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OF EMPIRE
SOLVED.

ONE
by one the obstacles which have stood in the

way of the establishment of Empire broadcasting
have been overcome, until now we learn that the

last excuse for delay, namely, the problem of funds, has
been solved by the Colonial Conference. We understand
that the establishment and maintenance , of an Empire
short-wave station at an approximate cost of £23,000
has been agreed to, the cost to be borne by the Colonial
Office, which will also be responsible for the mainten-
ance of the station, whilst the B.B.C. will staff the
station and conduct the transmissions.

The British Broadcasting Corporation, it will be
remembered, had recently expressed their willingness to
run the station, provided that 'out-of-pocket expenses
were met, and it is therefore assumed -that the sum now
agreed upon to be furnished by the Colonial 'Office is
intended to cover these out-of-pocket, expenses in con-
nection with the erection and maintenance (IIIlle station.

A j

I3ROADCASTING

Reuter's News Agency, we understand, has been
approached, and has agreed to provide a special news
service for the Empire station at an annual cost of £3,000.
No other programme expense is likely to be involved,
as the B.B.C. have undertaken to relay their pro-
grammes day by day.

This is exceedingly welcome news, and, since the final
decisions have now been taken, there should, we think,
be no further delay in the establishment of the station.

The transmitter will in all probability be erected in
the neighbourhood of Daventry, in proximity to the
existing B.B.C. stations there. ` As soon as the station
is erected it will no doubt take over the service at present
being conducted through 5SW at Chelmsford. Just how
long it will be before the station is ready for service must
largely depend upon the enthusiasm shown by the
B.B.C., but in view of the generous attitude which they
recently adopted towards the scheme as soon as they
learnt that it had strong support from_the representatives
of the Colonies meeting in London, we do not think that
the period for the erection and inauguration of -the station
is likely to be prolonged.

Twenty-four Hour. Programmes "?
We have previously been informed that the aim of the

B.B.C., in the event of funds for the. cost of thestation
being provided, would be to conduct a twenty-four hour
service. Just how this is going to be arranged is not
clear at present, but no doubt the B.B.C. will find some
means of overcoming any difficulty in the way of con-
ducting such a continuous transmission. We may per-
haps expect that the first efforts in this direction may
take the form of recording the day's programme and
re -broadcasting from the record during the night hours.
Such an arrangement would provide the twenty-four
hours' continuous programme and enable listeners in
all parts of the world to participate. How unanimous
must have been the support given to Empire broadcast-
ing by the Colonial Conference is indicated by the fact
that it is understood that the question will not be raised
again at the Imperial Conference, as it is considered
that the matter has been virtually settled.

After so many years of hoping and urging for the
establishment of an Empire service, it is intensely grati-
fying to learn that the accomplishment of our ideal now
approaches fulfilment. The value of an Empire broad-
casting service can scarcely be over -estimated, and
perhaps no more opportune time could be' found for
inaugurating such a service than the present, when so
much attention is focused upon Imperial issues and the
need for closer co-operation in inter -Empire trade.
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Constructional Details. A Special B.B.C. Transmission.
By R. P. G. DENMAN, A.M.I.E.E., and A. S. BRERETON, M.A.

(Concluded from page 99 of previous issue.)

AFEW details of the mechanical design and
construction of the receiver may be of interest,
but it is quite impossible to give full working

drawings (which, indeed, are not likely to be in
demand). It was found convenient to divide the set
into units arranged vertically in an iron framework, as
is done in central station switchboard practice.

The duplicate high -frequency stages are housed side
by side in special boxes made of plywood coated on
both sides with thin copper sheet, all joints being elec-
trically continuous. Each box has an internal vertical
partition through which the valve is mounted and which
acts as a screen between the grid and anode circuits.
The screen forms part of a framework on which all
components are mounted and which can be withdrawn
bodily from the outer screening box for repairs or
adjustments.

In each compartment is mounted a double -pole,
double -throw, push-pull switch. These are ganged
together and serve to connect or short circuit (according
to which H.F. unit is in use) the input and output cir-
cuits. The switches in the two units are in their turn
ganged together and to a two-way switch controlling two
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Fig. 4.-FREQUENCY RESPONSE CURVE. Special B.B.C. test transmission on
356.3 metres, June 4th, 1930. Curve A shows 20 logy( ° /i where v is the receiver
output voltage and vIM,0 is the value of this voltage at1,000 cycles per second.
Transmitter modulation voltage constant. Curve B is for a small portable receiver

measured under like conditions.
Ú 1 

illuminated panels indicating the programme which is
being received. Extension spindles with flexible coup-
lings are used for the controls in the rear compartments.

Immediately below the two H.F. units is mounted a

Mains equipment panel. Note the large number of fuses
employed. Stray fields are prevented by carrying the leads in

flexible metallic tubing.

third, housing the push-pull detectors and the first -stage
amplifier. The general construction is similar to that of
the H.F. units, the internal framework being removable

from the copper -covered case. In order
to provide a check on the working of the
valves up to this point, two milli -
ammeters are controlled by a series of
spring -loaded key switches, enabling the
anode currents of the H.F. stages, as
well as of the detectors and first -stage
amplifying valves, to be read. The
volume control, consisting of a large
hand -wheel, is provided with an adjust-
able stop pin to prevent its advance
beyond the safe limit for roo per cent.
modulation, and a flexible coupling is
fitted to ensure sweet movement. The
volume control varies the input to the
first -amplifying stage, and is mounted
on the same panel as the meters and
keys, so that the whole operation of the
set can be checked from one point. The
attendant responsible for its working,
indeed, only has access to this panel

A 6
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Science Museum Receiver.-
and to the main control switches at the rear of the
framework, all other controls being protected by locked
panels.
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PERCENTAGE MODULATION

Fig. 5.-MODULATION-AMPLITUDE CURVE. Special B.B.C.
test transmission on 356.3 metres, June 4th, 1930. The curve
shows that distortionless demodulation (detection) is obtained
for modulation up to about 90 per cent. The distortion for

100 per cent, modulation is small.

Immediately below the de-
tector and first -amplifier
unit is mounted a large
double -deck unit in which
are housed the penultimate
and output stages ; a full -
wave thermionic rectifier
feeding H.T. to all previous
stages, and two mercury -
vapour rectifiers providing
H.T. for the penultimate
and output stages. Smooth-
ing chokes and condensers
for these stages, and high -
and low -voltage t r an s -
formers are also included, to-
gether with fuses for all cir-
cuits in the unit, and meters
for checking grid and anode
currents and voltages. The
framework is again remov-
able from the outer case of
tin. mahogany. The lowest
unit houses the smoothing
chokes and condensers for
high-tension to the earlier
stages and for the detector
filament circuit. The low -
voltage transformer for the

A 7
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earlier stage filament circuits is included, and separate
fuses are used to feed each stage. There are also meters
for checking detector, speaker field, and A.C. mainsvolt-
ages, and the framework carrying these components
is removable. The first three units can be pulled out of
the framework without disconnecting the power supply
wires. The " iron framework in which the units are
mounted is covered with sheet metal, the side panels
being of light gauge, fitted with ventilating louvres to
deal with the considerable heat dissipation of the output
and power units. The front and rear panels are of
stouter gauge, into which are fitted suitable locked plate -
glass windows, preventing access but allowing the prin-
cipal portions of the set to be seen where the exigencies
of screening permit.

The switches controlling the A.C. mains, the aerial,
earth switch, and the programme -selector switch are
fitted at the rear of the frame, together with the output -
control switches. All are protected by locked panels.

All circuits carrying raw or partly smoothed A.C. are.
shielded, particular attention being paid to the H.T. cir-
cuits after smoothing. Screening in the earlier units is
carried out in rigid copper tubing which can easily be
seen in the photographs.

An elaborate system of flexible metallic tubes and
junction boxes is used in the final units and frame. By
placing the purely radio components of the penultimate
and output stages in the same unit as the transformers
and valves, a considerable number of strapping wires
was avoided, and dangerously high potentials confined
to that unit.

Safety . switches connected in the H.T. transformer
primary render all H.T. circuits dead immediately any
panel giving access to dangerous parts is opened. In

11 0 11 11 if

. nderside of the push-pull detector and first L.F. amplifier unit.iiiU
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Science Museum Receiver.-
addition, special locks are fitted to these panels, and red
and green signal lights indicate when ' H.T. and L.T.
are connected. These precautions may seem rather
elaborate, but it should be remembered that in almost,
all units it is possible to receive a 400 -volt shock, and in
certain parts one of 3,400 volts. The engineer who may
attempt to make hurried adjustments must be protected
no less than the public.

By the kind permission of Mr. H. L. Kirke, leader of
a most able B.B.C. group whose services in the cause of
high -quality broadcasting are beyond praise, a special
transmission was given from Brookmans Park on the
morning of June 4th for the purpose of enabling the
authors to determine the overall characteristics of their
receiver. The frequency -response curve was obtained
by measuring the grid voltage delivered to the last stage
for a constant modulation of 5o ,per cent. The corre-
sponding power ratios are plotted on a scale of decibels
in Fig. 4, from which it will be seen that there is a maxi-

mum departure from the mean of less than one decibel.
The other curve is for a certain portable receiver, and is
included in order to show that the scale chosen for this
curve is fair and reasonable.

Tests were also carried out to determine the modu-
lation -amplitude characteristic. This is shown in Fig. 5,
where the receiver output voltage is plotted against the
modulation percentage, as obtained from simultaneous
measurements made at Brookmans Park. It ' confirms
what has already been said on the subject of power grid
detection, and shows that no distortion need occur until
the modulatión exceeds 8o per cent., and that it need not
be perceptible at any time. Thus, the receiver voltage
output for ioo per cent. modulation is only 5 per cent.
less than it would be if the curve were quite tight.

:4UGJST 6th, 1930.

So far as steady-state conditions go, then, the tests
show that the performance of this receiver could hardly
be distinguished from that of one having ideally linear
characteristics. But since music and speech are in their
very essence characterised by movement, it is now
thought that all components having time delay (viz.,
reactance) must be regarded as potential sources of
transient distortion. At present these components neces-
sarily occur frequently in the transmitting network, and
no extra harm is caused by the single (output) trans-
former that has been permitted to reside (for the present)
in this particular receiver. But should the circumstances
warrant it, there is no reason why it should not be

Front and side views of the output unit.

replaced at some future date by a resistance -output con-
nection. Naturally, there would be a loss of efficiency,
but it might conceivably be worth while.

Both authors have now retired from the scene of their
labours, leaving to others the task of accounting for this
or that defective .result ; whether it be due to the trans-
mission, room echo, local machine interference, valve
softening, or what not. They may modestly claim to
have fulfilled their task of producing a distortionless
receiver in the sense in which that word is at present
understood ; they gratefully acknowledge the help they
have received on every side, and they look forward to
a time when improvements in transmission and loud
speaker technique will have further lessened the gap that
still divides the reproduction from the original.

A R
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SINGL E -U/al_VE
The Indirectly Heated
Pentode as Power Grid

Detector.

SHORT time ago in The Wireless
World in an article' describing the
practical application of the power

grid detector it was prophesied that A.C. sets might
soon make their appearance in which the loud speaker
would be fed directly from the detector. At the time
that this article was written the indirectly heated valves
on the market capable of giving an adequate detector.
power output required a large input grid swing such as
could be obtained only from a preceding high -frequency
stage and not directly from an aerial circuit. Since that date
the first indirectly heated pentode (the. Mazda AC/Pen)
has become available, and such is its sensitivity as a
power grid detectór that with a modest signal obtained
directly from an aerial circuit sufficient loud speaker
volume for a moderate -sized room can be had from the
local station unaided by any high- or low -frequency am-
plifying stage. Thus the straight -circuit one -valve loud
speaker set becomes un fait accompli.

Now to more definite figures. It has already been
shown that a triode power grid detector will give an output
one -quarter that obtainable
from the same valve under
amplifying conditions with
a similar H.T. voltage ;
furthermore, the valve will
accept half the grid swing
that is possible under
amplifying conditions.
The AC /Pen as an out-
put amplifying valve . will
deliver some 1,40o milli -
watts when biased to zo
volts negative, and when
working into a load not
exceeding about 10,000
ohms. This valve, there-
fore, as a rectifier may be
expected to give approxi-
mately 35o milliwatts when
fed with a signal of 5 volts.
The reader will probably like to be reminded of
some other valves giving an undistorted output of about
35o milliwatts so that he can judge what volume
may be anticipated when working the one -valve set
close to a station. The P.24o type two -volt power valves
and the two -volt pentodes with correctly 'matched loud
speakers deliver about this power at 150 volts H.T.

Experiments show that the field strengths of the Lon-
don Regional and National Stations are such that an
outside aerial will give a sufficient input with a well-

I See "Power Pentode Two," May 7th, 1930.

Fig. 1.-Simplified circuit diagram of one -valve loud speaker
receiver. Details of the complete aerial tuning scheme and

the A.C. eliminator have been omitted.

I I Q

4ER SET
By

W. I. G. PAGE,
B.Sc.

designed aerial tuning circuit up to a dis-
tance of some 30 miles. In this connection
it should be noted that the attenuation of

the shorter wave transmission (261 metres) is rather
marked ; except at very short distances the Regional
Station supplies the louder signal.

A suitable circuit arrangement shorn of eliminator and
aerial details is given in Fig. 1. The control grid is fed
through the usual grid leak and condenser, the latter
having a value of 0.000r mfd. The grid leak Rl when
associated with a three -electrode valve should have a
value of 150,000 to 250,000 ohms to provide the correct
time . constant with the .grid condenser C2, but as the
pentode. Vi is liable, to accentuate the higher audio fre-
quencies when feeding a moving -iron loud speaker,
frequency correction can be carried out in the grid
circuit. Accordingly the grid leak Ri can conveniently
be made either 0.5 or i megohm. There is the advan-
tage that when frequency correction is carried out in
the detector grid circuit no additional components are
needed, .

and the input is 'damped to the minimum.
When a pentode is used
as an output valve pre-
ceded by a separate de-
tector, it is better to cor-
rect in the loud speaker
circuit as lately explained
in detail in the pages of
this journal.

The auxiliary grid of
the pentode should be fed
in the conventional way
through a resistance R2,
and the voltage which
tends to vary in sympathy
with the anode is held
down by the by-pass con-
denser C4. There is no ap-
plied grid bias in the re-
ceiver, the cathode being
connected to the low -

potential end of the tuned circuit. Contrary to expecta-
tion, grid current does not flow at zero grid 'voltage in
the valve under discussion, but in view of its efficiency
as a grid circuit detector it is evident that it functions
by virtue of asymmetric conductivity rather than by
curvature in the grid current characteristic. In other
words, grid current only flows during the positive half
cycle with comparatively large inputs.

A recent article entitled " Detector Damping " 2 made
it clear that the input load due to reverse reaction in

2 The Wireless World, July 30th, 1930; by W. T. Cocking.
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Single -valve Loud Speaker Set.-
a power grid detector was somewhat serious unless a
large anode by-pass be used. A value of o.00r mfd.
(C3) has been found to be about the maximum before
high note loss is evident. The logical procedure is to
cancel out the reverse reaction with
positive reaction, . and if .not carried
too far there should be no harmful
effect on quality. Little notice is
taken of the anti-reactión effect
present with anode bend and ordinary
leaky grid detectors, yet there is not
much doubt that both forms of re-
action-in-phase and out-of-phase-
have the same unequal effects on the
upper and lower sidebands and are
both harmful only if they are applied
to excess.

The anode -grid capacity of. the
AC/Pen appears to be a little less
than that of a triode, the auxiliary
and earth grid having only a slight
effect in reducing feedback. Whatever
be the internal structure of a valve, it
would appear almost impossible to reduce the effective
residual capacity below about 5 micromicrofarads when
the anode and grid connections are brought through a
single glass pinch to pins in a composition valve base.

The optimum auxiliary, and anode voltage for rectifica-
tion is found to be Zoo, causing a total current of
45 mA. when the grid is at zero.' The watts dissipation

The 7- and 14 -megacycle Waveband.
The following remarks from a letter

received from Mr. S. Townsend, G2CJ,
of Gloucester, are interesting in reference
to the abnormal conditions observed by
other amateurs working on the 7- and
14-M.C. wavebands.-

"I have been working on " the 14-M.C.
band from November, 1929, up to the
present time. From November to March
it was found comparatively easy to work
stations in all continents, districts 1, 2,
3, 4, 8, and 9 of North America coming
in particularly well. On March 31st I
was in communication with twelve
different stations in U.S.A., signal
strength being reported as R7 in all cases
but one, where R6 was given. At the
end of March conditions for North
America and, in fact, all continents ex-
cept South America, began to decline
rapidly, and it is now quite exceptional
to hear more than a few of the higher -
powered W stations on any given evening.

" A point particularly noticed during
the last three months is the phenomenal

,strength at which numerous South
American stations have been received
here. PY1AH and PY1CM seem to be
about the best. The former has been
heard as early as 18.00 B.S.T., but
appears to be at his best at 23.30 B.S.T.
as a rule.

" The following record from my log
shows how conditions have changed.
From November 15th, 1929, to January
31st, 1930, working about eighty out of

The indirectly -heated pentode-the
Mazda AC/Pen. With a signal of 5
volts from a local transmission
it is possible to obtain about 350

milliwatts output.
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limit is not reached, and life tests of the valve by the
manufacturers under the above conditions are quite
satisfactory. Although at zero grid volts the pentode
has a comparatively low working A.C. resistance, it is
still a little too high for a moving -iron loud speaker

designed to follow a 2,00o -ohm triode.
A centre -tapped output choke L2,
therefore, giving a step-down ratio of
two -to -one, is advisable if the low
notes are to be reproduced in their
correct proportion.

A set built to this specification is
almost foolproof ; the quality is excel-
lent, and the background particu-
larly silent even when the very mini-
mum of smoothing equipment (a
choke and a condenser) is employed.
The valve is non-microphonic, and the
rectification efficiency is not audibly
impaired if a slight deviation from the
optimum H.T. voltage is made. No
screening is needed, and, owing to the
absence of any intervalve coupling,
motor -boating- cannot occur.

Constructional details of a receiver on the above lines
containing a highly selective band-pass tuner will appear
shortly. The filter has been designed to give a peak
separation of io kilocycles at the middle of the medium
broadcast band, and visible indication of the " double -
hump " tuning can be got by the use of a .milliammeter
in the plate circuit.

TRANSMITTERS'
NOTES.

eighty-seven days, South American
stations were worked on thirteen occa-
sions. From January 31st to June 15th,
however, working on fifty-six days only

'and using slightly less power, . South
America was worked on forty-eight occa-
sions.

"_ I have received reports from ON4OZ
and from several other European stations
to the effect that similar conditions are
prevailing practically all over Europe.

"On 7-M.C. conditions since beginning
of March (when I returned to this band
after a long absence from it) have been
hopeless as far as work with other British
stations Is concerned. On the rare occa-
sions when British stations have been
audible at reasonable strength they have
almost always been subject to extreme
fading. My own ` fone ' signals on this
band have several times been reported
as -R9 to R1. G6RG, of Galashiels,
Scotland, however; seems to be an ex-
ception, his signals being received here
when no other G station was audible.

"A study of weather and lunar con-
ditions since January has failed to yield
any useful, data.

Finally;. I entirely agree with your
correspondents that the more distant

European stations, usually audible at
night only, are coming in at, all times of
the day. On looking at my log for this
period last year, I find that OZ and OH
were practically never workable before
17.00 B.S.T. This year they appear to
be most easily workable (on 7-M.C.) at
any time between 10.00 B.S.T. and dusk,
though as a rule they are not heard later
than this." 0oco
Short-wave Transatlantic Working.

Mr. A. Lambourne, of Norcot, Read-
ing, sends us the following particulars of
renular short-wave traffic, which will prob-
ably be of interest to many of our
readers :-
GBU, Rugby, on 16.10, 24.41 and 30.15 metres,

works with WMI, Deal, New Jersey, who replies
on, 15.14, 20.56 and 30.39 metres.

GBW, Rugby, on 16.54, 20.77 and 30.64 metres,
works with WNC, Ocean Township, New Jersey,
who uses 15.61, 20.73 and 30.77 metres.

GBS, Rugby, on 16.39, 24.69 and 33.26 metres,
works with WND, Ocean Township, N.J., who uses
16.36, 22.40 and 32.71 metres.

GBX, Rugby, on 27.5. metres, works with VK2ME,
Amalgamated Wireless (A'sia) Ltd., Pennant Hills,
N.S.W., who replies on 28.5 metres.

GBK, Bodmin, on 16.57, 26.10 and 32.40 metres,
works with CGA, Drummondville, Quebec, who uses
16.50, 26.00 and 32:12 metres.

WLO, Ocean Township, N.J., on 14.01, 18.44 and
28.44 metres, works with LSM, Monte Grande,
Argentine, who uses 20.00 metres.

G2GN, S.S. "Olympic," on 18.30, 24.00 and 35.00
metres works with F8BZ, Paris (19.50, 22.14 and
38.56' metres), G2AA, Slough, (36.00 metres), and
with WOO and W2XG, Deal, N.J.

WSBN, S.S. " Leviathan," on 33.98, 45.21, 68.30
and. 87.51 metres, works with WOO, Deal, N.J.,
who: replies on 34.76, 46.05, 72.89 and 96.03
metres.

A IO
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Simplified Aids to Better Reception.

GRID BIAS FROM D.C. MAINS.
Requests are occasionally re-

ceived for information regarding
grid -bias eliminators for use on D.C.
supply mains. One is rather
tempted to say that there are no
such things, but this statement
would hardly be true.; if the querist
intended to use his mains only for
the supply of grid voltage, obtain-
ing his feed current for filaments
and anodes from some other source,
it would be an easy matter to devise
for him a simple piece of. apparatus
which might be connected extern-
ally to almost any set, irrespective
of its peculiarities. All that is
needed in this case is a smoothing
circuit with a suitable tapped poten-
tiometer connected in parallel with
it. Filters to prevent inter -circuit
coupling could be included in the
eliminator, thus making it corn-
plely self-contained and ready for
external attachment to a receiver
normally intended for batteries.

But it almost follows that the
-mains supply will already be in use
for feeding anode circuits, and so
any attempt to connect a grid -bias
eliminator of this sort would pro-
duce a short-circuit. Other methods
must accordingly .be adopted, and
it becomes necessary to take the set
itself into consideration ; a " univer-
sal " foolproof device -is no longer
practicable.

The principles of a workable
scheme are indicated in Fig. i.
The first essential is a resistance
(R,), across which biasing potentials
are developed, and which is joined
between the negative output ter-
minal of the eliminator and the
negative H.T. terminal of the re-
ceiver. A number of tapping
points must be provided on this
resistance element, of which the
value will depend on the total anode
current and on the maximum grid
bias voltage required. Here Ohm's
Law comes to our aid ; the formula

A II

is R= where R is the value of
the necessary resistance (in ohms) ;
E, maximum grid voltage required,
and I, total anode current to be con-
sumed by the receiver under in-
tended operating conditions. If a
considerable surplus voltage is 'de-
livered by the H.T. eliminator, it
is permissible to assign to the bias

RECEIVER

H.T+

H.Tr 

G.B+O

G.H. 1 

G.B. 2

+
D.C. H.T.

ELIMINATOR

Fig. 1.-Adding a "grid bias battery
eliminator " to a receiver deriving its

anode current from D.C. mains.

resistance a rather higher ohmic
value than is given by calculation.

As already indicated, it will gener-
ally be necessary to take pre-
cautions against unwanted trans-
ference of voltages from one circuit
to another. With this object, de -
coupling resistances (R) of some
ioo,000 ohms or more, and by-
pass condensers (C) of about 2 mfds.
should be inserted as indicated.

0000
THE PERIODICAL OVERHAUL.

For some time during the pre -
broadcasting era the writer of these
notes was responsible for the main-
tenance of a number_ of wireless tele-
graph stations. The apparatus
would now be regarded as crude,
and his task was not lightened by
the, fact that it was worked mainly
by comparatively unskilled oper-
ators, who were products of inten-
sive but sketchy war -time training.
A description of the many and
varied faults that manifested them-
selves in the spark transmitters
would hold but little interest for the.e

t t

present-day reader, but the be-
haviour of the crystal receivers
gives food for thought even at the
present day. No careful record was
kept, but it is certainly not far wide
of the mark to say that go per cent.
of reported failures were found to be
due, not to real faults, but either to
sheer neglect or to over -enthusiasm
in using unsuitable cleaning
materials for switches, contact
studs, etc. Of course, the crystal set
depends entirely for its operation on
energy picked up by the aerial, and,
unlike the valve receiver, cannot
turn on a source of local voltage to
overcome the effect of high -resist-
ance connections; consequently, it
may well become dumb under con-
ditions where an up-to-date set
would continue to function with
hardly perceptible loss of efficiency.

But the point is that there is
bound to be some loss if a receiver
is neglected. It would be a counsel
of perfection to suggest that every
user of a broadcast receiver should
allot an hour or two every month
to a systematic overhaul of his ap
paratus, but it 'nay be suggested,
with all due diffidence (and with the
admission that the writer does not
do so himself) that time so spent
would hardly be wasted. At any
rate, it can be recommended that
a receiver which is " below par,"
although not suffering from any de-
finite complaint, should be given
this attention.

The wireless correspondents of the
lay Press are never tired of advising
their readers (from the comfortable
security of their armchairs, presum-
ably) ` to overhaul their aerial
systems. It is excellent advice ; but
they might add that the wire, if of
the stranded variety, and particu-
larly if enamelled, should be exam-
ined to see if there are any broken
strands. The earth connection is
particularly likely to develop a high
contact resistance, which may be re-
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Hints and Tips.-
sponsible for erratic and unaccount-
able behaviour, more especially in
modern mains -driven sets. Lead-in
insulators should be taken to pieces
and cleaned, paying particular atten-
tion to the faces of terminals.

