BATTERIES
Use Electric Light Mains

Greater Power.

Quieter Background.

Less Cost.

from the Mains.

L.T. Units for your Set.

DYNAMERGY MAINS SUPPLY, STAINES.

THE TRANSFORMER YOU WILL ULTIMATELY BUY

II -you
want that full and mellow

reproduction so much sought
after by the discriminating wireless
enthusiast.
The F.M.C.No. 1 contains
37,500 turns, square wound on a
perfect stalloy core, and is speci-
ally designed to follow high im-
pedance valves. IT IS A SUPER
TRANSFORMER BOTH IN
RESULTS AND APPEARANCE.
F.M.C. No. 2 for and stage and
power valve amplification.

PRICES-
No.1, 23/6 ; No. 2, 2D/- post free

Manufactured and guaranteed by
The Forster Manufacturing &

Electrical Company,
Lower Richmond Rd.,Richmond,Surrey.

Trade enquiries invited.

SCRAP YOUR H.T.
BATTERIES ! Use

Ma;
icstr c

With The DYN1C D.C. REGULATOR.

It plugs into any convenient lamp socket and
provides a smooth H.T. Supply, in 5 voltages,
from any D.C. mains above 100.
Type X.-For General Use. Price, £3 0 0
Type N.-Uses the Mains as Aerial and Earth in

addition to H.T. Price, £3 10 0
Type G.-Provides 6 tappings for negative Grid

Bias in addition to H.T. Price, £4 0 0
Type GN.-Combines N. and G. Price, £4 10 0
All Models in De Luxe finish to Postage 11-.

instructions at £1 extra.
Send for Folder and state your Mains Voltage.

Please mention
this Journal. Telegrams : " Gadgets," Glasgow. 'Phone : Central 4392.

JONES & STEWART,
59, ROBERTSON ST., GLASGOW, C.2.

1Rabio !press 3nformation Dept.

2/6 QUERY COUPON 2/6
WIRELESS WEEKLY. Vol. 7. No. no. November 25, 1925.

This coupon must be accompanied by a postal order of 216 for each
question, and a stamped addressed envelope.
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`Tuning Coils and how to wind them"
BY G. P. KENDALL, B.Sc.

1/6
POST
FREE

1/8

18 useful Radio Press book provides the
radio enthusiast with a wealth of information

on Tuning Coil winding.

With its assistance you will find home coil
winding an entrancing hobby, and a fine way of
constructing really efficient coils.

The instructions given in the book are clear
and simple.

Simple Tables show how many turns of wire
should be wound for all the important fre-
quencies thus enabling the enthusiast to produce
coils of accurate constants for the stations he
wishes to receive, obviating waste of wire, and
recourse to mathematical calculations.

Obtainable from all Newsagents, Book-
stalls, your local wireless dealer, or
direct from Radio Press, Ltd., Dept. S.

to prerso,
BUSH HOUSE, STRAND, LONDON, W.C.2.

Barclays Ad.
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THEORY AND PRACTICE GO HAND -IN -HAND
TMWAMMUMMPAMMErAMMTMMTirArMNNMr.0MrAMMNFATOOZOMMFArANWArinNrAFAMFMNrAMIFEANNFATAFAMMMNFANN

r HE finest method of gaining knowledge
in Radio matters is to secure reliable
literature which will put you on the

right and safe road.
This can be obtained by the " Radio Press "
way, for each and every book published in
the Radio Press Series is written by an expert
in the science of wireless.
Go carefully through the varied list of books
given below, you are sure to be able to select
one or more of real value and help.

Those who aim at set construction are equally
well catered for through the original methods
devised by the " Radio Press." Radio Press
Envelopes are acknowledged to be the most
satisfactory and easy method to enable one to
build sets at home successfully. All possibilities
of error are eradicated, and with the aid of the
clear instructions, wiring diagrams and repro-
ductions of photographs (clearly showing sets
as if they were actually in front of you), there
is no reason whatever to keep you from
building just the type of set you need.

RADIO PRESS BOOKS.
No.