Turning to the receiver itself; the
accompanying illustration may serve
as a reminder as to points which
should not be forgotten. It is best
to begin operations by removing as
much dust as possible with the help
of a brush, a clean rag, a bicycle or
motor pump, and even, if available,
a vacuum cleaner. Then, working
in the order of the key numbers, the
switch contact blades (i) should be
cleaned ; this can often conveniently

WpSIl®00
WCUild

If the time can be spared, it is
worth while removing every terminal
head (4) and lightly cleaning its
working surface with emery paper,
afterwards giving it a final rub on
a piece of clean rag. Before replac-
ing connecting wires, the bared ends
(or tags, if fitted) may be scraped.

Condenser spindle bearings (5)
may develop slackness or end play;
it_ is not beyond the capabilities of
a mechanically minded handyman
to readjust them, but it is wise to
leave well --or fairly well-alone un-
less one is sure that the method of
doing "so is properly understood. In
dealing with the simpler type of con-
denser, and particularly with those
designed for neutralising or reaction

AUGUST 6th, 1930.

allyally take place, and no harm will be
done by cleaning the conical ends of
the resistance elements and seeing
that they fit properly in their clips.

Terminal shanks (9), particularly
if fitted through ebonite panels or
terminal 'strips, have a habit of
working loose, and so it is as well
to go over their securing nuts.

Nothing is more annoying than a
condenser dial (1o) which grates
against the panel through part of
its rotation. This trouble is occa-
sionally due to warping, and it may-
be cured either by setting the dial
back on its spindle, or, much better,
by trueing it up by - rubbing its rear
surface on a sheet of emery paper
spread on a flat board or table top.

Points at which -mechanical faults and electrical contact failures may possibly develop. Reference to key numbers is made in
the text.

be done by interposing a piece of
paper between the contacts, moving
the arm vigorously to- and fro. The
sockets of coil holders, etc. (2),
might well be polished with a piece
of fine emery 'paper, afterwards
brushing out any remaining dust.
Similar attention may be given to
the corresponding pins, of which the.
slots should be opened out.

If modern A.C. valves with solid
pins are used, the valve holder and
sockets (3) should certainly be
cleaned in the same way, and if
springy valve pins are used they
should be attended to. This matter
was discussed recently in these notes.

purposes (6), it is worth while clean-
ing the spindle and bush if no other
electrical connection to tht; moving
vanes is provided.

It has ' been proved that an
accumulation of dust between vari-
able condenser vanes (7) can be re-
sponsible for lowered efficiency.
Probably a feather is the best appli-
ance for cleaning ; it may with ad-
vantage be supplemented by a blast
of air.

A grid leak (8) has normally such
a high resistance that it may appear
ridiculous to suggest that its contacts
should be examined. Nevertheless, .
corlplotte contact failure may actu-

,

Wire -wound rheostats and poten-
tiometers are sometimes responsible
for noises due to imperfect contact
between bush and spindle ; this can
be remedied by cleaning and tight-
ening up, or, in obstinate cases, by
fitting a flexible wire pigtail. A
touch of vaseline on the resistance
element does no harm, and will cure
roughness, but one is inclined to de-
precate ' the use of lubricant in a
wireless receiver, as it collects dust.
Exceptions exist, of course; when
dealing with contacting surfaces not
carrying current, and it pays to
apply a drop of fine oil to the oper-
ating gear of linked switches, etc.

A I9

. . .. -,a4001



AUGUST 6th, 193o.

1111NII111 IIIBIINIl111111111111111111111111111111111111IIIIIhIlIIIIIN11IIINi1lBillluq

The THREE.
ELECTRODE

VALVE.
(Continued from page 109

of previous issue.)
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AVING considered in outline the action of the
grid in controlling the anode current of a three -
electrode valve, we can now revert to the anode

voltage/anode current characteristic curve armed with
sufficient knowledge to understand its exact meaning
in relation to the so-called anode resistance of the valve.
We have seen that when a small alternating voltage is
applied to the grid the anode current varies between
two limits, but never reverse,. When the valve is
operated in this way over the straight part only of one
of its grid -anode characteristic curves the mean value
of the current is unchanged. The current simply varies
above and below this mean value at the frequency of
the voltage variation applied to the grid, and a moving -
coil milliarnmeter connected in the anode circuit shows
no change in reading, the moving parts being too heavy
to follow the rapidly varying value of . the current, so
that it simply reads the mean or average value.

It should be clear, then, that this pulsating anode
current is equivalent to the sum of a steady direct
current (equal to the mean value) and a true alternating
current whose amplitude or peak value is equal to the
maximum variation of the actual current above and
below the mean value. In
other words, the anode
current may be considered
as being made up of an
A.C. component and a
D.C. component added
together. A moving -coil
instrument in the anode
circuit indicates the D.C.`
component only.

Since the D.C. com-
ponent is independent of
the alternating one when
the valve is worked on the
straight part of the charac-
teristic curve, we may con-
sider these separately and
investigate the " resist-
ance" of the valve as
applied to each indi-
vidually.

The Apparent Resistance of a Valve.
Although the heat generated at the anode of a valve

is not due to resistance in the ordinary. sense, but to
the bombardment of the anode by high -velocity elec-
trons, we can express the power consumption in terms
of an apparent resistance. In any circuit where the
rate of generation of heat is P watts and the current
I amperes, the effective resistance is given by R P
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Fig. 1.-The anode voltage/anode current curve of a valve ob-
tained with the grid potential fixed. At 200 volts the apparent
or D.C.. resistance is iven b AC 200
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By
S. O. PEARSON,
B.Sc., A.M.I.E.E.

ohms. When the whole of the electrical. energy put
into the circuit is converted into heat, that is, when
there is no " back E.M.F." of any kind, the resistance
is simply given by Ohm's law, being equal to the ratio
of voltage to current.

In the case of the three -electrode valve the whole of
the energy coming from the H.T. battery in the circuit
of Fig. z of the previous section is converted into heat
at the anode, even though it is in a roundabout way.
Thus by dividing the voltage between the anode and
the cathode by the anode current we obtain what may
be termed the D.C. resistance, or apparent resistance, of
the valve.

Fora simple resistance of constant value the graph
connecting the current and voltage is a straight line
passing through the origin, that is, through the common
zero of the two axes of the graph. We have already
seen that the curve showing the relationship between
the anode voltage and the anode current for a valve
with the grid maintained at a constant potential is not
a straight line; only a portion of it is fairly straight,
but even this : part, if projected downwards, does not
pass through the zero. Thus the apparent resistance,.

or D.C. resistance, of the
valve is a variable quan-
tity depending on the
anode voltage.

The curve connecting
the D.C. resistance with
the anode voltage can be
obtained quite easily from
the anode voltage/ anode
current curve of the valve,
with any given value of
grid potential, simply by
finding the ratio of volts
to amps. from the curve
at various points. The
ratios obtained in this way
may then be plotted as a
new curve against the
corresponding voltages.

Fig. i gives the anode
voltage / anode c u r rent

characteristic curve for the same valve as was con-
sidered in the previous part, namely, an amplifying
valve with an indirectly . heated cathode. This par-
ticular curve gives values obtained with the grid main-
tained at a potential of two volts negative with respect
to the cathode, this figure having been chosen so as to
fit in with conditions previously stipulated.

From the curve of Fig: i the apparent anode to
cathode resistance of the .valve has been deduced by
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Wireless Theory Simplified.
finding the ratio of volts to amps. at various points
along the curve, as indicated by the broken lines in
Fig. i, the results having been plotted as a new curve
in Fig. 2, showing the apparent resistance for various
values of anode voltage. This curve shows at a glance
-that the apparent resistance is not even approximately
constant except over a limited range of anode voltages.
As the anode voltage is reduced below ioo the apparent
resistance rises very rapidly.

This curve of D.C. resistance, or apparent resistance,
is not of much practical
use.' It is included here,
for theoretical reasons, to
show clearly that in deal-
ing with a three -electrode
valve we cannot apply the
ordinary rules as for a
simple circuit with more
or less constant resistance.
Nevertheless, with a
steady anode 'current the
power absorbed and dis-
sipated . at the anode is
given by the product of
the square of the -current
and the apparent anode
resistance.

The A.C. Resistance of
a Valve.

By the aid of Fig-. 4 of
the previous part it was
shown that, with the
anode maintained at constant voltage relative to the
filament, a small change in grid potential results in a
corresponding change in anode current, and when .the
valve is operated on the straight part of the anode
characteristic curve the change in anode current is
exactly proportional to the (small) change in grid
potential, so that a small alternating voltage applied to
the grid produces an alternating component of current
in the anode circuit, the-D.C. component or mean value
being undisturbed.

The point of prime importance here is the fact that
the amplitude of the alternating- component of the plate
current is exactly proportional to the amplitude of the
alternating voltage applied to the grid. Therefore the
effective or R.M.S. values are also exactly proportional
to each other. Now, it has already been- shown that
when a valve is operated over the straight part only of
its grid voltage / anode current characteristic corre-
sponding to the anode voltage in use, it is also being
operated over the straight portion of the anode voltage/
anode current characteristic curve corresponding to the
mean grid potential, and, further, that under. these
conditions a change of one volt on the- gfid has the
same effect -as a change of µ volts on the anode, where
µ is the amplification factor of the valve.

From this it follows that an alternating potential of
Vg volts applied to the grid is equivalent in its effect to
an alternating component of voltage equal to µV' -volts
applied to the anode in addition to the steady H.T.

%f
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voltage, and also that the alternating component of the
anode current is exactly proportional to the equivalent
alternating voltage µVQ injected into the anode circuit.
But it is only in the case of a circuit with constant im-
pedance that the R.M.S. value of the alternating current
is exactly proportional to the R.M.S. voltage producing
its ; or, in the absence of inductance and capacity, exact
proportionality between current and voltage signifies
constant resistance. Thus we arrive at the very important
conclusion that, although the apparent resistance offered
to the D,C. component of the current is a quantity which

varies between wide limits;
the impedance offered to
the alternating component
is constant, provided, of
course, -that the alternating
voltage applied to the grid
of the valve is not large
enough to operate round
the bend in either of the
anode characteristic curves.
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Fig. 2.-The apparent resistance of a valve obtained by dividing
the anode voltage by the. anode current. The carve is derived

from the characteristic curve of Fig. 1.

Valve .Impedance
Defined. .

It. is , this .-sensibly con-
stant "impedance"
offered .to the A.C. com-
ponent only of the .anode
current which is referred to
as the A.C. resistance or
anode impedance of the
valve. Its numerical value
can be simply defined in
two ways, namely, (a) the

A.C. resistance of the valve is given by dividing the
equivalent alternating component of voltage µVg in the
anode circuit by the alternating component of the anode
current when no external impedance is connected in the
anode circuit, or (b) the A.C. resistance is obtained by
dividing a small change in anode voltage by the corre-
sponding change in- anode current, the grid being main-
tained at constant potential. Now, of these two defini-
tions, although the former gives a clearer idea of the
meaning of A.C. resistance, as it refers fo actual operat-
ing conditions, the latter is simpler, and, furthermore,
enables the numerical value to be found from the anode
voltage/anode current characteristic curves of the valve.

In contrast to the apparent resistance' given by the
ratio of actual anode volts to current, the "A.C. resist-
ance " is given by the ratio of the change of voltage to
the change of current ; that is to say, the A.C. resist-
ance is the ratio of a difference between two voltages
to a difference between two currents. For this reason
it has been. suggested that the term "differential re-
sistance" would be much more satisfactory as it con-
veys the exact meaning. The suggestion, originally
due to Professor G. W. O. Howe, has been widely
adopted by technical writers but. not to any extent by
valve manufacturers, who use mostly the terms " im-
pedance " and " A.C. resistance." The term " imped-
ance " used in this sense is rather misleading, as it gives
one the impression that the A.C. resistance of a valve
is dependent toa large extent on the frequency; but

A 14
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Wireless Theory Simplified.-
this is not the case ; at very high frequencies the react-
ance due to the capacity between the anode and the
cathode, being in parallel with the A.C. resistance or
differential resistance, results in a true impedance, but
the manufacturers' term " impedance " does not include
the effects of capacity.

Finding the A.G. Resistance.
i Let us now revert to the anode voltage/ anode current

curve of the valve, redrawn in Fig. 3, and see how the
differential resistance can be. evaluated from it. _Pre-
viously we considered the particular valve, to which
this curve belongs, to be operated, with 200 volts on
the anode. At this voltage the anode current is seen
to be 8.8 milliamps or o.0088 ampere. If the voltage
is reduced by 40 volts to rho, the current falls to 5.8 mA.,
a reduction of 3 milliamps
or 0.003 ampere. From
the above definition the
differential or A.C. anode
to cathode resistance of the

valve is R= 4° = 13,30o
0.003

ohms approximately.
When the measurements

are made graphically in
this manner it is always
difficult to obtain accurate
results if the triangle ABC
in Fig. 3 is small, and yet
if the 'points A and B are
situated too far apart the
portion of the curve be-
tween A and B may not be
sufficiently straight for our
purpose. To overcome the
difficulty the straight part of the curve is produced
downwards to meet the voltage axis at F. The A.C.
resistance is then given by the ratio of FD in volts
to AD in amperes. In this case we have FD = 118 volts
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and AD= o.0088 ampere, so that R.= 118 =13,400
o. 0088'

ohms, which is practically the same as previously found.
It is quite evident that the steeper the slope of the

straight part of the curve of Fig. i the greater will be

the ratio of AD to FD. But DD is the ratio of changei
of anode current to change' of anode voltage, and is
therefore the reciprocal of the A.C. resistance. Now, 

the reciprocal of resistance (meaning resistance) is

called conductance, so the slope of the curve expressed
in amps per volt (or mhos) gives the A.C. anode con-
ductance of the valve. . It was previously explained
that the ratio of change of anode current to change of

grid voltage was called the mutual conductance of the
valve ; and since one volt
change on the grid has the
same effect as µ volts
change on the anode, it
follows that the mutual
conductance is /A times as
great as the A.C. con-
ductance between anode
and cathode.

Thus' : mutual con-

ductance = µ x AD µ
FD R.

amps per volt, or, in other
words, the mutual con-
ductance of a valve is
equal, in amps per volt,
to the amplification factor
divided by the A.C. re-
sistance, or knowing the
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Fig. 3.-Diagram showing how the A.C. resistance or differen-
tial resistance is obtained from an anode voltage/anode
current characteristic. curve of a valve. The A.C. resistance
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is given by 11,, AD 0.0088 13,400 ohms.

amplification factor and
the mutual conductance of a valve, its "A.C. resist-
ance " or differential resistance is obtained by dividing
the amplification factor by the mutual conductance:

(To be continued.)

KEEPING H.F. ENERGY OUT OF THE L.F. AMPLIFIER.
A Compromise Between Detector'efficiency and Hih=note Loss.

IN the interests of good quality, no less than from the
point of view of getting rid of all traces of L.F.
instability, it is highly desirable to prevent the

git entry of H.F. energy into the L.F. amplifier. This is
most conveniently done in the majority of cases by the
use of an H.F. choke in the plate circuit of the detector
valve and a condenser connected from plate to filament
negative of- the valve. From the point of, view of filter-
ing out H.F. energy, this condenser cannof be too large,
but, unfortunately, other considerations, among which
is the question of high -note loss, prevent the use of a
capacity much greater than o.000.s mfd. The maxi-
mum capacity permissible is governed by various factors
such as the nature of the L.F. coupling following the
detector valve, and no definite value can..he assigned
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to it to cover all cases. If reaction is used, the pre-
determined value of this condenser can be kept constant
by the use of a differential reaction condenser. In addi-
tion to the above precautions, it is desirable to connect
a resistance in series with the grid of the first L.F.
valve. A value of roo,000 ohms is usually ample, but
sometimes a higher value up to 250,000 ohms is called
for, especially if the receiver caters for long wavelengths,
in which case more H.F. energy will have escaped the
choke and condenser arrangement previously mentioned.
Once again, however, the question of high -note loss
steps in to prevent us using a still higher value of resist-
ance. High magnification sets, which are especially
prone to instability, may need a proper filter circuit
following the detector.
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THE SILENT CITY.
The Brussels Police have issued an

edict prohibiting the use óI loud speakers
or gramophones after 11 p.m.

0000 -

THE ACID TEST.
Ilford's new tramcars are out of bounds

to all who carry accumulators contain-
ing acid. The borough council has issued
this regulation to prevent damage to the
upholstery. -

-d000
GERMAN TELEVISION _SHOW.

Specimens of all the television appara-
tus in use in different parts of the world
are being collected for exhibition at the
Munich Deutsche Museum.

0000
WHERE FRANCE LEADS.

French holiday-makers aré discovering
that the majority of State trains to the
well-known watering places are equipped
this year with broadcast receivers. plo
similar discovery seems to have been
made on the British lines.

0000
FREE RADIO REPAIRS.

One of the most novel " radio weeks "
ih history has just drawn to a close in
Copenhagen. Discovering that the many
new- recruits to radio were showing signs
of giving up the hobby in disgust owing
to their inability to obtain satisfactory
results, the manufacturers organised a
" free repair " week, during which any
wireless owner in difficulty could submit
his set for a complete overhaul without
any cost. The " week has been a joy-
ful success. 0000

STATIC TO ORDER.
All forms of electrical interference, are

unwelcome to the broadcast listener, but
there may be some small satisfaction in
knowing exactly what kind of static is
troubling one at any given moment. To
assist listeners in identifying " para-
sites a Czecho-Slovakian firm has pro-
duced a gramophone record in which
every known form of interference is in-
cluded, from natural atmospherics to the

Wflpcdato
Wowlidl

Events of the Week
in Brief Review.`

noise created by medical and domestic
appliances.

Local radio clubs are enthusiastic over
the idea and are endeavouring to secure
a wide circulation for these unique
records.

0000
' TELEVISION AT THE CINEMA."
Congratulations are due to the Baird

Company for boldly submitting their
television system to the ordeal of the
public gaze at the Coliseum during the
past week. The daily demonstrations-
undoubtedly the "big turn " of each
performance -were carried out with, the
metal filamented lamp screen described
in The Wireless World of July 9th last.
This was placed well up stage at a
sufficient distance from the nearest mem-
bers of the audience to render the indi-
vidual lamps indistinguishable.

The images lacked the brilliance of the
picture seen in a televisor, but this was
probably an advantage, the violent con-
trast between light and shade being less
noticeable. Synchronisation was gener-
ally good, and thé fact that the faces were

Aerial view of the G.E.C. Telephone and Wireless Works, Coventry. The " Osram
Music Magnet Four," a most promising new kit set," is being produced here and

was shown to the Press and other visitors at Coventry a few days ago.
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inclined to swing vertically at times did
not detract from -the enthusiasm of -the
audience at recognising the features and
voices of celebrities. Clearer loud speaker
results might have been obtained, but
otherwise the demonstration was remark-
ably effective.

0000
PRIZES FOR SET BUILDERS.

Cash prizes totalling £175 are offered
for- home-made wireless sets and wave
traps in the competition to be held in con-
nection with the Manchester Evening
Chronicle Wireless Exhibition, opening
on October 8th.

In previous years the- competitions have
been strictly limited to amateur entrants,
but this year one class will be open to
workers in the radio industry. Intending
competitors. should apply at once for an
entry form to the Radio Editor, Evening
Chronicle, Withy Grove, Manchester. A
stamped addressed envelope should be
enclosed. The closing date for receiving
the apparatus is September 22nd.

ouoo
SCIENCE MUSEUM RECEIVER.

In the footnote (3) on p. 97 of the issue
of July 30th "resistance capacity push-
pull receiver " should read " resistance
capacity receiver."

0000
MAN-MADE STATIC.

An appeal to the Postmaster -General by
the Wireless League in regard to the
growing interference to broadcast recep-
tion_ by electrical machinery has brought
the following reply :-

General Post Office,
-London, E.C.1.

July 22nd, 1930.
The Hon. Sir Arthur Stanley, C.B., M.V.O.,

Chairman of the Wireless League.
Sir,-With reference to your letter of the

inst , concerning the question of interference
with the reception of broadcast programmes by
motors and other electrical machinery, I am
directed by the Postmaster -General to say that
the Wireless Telegraphy Acts, 1904-1926, do not
empower him to impose restrictions on the use
of electrical equipment in the interests of
broadcast- reception, and no fresh legislation is
at present in contemplation in which such power
could be sought

In these circumstances the Postmaster -General
can only appeal in the interests of the general
public to the owners of electrical machines to
make such adjustments as may be necessary to
prevent interference with the reception of broad-
cast programmes. His technical staff investi-
gates complaints and gives advice as regards
suitable remedies, and he is glad to say that,
generally speaking, his efforts in this respect
obtain the cordial co-operation of the owners of
the plants concerned.

I am, Sir, your obedient servant,
(Signed) W. E. WESTON,

for the Secretary.
Commenting on this letter, a representa-

tive of the League states that " the
cordial co-operation of the owners of the
plants concerned" has pot been experi
enced by the Wireless League.

0000

Mr. H. L. O'Heffernan, the photo-
graph of whose station appeared in our
last issue, asks us to correct any wrong
impression which might have been con-
veyed by the caption " The First Eng-
lish W.A.C." Mr. O'Heffernan is the%
first to have worked all Continents on
telephony, but "W.A.C." certificates
have previously been issued for Morse.

A 16
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Outstanding Range

and Selectivity
with a .Single H.F.

Stage.

A
CASUAL glance at the
exterior of this receiver is
sufficient to mark it as some-

thing a little out of the ordinary.
The disposition of the controls, ,for
instance, with a projecting ledge
upon which to rest the hands when
tuning is at once evidence of care-
ful attention to detail on the part
of the designers. No carrying
handle is provided, as the makers
feel that this would spoil the general
appearance, but recesses for lifting are cut under the
base of the cabinet at each side, and their position is
such that the hands automatically fall under the centre
of gravity of the set. A waterproof cover complete with
carrying handle and straps fitting under the base is be-
ing designed and will be sold as an extra, so that the
set could be equally well described as a " Portable,"
"Transportable " or " Table Model." On second
thoughts one might be inclined to delete the term
" Transportable," as this generally suggests weight ;
actually the Murphy portable weighs only 32 pounds,
which is less than many so-called " portables."

The Circuit.
The circuit, which comprises a single -screen grid stage

of H.F. amplification, reacting leaky grid detector and
two transformer -coupled L.F. stages, does not contain
any strikingly unconventional feature, but rather more
than the usual care has been taken to extract the last
ounce of efficiency from each. component. Through the
courtesy of the directors we were afforded the oppor-
tunity of seeing the sets in course of construction, and
of inspecting the apparatus for checking the electrical
constants of H.F. circuits before assembly. Every fac-
tor from the frame aerial circuit through the always
troublesome detector stage to the output from the power
valve has been the subject of exact measurement, and
where compromise has been found necessary this has
been made on the foundation of concrete fact.

The H.F. stage is coupled by the parallel choke -feed
method, the tuned anode circuit being connected between
grid and filament of the detector valve. The frame aerial
and anode circuit condensers are ganged and the H.F.
properties of both circuits are so adjusted that the am-
plification over both long- and short-wave ranges are
practically constant. Every precaution has, been taken
to exclude all couplings between the circuits other than

A 17  iI:r
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the residual capacity of the valve,
which is taken into account when
setting the ganging of the two cir-
cuits. The screening material, used
in the chassis is tinned iron, and
additional precautions to prevent
stray coupling include insulation of
the tuning condenser spindles,
screening between the contacts of
the wave range switch, the elimina-
tion of common earth wiring, and
decoupling of the bias to the S.G.
valve. These precautions have
borne fruit in another direction in
that threshold howl, which is a
frequent trouble in portables, par-
ticularly on the long -wave range,
has also been eliminated.

Unless great care is taken with
the detector stage all the precau-

tions made with a view to accurate ganging of the
H:F. circuits are nullified. The working grid -filament
capacity of the detector, which is in parallel with the
tuned anode circuit, must be kept within well-defined
limits and of as small a value as possible. To this end
a fixed by-pass condenser and reaction coil of small in-
ductance are used, and control of reaction is obtained
by rotating the reaction coil. The loading effect of grid
current has been 'allowed for in designing the tuned
grid circuit. Positive bias for the detector valve is
derived from a fixed potentiometer across the filament
circuit, and the anode voltage is reduced to the required
value through a decoupling resistance and condenser.

The valves used in the first and second L.F. stages
are Osram HL.2io and P.2r5 respectively, and the
characteristics of the coupling transformers have been
adjusted to compensate for deficiencies in the loud
speaker response. A modulated source of H.F. is
used in conjunction with a completely assembled set in
making this compromise so that all factors such as side
band cutting and box resonance are included in the final
result. In this way the objectionable resonance in the
vicinity of 150-200 cycles so common in portable sets
has been eradicated, and speech is free from unpleasant
" boom." The middle and upper registers are well
represented and- the general impression is one of crisp-
ness and clarity.

The Controls.

Mention has already been made of the convenient dis-
position of the controls. The wave -range switch in the
extreme left is smooth in operation and does not produce
any sound in the loud speaker when changing over
with the set in operation. Next to it is the main tuning
knob for the slow-motion ganged condensers. The con-
denser scale is calibrated in wavelengths and is viewed
through a small window carrying a horizontal hair line.
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Broadcast Receivers Reviewed.-
The reaction control is smooth and free from backlash
or threshold howl. On the extreme right is the com-
bined on -off switch and volume control. This consists
of a switch for the detector and Z.F. valves and a fila-
ment resistance in the positive filament lead of the H.F.
valve.

The performance of the set both as regards range and
selectivity fully justifies the care taken in designing the
H.F. circuits. On long waves there is a commendable

(Above) Chassis' removed from
the cabinet showing mounting of

loud speaker and frame aerials.
(Left) Back view with panel removed showing

accessibility of valves and batteries.

absence of mush, and the range is distinctly above the
average. No difficulty was experienced in tuning in
ten stations where only , six or at the most seven are
usually available, and Konigswusterhausen could be
received at unusually good strength clear of 5XX and
Radio Paris without making full use of the directional
properties of the frame (a ball -bearing turntable is a
standard item of the equipment).

In the space of half an hour after dark, twenty-four
stations at programme strength were tuned' in on the
Zoo-boo=metre band. This is a conservative estimate as
several strong carrier waves were passed over which did
not happen to be modulated at the time.

At five miles. from Brookmans Park there is not the
least difficulty in separating the twin transmitters, while
in North-West London at a distance of io miles, London
National (261 metres) can be limited to a band 7 metres
wide, and London Regional (356 metres) to a band 20
metres in width. To obtain these figures the frame aerial
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must, of course, be set at minimum, but the perform-
ance is exceptionally good for a single H.F. stage and
only two tuned circuits. As further proof of the range
it may be mentioned that Langenburg (473 metres) could
be received consistently in daylight.

The photograph of the back of the set shows that the
valves are readily accessible, and that economical use
has been made of the space allocated to batteries. The
H.T. battery has only two sockets, which greatly sim-
plifies replacement, and the internal resistance would

have to rise to 5,000 ohms
to produce motor -boating
-a value unlikely to be
reached in practice. The
battery is rated for a 12
mA. discharge, so that
the normal anode current
of 8 to 9 mA. is well with-
in its capacity. The
measured total H.T. cur-
rent of the receiver tested
was 8.o mA.- Further evi-
dence of careful attention
to detail is provided by the
mounting of the L.T. bat-
tery. This is insulated
from the woodwork by
moulded ebonite guides
and a paxolin sheet which
is removable for cleaning.
so that the possibility of
acid creeping, along the
bottom of the cabinet is
considerably reduced.

,During the course
tests more than 8o miles
were covered in a not too
comfortable car without
any detriment to valves or
wiring_

To the student of port-
able set design this re-
ceiver should prove of
special interest, as it

demonstrates conclusively that a single H.F. stage
coupled with reaction in the detector can be made, by
careful design, to give more than adequate range and
selectivity without the mush and background noise which
is frequently associated with two H.F. stages.

The price of this receiver complete with valves 'and
turntable but without waterproof carrier is £17 17s., and
the makers are Murphy Radio, Ltd., Broadwater Road,
Welwyn Garden City, Herts.

0 0 0 0
CALIBRATION SIGNALS IN NORTH AMERICA.
THE Massachusetts Institute of Technology, in Boston, the

Elgin Watch Company, in Elgin, Ill., and a Pacific Coast
station not yet selected, will shortly begin regular daily

transmissions of calibration signals which will be of sufficient
power to be received regularly over North America and generally
in other parts of the world. .This service is intended to ensure
a far greater degree of accuracy among the 17,000 amateur
stations than can be maintained by the aid of the calibration
signals once a month from WWV, the station of the Bureau
of Standards at Washington.

A IS
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INSULATORS

TESTED

THE wonderfully strong insulating material known
as Bakelite is available in two forms : sheets or
rods of laminated material and mouldings. Both

forms have the same basis or resinoid, a resin -like
material which results from the interaction of formalde-
hyde and phenol. In its primary stage, this synthetic
resin can be melted, and will dissolve in solvents such
as alcohol and acetone. In this state it can be dissolved
to form a varnish with which to impregnate the laminat-
ing fabric (paper, linen, or canvas), and so form the
sheet or rod material. Or it can be combined with
various "fillers" to form a moulding material. In
either case subsequent pressure and heat treatment are
given, the further application of heat advancing the

-essential resinoid to a new state in which it becomes
permanently insoluble and
infusible. It is to this
chemical change in the
resinoid which occurs sub-
sequent to its being
variously adapted in in-
dustrial processes that the
wonderful strength and
durability are due.

The great strength of
Bakelite can be judged
from the mean figures for
ultimate tensile strength
and compressive strength,
which are 20,0001 and
35,000 Ib. per square inch
respectively.

In addition to . being
strong, Bakelite is un-
affected by heat, and can
be safely kept constantly
at _ temperatures of 1oó°
Centigrade. These two
properties make it a most
desirable material for the
construction of insulating
frameworks which have to
maintain their geometrical
permanence under varying

Nfill®
WoTill

The Strong Insrllating Material.
By W. H. F. GRIFFITHS, F.Inst.P., A.M.I.E.E.

The tensile strength of
mouldings is Sly one-third of..

this value.
A Iq
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BAKELITE

mechanical stresses and temperatures-more especially
as its temperature -coefficient of expansion is low. The
thermal expansion of Bakelite is of the same order as
that of copper and other metals which are employed in
the construction of radio apparatus, and this fact makes
it indispensable for certain purposes.

Unfortunately,, however, Bakelite cannot be employed
as a low -loss insulator in wireless apparatus where con-
centrated electric fields would pass through it, because
of its relatively high dielectric loss. The best (*elec-
trical) quality Bakelite sheet has a paper base, and this
has a power -loss " factor of approximately 0.2, or eight
times that of best ebonite. Some specimens of Bake-
lite exhibit still Higher dielectric losses ; for instance,
Bakelite Continental, which has laminations of canvas

instead ' of paper, has a
power -loss factor of about
0.35, or fourteen times
that of ebonite. These two
Bakelites are given in the
chart of insulators of Fig.
1, and mouldings of Bake-
lite may have power -loss
factors varying between
these two figures, depend-
ing upon the "filler "
used.

It is convenient to know
the order of the effect
which the use of an insu-
lating material of this
quality will have upon a
piece of apparatus, such
as, for instance, ,the simple
air condenser of Fig. 2.
If the total capacity of this
condenser is 25o µµF., and
the capacity due to elec-
tric field through the insu-
lators AA is io µµF., then,
if these insulators were of
best pure ebonite, the
equivalent resistance of
the whole condenser at a
wavelength of 300 metres
would be 0.2 ohm. II
these insulators were re -
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Fig. 1.-The relative power factor of Bakelite in comparison with
pure ebonite is shown on the above chart.



Insulators Tested-(3) Bakelite.-
placed by exactly similar ones of paper -base Bakelite,
the resistance would be increased to 1.5 _ohms, or to
nearly 3 ohms if Continental Bakelite were employed.

The high power-Ioss factor of Bakelite only, how-
ever, precludes its indiscriminate use in low -loss wire-
less apparatus, and, by judiciously disposing parts of
this material, the skilled designer can often make use
of its great strength and heat -resisting properties'.
Another advantage which the apparatus designer
cannot afford to neglect is the " ease with which ex-
tremely strong Bakelite mouldings of intricate shapes
can be produced. The material is prepared for plastic
moulding in . powder form having as its binding agent
Bakelite synthetic resin as previously explained.

Special plant is required for moulding Bakelite in
order to obtain the correct application of pressure and
heat during the process. The pressure required is
sometimes as much as 2,500 lb. per square inch of pro-
jected moulding area, and a typical hydraulic press

Sl9Aév4.5flS"
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A 50 -ton hydraulic moulding press, by John Shaw and Sons
(Salford) Ltd., used in the manufacture of Bakelite mouldings.
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used for moulding Bakelite is shown in the illustration.
It should be noted also that the power -loss of the 'best
paper -base Bakelite is very constant over large ranges
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Fig. 2.-Standard air -dielectric condenser used throughout
the series of tests.

of frequency. Some of the specimens tested by the
author have had  constant power -loss factors over a
frequency range of from 800 to los cycles per second.

The conclusion of this article, it would seem, is appro-
priate for a general statement on " strength versus elec-
trical quality" of insulating materials. It would appear
that, in order to obtain increased strength, the electrical
quality (especially the, dielectric quality) of a material
must be, to some extent, sacrificed. Not only is this
the case within the Bakelite family itself-for the
stronger canvas -base Bakelites are sometimes very in-
ferior to those having paper laminae-but also with most
other ordinary insulating materials which are not used
in their natural state like mica. Ebonite, for in-
stance, although very desirable electrically, has low ten-
sile strength, is brittle, and softens even at rnoderatdly
high temperatures. In other words, the superiority of
ebonite over . Bakelite, as regards electrical resistivity.
and freedom from power,loss, is only obtained at the
expense of these three important -sometimes vital-
mechanical qualities.

That this is not always the case, however, will be seen
in the description of the wonderful new insulating
material, Micalex, which is to be dealt with in the next
article of the series. This material alone seems to
combine the essential mechanical and electrical
properties.

oono

BOOKS RECEIVED.
Electric 2'estin(i Simplifier!, by Harold II. U. Cross, includ-

ing a short introductory chapter on the practical units and
Ohms _law, followed by instructions in the use of the measuring
and'testing instruments generally employed in electrical engin-
eering, including the testing of cells and motor car electrical
equipment: Pp. 191+xv, with 103 illustrations and diagrams.
Published by Crosby, Lockwood and Son, London, price 5s. net.

o000
Definition anrd For-9)22llce. for Students (Light and Sound), by

P. Ii'. Bowes, M.A., B.Sc., containing, in a brief and compact
corm, definitions of the technical terms employed in the sciences
of light and sound, together with the various formulue relating
to these two subjects, . including the staff notation of musical
notes and their relative and actual frequencies per second.
Pp. 36. Published bywSir Isaac Pitman and Sons, Ltd., London,
price 6d.
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Empire Broadcasting at Last.
All who have watched the struggle for

an Empire broadcasting service will feel
that the " consummation devoutly to be
wished "' is now in sight. It will now
be unnecessary for the forthcoming
Imperial Conference to deal with Empire
broadcasting for the simple reason that
action is to be taken on the findings of
the Conference of Colonial Delegates.

0000

A New Station at Daventry ?
In a recent speech of welcome to mem-

bers of the B.B.C. Cricket Club, the
Mayor of Daventry referred affection-
ately to those good friends, the B.B.C.-
" the biggest ratepayers in the neigh-
bourhood." In the near future they may
be paying still more, for I hear from a
reliable source that new ground may
shortly be taken on Borough Hill,,
Daventry, as a site for a short-wave
Empire broadcasting station.

0000
An All -day Service.

The scheme which has found favour
provides. for a station costing. approxi-
mately £23,000, the expense to be de-
frayed through the Colonial Office, which
will also maintain the station and pay
for a news service supplied by Reuters
Agency.

The suggestion of a 24 -hour service
will not be proceeded with at first, but
an entire B.B.C. programme will be re-
layed each day.

0000
Changing Views on Political Broadcasts.

Two years ago, when views were being
freely expressed as to the use which
could- be made of broadcasting in con-
nection with politics, it was assumed in
most quarters that, but for the obstinacy
of the B.B.C., the microphone would be
used more frequently for political pur-
poses. Now it seems that the boot is on
the other foot.

0000

B.B.C.'s New Viewpoint.
While the political parties themselves

are rather squeamish, the B.B.C. is
feverishly anxious that politics should
be admitted to the broadcasting studio.
This is a straw which I prophesy will
sooner or later indicate a complete
change in the direction of the wind as
regards Savoy Hill policy.

0000

Strong, but Not Silent.
There is a growing feeling at head-

quarters that broadcasting has mare im-
portant functions to fulfil than the pro-
vision of rather colourless entertain-
ment, and that it should assume the role
of the strong -but -not -silent man.

0000
Sir John Reith's Opinion.

Sir John Reith, in his speech at Cam-
bridge last week, said that the presence
of any commercial motive in broadcast-
ing was most undesirable, adding that
sooner or later broadcasting would com-
mand, perhaps in a compelling way, the
attention . it deserved, neither super-
cilious indifference nor vested self-interest
standing in the way.

A 2I ,
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By Our Special Correspondent.

A New Dictator ?
There is a challenging note about this

which leads one . to think that the
Director -General sees a time when broad-
casting will become the Mussolini of a
new social revolution.

0000
Setting a Standard for School Receivers.

It has always been a ground for criti-
cism óf the school broadcasting scheme
that there has been no guarantee of good
reception. In many schools the appara-
tus has been " of unknown vintage;"
operated by persons whose qualifications
are educational rather than technical.

For the scholars' sake I am glad to
read in the new school talks syllabus
(September, 1930, to January, 1931) that
a technical sub -committee of the Central
Council has been appointed to indicate
the main principles of design and per-
formance by which types of apparatus
may be recommended for school use.

0000
The Technical Sub -committee.

Schools purchasing apparatus will be
able to insist on a guarantee that it has
been approved as conforming to these
standards. The chairman of the sub -
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committee is Sir Benjamin Gott, and
among the members are 'Mr. F. Mellor,
M.Sc., A.M.I.E.E., and Mr. O. F.'
Brown, B.Sc., of the Department of
Scientific and Industrial Research.

0000
Ups and Downs of Announcing.

Stair climbing seems to be one of the
few human activities which have not
been the subject of record -breaking con-
tests. This is a pity, for a competition
in staircase agility would soon reveal the
abilities, born of long practice, of the
Savoy Hill announcers, who still have to
risk self -bisection in flashing from one
floor to another between items.

0000
Seeping Calm. -

The marvel is that they are able to
preserve the microphone calm which has
become proverbial. Some of them, in-
cluding Messrs. Hibberd and Grisewood,
not only retain freshness and spon-
taneity in their announcements, but
themselves contribute to the programmes..
Mr. Hibberd's baritone voice is often
heard during the children's hour, while
the name of Harmon Grisewood figures
in' radio drama.

.
0000

The Happy Future.
Much of this rushing about will be

obviated when the B.B.C. moves to
Broadcasting House, Portland Place.
Here the studios will be concentrated in
the central portion of the building, and
the few stairs which announcers will
have to tread will, be sacred to their use
and that of the artistes.0000
A Galsworthy Play.

Mr. John Galsworthy's great indus-
trial drama, " Strife," will be broadcast
next' October by special permission of
the author.

A SUMMER -TIME IDYLL. Members of the Hackney Radio Society conducting a
loud speaker test at Hoddesdon. The amplifier, which operated on 400 volts H.T.
from Exide accumulators, gave an undistorted output audible half a mile away. The

society is planning another " outing " for September.
4i, 'r
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THE NEW BLUE SPOT UNITS.
In view of the well -merited popularity

enjoyed by the Blue Spot loud speaker
units in the past, the introduction of two
new models to take the place of the old
model 66K is of more than usual interest.
In the old model a four -pole magnet
system was used, but the armature which
was mounted on a stirrup, moved as a
whole at right angles to the pole faces.
In the new models a conventional four -
pole balanced armature movement is used
with the armature pivoted at the centre
in an edgewise steel strip. Both units are
adjustable, and their performance is
marked by a considerable increase in the
bass register without serious detriment
to the excellent high -frequency response
for which the model 66K was noted.

Model 66P.-This is the smaller of the
two new units, and has a D.C. resist-
ance of 1,000 ohms with a -permissible
continuous current, of 30 mA. The ,oht-
put is constant and free from resonances
between 400 and 4,000 cycles. Above
4,000 it rises to a peak at 4,500, falls to
normal at 5;000, and then drops away
to a cut-off at 6,000 cycles. Below 400
cycles there is an increase of output
which reaches a maximum between 100
and 200 cycles. At 100 cycles the
response is equal to that of the average
moving coil, but below this frequency the
response falls rapidly, and at 50 cycles
there is evidence of frequency doubling.

New Blue Spot Type 66P loud speaker
unit.

The sensitivity is very slightly less than
the old 66K, but the power -handling
capacity is better, and 475 milliwatts
were required to rattle the movement
at 200 cycles. There can be no doubt
that the 66P is a worthy successor to the
66K ; the bass register is better, the

" valley " at about 3,000 cycles has been
removed, and the high - frequency
response up to 5,000 cycles is only
slightly inferior to that of the original
model.

Model 66R.-This unit is specifically
designed to handle large inputs," and is
built on a larger scale than the model
66P, while retaining the same principle
of operation. Curiously enough, the
sensitivity is somewhat higher than the
model 66P, but the power -handling capa-
city is considerably greater and an input
of 2,750 milliwatts at 200 cycles failed
to overload the armature. As in the
smaller model, the high frequency
response is good up to 5,000 cycles, but
the `bass resonance is higher and lies
between 150 and 300 cycles, and the
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on New Apparatus

A Review of
Manufacturers' Recent

Products.
characteristic starts 'to rise from 500
cycles downwards. A noticeable "reson-
ance also occurs at about 2,500 ' cycles,
which is not present in the smaller unit.
The winding is rated to carry a direct
current of 50mA. and has a D.C. resist-
ance of 500 ohms.

In both units the windings are by-
passed by a small fixed condenser which
causes the impedance to fall at high fre-
quencies as the following table shows.-

Impedance (ohms).

Frequency. Model 66P. Model 66R.

50
100
200
400
800

1,600
3,200
6,400

1,350 1,120
2,020 1,890
3,100 3;060
4,060 5,030
6,480 12,250
7,950 15,750
7,270 7,670
3,820 3;820

The price of the smaller unit (66P)
is 27s. 6d., and the power unit (66R) 35s.
The Blue Spot Major chassis, type 37,
costs 15s., and the smaller, type 31,
10s. 6d. for each unit. The address of the
distributors is F. A. Hughes and Co., Ltd.,
204-206, Great Portland Street, London,
W.1.

Blue S¡:ot Type 66R unit designed for
large power inputs.

'REGENTONE PORTABLE
ELIMINATOR.

The overall dimensions of this =unit .are
9in. x5in. x32in., and it can therefore be
easily accommodated in the space usually
occupied by the dry cell H.T. battery in
a portable set. If A.C. supply mains are
available the portable can then .be used
economically as a home -broadcast receiver,
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the dry battery "being' held in reserve for
outdoor occasions. -`

During reception the L.T. current is
taken from the existing accumulator and
the H.'1'. from the eliminator. When the
receiver is closed down a change -over
switch on the unit brings into operation
a trickle charger for the accumulator,
which is replenished in situ, the leads from
the unit being permanently connected to
the terminals of the cell. The valve fila-
ments should,- of course, be switched off
before putting the change -over switch on
the unit -to the " charge " position.

'fhe H.T. eliminator gives three in-
-dependent sources of supply at various
voltages, the terminals taking the form of
sockets in a moulded terminal strip into
which the H.T. battery wander plugs may
he inserted. V1 is supplied from a vari-
able potentiometer and gives a range of
0 to 83 volts (at 4 mA.) suitable for screen
grid potentials or the anode supply to
anode bend detector valves. V2 is con-
trolled by a series resistance of -the com-
pression type and is a useful all-round
tapping suitable for H.F. or first L.F.
valves or leaky grid detectors. The
measured range ofH voltage is O to 65 volts
at 3.5 mA. or 0-90 volts at 0.45 mA. The
power output tapping P gave 155 volts
at 10 mA. and 120 volts at 16 mA., with a
total load of 5 mA. from the other two
tappings.

Alternative connections are provided
for charging either 2- or 6 -volt L.T. bat-

Regentone combined H.T. eliminator and
L.T. charger for portable sets.

teries, the measured charging rate being
0.36 amp. at 2 `volts and 0:24 amp. at 6
volts.

Tested under receiving conditions. in a
portable designed to run from a common
H.T. supply voltage, no trace of motor -
boating or A.C. hum could be detected,
and the precaution of earthing the metal
case was found to be unnecessary. The
unit ;so adequately ventilated and runs
cool.

The price of the A.C. model reviewed
is £5 17s. 6d. and there is a D.C. model
at £4 5s. The makers are the Regent
Radio Supply Co., 21, Bartlett's Build-
ings, Holborn Circus, London, E.C.4.

0000

SIX -SIXTY VALVE AND SET
TESTER.

This tester has been developed by the
Six Sixty Radio Co., Ltd., Six Sixty
House, 17/18, Rathbone Place, Oxford
Street, London, W.1, to afford a ready
means of testing every type of valve used

A 22
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in a modern wireless set. The necessary
alteration in the circuits for testing such
valves as ordinary triodes, or the five -pin
A.C. screen -grid valve, for example, are
effected by switches, and the whole of the
apparatus is enclosed in a conveniently
shaped carrying case. Batteries are not
included, as in the majority of cases the
receiver batteries, or its power supply,
can be employed.

The tester must not be classed as a
laboratory instrument, as the accuracy of
the various metres fitted is guaranteed to
±5 per cent. only. The process..of over-
hauling a set will be greatly facilitated by
this tester, for as each valve is removed
it can be inserted. into the appropriate
valve holder, and, with external batteries
connected to the' tester, the condition of
the valve can be ascertained in a few
minutes. Such essential information as
emission, 'effect on anode current of
change in grid bias and filament current
taken by each will readily show whether
it is in good order, or so far below the
maker's standard. value as to warrant
a replacement.

CO f\

Six -sixty valve and set tester.

The metres fitted in the tester com-
prise a two -range milliammeter reading
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0-15 and 0-45 mA. respectively. Normally
the higher range is in circuit, and to bring
the lower range into use a spring -loaded
push-button switch has to be depressed.
This is a good feature, as on the higher
range there is far less likelihood of strain-
ing the meter by overloading it. Also
there is a two -range voltmeter reading
0-10 and 0-200 volts respectively. This is
used to pleasure the voltage of the fila-
ment accumulator, the grid bias applied
to the valve and the anode- voltage. The
meter is connected across the appropriate
points by means of a three -position rock-
ing switch mounted immediately below
the two -pole change -over switch in the
centre of the panel. The third meter
measures the filament current of D.C. type
valves and reads 0-1 amp.

This tester should be extremely useful
to radio service mechanics and wireless
doctors, as 'well as to the experimenter
who desires to keep a careful check on
the condition of his valves by testing them
from time to time. The price is
£8 16s. 3d., and a waterproof cover costs
10s.

RESPONDENCE
The Editor does not hold himself responsible for the opinions of his correspondents.

Corres-condence should be addressed to the Editor, "The Wireless Woril," Dorset Housa, Tudor Str3et, E.C.4, and must be accompanied by the writer's name and address.
EMPIRE BROADCASTING.

Sir,-I read. in the issue of The Wireless World for July 2nd
a letter from a correspondent drawing. attention to the lack of
acknowledgment from any influential source of your repeated
efforts to rouse enthusiasm and support for the inauguration
of an Empire broadcasting service.

It is gratifying to receive appreciation from casual correspond-
ents who obviously recognise the importance and inevitable
materialisation of such an Imperial service. It has been almost
a heartbreaking 'struggle to Obtain recognition and support
during the four years that I personally,have thrown practically
all my spare time and endeavours towards this end.

You may remember that in April, 1926, you published an
article by me, drawing attention to the interest in broadcasting
shown in the Colonies, and thereafter your proposal for a short-
wave Empire broadcasting service was made. I may claim,
therefore, that we have been mutually responsible for bringing
into being the nucleus of a service, notwithstanding antagonism
in certain official quarters.

Well, sir, there seems a good prospect of our ideal materialis-
ing in the very near future, thanks to a better understanding
of the problems involved, and which are being considered at
the Colonial Conference. Strangely enough, there has not been
a very great technical advance since 1926 in this application
It goes to show how unnecessarily slow -moving the authorities,
can be. " Good luck " to the unanimous findings of the, present
delegates ! H. A. HANKEY.

London, W.6.

DUPLICATING 5XX.
Sir,-The letter from Mr. W. A. Lucas in your issue for July

9th is the only evidence as to the effective range of Brookmans
Park which I have seen in print so far. The B.B.C. had hoped,
for a range of about eighty miles. Mr. Lucas, ?ñbwever, at sixty
miles finds the station of no use to him. Added testimony on
this important point from other listeners situated on the fringe
of the London service -area would be useful.

But it was always an obvious weakness of the Regional scheme
that, even if it did all that was expected of it, it would never-
theless fail to cover the ground. If the radiation of tile medium -
wave high -power stations proves less penetrative than was antici-
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pated,`the need for a second long -wave transmission is only
accentuated.

North-East England and Northern Scotland are definitely out-
side the scope. of the scheme, and as listeners in these areas
are indifferently served, both by their local transmitters and
Daventry 5XX, there is a strong case from their point of view
for assigning the second long -wave to Moorside Edge or Falkirk.

Newcastle -on -Tyne. K. M. C.

WIRELESS TERMINOLOGY.
Sir,-I have noticed in your advertisement pages that the

word radiogram " is being used to describe a radio receiver
and gramophone combined in one cabinet. While this contrac-
tion of " radio -gramophone " is an obvious one, confusion may
occur through the fairly general prior use of the word " radio-
gram " to denote a private or business message transmitted by
radio, in accordance with the pre-existing words " telegram "
and " cablegram."

In the phenomenal advance of radio technique the importance
of correct terminology has been rather neglected. A little
attention devoted to this question now would avoid a great deal
of misunderstanding in the future.

BERNARD C. HOLDING.

AMATEUR TRANSMISSION ON 2.5. METRES.
Sir,-Amateur transmitters may, perhaps, be interested to

know that on July 15th our stations were in contact on Morse
and telephony. Wavelength 2.5 metres; distance 15 miles.

G-6.T.P. G-2.N.I.

TELEVISION RECEPTION.
Sir,-With reference to the television broadcast on July 14th

of " The Man with the Flower in his Mouth," particulars of the
reception of this at Newcastle may be of interest to you.

I was using a manufacturers' 4 -valve all -mains set for the re-
ception of speech and music, and was using an identical.receiver
for the reception of television, both off the same aerial.

The atmospherics were extremely bad, local thunderstorms
were prevailing during the afternoon, and in consequence of
this the speech was so utterly distorted that practically not a
word could be made out; music was very little better. In
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spite of these very adverse conditions, however, I received a
perfectly recognisable picture of the faces of the artists, at
various times.

The letters of the opening announcement were very plainly
read. The scenic pictures were not very plainly discernible,
although once when a miniature animal gambolled across the
screen this was very plainly seen.

I can say, without hesitation, that, considering the very bad
atmospheric conditions, television, certainly came in better than
the speech and music. T. PAYNE.

Newcastle -on -Tyne.

FREE BIAS.
Sir,-Several notes have appeared from time to time on the

methods of measuring the voltage being applied to the grid of
a valve when the " free bias'" method is being used., An actual
measurement is almost essential, because it is difficult to allow
for the increase in bias due to the current taken by the other
valve. . The methods that have been proposed include the use
of valve voltmeters or high -resistance voltmeters, which are
usually outside the apparatus
available to the average amateur.