1 Wireless for All
By John Scott -Taggart,

F.Inst.P., A.M.I.E.E.
2 Simplified Wireless .. 1/- 1/2

By John Scott -Taggart,
F.Inst.P., A . M. I.E.E.

3 How to Make Your Own
Broadcast Receiver .. 1/6

By John Scott -Taggart,
F.Inst.P.,

4 How to Erect your Wire-
less Aerial .. 1/-

By B. Mittell, A.M.I.E.E.
5 The Construction of Wire-

less Receiving Apparatas 1/6
By P. D. Tyers.

6 The Construction of Crys-
tal Receivers .. 1/6
By Alan L. M. Douglas

7 How to Make a " Unit "
Wireless Receiver .. 2/6

By E. Redpath
8 Pictorial Wireless Circuits 1/6

By Oswald J. Rankin

Post
Price Free

9d. 11d.

9 Wireless Valves Simply
Explained

By John Scott -Taggart,
F.Inst.P., A.M.I.E.E.

10 Practical Wireless Valve
Circuits .. 2/6

By John Scott -Taggart,
F.Inst.P.,

12 Radio Valves and How
to Use Them .. .. 2/6

By John Scott -Taggart,
F.Inst.P., A.M.I.E.E.

Post
No. Price Free
13 500 Wireless Questions

216 2/8
By G. P. Kendall,
Answered

alio E. Redpath.
14 12 Tested Wireless Sets .. 2/8 2/8

By Percy W. Harris, M.I.R.E.
15 More Practical Valve Cir-

cuits 3/6 3/10
By John Scott -Taggart,

F.Inst.P., A.M.I.E.E.
16 Home -Built Wireless

Components .. 2/6 2/8
17 Wireless Sets for Home

Constructors .. 2/6 2/8
By E. Redpath

18 Tuning Coils and How to
Wind Them .. 1/8 1/8

By G. P. Kendall, B.Sc.
1,8 21 Six Simple Sets .. 1/6 1/8

By Stanley G. Rattee,
M.I.R.E.

22 Switches in Wireless
Circuits .. 1/6 1/8

By Oswald J. Rankin.
1/8 24 Wireless Faults and How

to Find Them .. 1/8 1/8
By R. NV. Hallows, M.A.

2/8 Elementary Text Book on
Wireless Vacuum Tubes 10/- 10/8

By John Scott -Taggart,
F.Inst.P., A.M.I.E.E.

Radio Engineering.. .. 15/- 15/9
By J. H. Reyner, B.Sc.

(Hons.), A.C.G.I., D.I.C.,
A.M.I.E.E.

Modern Radio Communi-
2/8 cation 5/- 5/8

By J. H. Reyner, B.Sc. (Hons.),
A.C.G.I., D.I.C., A.M.I.E.E.

1/8

1/2

1,8

2/8

2/8

RADIO PRESS ENVELOPES.
Post

No. Price Free
1 How to Build an ST100

Receiver 1/8
By John Scott -Taggart,

F.Inst.P., A.M.I.E.E.
2 How to Build the "Family"

4 -Valve Receiver .. 2/6 2/9
By Percy W. Harris, M.I.R.E.

3 How to Build the " Sim-
plicity" 3 -Valve Set .. 2/6 2/9

By G. P. Kendall, B.Sc.
4 How to Build the All -

Concert de Luxe Re-
ceiver 2/6 2/9

By Percy W. Harris,
5 How to Build the Omni

Receiver.. 2/8 2/9
By John Scott -Taggart,

F.Inst.P., A.M.I.E.E.
6 How to Build the ABC

Wave Trap .. 1/8 1/9
By G. P. Kendall, B.Sc.

7 How to Build a 2 -Valve
Amplifier de Luxe ..

By Herbert K. Simpson.
8 How to Make a 1 -Valve

Reflex Receiver .. 1/6 1/9
By Herbert K. Simpson.