The method I suggest, how-
ever, is free from that objection
and requires no expensive ap-
paratus, and, moreover, can be
applied to all methods in which
grid bias is obtained from a
high -resistance source. In the
accompanying diagram, R is the
resistance in the H.T. lead,
which supplies the bias voltage,
R, is the decoupling resistance,
and C the smoothing condenser.
To make a measurement of the
bias, connect a piece of flex to
the points A (at' earth potential)
and B (at grid potential). Con-
nect A to the positive of a high-
tension battery and vary the position of the lead to B so that
no change in the anode current occurs. When this point is
found the voltage applied by the battery is, of course, equal to
the free bias. Measurements may even be made without a milliam-
meter by substituting a loudspeaker, but are somewhat less easy.

The accuracy is sufficient for all ordinary purposes. Appreci-
able errors are possible only if the resistance of R, is less than
about 10 times R or the battery used is not reliable.

Several modifications will suggest themselves.
London, S.W.4. B. DUDLEY SULLY, B.Sc.

RADIO SERVICING.
Sir,-I agree with all Mr. B. Gladstone says in your issue of

July 23rd. May I give an example which came under my
notice? A lady 'phoned for me to comb at once and install a
Marconi A.C. set. I found out afterwards she had had it at a
cut price. I examined it and told her it might have a chance
of working if some valves, were supplied. She got the valves
and asked me to try again. It would not work, and I advised
that it be sent back to the makers. Instead of this, a" Marconi -
phone " service agent was sent out, age about twenty, experience,
I should say, very slight. He struggled for over two hours, and
left, saying it now was in perfect order. Next day I enquired
how the lady was. getting on. By this time she had taken my
advice and sent it back to works. The service agent came from
a music shop. Two streets away from him there was at that
time an experienced service man who has himself told me that
the music shop sells 100 sets to his one. He has gone out of
business. Up to the time he went out of business he nominally
held the Marconiphone service agency of that particular town.
But when a job of work came along it went to a music shop.
There is no inducement under the music shop system for experi-
enced service men to stay in business. I have a very large
business myself, service work and battery charging. At least
once a week on the average I am sent for to install sets which

. have been obtained from other sources. They seldom, if ever,
have their low-tension batteries in order. Generally the high-
tension battery shows signs that the set has been demonstrated

% at, r"
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for a long period. When I enquire where the set was obtained
I generally find some mystery is attached to its provenance (and
that means cut price, of course) or it is " music shop."

My battery -charging bench has seldom less than a hundred
cells on charge, and frequently double that number. Yet the
number of new cells that I supply is not half a dozen a month.
Although I, myself, or one of my men visit something like 300
customers a week we only sell half -a dozen high-tension batteries
a week. Batteries of every sort are in stock, and these are also
on the ears. Yet people prefer to buy batteries from dabblers
at cut prices. I have even been asked to return as unsatisfactory
to the makers, sets, mains H.T. units, valves, dry batteries, etc.,
which I have not supplied and concerning which the usual
mystery attaches as to their origin. If people do this sort of
thing, how can they expect glod service? SERVICE AGENT.

Streatley on -Thames.

Sir,-I see that my letter re "'Radio Servicing " in your issue
of July 9th has excited a lair amount of interest, and I should
like to reply to my critics whose letters appear in the current
issue (July 23rd).

Mr. Gladstone, by an extraordinary piece of deduction, arrives
at the result that either I buy my goods where prices are cut,
or my knowledge of the wireless retailer is small, Without
effort I can count thirty-five wireless shops with whom I have
dealt-a few at cut prices, but the great majority at the author-
ised prices. Of these, there is one dealer who knows the subject
well; it took me five years to acquire my microscopic know-
ledge, and having at last found a man who satisfies my require-
ments I am not going to enlarge it. Most of the remaining
thirty-four were ignoramuses, and, as a typical example, one
filled an accumulator with water and proceeded to charge it ; it
took him two days to find the trouble, and I did not enlighten
him.

It is the average dealer who expects something for nothing,
because he will not service an article for which his enormous
profits must necessarily imply service. Such a man appears to
be Mr. Ryall's ideal retailer; perhaps Mr. Ryall has mis -stated
himself, for I find it hard to believe that he is such a selfish
individual to want as much profit as he can get, and neglect any
idea of his fluty towards the public. Unfortunately, this is true
of many dealers. His argument about weighing up the pros
and cons is very weak. Returning to our medical analogy, a
doctor investigates every patient's case separately, and the
public would soon lose faith in a doctor who, without any
examination, told a man that he was suffering from appendicitis
when the illness was actually influenza. The retailer who pro-
nounces wrongly, as he inevitably would if he did not examine
the requirements, is going to lose the public confidence; the only
hope of obtaining confidence is to specify accurately in each case.

Mr. Howard seems somewhat frightened of an examination,
as are many dealers; he thinks that it is unnecessary because it
is inconvenient. Attending a course alone is no guarantee that
the dealer has absorbed the teaching, and the only way of finding
out is by examination. This is made evident by the large
number of men who attend University lectures, and then plough
their exams. at the end of the course. The public would not
dare risk going to a doctor who stated that he had studied medi-
cine, without some guarantee of his proficiency. An ape could
go to the Marconiphone Co.'s course, but would not be able to
service their goods. This company's lead is an admirable one,
but they could improve their methods by holding an examina-
tion at the end of the course, with certificates for successful can-
didates to display in their windows. Many of the skilled trades,
as the radio trade ought to be, have periods of apprenticeship
with examinations at the end. The profits in the radio trade
are high, and would reward sufficiently any effort spent in the
student stage.

I had been hoping that someone would write in the strain of
my critics, as it will show to readers of Tite Wireless World
the typical attitude of the average dealer. He is only concerned
with obtaining large profits, and is too selfish to service properly,
and too lazy to qualify himself for his occupation. This is the
type which has lost the public's confidence : cannot something
be done to obtain the same confidence from the public as it has
in the medical profession? R.V. JONES.

London, S:E.24
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READERS' PROBLEMS
"The Wireless World" Supplies a Free Service of Technical Information.
The Service is subject to the rules of the Department, which are printed below; these
must be strictly enforced, ín the interest of readers themselves. A selection of
queries of general interest is dealt with below, in some cases at greater length than

would be possible ín a letter.

Damping. Reduced.
Following advice recently given in your

journal, L have tried the effect of
" tapping down " the connection of
my grid detector on its tuning coil;
there seems to be some improvement,
but reaction control is not as good as
formerly, and, indeed, it is difficult
to prevent uncontrollable self -oscilla-
tion of one end of the tuning scale.
Can you give me a word of advice?

D. T. F.
This trouble can be cured by remov-

ing turns from your reaction coil. When
damping is removed by lightening the
load imposed on the tuned circuit by the
grid rectifier, it is quite normal that self -
oscillation should be more easily pro-
voked.

0 0 0 0

Tracing a Short Circuit.
The 600 -ohm decoupling resistance which

is in series with the anode of my H.F.
valve becomes distinctly warm after
the set has been in use for a few
minutes. This, I suppose, indicates
a fault; will you please tell me where
it is likely to be.

I should -perhaps tell you that the
set is a conventional 1-v-1 combina-
tion with anode bend detection and
transformer coupling for the H.F.
stage. C. M. -W.

As the anode current consumption of
a screen -grid valve should not amount to
more than a few milliamperes, it is certain
that the decoupling resistance, even if
wound with the finest wire, should not

RULES.
(1.) A query must be accompanied by a

COUPON removed from the advertisement
pages of the CURRENT ISSUE.

(2.) Only one question (which mustdeal with
a single specific point) can be answered. Letters
must be concisely worded and headed " Infor-
mation Department."

(3.) Queries must be written on one side of
the paper and diagrams drawn on a separate
sheet. A self-addressed stamped envelope must
be enclosed for postal reply.

(4.) Designs or circuit diagrams for complete
receivers or eliminators cannot ordinarily be
given ; under present-day conditions justice can-
not be done to questions of this kind in the course
of a letter.

(5.) Practical wiring plans cannot be supplied
or considered.

(e.) Designs for components such as L.F.
chokes, power transformers, complex coil assem-
blies, etc., cannot be supplied.

(7.) Queries arising from the construction or
operation of receivers must be confined to con-
structional sets described in The Wireless
World " ; to standard manufactured receivers;
or to " Kit " sets that have been reviewed.
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show any appreciable temperature rise.
The first component to be suspected is,
we think, the by-pass condenser (shown
at C in Fig. 1), which is used in con-
junction with the resistance for decoup-
ling. This component should be tested
carefully for insulation resistance. If it
is found to be in order, we suggest that
your attentions should be transferred to
the valve itself, which may have developed
a more or less, complete internal short
circuit between its electrodes ; if over-
heating does not take place when this
valve is removed from its socket, it may
fairly safely be considered at fault.

Fig. 1.-Showing where insulation fail-
ures -may occur in an H.F. anode circuit.

There remains the possibility of a short-
circuit between primary and secondary
windings of the H.F. transformer, which
should accordingly be tested with phones
and dry battery or in any other convenient
way. Similar tests should be applied to
the anode circuit wiring and to the valve
holder, which may have a short-circuit
between its plate and filament sockets.0000

Another Tuned Circuit Needed.
Will you please examine the circuit dia-

gram of my proposed receiver, which,
as 'you will see, is based on the
" Record III "1 In order to econo-

"misé space, I have omitted the
separately tuned aerial circuit.

E. D. S.
We do not think that a receiver built

to your circuit diagram is likely to prove
very satisfactory. This is mainly due to
the fact t.hat the H.F. inter -valve circuit
of the " Record III "-we presume that
you *intend to use the original ^°l ies-

does not make any very great contribu-
tion to the overall selectivity of the re-
ceiver, due to the fact that the capacity/
inductance ratio is low.

If full advantage is to be taken of the
high amplification afforded by the H.F.
stage of this receiver, it is essential to use
a double tuned input circuit.0000

Doubled Anode Current.
I have just obtained a milliammeter, and

find, to my surprise, that when it is
connected to the common anode cir-
cuit of my push-pull output valves
the current registered is almost ex-
actly twice that stated by the manu-
facturers to be normal for a single
valve. Is this right? I have always
understood that one of the great ad-
vantages of the push-pull method of
amplification is that it is economical
in anode current. L. N..

It is a fact that if the " bottom bend "
method of biasing is adopted the stand-
ing anode current of the output is
low. However, it is generally preferred
nowadays to bias push-pull valves to the

" mid -point of their characteristic ; in other
words, in the sane way as if they were
used in a conventional circuit. Conse-
quently, the total anode current consumed
by the output stage is double that re-
quited for a single valve.

0000
Gramophone and Radio.

My four -valve A.C. set (with 2 H.F.
stages) has an almost completely
silent back prourd when it is used with
a gramophone pick-up, but there is a
distinct and annoying hum when the
high -frequency valves are in circuit
for the reception of wireless signals.
Can you suggest a likely cause?

T. A. J.
The most obvious suggestion to make

is that insufficient smoothing is provided
for the feed circuit to the H.F. valve
anodes, but before attempting to improve
matters in this direction we suggest that
you should asure yourself that the heater -
cathode interconnections of these valves
are in accordance with modern practice,
as exemplified in receivers recently de-
scribed in this 'journal.

It is also possible that hum is being
introduced by an automatic grid bias
scheme (if used), and it would be worth
while checking this point by tempoia+ily
substituting dry cells.
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Switching a Two -range Input Filter.
Will you please show me how to arrange

a switching scheme fora two -range
aerial input filter of which the in-
dividual circuits are éoupled by com-
mon capacities? As the val'úes ó f
these coupling condensers are such
that the necessary changes for the two
wavebands cannot be obtained by con-
necting the capacities in series, the
method of short-circuiting one of
them is not applicable in my case, so
it is impossible for me to adopt the
arrangement of the " Band Pass
Four." H. B. S.

A four -pole changeover switch will be
required for making the necessary circuit
alterations appropriate for either medium-
or- long -wave 'reception. The switch
should be connected in the manner shown
in Fig. 2, in which medium- and long -
wave coils are marked respectively M.W.
and L.W. The coupling condenser C is
for the long waveband, while the other
(C,) comes into action when the long -wave
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Unnecessary Generosity.
Would there be any objection in- substi-

tuting L.S5.1 output valves -for those
specified in the published description
of the ".Band Pass Four"?
Although the output of the P625's
would probably be great enough for.

my needs, I should like, if possible,
to have some reserve of volume.

D. C. V.
It is ,hardly, to be expected that any

advantage would be gained by using
LS5A valves in a set where the output
stage is fed direct from the detector with-
out an intermediate L.F. ' amplifier.
Although there is a more than ample
margin of safety in the design of the
" Band Pass ,Four " as it stands, over-
loading of the detector would almost cer-
tainly be produced long before it could
be expected to give an output sufficient
to load these valves, which can accept a
grid swing more than four times as great
as those for which the receiver is in-
tended.

Fig. 2.-Conventional input filter circuit (A) and the same arrangement with
waveband switching added (B).

loading coils are short-circuited by, plac-
ing the switch blades in the " up " posi-
tion.

To simplify matters we have added a
diagram of the circuit without the com-
plication of switching ; in both cases the
necessary screening is omitted.

0000
The Electric Light. Bill.

Can you give me an idea as to the prob-
able cost of operating a three -valve
set from a 240 -volt D.C. supply at
9d. per unit? Two of the valves con-
sume a filament current of 0.1 amp.,
while the other is rated at 0.25 amp.

C. F. B.
With the most economical series or

series -parallel connection, the filaments will
consume a total of 0.25 amp. at 240 volts,
making a wattage of 60. Another 10 watts
might reasonably be allowed for anode
current, making 70 watts in all. At this
rate a unit (1,000 watt-hours) will feed
the. receiver for 1700 hours, or 14 hours

approximately.
Therefore the cost of current for opera-

tion of the set. will be about 0.64d. per
Mawr.

The "Capacity Click."
My H.F.-det.-L. h'. receiver has de-

veloped a fault, and no signals what-
ever are audible. In an attempt to
locate the cause by the " stage -by -
stage " method, I inserted a pair of
phones in series with the detector
anode, connecting them in the posi-
tion normally occupied by the
transformer primary. With this
alteration all is well, and I think
you will agree that it is logical to
assume that the transformer is

. faulty. But what I cannot under-
stand 'is that this transformer, when
tested with phones and a dry bat-
tery, seems to be in order, as a
clearly audible click is produced
when contact is made across either
primary or. secondary windings. This
would seem to suggest Oat the
transformer is not responsible: what
do you think? J. B. S.

The tests you have made do not,. of
course, entirely preclude the possibility
of a fault in the output valve itself or
in the connections to. it, but we think it
very likely, as you yourself suggest, that
the Lip ,,transformer is responsible for

AUGUST 6th, ¡93o.

the trouble.. When carrying out tests
with the help of a pair of phones asid
a battery; certain precautions must be
observed if misleading results are to be
avoided. In your case, it seems likely
that capacity effects may he responsible :
if the transformer has a built-in con-
denser joined across its primary winding,
the click heard in the telephones may
merely be due to the flow of charging
diluent into this condenser.' Again, even
though there may be no condenser, it is
possible that a break has developed in
the centre of the winding, thus leaving
two sections isolated metallically, put witlí
an appreciable capacity between them.

In either case, a conclusive test may
be made by noting whether 'a click is
produced on breai:i.ng the circuit. If it
is not observed, it is safe to assume that
conductivity does not exist, end that
the transformer is,faulty.

0000
Common Feed Voltage.

I am about to buy an H.T. eliminator for
my receiver, which is a modification
of the original " Everyman 'Four."
Would there be any objection to feed-
ing the anodes of the HY. and first
L.1'. amplifying valves from the sanee
output terminal, as'botle these valves

 are 'rated by their manufacturers at
the same maxinüim anode voltage?

J. McK.
As the H.F. stage ,is coupled by' a

transformer (which does not pass on L.F.
impulses, to any appreciable extent), there
should be no serious interaction between,
these stages, and so this method of connec-
tion should be in order.

To prevent motor boating, it is re-
ccmmended that the detector anode
should be supplied through a series de -
coupling resistance, and that some output
device, such as a choke filter, should be
provided for the output stage.

FOREIGN BROADCAST GUIDE.

KHARKOV (NKO 2)
(U.S.S.R.).

Geographical Position 50° N. 36° 14' E.
Approximate air line from London: 1,580

miles.

Wavelength : 427 m. Frequency : 702.5
kc.. Power : 5 kW.

Time : Eastern European (two hours in
advance of G.M.T.).

Standard Daily Transmissions.
05.00 B.S.T. relay of physical exercises from

Moscow-Komintern ; 1830 relay of pro-
gramme from Leningrad or Moscow.
Main transmissions are broadcast through
Kharkov-Narkómpotschel (NKO 1) on
1,304 m. (q.v.).

Male and female announcers. Call : (Phon) :
Rharlow (thrice) govoreet Kharkovska rah-
dee-owe-movna start -see -ya. At intervals
between items : Radio Kharkov.

- Interval signal: the striking of a gong.

A 26
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COMBINED MAINS UNITS (HIwithtICharqet)
A.C. MODEL.-The First

-and the only A.C. " Portable " Com-
bined Mains Unit (H.T. with L.T.
Charger) employing FULL - WAVE
RECTIFICATION. MODEL W.5.
Incorporates Westinghouse Metal Rec-
tifiers on both H.T. and L.T. sides.
SIZE - 9" x 5" x 3+". OUTPUT - 120
volts at 15 m/a. TAPPINGS-H.T., 2
continuously variable (one S.G.) and
1 Power. L.T.-Trickle Charger for
2-, 4- or 6 -volt Accumulators.

Price £5:11:6
MODEL W.8. H.T. only. £4 :5 : 0.

Either of the above models is available
for 25 cycles at an increase in cost of

Patent Pending.Pending.
Design Registered.

If supplied with
%tra Point Lamp

Holder and Plug
416 extra.

Fit INSIDE
all Portables

EQUALLY SUITABLE FOR

ALL POPULAR

2-, 3-, & 4 -VALVE RECEIVERS.

HAVE you read the
opinions of leading Set
Manufacturers and RadioAuthorities in the
REGENTONE NEW
FREE .BOOKLET?-
from your dealer or direct
from us.

D.C. MODEL-The Only.
Like the famous A.C. model, this D.C. Combined Unit
has given satisfaction in Portables of practically every
make and type.
SIZE-9"x5"x3U. INPUT VOLTAGE 200-25o volts.
H.T. OUTPUT -13o volts at 20 m/a.
H.T. TAPPINGS -2 continuously variable (one S.G.)

and r power.
L.T.-Trickle Charger for 2-, 4-, or 6-volt accumulators,

without any alteration whatever to existing

wiring.

Price £4:5:0
H.T. only, £2:15: 0.

Patent Pending.
Design Registered.

REGENT RADIO SUPPLY CO. 21, BortlettsB/dgs, Holborn Circus, London,E.C.4 Tlephone,Cen1m18745/T

GOOD SPEAKERS DEMAND
SIX- SIXTY CONE PAPER

Unless your cone -paper is of the very best
quality - SIX-SIXTY-you cannot expect the
purest tone from your cone-speaker.
Be sure to use SIX -SIXTY CONE PAPER.
Made in two sizes, 12 in. square and 19 in.
square, with cutting -out diagram on reverse side.
Full instructions are included.

Price 1/9 and 2/9
Ask your dealer or write to us for full particu-
lars of the Six -Sixty Cone Spehker Assembly.
Specially made for Home Constructors, 15/-

-5II),nrD'
CONE PAPER

Mode by the makers of the famous Sic -Sixty Valies-

Six-Sixty Radio Co. Ltd., Six -Sixty House,17/18 RallehYne Place, Oxford St., W.I

Telephone : Museum 6116/7.

0  H H ® 0           
THE ALL - ELECTRIC

R.G.D. RADIOGRAMOPHONE
for A.C. or
D.C. MAINS
with COIL -
DRIVEN
SPEAKER
as described in

"Wireless World,"
March 26th

Mahogany£80

A highly
finished

Instrument
of quality.
We shall be Pleased
to supply literature
on application. Trade

agencies vacant.

 The -Radiogramophone Development Co.,

72, MOOR STREET, BIRMINGHAM. BI           a     
A27 Advertisements for "Tile Wireless* World " are only accepted front firms we believe to be thoroughly reliable.
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1VIISCELLANEOUS ADVERTISE1ViENTS.
NOTICES.

THE CHARGE FOR ADVERTISEMENTS in these
columns is :

12 words or less, 21- and 2d. for every
additional word.

Each paragraph is charged separately and name and
address must be counted.

SERIES DISCOUNTS are allowed to Trade Advertisers
as follows on orders for consecutive insertions, provided a
contract is placed in advance, and in the absence of fresh
instructions the entire " copy " is repeated from the
previous issue : 13 consecutive insertions 6% ; 28 con-
secutive, 10% ; 52 consecutive, 15%.

ADVERTISEMENTS for these columns are accepted up
to FIRST POST on THURSDAY MORNING (previous
to date "of issue) at the Head Offices of "The Wireless
World," Dorset House, Tudor Street, London, E.C.4, or
on WEDNESDAY MORNING at the Branch Offices;
19, Hertford Street, Coventry ; Guildhall Buildings,
Navigation Street, Birmingham ; 280, Deansgate, Man-
chester ; 101, St. Vincent Street, Glasgow, C.2.

Advertisements that 'arrive too late for a particular
issue will automatically be inserted in the following issue
unless accompanied by instructions to the contrary. All
advertisements in this section must be strictly prepaid.

The proprietors retain the right to refuse or withdraw
advertisements at their discretion,

Postal Orders and Cheques sent in payment for adver-
tisements should be made payable to ILIFFE
& SONS Ltd., and crossed _.--- Notes be in g
untraceable if lost in transit should not be sent as
remittances.

All letters relating to advertisements should quote the
number which is printed at the end of each advertisement,
and the date of the issue in which it appeared.

The proprietors are not responsible for clerical or printers'
errors, although every care is taken to avoid mistakes,

NUMBERED ADDRESSES.
For the convenience of private advertisers, letters maybe

addressed to numbers at "The Wireless World " Office.
When this is desired, the sum of 6d. to defray the cost of
registration and to cover postage on replies must be added
to the advertisement charge, which must include the
words Box 000, c/o " The Wireless World." Only the
number will appear' in the advertisement. All replies
should be addressed No. 000, c/o " The Wireless World,"
Dorset House, Tudor Street, London, E.C.4. Readers who
reply to Box No, advertisements are warned against sending
remittance through the post except in registered envelopes ;
rn all such cases the use of the Deposit System is recommended,.
and the envelope should be clearly marked " Deposit
Depart -rent."

per DEPOSIT SYSTEM.
Readers who hesitate to send money to unknown persons

may deal in perfect safety by availing themselves of our
Deposit. System. If the money he deposited with " The
Wireless World," both parties are advised of its receipt.

The time allowed for decision is three days, counting
from receipt of goods, after which period, if buyer
decides not to retain goods, they must be returned to
sender. If a sale is effected, buyer instructs us to remit
amount to seller, but if not, seller instructs us to return
amount to depositor. Carriage is paid by the buyer,
but in the event of no sale, and subject to there being eso
different arrangement between buyer and seller, each pays
carriage one way. The -seller takes the risk of loss or
damage in transit, for which we take no responsibility. For
all transactions up to £xo, a deposit fee of r/- is charged ; on
transactions over £Ip and under £5o, the fee is a/6 ; over'
£5o, 5/-. All deposit matters are dealt with at Dorset
House, Tudor Street, London, E.C.4, and cheques and
money orders should be made payable to Iliffe & Sons
Limited..

SPECIAL NOTE.-Readers who reply to advertisements
and receive no answer to their enquiries are requested to
regard the silence as an indication that the goods advertised
have already been disposed of. Advertisers often receive so

man
enquiries

uirby
psthat it is quite impossible to reply to

each

a' WIRELESS WORLD "

INFORMATION COUPON
This Coupon must accompany
any Question sent in before

AUGUST 13th, 1930
For Particulars of Free Ser-
vice, see Rules on page 135.

WITHOUT FEAR-
Send your material for credit
where radio part exchange began.
A"service ruled only by economics,
above bargaining or petty gain.

Particulars from the Secretary,
HONOR V OMNIA APPLEBY'S,m

SUPER
Chapel St., Marylebone, London

NEW
PUBLIC ADDRESS

and Broadcasting
MICROPHONE

The Ideal Instrument for addressing a large Outdoor or
Indoor Audience through Loudspeaker (via Valve
Amplifier or L.F. Stages of Wireless Set), for announcing
Gramophone Records through leads of Pick-up, and for
relaying Speech and Musical Entertainment to

any distance.

Powerful Loud-
speaker Repro-
duction with
perfect Purity.

Highly sensitive Micro-
phone, guaranteed entirely
free from distortion or
microphonie noises, abso-
lutely silent background;
far superior to ordinary
Microphone Transmitters;
for use with Valve Ampli-
fier or Wireless set, at "

Open-a'r Meetings, Sports
Grounds, Garden Fetes; in
Cinema, Theatre, or Bane
Han. Operatesfrom2 volt
tapping of L.T. Accumu-
lator, through Microphone
Transformer. Current con-
sumption one -tenth_
Ampere. Provided with
detachable sound collector
and a 9 ft. silk connecting
cord, and fixed by rubber -
cord suspension in nickel,
plated frame, on pedestal,
1.s in. high ; for mounting
on Speaker's Platform, in

top
Stand; or for suspension
from ceiling, as
illustration ... 25/-

This Microphone is rendered Directional by attaching
the Sound Collector supplied free.

Microphone Transformer for connecting the above
instrument to Valve Amplifier, or Wireless Set, 6/ -

Full Directions for use free.
FREDK. ADOLPH, Actual Maker, 'PHONE ;
27, Fitzroy Street, London, W.I. Museum 8329.

1O PAGES

Special Bargain List
RADIO AND
SCIENTIFIC
INSTRUMENTS

should apply now. Send 1d. stamp.

EL.ECTRADIX RADIO
218, Upper Thames Street, E.C.4.
City 0191. Electradix, Cent, London.

Mention of " The Wireless

EVERY
FRIDAY,

FOURPENCE

World," when writing, to advertisers,

RECEIVERS FOR SALE.
APPLEBY'S.

THERE Radio Part Exchange Began; a .service
,11'' umter the patronage of notabilities and men of

consequence all over the world which has accurately
handled the- requisitions of over 25,000 people, 84% of
whom have repeated their first transaction.

THE Service is as Follows : We can supply prac-
tically all the leading lines of radio apparatus on

the market at current list prices; it so desired wecan
accept -in part exchange the reputable makes of the
following apparatus: Receivers (domestic and port-
able), radio -gramophones, loud -speakers (cone and
moving coil), cone units and chassis, battery eliminators
and mains equipment components, battery chargers;
remote control equipment, pick-ups and carrier 'arms,
electric gramophone motors, H.F L.F., and power
chokes, condensers (variable, reaction, by-pass - and
smoothing), measuring instruments (high grade), L.F.
transformers, slow motion dials (high grade), modern
miscellaneous components; valves and tuning coils
cannot be- accepted in part exchange except by special
arrangement
IN View of the Difficulty of Making Fair and Definite

Offers for Material that we have not inspected, it
is requested that apparatus tendered for part exchange
be kindly forwarded to us for valuation; no business
can be proceeded with in connection with part ex-
change until material tendered has been examined; in
this connection there need be no fear, material is.. sent
to us from al: over the world, not a single item of
customers" property has ever been lost or mislaid; re-
jected offers from Xmas last amount to only 3.
IN Order to Famish a Guide, the part exchange

allowance may be gauged as approximately 50%
of the list price of the article or articles tendered; for
some articles the allowance will be more, and for others
somewhat less; the allowance is entirely determined
by the demand for individual articles, considering aleo
their condition and production age; amateur con-
structed -receivers cannot be accepted in part exchange
as receivers, t'aeir value lying wholly in the com-
ponents contained in them; only modern apparatus in
good condition is accepted in part exchange; material
cannot be purchased by us for cash.
TERMS of Part Exchange Business : A minimum

of 50% of the value of an order, plus carriage
charge where due, m payable in cash, unless the value
is belt)* £1, when a minimum of 10s, is payable;
should the part exchange allowance exceed 50% of the
total. value of new requirements, the difference will be
credited against future orders; material -may be- de-
posited against a credit note, which may be utilised
et a later date- the maximum amount allowed to
stand to the credit of any one individual is £200:

THESE Terms Have Been Made to the Lowest Eco-
nmmle Minimum, to give the customer the -best

value possible, while enabling us to- maintain the
standard required of this business.

SPECIAL Notice is drawn to the fact that by stipu-
lating a minimum. of 50% cash payable on part

'exchange orders, which is the same as stating that
the part 'exchange allowance is credited to an order
for not less than twice the allowance, you are ensured
always of the best- offer, as obviously the more we
allow- you the more you ultimately spend with us, to
utilise your credit, if for no other reason; note also
the facility of depositing material against a credit note,
it can be drawn upon as required, wherever' you may
be; credit notes worth many thousands of pounds have
been duly honoured upon presentation; a credit note
on Appleby's is saleable, should the necessity arise,
providing notice of transference is lodged with us at
the time of sale. -

A S Soon as Apparatus is Discarded from Use, dis-
ci. pose of it, don't keep it; it is not only wasteful,
but expensive; the longer you keep it the older it is,
and the older it is the less value it is; exchange it
for a part exchange credit note, the value of which is
constant, and can be disposed of if necessary by the
holder with greater ease and facility than an article
or collection of articles can ever be.

YOU Will Do Well to Deal with Appleby's; therei is more in- part exchange than the mere allow-
ance; there is that something which begets confidence,
that care that makes for efficiency; in the recent

"words of an old customer: Quite an embarrassing aloof-
ness of purpose and an almost monotonous accuracy;
you will knew that it is all British-British capital
and British behaviour; you will know also by dealing
there that you are helping- to employ British people:

SINCE the Day This Service Started it has Steadily
Grown, not on rash advertising or subscribed

capital, but on the volume of- attainment only; and in
these days businesses do not grow by that means for
nothing, therefore we are privileged to invite you to
utilise this service, wherever you may live; if you send
your material by a carrier, pack it well, carriers are
only human, and it is better to be safe than sorry;
if you live in London, call to see us, you will like the
atmosphere, it savours more of sport and art than
the searing curriculum of commerce. -

PPLEBY'S, Chapel' St., St. Marylebone, LondonA (opposite Edgware Rd. Metropolitan Station, or
4 minutes from Marble Arch, Oxford St.). Tel.
Paddington 8828 (3 lines). [0340

SCOTT SESSIONS and Co., Great Britain's Radio
Doctors.-Read advertisement under Miscel-

laneous. [0264

will ensure prompt attention.
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Receivers for Sale.-Contd.
BERCLIF D.C.2 All Mains Receiver, 200 to 250

volts D.C.; price £14/10; with valves and royal-
ties, suitable for M.C. speaker; particulars free; trade
inquiries specially invited.-Simmonds Bros., Shireland
Rd., Smethwick. [8734

TOUR Old Receiver or Components Taken in Part
Exchange for New; write to us before purchasing

elsewhere, and obtain expert advice from wireless en-
gineer of 25 years' professional wireless experience;
send a list of components or the components them-
selves, and we will quote you by return post; thou-
sands of satisfied clients.-Scientific Development Co
57, Guildhall St., Preston, [0226

HIRE a McMichael Portable Set, by day or week,
from Alexander Black, Wireless Doctor and Con-

sultant, 55, Ebury St., S.W.1. Sloane 1655. [0328
SUPERHET, 10 -valve, made by Sullivan, 5 units.

tuner, coupler, oscillator, H.F. unit, L.P. unit,
D.E.V. valves, with 4 spare valves, 40 coils; £7110.
Ridley, 4, Hunter Rd., Wimbledon. [1128

PHILIPS Model 2514 3 -valve Electric Receiver, 200
volts, for sale, nearly new; £15.-Refer, 8, Eaton

Sq., S.W.I. Sloane 7182. [1120
NEW All -wave Four, push-pull output P625, Fer-

ranti multi meter, transformers, A.F.50, O.P.25/ 1,
mahogany cabinet: long -short coils, complete with
valves; cost over £22, price £14, less cabinet £10;
deposit if desired.-Balfour, Mortehoe. Devon. [1135

ELSTREE Six for Sale, with specified components or
better, 16 Dimic and Gambrell coils, Marconi

6v. valves; first reasonable offer accepted.-BÓ1 7006,
c/o The Wireless World. - [1129
IMPROVED Osram S.G.3 Cameo - M.M. Console,

w speaker fitted, eliminator, 240w. D.C. (optional);
cost £18, offered £12.-A. G., 143, Rendleshain Rd.,
E.5. . [1160

LAGRAPHONE Suitcase V, excellent tone, good
range, complete, new; £6/17/6.-Gray, 55,

Larkswood ltd., South Chingford. - [1153

GECOPHONE 7 -valve Superhet, with valves and
frame aerial, Western Electric cone L.8., 2 Fer-

ranti A.F.5s, Webster lA and Woodroffe pick-ups,
Mazda P.240 L.220, S.G.215, P.M.1H.F., all 3 weeks'
use only; what offers?-Box 7030, c/o The Wireless
World. [1154

ACCUMULATOR HIRE.
DON'T Buy Dry Batteries, Join our service; we keep

you continuously supplied with fully charged
C.A.V. high tension accumulators by regular exchanges,
anywhere within 12 miles of Charing Croes, for less
than the cost of unreliable dry 'batteries; nothing to
buy-no deposit, payment on each delivery or by
quarterly subscription; if your dry batteries have been
in use for one month or more, we definitely guarantee
that aeoumulators will give better and more selective
reception; we also give the same service with low
tension accumulators or maintain your at equally
advantageous terms, - from the smallest portable size
upwards; over 10,000 satisfied users.-Write or 'phone
now to London's largest, most efficient and complete
wireless accumulator service, for their interesting folder
B2, post free.-Radio Service (London), Ltd., 105, Tor-
riano. Av., Camden Rd.. N.W.5 'Phone: North 0623
13 lines). [8751

CHARGERS AND ELIMINATORS.
HESTER BROS.-All types of mains transformers

and chokes to any specification.-Chester Bros.,
244, Dalston Lane, London, E.B. [9798

TANTALUM and Lionium for A.C. Rectifiers; for
inexpensive chargers; blue prints for H.T. and

L.T., 1/- each; Lionilum electrodes, 2-3 and 5-8 amps.
=Blackwells etallurgical Works, Ltd., Garston,
Liverpool. - [8298

PHILIPSON'S Safety High Tension Supply Units for
A.C. and D.C. Mains, 200-250 volts 40-60 cycles,

also 230 volts 25 cycles.

10 / - Down and Small Monthly Payment Secures
the Finest H.T. Supply Available.

PHILIPSON'S Safety H.T. Units are Guaranteed for
12 Months Against All Defects.

ALL Models Sold on 7 Days' Approval to Ensure.
Complete Satisfaction.

PHILIPSON'S Safety H.T. Units are the Cheapest
to Install and the Cheapest to Run; £1117/6 to

£6.
WRITE. for Our Booklet, "Radio Power," which

gives illustrations and full' particulars.
PHILIPSON'S Safety Loud Speaker Output Filters

for. All Receivers, power valve, or Pentode; a re-
markable output filter at a very low price; £16/6.

PHILIPSON and Co., Ltd., Radio Engineers, Astley
Bridge, Bolton. Phone : 2038 Bolton. [0318

COMPLETE Kits of Components for making your
own H.T. eliminator; output 150 volts 30 m.a:,

suitable for almost any 3 -valve set; kit comprises
transformer,, choke, Philips 1801 valve, 7 mfd. con-
denser block, Resistograd, etc., and full instructions;
price, including royalty, 50/-; state your mains volt-
age and frequency when ordering; special transformers
up to 1 kW. output for- all purposes; send us your
enquiries; very keen prices for quantities.-Ellison
Manufacturing Co., Ltd., Dragon Works, Harrogate.

[1138

Why not dance to
Radio Paris, Toulouse

and Hilversum Music?
With the "Supremus" All Electric
2 -Valve Receiver it is the simplest
matter. So simple that even a child
can operate it. You should hear it.
Long and short wave stations can
be obtained by the mere operation
of á switch. This set is equal to any
3 -valve battery operated receiver.
London listeners have been specially
catered for and stations can be
parted easily. There is a 12 months'
guarantee with each set.

PRICE £12 : O O.
Using a " Supremus " All
Electric 2 -Valve Receiver a
Birmingham amateur picked
up 18 stations full speaker
strength at first attempt.

"SUPREMUS
2 -VALVE ALL ELECTRIC

SUPREMUS SPECIALITIES Ltd.,
118, HIGH ST., ERDINGTON, BIRMINGHAM
Northern Agents: THE CHORRLTON METAL

CO., 18, Amber Street, Manchester.
London Agent: P. H. SMEDLEY, 50, Rich-

mond Road, Leytonstone, E.11.

Rguaranteed
twelve months

substantially built, for smoothing circuits
in eliminators dealing with currents
rob to 30o milliamperes,
inductance 3o henries, ¿dress

8/6 poet free
of a .

,h0.ltge REPAIRS
Note of L.F. Transformer,

to any make
Loudspeaker or Headphones.

All repairs dispatched within
48 HOURS. TWELVE MONTHS' GUARANTEE

with each repair. 4/-Post Free. Terms to Trade.

TRANSFORMER REPAIR CO.

CHOKES

Dept. W.,
953, GARRATT LANE, TOOTING, LONDON, S.W.17.

PAREX>

BAKELITE DRUM DIALS
and Escutcheons 5/6 per set.

Cabinets, Coils, etc., for New
Kilomag 4, Kit Set, etc.

"THE BAND PASS 4"
Set of 5 Screening Boxes, 25/ -
Set of 10 Coils - - 55/-

E. PAROUSSI,
10, Featherstone Buildings, W.C.1.

' - 'Phone: Chancery Toro.

Chargers and Eliminators.- Contd.
TUNIVERSAL RADIO EXCHANGE SERVICES, 15,
v Princes St., Harrogate, will sell or exchange it

for you. [1139
SAVAGE'S Specialise in Wireless Power from the

Mains; reliable apparatus at reasonable prices.
SAVAGE'S.-Transformer laminations and Bakelite

bobbins; intending home constructors should write
for Mat.

SAVAGE'S.-Reliable smoothing condensers, 1,500
volt D.C. test, 1 mid., 2/-; "2 mfd., 3/-; 4 mid..

mid.,
5/3;-5003/9. volt D.C. test, 1 mfd., 1/6; 2 mfd., 2/3; 4

SAVAGE'S.-Super smoothing and output chokes,
many types available; write for list.

SAVAGE'S.-Mains transformer for Westinghouse
H.T.4 unit, with additional winding, 4 volts

centre tapped 3 amps, - 23/-; transformers for other
Westinghouse units available.
SAVAGE'S.-Mains equipment for new Foreign

Listeners Four, transformer N.F.L.4, 33/-:
smoothing choke, C32G, 20/-; output choke 0320.
20/-.

SAVAGE'S.-Mains equipment for Power Pentode
Two transformer, P.P.2, 33/-; output choke, L.C.

36P.G., 19/6; smoothing choke, L.C.36G, 18/-.
SAVAGE'S.-Mains transformer B.T.4. .500-0-500

volts, 120 m amps, 71/2 volts 3 amps.. 6 volts -3
amps, 4 volts 2 amps., 4 volts 1 amp, 4 volts 1
amp., all centre tapped, specially developed for auto.
matic bias 5716.

SAVAGE'S.-Mains transformers and power chokes
are carefully and - individually constructed from

first class materials, with an exceptionally generous
margin of safety.
QAVAGE'S, 146, Bishopsgate, London, E.C.2.
KY 'Phone: Bishopsgate 6998. [9165

Et LIMINATOR, A.C. Itegentone. output 130 dolts
20 ma., unused; 701 -.-Write Silcock, 47,

Springfield Rd., Thornton Heath. [1152

CABINETS.
C
7139.ABINETS

for All Requirements.-P. W. Rasher.
63, Shaftesbury St., London, N.1. Clerkenwell[9736

IVORY'S Cabinets-Table models in solid oak and
mahogany: from 11/6 to 71/..

DIGBY'S Cabinets, fitted with Radion or Resiston
ebonite if required.

D IGBV'S Cabinets-Pedestal model, with separate
battery components; from 56/- to £12.

DIGBY'S Cabinets Made to Customers' Own Designs.

D IGBY'S Cabinets.-Write for new 16 -page art ceta-
logue.-F. Digby, 9, The Oval, Hackney Rd., E.2.

'Phone: Bishopsgate 6458. [0128

COILS, -TRANSFORMERS. ETC.
TRANSFORMERS and Chokes for Battery Elimina-

tors.-Chester Bros.. 244, Dalston Lane, London,
E.B. [9706

600 and 1,000 ohms Decoupling Resistances,
specified for the largest and - most im-

portant "Wireless World" receivers; 1/6 each, post
free. --Groves Brothers, St. Mary's Place, Shrews-
bury. [1088
TZ ILO-MAG Four Formers, slotted, ready for winding,
.il 12/6 set; 1930 Everyman Four, 8/6 set, post free.
-Groves Brothers, St. Mary's Place, Shrewsbury.

[1089

B AND-PASS Four, Coils, complete, 801-; Ideal
Home receiver coils, complete, 43/-t superhet.

adaptor coils and base, 24/-; S.G. S.W.: Three, 'e coils,.
34/-; 4 additional, 46/-; Berclif coils from stock-
ier all popular sets; trade supplied.-Simmonds
Bros., Shireland Rd., Smethwick. [9941

BAND Pass Coils, complete, 55/-; boxes, 19/6 set;
all W.W. coils and boxes, including new Foreign

Listener's sets.-Townhead Radio, Duke St., Roch-
dale. [1146

GRAMOPHONES, PICKUPS, ETC.
UNIVERSAL RADIO EXCHANGE SERVICES

for the Best Selection of New and Second-hand
Radiogram Components.-Write to 15, Princes St.,
Harrogate. [1140.

BARGAINS.-About 140 Garrard 11A Double Spring
Motors, complete with turntable and fittings, 26/ 6

each; also .6 Garrard super motors, complete, 70/- each;
list prices 43/- and 115/- respectively; orders in
strict rotation; cash or c.o.d.-Dyson and Chappell,
Ltd., Radio Dept., Leeds Rd.,. Huddersfield. [1148

LOUD -SPEAKERS.
BAKER'S -SELHURST RADIO 36 -page Booklet,

' Sound Advice is Yours for the Asking "; write
now for new edition; see displayed advertisement on
page 8. - [0231

UNIVERSAL RADIO EXCHANGE SERVICES
have that Loud -speaker Yon Want. or will dispose

of yours for cash. -Write now to 15, Princes St.,
Harrogate. - [1141

02/2 Loud -speaker, new, comprising Symphony
Radio Unit in -imitation leather cabinet; £1.-

Chasten, Sandringham House, Wilson Rd., Lowestoft.

GUARANTEED as New.-Airchrome K chassis,
34/-; also Marconi Ideal 2.7:4, 12/-; Ferranti

output transformer, 25:1. 12/ -.-Capes, 33, Oakley
Cres.. S.W.3. [11418

A29 Advertisements for " The Wire ese World " are only accepted from firms we believe to be thoroughly reliable
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Loud Speakers.-Contd.

EPOCH Moving Coil Speakers are Masterpieces, de.
signed and produced - by master engineers.

E POCH Moving Coil Speakers are the Standard by
which other Speakers are Compared.

EPOCH Moving Coil Speakers are in Irse in Many
Editorial Offices.

EPOCH Moving Coil Speakers are in Use in Several
Famous Laboratories.

EPOCH Moving Coil Speakers are in Use in Many
Broadcast sg Stations.

EPOCH Moving Coil Speakers are in Use by Most
Prominent Musicians.

EPOCH Moving Coil Speakers Bring Unbounded Joy
to Thousands upon Thousands of Homes.

EPOCH -Moving Coil  Speakers, the only .speakers
that give mc,.r, uncoloured reproduction.

EPOCH Moving Coil Speakers do Render Speech
Perfectly and Music Correctly.

EPOCH Moving Coif Speakers Provide the Perfect
'Illusion of the Artist's Presence.

EPOCH Moving Coil Speakers Represent the Finest
Intrinsic Value Ever Offered.

FPOCH Moving Coil. Speakers are Guaranteed for
a Year, but last for ever.

EPOCH Moving Cool Speakers Bring the Grand
Concert out of the Most Modest Set.

POOH. -You can hear a hundred moving Boil
speakers, but Epoch is different.

POCH.-If you own tte best set, only by Epoch
L .. can you confirm it.

EPOCH. -Away with the tin can and cracked banjo
reproduction, and install an Epoch.

EPOCH. -Away with the drumminess, droniness, and
huskiness of the average moving coil speakers.

EPOCH --The clearest, sharpest, cleanest, reproduc-
tion -a marvel of accuracy and beauty.

EPOCH Moving Coil Speaker Models from £2/10
to £30.

E POCH Moving Coil Speakers. -Models for every
requirement and taste.

EPOCH Permanent Magnet Moving Coil Speakers.
-Nine models from £3/15.

EPORCH Permanent Magnet Moving Coil Speakers
equire no Mains or Batteries.

EPOCH Permanent Magnet Speakers are more
Sensitive than most Energised Moving Coil

Speakers.
EPOCH Energised Models are the Finest ever put

on the Market.
EPOCH Super Cinema Speaker has Created the

Biggest Sensation for Many Years.

EPOCH Super Cinema Model is many times as
Sensitive as the so-called Supers.

EPOCH Super Cinema Speakers give Enormous
Volume from a 1 -watt Amplifier.

E POCH Super Cinema Speakers are used on many
100 -watt Amplifiers and never " rattle."

E POCH Super Cinema Model is Standard on several
Talkie Equipments.

EPOCH Super Cinema Model is already in use in
over 200 Cinemas.

EPOCH Super Cinema are the only Moving Coil
Speakers used in Large Theatres, unaided.

EPOCH Super Cinema Speakers provide alone the
Upper as well as the Lower Register.

E POCH. -Other Moving Coil Speakers require the
help of exponential horns to provid. depth.

EPOCH. -A list of many prominent cinemas using
the Speakers supplied on request.

EPOCH Speakers are not Made of Tin or Ala-
minium Stampings, but are sound, solid, engin-

eering jobs.
E POCH Heartily Invite Comparison, on all counts,

with any make, regardless of price or claims.
EPOCH.-Don't accept our quality claims without

verification, but don't accept any other maker's
either.
E POCH. -Order one on 7 days' approval, and test

with a switch -over; the only real test.
EPOOH Moving. Coil Speakers' may be heard in ourDemonstration Room Daily.

E POCH. -Our demonstration room is in the heartof London.

E POCH. -Its accessibility has been studied for the
convenience of callers.

E POCH. -If you cannot call, write for booklet W.S.3,
and approval - terms.

EPOCH RADIO MANUFACTURING Co., Ltd.,Farringelon Av. (near Ludgate and Holborn Cir-
:oses). 'Phone: Central 1971. [8983

Mention of " The Wireless

BONA FIDE TRADERS' GUIDE.

Send for our comprehensive Illustrated List.
QUICK SERVICE. QUICK SERVICE.

THE QUALITY HOUSE.
PERSEUS MFG. CO., LTD. (Dept. W.W.),
BRANSTONE RD., BURTON -ON -TRENT.

H. *St B.
KITS, SCREENS 'AND

COMPONENTS
We specialise in the above and can give

prompt delivery.
For all W.W. Circuits.

COILS AND COIL FORMERS for:
Ultra Short Wave Receivers,

S -pin and 6 -pin.
Write for details and send requirements.

Carriage paid On all cash orders.
H. & B. RADIO CO., 34, 36, 38, Beak Street,
Regent Street, London, W.I. Gerrsrd 2834.

Electrically sealed

METAL CABINETS
Complete with Base for 1930 Everyman
Four, New Kilomag Four, and W.W.

Record III. Jacobean Finish.
TEEMS:: CASH Price 57/6.WITH ORDER

RIGBY & WOOLFENDEN, MEET
MILNROW RD., ROCHDALE.

SEND TO -DAY
FOR OUR FREE
36 -PAGE
BOOKLET
"SOUND
ADVICE."

Super Power Moving
Coil Speaker.

The Finest
High- grade
Speaker in
the World

PERFECT
RECEPTION F OR
MUSIC LOVERS

B/AI IlI ,.'i,. /`iV}6 i:i11 {r{II {rQ{ 
apices: 89, Selburst Rd.,

S. Norwood, S.E.25.
n'orks: 42, Cherry Orchard

Rd., E. Croydon.

LOGGING
MADE EASY

By the POLAR TUNING GRAPH
which enables you to record and
immediately identify any station
by its wavelength.
Send 21d. stamp to Dept. W,
WINGROVE & ROGERS Ltd.
188-9, Strand, London, W.C.2

J RGciz
The Motor Cyclist's Newspaper

EVERY THURSDAY - 3d.
Publishers: ILIFFE & SONS LTD., Dorset House,

Tudor Street, London, E.C. t.
IISV,.

World," when writing to advertisers, will

VALVES.
AMPLIFIER Valve. -If you- require power you. can -u

not do better than one of these (or matched in
pairs it required).

FILAMENT Volts 6, plate volts 400 (maximum),
grid bias 84 volts (approx.), impedance, 800 ohms,

amplification factor 3.8, mutual conductance 4.35m,a./volts; price £5/10; see article "The Wireless
World," 24th July, 1929, then send to North London
Valve Co., Ltd., 22%, Cazenove Rd., Stoke Newington,
London N.16. [1143

111-ULLARD Valves, slightly used, few P.M.12s,
12/6. -Clayton's, High St., Hastings. [1132

COSSOR 2v. Pentone, 17/-; 2v. S.G., 17/-; S.G.
(A.C. mains), 17/.; 210H.F., 9/ -.-Bracey, 8,

Graham Rd., Mitcham.
- [1147

WIRE.

PLEASE Address Letters Bay View Hotel; Jersey.
Clerkenwell office closed until August 16th. -

M. A. Frost, Wire Specialist. - [1158

COMPONENTS, ETC., FOR SALE.
BELLING -LEE Panel Fittings are designed to give

an expert finish to any home -constructed. set;
catalogue post free. -Belling and Lee, Ltd., Queensway
Works, Ponders End, Middlesex. [0018

COMPONENTS Lent on Hire. -Details from Alex -
ender Black, Wireless Doctor, 55, Ebury St.,

S.W.1. Sloane 1655. [0329

PARTS Cheap to Clear, everything sale or exchange;
stamp list. -Radio, 3, Elmhall Drive, Mosley Hill,

Liverpool. [1127

ELECTRADIK Transmitting Sets for Morse or Radio
Control of Models, etc., mill. spark coil, con-

densers, gap, tuning helix, etc., compact, complete and
ready, 12/6; Townsend buzzer, high note, 3/6; Lucas
Morse tapping key with Tungsten points, 3/6. -Below.

ELECTRADIX. Motors, 110 volts D.C., silent, carbon
brushes, perfect working order, for gramophones,

television, or any small power uses; 10/ -,-Below. -

ELEC'TRADIX.-House telephone sets, pair ready for
use, 12/6; 1,000 ohm H.F. chokes, 1/-;. earphones,

1/3; magnetic relays, high class instruments, 12/6. -
Below.

ELECTRADIX.-Sensitive button microphones, 1/-
each; pedestal microphones,` 15/-; microphone_eon,

densers, 3d.; microphone transformers, 3/6; 1íu. spark
coils, 6/-; 2in. spark coils, 17/6. -Below.

fFLECTRADIX.-D.C. motors, all carbon brushes, r/4
h.p., 110 volts, 30/-; ditto, 220 volts, 50/-; 6 -

and ear starter motors, 10/-;
motors, 220 volts, ring oil bearings, shunt, 65/- 110v..
motor blower, r/dh.p. motor, 3in, outlets, 451 -.-Below.
'p-LECTRADIX.-D_C. dynamos shunt carbon brushes

for charging, 50 volts 4 amps., 35/-; 100v. 3a.,.
45/-; 110v. 3 amp., 55/-; 20v. 8 amp., 30/-; 16r. 11a.,
40/- 100v. 10a., slow speed, £7/10; 75v. 20a., £8/10.
-Below.