9 How to Build an Efficient
Single -Valve Set .. 1/6 1/9 Simplex Wiring Charts

By Herbert K. Simpson.
10 The Twin -Valve Loud-

speaker Receiver .. 2/6 2/9
By John Scott -Taggart,

F.Inst.P.,
11 An Adaptable Crystal Set 1/6 1/9

By Percy W. Harris, M.I.R.E.

Radio Press Panel Cards
Post

1/9 No. Price Free
1 How to Make the W1

Receiver.. .. 1/- 1/3
By Herbert K. Simpson.

Radio Press Panel Transfers
Post

Price Free
Large Packet of 8o Labels 6d. 134

"Modern Wireless" Coil Table
Post

Price Free

1/6 1/9 For Aerial, Anode and Re-
action Coils .. 6d. 8d.

No.
1 For 2 -Valve Set

2 For 3 -Valve Set

3 For 4 -Valve Set

Post
Price Free

1/- 1/3

1/- 1/3

1/- 1/3

All the above can be obtained from newsagents, bookstalls, Wireless dealers, or direct
from Dept. S., Radio Press Ltd., Bush House, Strand, London, If .0 . For prompt
and sure delivery when ordering direct, please write your name in Block Letters.

rVVMFMMSIMMWArAMMESMIFAMFAMMNNYMINMSSIMMIMMNNEMFAMTOMMIMMTAWAMIAMOZAMM,FAMOMMFAMMVATA,

RADIO PRESS, LTD.,

Bush I- ouse, Strand, London, W.C.2.
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RCON

MA RCONL-The name
first and foremost in radio
for to years, guarantees
the supremacy of Marconi -
phone prodUCtS-Receio-
ing Sets, H.F. and L.F.
Amplifiers, " d ea "
Transformers and com-
ponents, also the famous
Sterling Loud Speakers,
Sets and Components.

4. arrei r"1111
0\1

...\ \\ VI a alVe
Wi pelfed

Full descripti4 list of
Marconi Valves, No.
W. 435, giving par-
ticulars of each type
sent on request.

PUT the right valve in the right place and ensure perfect
results. There is a special Marconi Valve for every

holder on a set --each one perfect in performance and
construction.
Every Marconi Valve is a scientific-not freakish-product,
and is guaranteed for efficiency and service by the name it
bears-Marconi-first and foremost in radio for thirty years.
Look for the name on every valve you buy, because it is
the recognised " Hall Mark ' of perfection amongst tens
of thousands of radio enthusiasts who use and prefer them.

Choose

e_ C
VA UV E S

7 he valve in the purple box
At all radio dealers

Type
D.E.R.

The dull emitter
valve for general
purposes. Filament
Volts t8; Filament
Current 0'35 ; Anode
Volts 30-80; Imped-
ance (ohms) 32,000 ;

At omnpFl iaficetaM

9. PRICE 14/-

c

THE MARCONIPHONE COMPANY, LIMITED
Registered 0/ice: Marconi House, Strand, London, W.C.z, and 210-21 z Tottenham Court Road, London, W.!
Branches :-Aberdeen, Bristol, Birmingham, Belfast, Cardiff, Cheltenham, Dublin, Glasgow, Leeds, Liverpool,

Manchester, Newcastle, Nottingham, Southampton, Swansea.

Published by the Proprietors, RADIO Pates, LTD., Bosh House, Strand, London, W.C.2, on Wednesday of each week, and printed for them by T1111
Avexue PRESS (L. Upcott Gill & Son, Ltd.), 55-57, Drury Lane. W C.2. Address for Subscriptions and Editorial Communications:-Bush House,
Strand, London, W.C.2. Advertisement Managers i-BARCLAVS ADVERTISING, LTD.. Bush House, Strand. London, W.C.2 Registered as a newspaper
ann for transmission by Canadian Magazine Post. Subscription rates: -32 6 per annum, 16/3 for six months, post tree. Sole Agents for Australasia
(iloaDON & Goal (Australasia), LTD. For Canada :-lmeesi,t1. NEWS, LID. For South Africa :-CENTRAL News AGENCY, LTD. For Japan :-Sue & Farizsa, Lin.
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