ELECTRADIX.-High voltage dynamos and motor
generators, 12-600 volts to 200-2,000 volts, 1K.W.; prices from 50/ -.-Below.

ELECTRADIX.-A.C. and D.C. starters, from 17/6;
shunt regulators, 100 volts to 250 v., 20/-; other

starters,. and regulators for field rheostats or accumulator
charging resistances, all ranges in stook; 2,300 ohms
slider, 17/6. -Below.

T1LECTRADIX.-Aerial aids, 50ft., 7-22 copper, 1/5;
50ft. enamel, 1/8; 50ft. smoke proof braided,

1/10; insulators, Id.; earth spikes, 1/3; vacuum light-
ning orresters, 2/6. -Below.

PORTABLE Set Kits, suit case, with mahoganite
panels, 25/-; with parts for 3v. S.G. set, or 5v. set

ready for wiring, 45/ -.-Below.
FOR Complete List of 1,000 Radio Bargains for all

Purposes, send addressed envelope to Electradix
Radios, 218, Upper Thames St., E.C. [1124

HAVE you any apparatus to dispose of? UniversalA1 Radio Exchange Services will either sell it for
cash or make a generous allowance against new or
second-hand apparatus. We have a large stock of
second-hand components in guaranteed condition; let
us know your requirements; lists free. This week's
special bargains: 500 -volt test 7 mid, eliminator con-
densers, tapped 4-2-1, at 5/-; L.F. transformers, 3/ -
to 12/6; Everyman Four plug-in long and short wave
coils, 17/6; Beeol coil formers; have been slotted,.
1/- each; R.I. Varley super transformer, 15/-; large
selection of main transformers; L.F. chokes, 40
30 henries, 1/6; large assortment of modern valves,
A.C. and battery; very large quantity variable con-
densers, 1/- upwards; Ultra 52/- speaker chassis, in
handsome cabinet, 45/-; vast selection of fixed con-
densers, resistances, valve holders, speakers, gramo-
phone motors, hand and electric, radiogram parts,
rectifiers, switches, tuners, coil holders, coils and
other components; send us your enquiries and let us
know what you have to dispose of. -Universal Radio
Exchange Services, 15, Princes St., Harrogate. [1138

ensure prompt attention. A30
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'Components, Etc., for Sate.-Contd.
TUNGAR Rectifier, 2-3 amps., with unused spare

valve. L.S.5A, unused, 6 volt Star m/o speaker;
callers only, after 5 p.m.-Trundle, 18, Harborne Rd.,
Edgbaston. -

[1122

HT. Accumulator Charger, 230v.AC., £1; P.M.22,
12/6; wanted, Lotus remote 'control (mains).-

329, Valley Rd., Nottingham. [1117

RADIO HOUSE, HUDDERSFIELD, issues the Reli-
ability Wireless Guide, which will be sent post

free upon request by Messrs. J. H. Taylor and Co.,
15, Macaulay St., Huddersfield. [7823

PART Exchange.-See our advertisement under Re-
ceivers for Sale-Scientific Development Co., 57,

Guildhall St., Preston. [0228

AIR Force 2 -valve Transmitters, Mark II, contains
transformer, choke, high voltage condensers,

ammeter, multi cables, and many other useful parts,
made by G.E.C., new and unused, complete in carry-
ing case, 10/-, carriage extra; Fultograph relay
panels, contain moving coil meter 0-5 m.a., sensitive
relay, 6-1 transformer, Q.M.B. switch, etc., in oak
case, 6/6, post free; complete picture receiver, £2/5.
-Modern Radio, 37, Lisle St., W.C.2. [1155

1,NEWCALL House' and Office Telephone, the latest
and best private telephone known, ringing and

speaking both ways, easier to fix than an electric boll
circuit, works for many months on any small dry or
wet battery of about 3 volts, efficient working dis-
tance up to 200 yards, guaranteed for 2 gears;

28/- per set, inclusive 25 yards silk flexible con-
necting cord; delivery from stock by return post.-
Fredk. Adolph, Electrical Engineer, 27, Fitzroy St.,
London, W.1. [1157

MISCELLANEOUS.
SCOTT SESSIONS and Co., Great Britain's Radio

doctors, officially approved as wireless repairers
by Radio Society or Great Britain and Wireless League;
old- sets of every type repaired, rebuilt, modernised;
send set for immediate quotation.
SCOTT SESSIONS and Co.-New sets constructed

with your or our components, guaranteed finest
workmanship; we specialise in The Wireless World "
circuits; remember, we have satisfied customers
throughout the British Isles and in three Continents;
if you so desire, we will design and construct high
grade apparatus to suit your especial circumstances for
quality, range and selectivity.-Tel.: Tudor 5326. Mus-
well Hill, London, N.10. [0262

ALEXANDER BLACK,

THE Original Wireless Doctor, will call (London
and Home Counties) and cure your set.

CONSULTATIONS by Appointment without Obliga-
tion; sets installed, maintained and brought up

and portable sets on
hire; purity reproduction specialists.

Ebury St., Victoria, S.W.1. Sloane 1655.
év1 [0277

EASY Payments.-We supply, by easy payments,
components, accessories, and sets, any make; 10%

down, balance spread over 11 months.-Send list of
requirements to London Radio Supply Co., 11, Oat
Lane, London, E.C.2. [0337

PÁTENT AGENTS.
PATENTS and Trade Marks, British and foreign.-

Gee and Co. (H. T. P. Gee, Member R.S.G.B. and
A.M.I.R.E.), 51-52, Chancery Lane, London, W.C.2.
'Phone: Holborn 1525. [0001

REPAIRS.
SCOTT SESSIONS and Co., Great Britain's radio

doctors; read advertisement under Miscellaneous
column. [0263

THE BARNES RADIO SERVICE.-Repairs, re-
building, demonstrations, radio. gramophones and

scratch filters; reproduction specialists; any distance.
-53, High St., Barnes, S.W.13: Prospect 5633. [9705

GUARANTEED Repairs by Experts.-Loud-speakers,
headphones, cone units, pick-ups, any type, re-

wound,remagnetised, and adjusted post free 4/-; trans-
formers, from 4/ -.-Howell, 91, Morley Hill, Enfield,
Middlesex. [9555

AGENCIES.
RADIO.-Spare time technical inspectors required in

every town U.K. to service sets on commission
basis. (Replies to previous advertisement under con-
sideration.)-Write qualifications, credentials, present
occupation, to Service, Box 7029, c/p The Wireless
World. - - [1134

EXCHANGE.

NEUTRALISING
CONDENSER

3/6

se"ctáve íty
O pressive finish and neatness

about J.B. Condensers which
give an atmosphere to a set. They

are always "in tone " with the Receiver as
well as " in tune." Behind their excellent
appearance lies skilful designing and un-
erring manufacturing-in fact, all the
qualities of a good job.

The J.R. Midget Condenser la another popular
example of J.B. Precision. Supplied complete

with neat pointer knob.
PRIO&S:

'00025 5/9 '0002 5/6
'00015 4/9 '0001.. ..... ... 4/6

, .00004 41- '000020 3/9

PRECISION INSTRUMENTS
OSRAM 2155.G., D.E.P.215. A.F.4, Gecophone L.F. =s t'^ =-'_-'

transformer, for. Mazda 215S.G., Ferranti 7/1, Advt. of Jackson Bros., 72 St. Thomas' St., London, S.E.r
or Igranic 7/1; bargain. -22, Gilfach Rd., Penygraig, Telephone: Hop 1857
Rhondda. [1151 j '¡
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WANTED.
NIVERSAL RADIO EXCHANGE SERVICES

Li Want your Surplus Apparatus in Exchange for .

Cash or Other Apparatus, new or second-hand; write
now for particulars of our original scheme for a
Better Exchange and Sale Service; all that sound
material you have doing nothing can be turned into
cash or exchanged for other components.-Our ad-
dress: 15, Princes St., Harrogate. [1142

ANTED, H.T. eliminator, A.C., 230v. 60 al a.-
Simpson, Sylvania, Ladderedge, Leek. [1121

COMPONENTS Wanted for Mallard Orgola Senior
(except valves), as specified, must be in perfect

condition.-Box 7007, c/o The Wireless World. [1130 .

RADIO Ideas' or Patents, manufacture, sell, royalty
"basis; send details or specification with terms.-

Box 7032, c/o The Wireless World. [1156

SITUATIONS VACANT.
'IXTIRELESS Operating; fees payable after appoint.

YV V went; amateu- Morse classes.-Manager, Wireless
School, 21, Manor Gardens, London. N.7. [9378

T ADY Canaysser, experienced, 25:30, salary -and com-
J1 mission, some knowledge of wireless an advantage,
educated, good appearance; West London suburb.-Write
Box 6994, e/o The Wireless World. [1118

RECORDING Engineer for Sound Films, some micro-
phone and amplifier experience,. used to control

and balance music.-Write, stating age, experience and
salary required, to Box 6995, c/o The Wireless World.

[1119
BIRMINGHAM Gramophone Makers Require Prac-

tical Engineer for proposed Radio -Gramophone
Department.

MUST Have Up-to-date Experience in Designing
Circuits and Production of Sets.

WRITE, giving full qualifications and where last
'' employed, together with wages required, to Box

6997, c/o The Wireless World. [1123

APPLICATION is Required from Real Live Sales-
men with Experience, some technical knowledge

essential, to manage retail branches of oldest wireless
dealers,- ages 25-35.-Reply 'by letter, enclosing copies
of references of all previous positions and salary re-
quired.-Box 7005, e/o The Wireless World. [1131

WANTED, mechanic -salesman, gramophone, wire.
YV less and electrical; state age, experience and

salary required.-Box 7033, c/o The Wireless World.
[1158

REPRESENTATIVES (Wireless) Wanted for Lou
don Territory, only men with first class connec-

tions need apply; give fullest details of experience,
age and salary required.-Box 7029, c/o The Wireless
World. -

[1150

BOOKS, INSTRUCTION, ETC.
STEP by Step Wireless.-A complete course of in-

struction for wireless engineers; send 1/- for
first 4 weeks. -Clifford Preasland, A.M.I.E.E., Hamp-
ton -on -Thames [0195

FREE: Inventor's Guide on Patents.-T. A. A.. 253;
(W), Gray's Inn Rd., London, W.0.1. ¡6373

"
TELEVISION To -day and To -morrow," the com-

plete 'authorised book- on transmission and re=
ception (Baird Experimental). By S. A. Moseley and
H. Barton Chapple. Fully illustrated. 7/6 net, from
a bookseller, or Pitman's, Parker St., Kingsway,-
W.C.2. [1144

AUCTION SALES.

By Order of the Senior Official Receiver in Companies
Liquidation. In the Matter of Recordaphones, Ltd., in

Liquidation.
SALE ROOMS:62a, ALDERSGATE ST., LONDON, E.C.1.

THE VALUABLE STOCK OF
135 RECORDAPHONES COMPLETE WITH SHAV-
ING AND HEARING MACHINES, 100 Recorders,
Shaving and Hearing Machines, Stock of Spare Parts
and Accessories, 500 Cylinder Records, 60 Mahogany
and other Cabinets, Western Electric Microphone, Gap

Bed Lathe.
WELL -MADE OFFICE FURNITURE,

12 mahogany Roll -Top, Pedestal and - other Writing
Tables, Lounge, Elbow and Standard Chairs, 5 Type-
writers (Royal- and Underwood), Universal Postal.
Franking Machine, Roneodex, All -metal Cupboards,
Filing Cabinets, Neste of Drawers, 6 Axminster Carpets,

and other effects.
FRANK G. BOWEN, LTD.,

will sell by Auction at their Sale Rooms as above, on
THURSDAY, AUGUST 14th, 1930, at 2 o'clock.
On View day prior and morning of sale. Catalogues

may be had of the Senior Official Receiver in Companies
Liquidation. 33, Carey St., W.C.2, and of the Auction
eers, as above.
believe to be thoroughly reliable.
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M -L MAGNETO
SYND. LTD.
Radio Dept.
COVENTRY.

Telephone: 5001.

posted to -day will
bring you by re-
turn particulars
of how you can
operate an

All -Electric
Receiver
from a

supply main,
by using
the

D. C. to A. C.
ROTA RY

TRANSFORMER
Il'ritefor Pamphlet 596/1.

Can be supplied to run from any voltage
12-250 V.D.C. 40 watt model £13; 85
watt model £19.
Recommended and used by Philips Radio,
Marco n i p h o n e, Burndept, Kolster-
Brandes, M.P.A., etc., etc.

j,

p HóMA

1O"sFyoutINTBRaFERENCE

PAILLARD
ELECTRIC INDUCTION MOTOR

No brushes or commutator to cause interference. No belt.The motor runs smoothly and silently, without variation inthe revolution speed even with largely fluctuating mainscurrent. so" velvet -covered turntable, automatic brake andcut-out. For roo-xlo and 200-250 v. A.C. 7r x 5c" x 51"

£4/17/6 (without Unit Plate, 14/10/0).

Super Pickup and Arm, £212/ 6.
Gramophone Cabinet fitted

with Paillard Motor, Super Pickup
and volume control, 18115/0 complete.

APOLLO GRAMOPHONE CO., LTD.,
4-5, Bunhill Row, LONDON, E.C.1.

V

"
The BEST BOOKS on WIRELESS

The range of books published from the offices of "The Wireless World" " Calculation and Measurement of Inductance and Capeity":covers every conceivable phase of wireless. Below are given a few by W. H. NOTTAGE, B.Sc. (192f). Price 7/6 net. By Post 8/-.

V

II
selected titles. A complete list will be sent on request.

The Thermionic Valve and Its Development in Radio -Tele -
"Wireless Telegraphy and Telephony": by H. M. DowsEir,graphy and Telephony": by SIR AMBROSE FLEMING, M.A.,

M.LE.E. (xgz2). Price 91- net. By Post 9/6. .D.Sc., F.R.S. (x924). Price 15/- net. By Post
/11

/t
,../.5/9.

"Thermionic Tubes in Radio -Telegraphy and Telephony": by
JOHN SCOTT-TAGGART, F.Inst.P., A.M.I.E.E. (1924). Price 15/- net. "Alternating Current Work": by A. SHORE, A.M.I.E.E. (1919).By Post 15/9. Price 3/6 net. By Post 3/9.

!' Obtainable from all booksellers or direct from the publishers : ,,.

li
1LIFFE & SONS LTD., Dorset House, Tudor Street, London, E.C.4.

w.w.1 I'
Mention of " The Wireless World," én writing to advertisers, will ensure 4romPt atténtion. A,¿
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USE YOUR A.C. MAINS.
AND A WESTINGHOUSE RECTIFIER

TO GET THE BEST OUT OF
YOUR SET IN THE EASIEST WAY

(]WESTINGIKOUSE[
METAL RECTIFIERS
have a higher efficiency than
any other form of rectifier.
They have nothing to wear
out-no fragile filaments-
no chemical action-and there-
fore do not require periodical
replacement.

Type A3
D.G. Output 9 v. 1 amp.

23/6

The Westinghouse Brake & Saxby Signal
Co. Ltd.,

82, York Road, King's Cross, London, N.1.

Most of the leading manu-
facturers are incorporating
the Westinghouse Metal
Rectifier in their sets and
eliminators.

There are units for all
purposes - high tension,
low tension, battery charg-
ing, grid bias, etc.

Send a 2d. stamp for our 32 -page Booklet "The
All Metal Way, 1930," which gives circuits and
fte1 details.

for the
Serious Amateur
Apparatus bearing the name PARMEKO is
practically laboratory apparatus. Exceptionally
well designed and made from the best materials.

The PARMEKO range is exceptionally wide,
embracing Transformers and Chokes for all circuits

featured in the technical
press, yet we specialise in
apparatus to your own
specification-ask for a

quotation when you
need apparatus you
cannot buy from stock.

Write for price list of Wireless Mains Apparatus.

PARTRIDGE ác MEE Ltd.,
26, DOVER STREET,

LEICESTER.
74, NEW OXFORD STREET,

LONDON, W.1.

Advertisements for " The Wireless World °' a

l4)eson seis the
worlds

standard
Model 506, Pin 'Jack Voltmeter
complete with high range
standard testing cables.

Price £ 2 . 10 . O
To obtain the very best results from
your receiver, you must be quite sure
that the High Tension, Low Tension
and Grid Bias Voltages are regulated
correctly.
For exact measurements of these
variable voltages be sure you use a
Weston Pin Jack Voltmeter.
It is sold by all Radio Dealers as the
finest instrument for accuracy and
reliability.

WESTON
ELECTRICAL INSTRUMENT

CO., LTD.,
15, Great Saffron Hill, London, E.C.I

A.2

only accepted from firms we believe to be thoroughly reliable.
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TWO IMPORTANT
MULLARD RECTIFIERS

A small full wave rectifier with an output up to
30 mA. at 250 volts.
This is usually adequate for most Iwo or three
valve receivers.

Filament Voltage - - 4.0 volts
Filament Current - - 0.6 Amp.
Max. Anode Voltage (R.M.S.) - 250-250 volts
Max. Rectifier Output - - - 30 mA.

PRICE 15/-

A high voltage half wave type, giving an output

up to 60 mA. at 500 volts. Suitable for use in
conjunction with larger types of receiving sets

Filament Voltage 4.0 volts

Filament Current - LO Amp.

Max. Anode Voltage (R.M.S.) 500 volts

Max. Rectifier Output - - 60 mA.

PRICE 17/6

Mullard Master Rectifier Valves
for A.C. Sets and N.T. Units
A dvt. The Mullard Wireless Service Co., Ltd., Mullard House, Charing Cross Road, London, W.C.2. Ark,

Printed for the Publishers, ILIFFE & SONS LTD., Dorset House, Tudor $treet, London, E.C.4, by The Cornwall Press Ltd., Paris Garden, Stamford Street, London, S.E.r.
Colonial and Foreign Agents:

EXITED SsAxns-7. he International News Co., 131, Varick Street, New Yo,k. IaeacE-W. 11. Smith S Son, 248, Rue Riven, Paris; Hachette et Cie, Rue Réaumur, Parse.
Bnr.orox-W. II. Smith & Son, 79, Marche aux Holes, Brussels. Inmw-A. H. Wheeler A Co., Bemtay, Allahabad and Calcutta. Souºu ArnmA-Centtal News Agrmy,

ArscneneA-Gordon & GoteS, Ltd., Melbourne (Victoria), Sydney (N.S.W.), Brisbane (Queensland), Adelaide (S.A.), Perth (W.A.), and Launceston (Tasmania).
CAheoA-The American News Co., Ltd., Toronto, Winnipeg, Vancouver, Montreal, Ottawa, St. John, Halifax, Hamilton; Gordon A GeteS, LIS.. Toronto: Imperial llewa Co..

Toronto, Montreal, Winnipeg, Vancouver, Victoria. .Netw ZEAn.ccoe -Gordan 1, Gates, Ltd., 'Wellington, Auckland, Christeburcb and Dunedin.
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THE REGIONAL ONE

Stocked by all good dealers and the
best value in a Condenser, of this
type that you can possibly obtain.
The capacity is '0001 mid. and the
design provides smooth reaction at
all points of the scale. Fully
guaranteed for efficiency and finish
by " Utility" - makers:. of the

Isit Dials, Condensers and Switches
that experienced constructors
always choose. Illustrated list
free for a p.c.

Other 00015 .. .. .. .. .. 7l-
. '0002.. .. .. .. .. .. 7/6

WILKINS & WRIGHT LTD.,
"Utility" Works,

Holyhead Road, BIRMINGHAM. '

No. 572. Vol. XXVII. No. 7.

Yourfinal choice
in Radio will be

Write for Free Booklet on " All -Electric Radio and details
of Easy Payments to E. K. Cole, Ltd., Dept. W., Ekeo"

Works, Southend-on-Sea.

;CBÑDENS 1 S
Adel. of Telegraph O.rndenser Co.. Ltd.. W

Copyright. Registered as a Newspaper
for transmission in the United Kingdom.
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RECTIFYING

VALVES
TO RELY ON

Reliable and efficient H.T.
supply assured . output
easily varied and smoothed

long life and high
efficiency ... in fact PHILIPS
Rectifying valves. There is a
Philips valve suitable for every
all -electric receiver H.T. Unit,
transmitter, amplifier, and
wherever D.C. is required from
A.C. There are over 50 types
for special purposes.

Type 1821 (illustrated) is a new
full wave rectifier with a max.
anode voltage of 250 and an
output of 60 m/A. The
filament takes a current of one
amp. at 4 volts. Price 17/6.

PHILIPS
RECTIFYING VALVES

Made by the manufacturers of the famous Philips A rgenta electric lamps,
commercial and industrial fittings, all -electric radio receivers, and neon signs.

PHILIPS LAMPS LTD., PHILIPS HOUSE, 145, CHARING CROSS ROAD,
LONDON, W.C.2.  41,

A

C
posted to -day will bring you
by return particulars of how

you can operate an

C
All -Electric Receiver from a

DC
supply main, by using the

ROTARY
TRANSFORMER

Can be supplied to run from any voltage
12-250 V.D.C. 40 Watt model £13 ; 85 Watt
model £19. Recommended and used by
Philips Radio, Marconiphone, Burndept,

Kolster-Brandes, M.P.A., etc., etc.
THE M -L MAGNETO SYND. LTD.,

Radio Dept., COVENTRY.
7 elephone : 5001.

Write for Pamphlet 5%/I
which gives fall details.

Godbold.

Mention of " The Wireless World," -when writing to advertisers, will ensure Prompt attention.
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EVERYTHING 9 &C. ELECTRICALyour,Juavalee

0$raivitValves Sold by all
Wireless Dealers

MADE ENTIRELY IN ENGLAND.
REDUCED PRICES

The following types . of OSRAM VALVES are REDUCED IN PRICE
as shown, the reductions becoming operative immediately.

TYPES

Osram H.L. 210
H. 210
L. 210
H.L. 410
H. 410
L. 410
H.L. 610
H. 610
L. 610

Osram P. 215
P. 410
P. 610

OLD NEW
PRICES PRICES

1016 8/6

1216 i0/6

TYPES OLD NEW
PRICES PRICES

Osram P. 2
P. 240
P. 425 151- 1 36
P. 625
P. 625A

Osram S. 215

S. 410 2216 201.
S. 610

Osram P.T. 240
91 P.T. 425 251- 22 6

P.X. 4

P.T. 625 } 301- 27/6
Prices apply only in Great Britain and Northern Ireland

Advt. of The General Electric Co., Ltd., Magnet Muse, Kingsway, London, W.C.a.
A Advertisements for " The Wireless World " are only accepted from firms we believe to be thoroughly reliable.
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Price:
A.C. or D.C. E25Model

DUBILIER CONDENSER CO. (1925) LTD.
Ducon Works, Victoria Road, N. Acton, London, W.3.

GENEROUS
HIRE PURCHASE

TERMS

AUGUST 13TH, 1930.

FROM THIS SET
Here is a reasonably priced all -
from -the -mains receiver which
will deliver  64 watts of audio
frequency energy to the loud
speaker-more than enough for
average domestic purposes.
Quality of reproduction is
remarkably fine and will do
justice to any Reproducer.
The Dubilier all -electric set is
economical to run, too, main-
tenance costing only a few pence
monthly.
It is just the set for your non-
technical friends.
If unobtainable from your dealer, write direct

to us giving his name and address.

UBILIE
ALL - ELECTRIC RADIO

HYDRA
CONDENSERS

A high safety
factor, an ac-
curate rating, a
long life, a
moderateprice.

If that is your specification for a
power condenser specify Hydra.
Hydra completely fills your each
and every requirement,

LOUIS HOLZMAN,
LTD.,

37, Newman Street, W.1.
Telephone: Museum 264c

Mention of " The Wireless World," when writing
to, w1 -

Hear the new
N.K. FARRAND

INDUCTOR
LOUD SPEAKER
Moving Coil

£3 .10 . 0quality without 3
its drawbacks.
This remarkable loud speaker not
only equals the moving coil but im-

 proves on its sensitiveness, clarity and beauty of tone. Cheaper to buy.
Simple to operate. No batteries. Large quantities supplied without

delay. Full details free on request.

The Latest Eliminators
and all -mains units specially made for portables and

built-in sets from £2:10 :0 to £6 : 0 : 0

FOR YOUR HOLIDAY
The New Columbia Cadet Portable Gramophone, exceptionally small,
automatic stop, wonderful tone,

Only 57/6 ! Various colours.
Complete range of all H.M.V. and Columbia gramophones and records. Portable
wireless of every description.

Ready to take away:-
Charged accumulators and H.T. batteries to fit all portables carried in stock.

WILL DAY LTD.
19 LISLE ST., LEICESTER SQ., W.C.2

'Phone : Regent 0921-22.

to advertisers, will ensure prompt attention. n_

s
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Never 6efó such
Q

`` "
r'`edl . ippi'tc:G" " by
ccrnsurrEirZej only 0.2 amps

With i eddnce of or 8'`ti
carF accegt " ' verY large mP rf an` the
re rkablr high 4rriplifir.atior: fact c,f

gives a good stage gain. A high ou u..
n1ay the:dore be at-LFintaÉnect tociefiiler with
rern4rkab[y fínq!Y_.

3£;:

A3 Advertisements for "The Wireless Worl;i are only accepted from firms we believe to be thoroughly reliable
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The
LEWCOS SUPER

COIL.

THE LONDON ELECTRIC
WIRE COMPANY AND

SMITHS LIMITED,
CHURCH RD., LEYTON,

LONDON, E.10

AUGUST 13TH, 1930.

"Results Twice As
Good."

" I should like to say how pleased I am with
your Super Coil, as with my 5 -valve set I am
getting twice as good results as with some
others of a different make which I have used."

The above testimonial can be seen on request.

Superior to any other make, the Super Coil illustrated above isone of the greatest of Lewcos achievements.
The following are a few of its advantages :-
x. Ít fits the standard 6 -pin base.
2. The Aerial Coil can be used as a Grid Coil followed by one or more H.F. Stages alternatelyas a Reinartz Aerial Coil with Plug -on reaction winding.
3. The H.F. Transformer with Plug -on primary winding can be used with 3 Electrode Valvesalternately with Screened Grid Valves.
4. Range of Primary Coils gives wide choice regarding selectivity and amplification.

Full particulars will be sent on request.

Regd.

LARGE STOCKS OF
ALL LEWCOS PRODUCTS

CARRIED AT ALL
BRANCHES.RADIO PRODUCT FOR B TT

PARFAIT
SUPPLIED IN SIX FINISHES

Semi -Polished Black Semi -Polished Mahogany
Highly Polished Black Highly Polished MahoganyMatt Cube Surface.

Obtainable from most wireless dealers.
Advertisement of H. B. Potter .E Co., Ltd., Station Buildings, ROCHDALE.

Unrivalled for all
WIRELESS & ELECTRICAL Purposes.

e Write to Magnet Dept.
for Latest Booklet.

a
DARWINS LIMITED, Fitzwilliam Works, SHEFFIELD.' London Office: 8o, Bishopsgate, E.C.2.

The N etc

Farrand
Patent

K INDUCTOR
LOUD SPEAKER
"The performance is remarkable for the

unusual output in the bass

The general effect is perhaps the closest
approximation to that of the moving coil
that has yet been achieved with a
moving iron armature."
-Wireless World Test Report, July 30th.

£ a. d.
Chassis Complete.. 3 10 0
In Artistic Cabinet, Oak 6 6 0

Mahogany 6 16 6
On Artistic Sound S creen,Oak 6 10 0

Mahogany 7 0 0
The Of all good dealers. Illustrated catalogue
Perfect free on request.

d Speaker A. BRODERSEN,
11, Northampton la., Norwell Ed., London. E.C.1. 'Phone: Cleryeodr 7286.

Mention of " The Wireless World," when writing

4

$ TECHNICAL TERMS
(1926)

fiCompiled by S. O. Pearson, B.Sc.
Issued in conjunction with "THE WIRELESS WORLD."fi

DICTIONARY
of WIRELESS

THIS volume contains concise definitions of terms and
expressions commonly used in wireless telephony and
telegraphy, and serves as a guide to all those interested
in wireless who come across, from time to time,
unfamiliar words in their reading. Well illustrated
and cross-referenced.

Price 2/- net. By post 2/2.
From leading booksellers or direct from

.ILIFFE & SONS LTD.,
4.w.48. Dorset House, Tudor Street, London, E.C.4.

to advertisers, will ensure prompt attention. A4
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THE VARLEY BI -DUPLEX
WIRE -WINDING invented
over a quarter of a century

ago and used in adl our ANODE
RESISTANCES, TAPPED
RESISTANCES and VARI-
ABLE RESISTANCES, is
almost a classical achievement
in Radio. No other method of
winding can compare with it
for performance.
VARLEY ANODE RESIST-
ANCES, which are accurate to
within five per cent., are sup-
plied in a universal holder-an
original Varley feature enabling
the resistance to be mounted
either vertically or horizontally.
Write for Sections B and C of
the Varley Catalogue which
gives details of the 16 models in
the Varley range of ANODE
RESISTANCES, varying from
5,000 to 500,000 ohms.

Prices from 4/6 to 17/6

i"

f
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its
giainophone

and givespelt music

THE

COMPLETE
You have no idea how good gramophone
reproduction can be until you have heard it
reproduced with the aid of a B.T.H. pick-up.
Its brilliant performance will be a revelation.
You can get a B.T.H. pick-up complete with
tone arm for 45i- or supplied with four
adaptors thus enabling it to be fitted to the
tone arm of any gramophone.
Let its fine performance give you the
pleasure of perfect reproduction.

PICKUP
and ADAPTORS

THE EDISON SWAN ELECTRIC CO.,LTD.
Radio Division,

la Newman Street, Oxford Street, W.1
Showrooms in all the Principal Towns

EDISWAN W.84 i
Adverti enaent of Oliver Pell Control Ltd., Kingsway House, 503, Kingsway,
London SV.C.z. Telephone: Holborn 5303.
o :aye. tisentents for " The Wireless Woad ' are only accepted from firms we believe to be thoroughly reliable.
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Do you appreciate that the Varconiphone Pick-up, followed by
a simple z -valve amplifier and a good speaker, will give you the
finest possible reproduction with full volume.
The average output from the Marconiphone Pick-up is t } volts
R.M.S.-over z volts peak. To load a super power valve such
as Marconi PX4 or P6a5A, which operate with 30-36 volts
grid bias, it is only necessary to interpose one stage giving a
gain of fifteen to twenty. All you need is a resistance -capacity
coupled MH4 (for A.C. Mains) or HL6to (six volts) and you have
then enough volume for dancing to, if with.

If you are a z -volt user, have an Hzro similarly coupled to one
or two Marconi Pz valves, according to the power required, and
you will be astonished at the results.
For quality the Marconiphone Pick-up stands alone -a moment's
hearing will convince you. The characteristic is level from zso
to 4,5oo cycles, with a rise below zso compensating for the
recording loss of low frequencies and a sharp drop at 5,000
which reduces the proportion of scratch without impairing the
brilliancy of the upper register.
And it is All British.

Complete with carrier arm (ball bearing) and swivelling head-

Vl
é3 3  u

he rvellous
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OUR TECHNICAL INFORMATION
SERVICE.

OR some considerable time past we have been
concerned over the ever-increasing popularity pf
The Wireless World Information Service. When

we say concerned, we do not wish, to imply .anxiety
for ourselves, because there could, perhaps, be no surer
indication of the appreciation of the reader for the paper
than the continual increase in the number of enquiries
we receive on technical matters. Our concern is that

r the ; fullest service which our Information Department
is able to give should be available to our regular readers,
for whom alone the service is conducted,. but the con-
ditions under which it is carried out at present do not
ensure that the service is exclusively theirs. We find
that a great deal of our time is taken up in replying
to questions from non-readers or from those who merely
fake a single copy of the paper in' order to obtain the
coupon which until the introduction' 0 Ithe present
scheme has entitled them to a free reply.

A7

Our aim, therefore, has been to devise some means
of ensuring that the full energies of our Information
Department are retained for our regular readers and
are not diverted to those who have not the same call
upon our assistance. We have decided, therefore, that
from now on the service of our Information Department
can be available only to regular readers.

Defining the Regular Reader.
We define a regular reader as one who takes the

paper regularly week by week. Therefore, we must
stipulate that, to qualify as a regular reader, the reader
must either be a direct 'subscriber at the regular sub-
scription rates for a period of not less than six months,
when he will receive copies regularly by post, or, if he
prefers, he can obtain his copies through his local news-
agent and thereby avoid the payment of the extra
amount for postage. Under the latter arrangement the
reader.. will be required to complete a registration form
obtainable on application to the publishers, and pay to
his newsagent, in advance, for copies over a period not
less than. six months. When The Wireless World re-
ceives such a subscription or completed registration form,
the form will be returned to the reader -with a registered
number inserted. This .number must be quoted with
name and address in all future correspondence with our
Information. Department. Those readers who already
subscribe direct will be given a registered number and.
advised 'accordingly. Unless this number is .quoted,
questions can no longer be dealt with through the
information service. ' The rules of the information
service, setting forth the nature of the questions which
will be answered and other details, 'are to be found' each
week inserted on the page devoted to published replies
to readers' queries. These published replies are a selec-
tion from amongst those which are considered to be of
general interest.

No Extra Cost to the Reader.
It will be seen 'that, to obtain the frill advantage

of the information , service, the regular reader is in-
volved in no, extra cost in becoming a registered reader
and obtaining the: free services of The Wireless. World
technical Information Department so that we are " still
able to retain our ideal of a technical service which
is ". free."

We 'ther'efore ask all readers who in future wish
to avail themselves of the services of The Wireless World
Information Department to make application for a regis-
tration form to- the Publishers of The Wireless World,
and from the date of the 'present issue the hew arrange-
ment begins to operate.
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A Batteryless

One=valve Loud Speaker

Receiver with Ganged

Band `pass Filter.

By

W. I. G. PAGE, B.Sc.

T was not very long ago that it required at least three
valves to hear the local station at reasonable strength.
Then came the pentode, which made the same result

possible with two valves, and to -day, with the added
assistance of more powerful transmissions, it is quite
feasible to dispense with all but one valve. Progress in
the design of indirectly heated A.C. valves and the
development of a new form of detection have certainly
been an indispensable factor in rendering this possible.
The underlying principles of
the single -valve loud speaker
set having, an indirectly
heated pentode as power
grid detector were given in
last week's issue, and it re-
mains to describe the con-
struction of a receiver as
already outlined.

The first important con-
sideration is a tuning scheme
which will give the neces-
sary selectivity and good
quality, taking into account
the heavy load that the A.C.
pentode imposes upon its

AUGUST 13th, 1930.

ONE

this journal,1 the common capacity can be worked out
from a formula, such that the resonance curve can be
made to have almost a square top to fit the transmitted
carrier wave, together with its full quota of sidebands.
Actually the corners become upswept to produce two
peaks, the distancé apart , of which should be about
ro k.c. if sidebands, and, therefore, high notes and over-
tones so necessary for clarity in speech and music are to
be retained in their correct proportion.

That the capacity -coupled
band-pass filter is suscep-

SPECIFICATION.
The set, which ís extremely simple to construct, is

designed for local station reception, and embodies an
indirectly heated pentode as power grid detector.
Ganged Band-pass Filter with capacity coupling. Peak

separation of 10 k.c. arranged at the middle of the medium
broadcast band. High selectivity with retention of side -
bands. One -dial tuning.

Power Output 350 to 400 milliwatts.
All A.C. Operation. No applied grid bias needed.
Reaction controlled by differential condenser.
Wave Range 200-630 metres.
Eliminator as separate unit. As intervalve couplings are

absent, motorboating, hum and instability are entirely
prevented with the minimum of smoothing equipment. .

grid circuit. A ganged capa-
city -coupled band-pass filter, as used in the " Band-pass
Four " receiver, immediately suggested itself, and the
resulting high selectivity and good quality soon showed
that this choice was justified. The filter consists of two
coils L, and L separated by a vertical earthed screen.
Their axes are at right angles, the only coupling between
them being the common condenser C.; in fact, if the
latter be short-circuited, no signal should be heard.

When the common coupling condenser C. is made
large, the voltage across it is small and the coupling
becomes loose, and vice versa. The looser the coupling
the less evident becomes the " double -hump" in the
tuning curve referred to later. As already explained in

tibie to fairly simple mathe
matical treatment commends
its use in favour of other
two -circuit tuner arrange-
ments. If properly designed
the selectivity can be kept
Constant throughout the
waveband, and so numerous
are' the advantages-not the
least of which is one -dial
tuning --that most of the
elaborate sets in America
incorporate such filters, and
there is evidence that we
shall see quite a number of

them at Olympia' this autumn. The price paid for the
good qualities so far outlined is not great ; the signal
strength will not fall below 7o per cent. of the maximum
attainable with two similar coils arranged to give signal
strength at the expense of all the other essential factors.
As there is no intervalve tuning to fill in the depression
between the two peaks, it is advisable not to make the
filter coils of too " low -loss " design, otherwise the
peaks will be over -pronounced and the value of the filter
nullified. It is an inherent property of such a tuning

1 "Capacity Coupled Filters." By A. L. M. Sowerby, April
2nd and 9th, 1930.
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The Regional One.-
scheme that the peaks, if correctly spaced at the middle
of the waveband, will tend to coalesce at the shorter
wavelengths, and sidebands 'will be cut unless the coils
have sufficient H.F. resistance. The two inductances
must be matched as nearly as possible, and the average
dynamic resistance of each tuned circuit should not,
exceed about 12o,000 ohms. Calculation shows that the
largest coil in the circumstances should be just a shade
over tin. effective diameter, such as could be wound ón
a six -ribbed 21 -in. (overall) ebonite former. The two
coils used in the receiver which are wound to the formulae
'of S. Butterworth for minimum H.F. resistance, have
the specifications shown in Table I.

®Woo:.
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resistance, are obtained extremely easily from The Wire-
less World " Radio Data -Charts "; these tables are almost
indispensable for the scientific design of tuning circuits.
The peak separation when using a filter of two 225 µH
coils, as specified above, is given by the formula

1

r2

Peak separation (cycles) -
2Cm2

2IrL
Somewhere below 30o metres the peaks merge together,

but the sidebands are safeguarded by the increased H.F.
resistance at this wavelength. Those who habitually
listen to a station on about 250 metres would be advised
to use a coupling condenser of o.006 mfd., giving a peak

L
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Fig. 1.-The circuit diagram. C1 and C2, ganged 0.0005 mfd. log. law variable condensers; C3, trimming condenser 1.5 to 50 µµF;'
C4, 0.0002 mfd. differential condenser;

X

C5, 0.0001 mfd. Cs and Cg, 2 mfd. 700 volt D.C. test; C7, 0.001 mfd. ; CB and Cu), 4 mfd.700 volt D.C. test; C', 0.01 mfd. R1,0.5 meg.; R2, 15,100 ohms; L4, centre -tapped L.F. choke, 35 henrys inductance with 40 mA.D.C. resistance 41Óo ms ; L5, L.F. choke, 22 henrys inductance at 45 mA.; D.C. resistance 430 ohms. The mains transformerhas 3 centre -tapped secondary windings; 4 volt, 1.0 amp.; 4 volt, 1.0 amp.; 250 volt + 250 volt. Details of the coils L1, L2 and 1,3are given in the text.

The reaction coil L3 is wound in the same direction r s
the inductance L2. The coil data giving inductance,
waveband covered, and shape " for optimum Hir.

TABLE 1.

Dia. of 6 -ribbed ebonite' former
Effective dia. ..
No. of turns (wound touching)
WireWinding

length.. . .

Inductance ..
Waveband covered with 50 to 500 µµF.

tuning capacity .

Average dynamic resistance ..
Aerial tappings, L1

Common coupling capacity C. .

Peak separation of filter at 250 metres
350
475

Reaction winding spaced 0.3in. from
low -potential end of L2 .. ..

2in. overall.
2.05in.
80.
No. 26 D.C.C.
2.2in.
225 µH.

200 to 630 metres.
120,000 ohms (approx.).
14, 18, 22; 26, 30 and 35

turns from earthed end.
0.01 mfd.
Zero.
11.9 ko.
17.5 ke.

12 turns No. 34 D.S.C.
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separation of io k.c. according to the above formula at
this wavelength. On the other hand, for receiving 5GB
only, Cm could be made 0.02 mfd. For general alterna-
tive programme work the capacity value used, namely
o.or mfd., is a good compromise.

If a o -5o or o -roo milliammeter is available for con-
nection in the positive H.T. lead, the " double -hump "
funing can clearly be seen as a double kick down-
wards of the needle as a station above 30o metres is
tuned through resonance. The London Regional
Station, at whose wavelength the present filter provides
a peak separation of about 12 k.c., causes the two peaks
to be completed within approximately one degree on
the o°-roo0 scale of the tuning dial ; this is roughly cor-
rect since the whole tuning scale embraces about 1,000
k.e., one degree representing 10 k.c. if the condensers
had been of the S.L.F. type. The deviation from this
is only small when log. law condensers are used.
When reaction is pressed too far, one peak becomes



The. Regional One.-
much higher than the other. With the ant of a meter
it is easy to apply reaction correctly to tune accurately
to the slightly increased reading half-way between the
two peaks...

When ganging the two variable condensers CI and C2,

first, adjust the trimming condenser Cs to minimum,
loosen the screws on one side of- the universal joint,
bring the two rotors approximately in line, and tune in
a station of low wavelength. By tuning in a longer-
wave station, using the trimmer and reganging on

That the set is simple to construct is evident from this plan view.
The centre terminal is for the H.T + connection from the elimi-
nator. The H.T. negative lead is joined to the earth terminal.

the lower wavelength, it will be found that the ganging
holds over the complete waveband. The small trouble
incurred is amply repaid with high selectivity and. good
signal strength.

A description of a set with a specialised detector would
hardly be complete without an examination of the valve
characteristic under working rectifying conditions,
especially as excellent quality of reproduction is claimed.
In Fig. 2 is given a dynamic curve for the preparation
of which the writer is indebted to Mr. E. Y. Robinson,
of the Mazda Valve Laboratories. The prIblems in -
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volved are complex, and little help can be derived from
the ordinary anode current/ anode volts curves so valu-
able for power output and distortion calculation with
a valve performing the single function of amplifying.
An intermediate step must 'be taken, assuming a resist-
ance -coupling in the output stage, and from the detec-
tion characteristics so obtained, a transformer or choke
coupling curve can be deduced.

This somewhat roundabout method is rendered neces-
sary by  the various depths of modulation which have to
be considered. The final curve (omitting the inter-
mediate stage) is given in the figure for a loud speaker
impedance of 8,000 ohms when 200 volts are applied to
the anode. ` The characteristic refers to the detection of
a five -volt (R.M.S.) carrier -wave which will swing to
a maximum of ten volts (R.M.S.) when the modulation
is loo per cent.

Calculation of Input, Output, and Distortion.
If the degree of curvature be analysed it will be found

that the second harmonic distortion does not exceed 4.5
per cent., which: is unobjectionable. For six -volt car-
rier -wave the second harmonic distortion is io per cent.,
which is clearly inadmissible, thus establishing that the
largest input that can be accepted by an A.C. / Pen as
power -grid detector without distortion . is a wave of  5
volts R.M.S. modulated loo per cent. The measured
power output for the safe input conditions just discussed
is 76o milliwatts, but as an average modulation of- 70
per cent. is more likely to occur in practice, the mean
output will not exceed 400 milliwatts.

These figures do not conflict seriously with the input
and output constants prophesied in last week's issue
from a consideration of the properties of a three -electrode

and an examination
of the, curve reproduced herewith. It may thus fairly
be stated that the loud speaker volume from ` The
Regional One when the grid of the valve is fully
loaded from a local transmission, will be quite equal to
that developed by the P.240 type of valve when giving
of its best.

The construction of the
receiver should present no
difficulty whatsoever, for,
excepting the, disposition
of the band-pass filter com-
ponents, the general layout
need not follow any special
plan, since in a one -valve
set intervalvé couplings do
not exist! Each 0.0005
mfd. member of the ganged
condenser is of the single -
hole -fixing type, and relies
on a vertical panel for sup-
port. .A small rectangular
piece of /in. plywood is,
therefore, screwed - to the
vertical metal screen and
to the baseboard to hold
the secondary. condenser.

Care, must be taken to
arrange a clearance
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Fig. 2.-Dynamic detection
characteristic of the Mazda
A.C./Pen valve. The curve
is for the maximum signal
carrier voltage (R.M.S.) of
5 which when modulated to
100% will swing to 10 volts
(R. M. S.). The curvature
distortion does not exceed
4.5% second harmonic
which is negligible. The
depression of mean anodecurrent should not be
greater than 15 mA. when a
loud signal is tuned in. The
undistorted output is. nearly

400 milliwatts.
A IO
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LIST OF
RECEIVER.

2 Ebonite coil formers, 6 -ribbed, 2.lin. dia. overall, 31in. long (Becol).
1 Ganged condenser, 2 members of 0.0005 mfd. log law, N.S.F.

No. 335 (George Becker, Ltd., 39, Grafton Street, London,W..1).
I Gang coupler, N.S.F. No. 344 (George Becker, Ltd., 39, Grafton'

Street, London, W.1).
1 Slow-motion dial, Type R -204A (Ormond).
1 Neutralising condenser, 1.5 to 50 µµF. (Type R-165, Ormond).
1 Fixed condenser, mica, 0.01 mfd. (Type B.77511, Dubilier).
1 Fixed condenser, 0.0001 mfd. with grid leak clips (No. 620,

Dubilier).
I Fixed condenser, 0.001 mfd. (Type No. 620, Dubilier).
1 Differential condenser, 0.0002 mfd. (Magnum).
1 Grid leak, vacuum type, 0.5 meg. (Ediswan).
I Valve holder, 5 -pin (Lotus).
1 Resistance and holder, 15,000 ohms (Varley).
1 High frequency choke, Binocular (" Junior," McMichael).
1 Low frequency Pentode choke, centre -tapped ("Pentomite," R.I.).

PARTS.
2 Fixed condensers, 2 mfds., 700 volt D.C. test (Loewe).
5 Terminals, aerial, earth, H.T.-F, L.S., L.S. (Belling -Lee).
Terminal strip, 10 x 11 x fin.
Plywood panel, baseboard, wire, screen, screws, etc.

ELIMINATOR.
1 Screening box, 61x 61x 6in. (Magnum).
2 Fixed condensers, 4 mfds., 700 volt D.C. test (Loewe).
1 Low frequency choke (" Hypercore," R.I.).
1 Mains transformer; slate mains voltage and frequency when

ordering (Type No. 27, Rich & Bundy).
1 Valve holder, 4 -pin (W.B.).
Flex and lamp adaptor; etc.
Valve required for receiver, Mazda AC/Pen; for eliminator,

Philips rectifier, No. 1821.

Approximate cost of receiver (without valve), £4.
Approximate cost of eliminator (without valve), £3.

In the " List of Parts " included in the descriptions of THE WIRELESS WORLD receivers are detailed the components
actually used by the designer and illustrated in the photographs of the instrument. Where the designer considers it
necessary that particular components should be used in preference to others, these components are mentioned in the article
itself. Ir.1 all other cases the constructor can use his discretion as to the choice of components, provided they are of equal
quality to those listed, and that he takes s into consideration in the dimensions and layout of the set any variations in

the size of alternative components he -may use.
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Dimensions and drilling data of the panel and terminal strip.
A = 7/16in. dia.;' B = 5t16in. dia.; C= 5/32in. dia.; D = 1;8in.

dia. and countersunk for No. 4 wood screws.

between the common rotor spindle and the screen, for
should these two come into contact with one another the
coupling condenser would be short-circuited. The
differential reaction condenser Ca is wired so that feed-
back is increased by a clockwise rotation. Should the
set not oscillate when this condenser is set at maximum,
the reaction winding L3 can easily be' dipped. along the
former towards the tuning inductance La ; however, to
prevent alteration of tuning capacity with change of
reaction setting, the reaction winding must be kept as
far away from L2 as possible.

The eliminator, which is housed in a standard
H.F. screening box measuring 64in. x 6¡in. x 6in., has
been made a separate unit, as it is felt that the reader
would not want to tie up this equipment a.one-valve

A II

set. Furthermore, if he has A.C. mains it is likely that
he already possesses such simple rectifying and smooth-
ing components. The extremely small spacq occupied
by the eliminator is due to the use of the new type of
high -permeability choke, which is little larger than a
matchbox and yet has an inductance of over 20 henrys
when carrying 45 mA. D.C. It should be mentioned
here that the " Pentomite "-a slight modification of
the same type of choke -is used in the anode cir-

The separate eliminator unit housed in a small screening box
The very minimum of equipment is required for smoothing.
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The Regional One.-
cuit of the A.C. /Pen and considerably assists in the
economy of space.

The smoothing condenser Cs which follows the smooth-
ing choke L5 must not be less than 4 mfd., otherwise
slight hum will be heard. The condensers Co, Co, Co and
C10 must have been tested at 70o volts !D.C., and there-
fore have a working pressure of about 300 volts. The
new inexpensive Philips 1821 rectifying valve has been
incorporated because with the maximum 25o volts
R.M.S. applied to each of its anodes it will develop the
necessary 26o volts unsmoothed D.C. across a4 mfd.
condenser (C10) when the load is 45 mA.

AUGUST 13th, 193o.

The extremely compact design of the eliminator may
suggest its use with sets other than The Regional One."
The mains transformer, without increase in overall
dimensions, can be supplied by the makers with a 4 -volt
3.o amp. winding so that a well-decoupled three -valve
A.C. receiver could be fed satisfactorily from the unit.

Operation.
Having completed the construction of the receiver,

which should only take a few hours, it remains to give
a few notes on operation.- Connect the aerial crocodile
clip to, say, the tapping at the 18th turn from the earthed
end of the aerial coil, tune in the local station, and rotate

ae

^L

1 2 3 4 5 8 7 8 9 10 11 12 18 -14

INCHES

General wiring plan. The smoothing condenser C10 is held vertically above C9 by a small metal strap. The dimensions of the
vertical screen are the same as those of the panel.

As the smoothing choke L5 has a D.C. resistance of
about 430 ohms, the voltage dropped is nearly 20, leav-
ing. about 240 volts across Co. A further drop of 3o volts
is caused by the pentode output choke and the H.F.
choke giving 210 volts actually applied to the anode of
the detector, The eliminator components are screwed
to a wooden baseboard which can be easily lifted out
of the metal box. The earth terminal on the side of the
latter, which is also the H.T. negative connection, is
joined to the earth terminal on the receiver, while the
H.T. + lead from the junction of Co and L5 is taken to
the middle terminal on the terminal strip.

Construction.
The heater leads from the set are taken through a hole

in the., eliminator box to two terminals, which in turn
are joined to the ends of one of the 4 -volt i.o amp. wind-
ings of the mains transformer. As a precaution all metal
cases are earthed. The terminals of the primary of the
mains transformer are prevented from making accidental
contact with the metal container by the insertion of a
strip of empire tape, and heavy-duty rubber tubing is
used to avoid chafing of the H.T. positive and twisted
heater leads where they pass through the screening box.

the reaction condenser clockwise until the signal strength
is slightly increased, but not so far as to cause self-
oscillation. This will have the effect of neutralising the
negative reaction due to the inter -electrode capacity of
the A.C. / Pen and will not adversely affect --quality.
If a milliammeter is employed in the position indicated
in Fig. 1 a decided double kick (downwards) should be
seen at resonance when tuning in stations with a wave-
length greater than about 30o metres. With the London
Regional transmission, for instance, the double hump
should be completed within one degree on the o°-Ioo°
scale of the slow-motion tuning dial. The depression of
the current in the milliammeter should never exceed
15 mA. (see Fig. 2) at the tune point. A trial should
be made with each aerial tapping to get the best com-
promise between signal strength and smooth reaction
control. The trimming condenser will require slight
adjustment for each change in aerial coupling.

The useful range of this receiver when an efficient out-
side aerial is employed can be stated to be about thirty
miles from the more powerful transmitting stations.

This, set and eliminator are available for inspection by readers
at the offices of this journal, 116, Fleet Street, London, E.C.4.

A I2
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TESTING LOUD

Measuring the

Flux=Density-

Up,Asoo
YAM

SPEAKER MAGNETS

By T. A. LEDWARD.

THE writer was surprised to hear recently, on
reliable authority, that there had been an argu-
ment between two well-known firms concerned

with moving -coil loud speaker magnets as to the actual
flux -density obtained in a certain type of magnet, It
appears that the argument was eventually settled by
a single magnet being tested by each of the firms in
question and then by the National Physical Laboratory,
whose figures agreed closely with those of one of the
firms.

The usual methods of determining the flux -density
depend upon the quantity of electricity passed through
a ballistic galvanometer when a test coil, connected
to the galvanometer, cuts the magnetic field. If the
coil is caused to cut across the magnetic field quickly
in a direction at right -angles to the field, the de-
flection of the ballistic galvanometer will be pro-
portional to the total flux
cut, and this can be deter-
mined from the known
characteristics of the coil
and galvanometer.

The flux -density can
then be determined from
the dimensions of the gap.
If care is not taken errors
may creep in due to the
 stray flux external to the
gap if the test coil is al-
lowed to cut this flux,
and the most- reliable re-

sults appear to be obtained
by cutting a portion of the
flux only in the gap proper.

However, 'few amateurs
are provided with a suit-
able ballistic galvanometer,
and the purpose of this
article is to describe a
simple and reliable means
of making a test without the aid of such an instrument.

The method requires only instruments of
. the type

which most amateurs possess, namely, an ammeter, a
variable resistance, an accumulator and a pair of scales.

The ammeter should preferably read o to o.5 amp.,
though a lower reading instrument, say, noktress than o to
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7FST COIL

5 TURNS OF 44 SW6
ENAMELLED WIRE

MAGNET UNDER TEST

-With the Aid of
Simple Apparatus.

50 mA., will serve. The accumulator may. be .2 or 4 volts,
and the variable resistance about o to 30 ohms. As regards
the scales, the cheap type sold by photographic dealers
are quite suitable, but gramme weights are desirable.
A single 5- or ro -gramme weight is all that is required
if the o to 0.5 ammeter is available. If a o to 50 -milli -
ammeter is to be used a smaller weight, say r or 2
grammes, will be required.

The method depends upon the fundamental principle
of the moving -coil speaker itself, namely, that if a
current passes through a wire placed in a magnetic
field the wire will tend to move in.a direction at right-
angles to the field. The force acting on the wire depends
upon the strength of the current, the length of the wire
and the field strength (i.e., flux -density).

If, therefore, we wind a coil of a known number of
turns and determine the pull exerted when this coil is

placed in the gap, and
a given current passed
through it, we can calculate
the flux -density in the gap.

The formula is :
H 98roF

Il

0-30 AYMS

VVVV,

1.-The arrangement of apparatus
of flux -density.

where H=field strength
(flux density)
in lines per
square centi-
metre.

F=force in
grammes.

I=currmnt in
amperes.

l = length of wire in
centimetres.

=rrdt, where d=
diameter of
coil and t,=
number of
turns.

The apparatus should be set up as shown in the
diagram Fig. i. A suitable coil for most tests com-
prises 5 turns of 44 s.w.g. enamelled wire wound close
together on a suitable former. The coil former may be of
the type used for the actual speaker, but will require
means for suspending it from the scales, as shown.

for the measuremen
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Testing Loud_ Speaker Magnets.-
The 44 s.w.g. wire should be brought out at connect-

ing leads in two lengths of about gin., as these will
need to be as flexible as possible.

One of the scale pans must be removed and the test
coil suspended in its place. The test coil should be a
trifle heavier than the other scale pan and afterwards
balanced carefully, before. switching on the current,
by placing pieces of wire or anything available in the
scale pan.

Taking a Measurement.
This balancing should be done with everything in

position and the connecting leads anchored to a suitable
point. The height of the magnet should be adjusted
to allow the coil to be at the middle of the gap when
the system is in equilibrium.

All being ready, a weight (say io .gramnries) ,is placed
'in the scale pan, the current is switched on and adjusted
by means of the variable resistance until a balance is
obtained. The flux -density is then calculated from the
formula already given, all the necessary figures being
available.

Tests made in this way on five magnets gave the
following results : -

TABLE I.

Magnet Gap Gap ' Centre pole. Flux -density
No. Width. Length. Diam. Lines per

sq. cm.

mm. mm. mm.
1 2.0 11.0 38.0 .7,340
2 1.5 12.7 47.5 6,750
3 1.5 6.4 39:0 5,860
4 2.0 9.5 5010 4,825
5 2.0 9:5 50.0 5,510

The complete figures for Test No. i are as follows :`-
diameter of coil, 4.15 cm.
No. of turns, 5.
Length of wire /= 4.157r x 5=65.2 .cm.
Current I, 0.205 amp..
Force F, 10 grammes.

From which : -
Flux -density H =

9810 x 10
0.205 x 65.2

=7,34o lines per sq. cm.

The magnet in this test was taken from a well-known
commercial speaker. It had an energised field and
consumed 5.4 watts at 6 volts. This was the nominal
rating, and by way of experiment further tests were
made at z, 4, 8, and io volts. The figures are given
in the form of a curve in Fig. 2, which indicates clearly
that little would be gained by increasing #,he voltage
beyond io, though there is a substantial gain by the
increase from 6 to 1o.

As the power consumed at 10 volts is only 15 watts
and the magnet is a very substantial one there is no
likelihood of overheating.

Magnet No. 2 was from a set of parts sold to amateur
constructors. This also had an energised fiel j, iit was

AUGUST 13th, 193©.

smaller and lighter than No. i. Though it consumed
zo watts (at 23o volts) and the gap was smaller, the
flux -density was less. This clearly indicates that energy
consumption alone is no guide as to field -strength.
The other three (Nos. 3, 4, and 5) were permanent
magnets.

Impromptu and Laboratory Methods Agree.
It is interesting to note that in the case of No. 5

the flux -density was measured by the manufacturers
of the magnet, Messrs. Darwins, Ltd., before despatch,
by a ballistic galvanometer method, and their figure
agreed exactly with the one obtained by the above

Fíg. 2.-Curve showing the increase in flux -density by raising
the field voltage.

method. In comparing magnets, .the dimensions of the
gap and diameter of the centre pole should, of course,
be taken into, consideration.

From the above formula it is clear that if we increase
the diameter of the coil or the length of the gap (the
latter enabling more turns to be used), the force for a
given current and flux -density .will be increased due
to the greater length of wire. For direct current this
force is directly proportional to the length of wire under
consideration.

In considering the response to musical frequencies,
however,` we must, of course, remember that the larger
coil would have a greater weight (tending to reduce
the response at the higher frequencies) and a somewhat
higher resistance. A compromise therefore becomes
necessary.

It is beyond the scope of the present article to go
further into the question of the best dimensions for the
coil, but the latter- remarks are given as a hint in
comparing different magnets.

4 l4.
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r Activities of the
Marconiphone

Training School
at Dagenham.

*-1HE average cautious citizen hesitates before
buying a rather complicated piece of apparatus-
such as a wireless receiver-unless he himself

understands it and feels competent to right any faults
that may develop, or else is confident that someone is
available to do this for him efficiently and at reason-
able cost.

Naturally, every manufacturer worthy of any con-
sideration has some sort of service scheme in operation
at his works, but the ordinary customer who avails
himself of it is, of necessity, faced with a fairly heavy
bill for transport, and, more serious still, by the need
for packing a somewhat fragile receiver with its acces-
sories. Factory service, in its way, is well enough,
but it should be supplemented by the efforts of some-
one " on the spot " ; clearly, the fit and proper person
to do minor repairs and adjustments is the local dealer.

One might reasonably
expect that the average
reader of this journal,
who has sufficient technical
knowledge to help himself,
would display but a luke-
warm.. interest in this.
question of wireless ser-
vice. . Actually the  con-
trary is the case, and a

. deluge of letters expressing
views on the subject have
been received since atten-
tion was first directed to
the subject.

Perhaps some of our
readers' laments are pro-
voked by the fact that they
are.. growing weary of re-
ceiving a succession of
S O S calls to act as
amateur and unofficial re-
pairers to friends and
acquaintances, in the ab-
sence of a competent local
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Theory is linked with practice at every stage. The principles
of H.1,, kt3ttery eliminators are being explained.

professional. Be this as it may, there is admittedly
room for improvement, and we are justified in looking
forward to a happier state of affairs now that many
manufacturers' have realised fully that the ultimate
satisfaction of their customers is vital to the foundation
of a stable business.

Prominent among these far-sighted makers of broad-
cast receivers is the Marconiphone Company, who .have
just inaugurated a scheme which offers free technical
training to dealers (or their assistants) who handle the
company's products. Under existing arrangements
there are three distinct courses of instruction.

" A." Standard short full-time coursé of one week
at the Marconiphone Works at Dagenham,
Essex.

" B." Comprehensive course occupying three weeks
(full time), also at Dagenham.

C.' Evening course of
sixteen sessions,
taking place during
two evenings per
week at the Mar-
coniphone H e a d -
quarters in London.

We are primarily con-
cerned here with Courses
A and B, as, by the
courtesy of the company,
a representative of . The
Wireless World was re-
cently given an oppor-
tunity to wander at will
through the Dagenham
School and to see exactly
how instruction was im-
parted and what , progress
was being m a de b y
students.

The students themselves
deserve a word, if onry
because we generally re-
gard those engaged in the
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Radio Servicing.
painful process ' of assimilating knowledge with some
sympathy-which in this case would seem to be mis-
placed. They range from middle-aged proprietors of
well -established businesses to assistants still in their
teens ; there are no restrictions as to age or even as
to sex.' A cheerful atmosphere 'of keenness pervades
the place, and must go a long way towards instilling
confidence in those who feel diffidence in beginning
their schooldays over again.

The first day of Course A is devoted to study of the
fundamental principles of radio, including sound repro-
duction. Even at this early stage the students are
introduced to the theoretical circuit diagram, and to
the conventional symbols used in . drawing it. The
functions of individual components are explained and
practical methods of testing
them are discussed. The
tedium of this rather terri-
fying day's work is relieved
by a tour round the adjoin-
ing factory.

On the following day the
first subject to be treated is
that of valves, including
practical applications; and
testing, which is followed by
an explanation of t h e
principles of typical receiver
circuits.

After this groundwork
has been covered the
student passes on to actual
Marconiphone receivers, be-
ginning with the Type 39, a
comparatively simple three -
valve " H:F.-det.-L.F. set.
He listens to a lecture on
this model, during t h e
course of which he has an
opportunity of examining its component parts and also
of seeing receivers in various stages of assembly. From
the lecture room he goes straight to the benches for
practical work on this type of set, and is faced with
the task of tracing faults that have been deliberately
introduced. This is the keynote of the system of
instruction ; no time is wasted in allowing the students
to apply their newly acquired knowledge.

Faults, and How to Find Them.
When the writer tip -toed into the lecture room the

subject under treatment was the Type 55 Portable, a
five -valve self-contained set on fairly conventional lines.
The lecturer was dealing with its two -stage aperiodic
H.F. amplifier, explaining the functions of H.F. chokes,
coupling, condensers, and leaks, and then 'going on to
possible faults, their effects, location and curé. Indi-
vidual grid and plate circuits were traced out ; it was
shown that the ' coupling condenser was common to
both, and that this fact should be taken into account
when making systematic tests. It was reassuring to
see that haphazard or purely mechanical rule -of -thumb
methods were not recommended.

AUGUST i3th, 1930:

It was; interesting to stroll around the test benches
and to see how quickly some of the more difficult faults
were traced. A large proportion of " dud " `valves and
batteries are 'distributed, so nothing can be taken for
granted, and the wily student, particularly if he is
fairly well advanced, does not even " go through the
movements of trying vainly to obtain signals before
checking circuits and accessories for continuity and
insulation.

Simple apparatus is advocated for use in the 'location
of troubles and a great deal of work is done with the
help of 'phones " and dry batteries.  Voltmeters and'
milliammeters are used where necessary.

Students seem to take a pride' in clearing their allotted
quotas of faults without assistance, but, as they work
in quite small groups, an instructor is always at

Problems of fault finding; a preliminary demonstration.

hand to prompt them with suggestions as to procedure.
The syllabus of the three weeks' course is rather more
extended in every direction but is on similar lines,
although it embraces extra subjects, .such as elementary
electricity and magnetism. The evening classes, mainly
intended for dealers in the London area, are arrangtd
to cover the same ground as Course A.

Superior people may scoff at the idea of gaining
sufficient knowledge for " servicing " domestic broad-
cast receivers in one week, three weeks, or even in three
months, but they would modify their views after visit-
ing the Marconiphone School and seeing the successful
work done by its students. It would be idle to suggest
that everything connected with the subject can be
learnt in the limited time available, but, at the worst,
those who have been through the courses can fairly
claim to be specialists with regard to several types of
sets. In addition, they have acquired the foundations
on which 'a deeper knowledge of radio technique can
be built by studying text -books and technical journals.
The success of the training scheme cannot be .questioned,
and all who have the interests of broadcasting at heart
will congratulate those responsible for its inception.
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Events of the Week in Brief Review.

IDEAS FOR WIRELESS POSTERS.
Original poster designs for wireless

set's and loud speakers are among the
items displayed at the- Royal Society of
Arts Exhibition, now being held in con-
nection with the 1930 Competition of In-
dustrial Designs. The exhibition, which
is being held at the Imperial Institute
(East entrance), South Kensington, Lon-
don, S.W., will remain open daily from
10 a.m. to 5 p.m. until August 31st:
Admission is free.

0000
PRIZES FOR ITALIAN RADIO

MANUFACTURERS.
To stimulate the home radio industry

the Italian Government is instituting an
annual competition among manufacturers
for the production' of the most suitable
sets for public user . The winner of each
competition will be awarded a ,one-year
contract for the supply of 1,000 three -
valve sets and 400. smaller instruments
each month. These are to be made avail-
able to the public on the instalment plan.

0000
B.B.C.'S INCOME TAX.

The. Sword of Damocles hangs over: the
head of the B.B.C. in the shape of an
enquiry regarding the corporation's
liability to income tax. In a written
answer in the House of Commons Mr.
Pethick-Lawrence; Financial Secretary to
the Treasury, has stated that the matter
is at present sub judice.

0000
TRANSPORTABLE BROADCASTING

STATION:
What locality will be . chosen for the

new Radio-Branly broadcasting station
in France is a question which has been
agitating the minds of many French lis
teners, according to our Paris corre-
spondent. Early reports that the station
would be situated in the Eure Depart-
ment are contradicted' by an apparently
authoritative announcement that Radio-
Branly will flourish either on a motor
car or a yacht. The station will be owned
by
Cot y.

well-known perfumer, M. Francois
CY 0000

GLOBE-TROTTING WITH A
PORTABLE.

How the obstacles to the use of a port-
able set in a ship's steel cabin were over-
come, with striking results, are related in
a letter received by Messrs. Whittingham
Smith and Co. from a user of one of
their Portadyne S.G.4 receivers in a
voyage from Australia to England.

The screening effect of the cabin
necessitated the use of an aerial. This
was of the " L pattern with a span of
16ft., a down lead of 21ft., and a hori-
zontal lead-in of 8ft.

At Brisbane the Melbourne station, 700
miles distant, was heard at nearly full
loud speaker strength without the use of
reaction: In the Australian Bight
signals could still be heard from Sydney,
1,440 miles away, and Perth had not
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entirely faded out when the ship was 800
miles away in the Indian Ocean. These
results were achieved after sunset. In
the Mediterranean the set picked up Rome
at good strength at a distance of 1,100
miles, and at Marseilles good reception
was obtained 'from Daventry, '5XX. The
British programmes were received com-
fortably all day in the Bay of Biscay.

0000
NO PRIZES OFFERED.

Last week a Clerkenwell reader received
from a customer the following order,
written on a piece of scrap paper :-
" 50,000 dome wire round resilence."
What does it mean?0000

HOW THEY LISTEN.
Licensed listeners in Denmark at the

end of __June- numbered 374,445. In
Sweden the total was 461,616. Switzer-
land has nearly 92,000 licences in force.0000

NEW. MARCONI AIRCRAFT SET.
A" new 'type of receiver employing a

screened grid H.F. amplifying valve is
incorporated in the Marconi Aircraft set,
Type AD6m, which the "Air Ministry has
now approved for use: The transmitter
is of 150 watts power and can be used for
either telegraphy or telephony.

The new model meets the requirements
of the Washington Convention with
regard to covering the wavelengths
allotted to aircraft, the transmitter and
receiver being adjustable to any wave-
length between the approximate limits of
550-1,550 metres on machines having a
normal electrical capacity. The usual
transmitting' wavelength of 900 metres

and alternative wavelengths of 870 or 930
metres, or any two ` Other wavelengths
differing by approximately 3: per cent., can
be selected at will by means of a remote
control unit. 0000

RADIO SHOW IN BUCHAREST.
Rumania's Second .International Radio

Exhibition will be held in Bucharest from
September 7th to 28th next.

o 00
R.C.A. SECURES KAROLUS CELL

PATENT.
Patent rights in the U.S.A. in respect

of the Karolus light cell have been
assigned to the Radio Corporation of
America, according to a Washington
report. Dr. E. F. W. Alexanderson
regards the Karolus valve as the latest
advance in television, since it is able to
produce clear figures on a screen six feet
square. The Karolus device displaces
the neon tube as the light source, making
it possible to project the received light
impulses at the rate of 40,000 per second.

0000
GERMAN APPARATUS IN BELGIUM.

German trade supremacy in the cheaper
grades óf wireless apparatus on sale in
Belgium is referred to in a report for 1929
issued by the. Commercial Secretary to the
British Embassy, Brussels. Components
of British manufacture have very little
sale at : present, and r_ it is stated, that no
British receiver quite meets the needs -.,of
the Continental buyer. On the other
hand, cheap German sets are abundant,
together with inexpensive loud speakers.
High-grade loud speakers of British make
are in fair demand.

TELEARCHICS IN THE NAVY. A wireless -controlled motor boat which created a
stir at Portsmouth during Navy Week. This photograph will recall to many readers
the exploits of " The Wireless World" radio. ship . Telearch I," described, in our

issue of October 27th, 1926.
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TWO NEW AMPLION
LOUD SPEAKERS.

Type A -..(L.8. -Known as,. the Amplion
Two -guinea Cone,, this model displaces
the older type A.C.4 Junior Cabinet
Cone. " It is of compact dimensions (1 34
x 121 x615 -6 -in.) and simple design, - and is

Amplion Two Guinea Cone, Type A.C.8.

available in standard oak finish. In
spite of its small size the reproduction
in the bass and lower middle register
is excellent. Actually the highest output
is between 300 and 400 cycles, but there
is little diminution' up- to 1,500, after
which the response continues at a lower
level up to 4,000 cycles, and then falls
away rapidly up to 6,000 cycles. The
unit has the following impedance values
at various frequencies under working
conditions :-

Frequency. Impedance (ohms).

50 1,260
100 2,500
200 2,430
400 3,820
800 7,270

1,600 12,100
3,200 22,300
6,400 18,460

The sensitivity is above the average,
and the A.C.8 is admirably suited for use
in conjunction with simple two.- or three -
valve . sets with, say, a 2 -volt power or
super -power valve in the last stage.

Type A.B.41 Senior Balanced Armature
Cabinet Speaker. -Of similar construc-
tion to the type A.B.6 Standard Balanced
armature speaker; the unit in this model
is designed to handle still higher power.
The unit is adjustable, and during the
course of the tests handled 1,150 milli -
watts at 100 cycles without overloading.
This power was the highest measurable
with the instruments available, but the
indications were that considerably more
power could be used if necessary.

Terminals are provided to give two
ranges of impedance as follows :-, . -
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Impedance (ohms).

Frequency._ . Low. High.

50 547 2,260
100 926 3,490
200 1,430 5,430
400 2,560 9,200
800 4,180 15,700

1,600 .7,000 29,500
3,200 12,100 52,900
8,400 10,700 -

The reproduction in the bass is excel
lent, and at 50 and 100 cycles is com-
parable to that of a moving coil. The
output increases still further as the fre-
quency is raised to 200 cycles, and then
falls to the 100 -cycle level at 500, and
maintains this up to 1,500 cycles. At the
latter frequency there is an appreciable

Amplion Senior balanced armature
cabinet loud speaker, Type A.B.41.

drop, but the output continues at the new
level without further diminution up to
6,000 cycles. The general effect is to
give a low-pitched quality to speech, but
the 'reproduction of music is satisfáctory.

The cabinet: is of similar design to that
used in, the ti " Lion " range of " loud.
speakers, and . the price of the complete
instrument is £5 15s. in oak and £6 6s.
in mahogany. o000

LISSEN " HYPERNIK "
TRANSFORMER.

The care of this transformer is con-
structed from a new nickel -iron alloy, a
featyr/094 which is .a high permeability,
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and as a consequence it has been possible
to effect an 'Ill-round reduction in the size
of the component. Its dimensions are
2in. X21in. x lain. In spite of its diminu-
tive size, it has a ratio of 4:1, and shows
a comparatively high primary inductance
when passing small values of D.C.

Liasen "Hypernik" L.F. transformer
with nickel -iron alloy core.

The inductance is affected considerably
by the value of the steady D.C. flowing
in the primary, and for best results it
would be advisable to keep this as small
as possible. The measured inductance of
the primary at 50 cycles, and with dif-
ferent values of D.C. flowing, was found
to be as follows :-

Inductance Superimposed
D.C. in mA. in Henrys. A.C. in mA.

0 80.7 0.48
1 63.3 0.6
2 52 0.73
3 44 0.86
4 37.4 1.0
5 32.7 1.11

As the inil edanee of the" primary -at 50
cycles and wth 2 mA. of D.C. flowing is
of the order of 19,000 ohms, a suitable
valve to precede the transformer would
be one having an A.C. resistance not
greater than.20,000 ohms. Little advan-
tage will accrue by using a valve of lower
A.C. resistance, as the anode current will
rise, and this will result in a considerable
reduction in the impedance of the primary.
At 5 mA. the impedance is approximately
10,000 ohms at 50 cycles.

Since -an inductance of 80.7 henrys is
available when no D.C. is flowing in the
primary, it would be worth while to use
the resistance -capacity feed circuit, in
which case the primary and secondary
windings might be connected in series,
thus forming an auto -transformer with a
step-up ratio of 5: 1.

The price of this component is 12s. 6d.,
and the makers are Lissen, Ltd., Lissen-
ium Works, Worple Road, Isleworth,
,Middlesex.



- ,t

AUGUST r3th, 1930. wfiTsuog
opIlc 149

KIT CONSTRUCTORS'
NOTES

Next Season's Osrarn Music Magnet.

WE have just had an opportunity of examining
the new four -valve Osram Music Magnet,
which replaces the popular three -valve home

constructor's set of the same name. The outstanding
difference between the old and new receivers is that the
latest model has two H.F. amplifying stages instead of
one. In explanation of this sweeping change, the
manufacturers state that the conventional H.F.-det.-
L.F. set is insufficiently selective for present-day con-
ditions if reception of distant stations is desired. They
are probably right, and in any case a minimum of three
tuned circuits-either as intervalve couplings or as parts
of a filter-is now considered as almost essential for a
receiver intended for long-range work.

In essentials, the circuit arrangement of the " Music
Magnet Four is as given in the accompanying dia-
gram, from which such complications as wave -range
switching and filament connections are omitted. Double -
wound transformers are used as intervalve couplings,
their medium- and long -wave sections being connected
in series in the conventional manner, with a " shorting "
switch in shunt. The aperiodic aerial -grid coil is similar.

A grid detector is followed by aingle transformer -
coupled L.F. stage ; this part of the receiver is similar
to the old model, but the reaction circuit is entirely
changed by the substitution" of a special system which
employs a differential condenser with earthed rotor. An
input volume control is in the form of a variable series
aerial condenser, which also serves for adjusting selec-
tivity to meet varying conditions. Single -knob control

for tuning the three circuits is provided, the variable
condensers being mounted as a single assembly ; each
unit is fitted with a built-in trimming plate, which is
operated through a disc protruding through the screen-
ing case in which the assembly is housed. A friction
gear for rotating the condensers is worked by a knob
projecting through the side of the containing cabinet,
which, incidentally, is supplied with the kit in parts
ready for assembly.

Externally, the new set is rather similar to the old
in appearance, but its front panel has been " cleaned
up " by mounting most of the control knobs on the
sides. Inter -circuit screening is provided by three
pressed -metal covers which fit closely over trays in
which each group of H.F. components is mounted.

Direct Calibration for Easy Operation.
In addition to the normal zoo -degree condenser scale,

a dial strip is provided with the names of all the more
popular stations printed on it, thus affording direct
calibration when its position has once been determined
after tuning the set to a known transmission.

Assembly and wiring would appear to be easy, par-
ticularly as the chart supplied is printed in such a way
that the destinations of leads passing through the base-
board can be readily traced by holding the sheet against
the light.

Anode current consumption is stated to be in the
neighbourhood of 17 or 18 milliamperes ; special bat-
teries capable of sustaining this rather heavy load are
being produced by the G.E.C., although ordinary cells
of reasonable capacity. would serve. It is pointed out
that the receiver can be fed from an eliminator, and
an examination of the circuit diagram suggests that this
source of supply should be entirely satisfactory.

It is hoped that a detailed review of this most in-
teresting set will shortly be published in this journal.
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The Three=electrode Valve as a Voltage Amplifier.

T has been explained that when a small alternating
voltage Vg is applied to the grid of a three -electrode
valve with the anode voltage and mean grid poten-

tial adjusted so that the valve operates on the straight
parts of its characteristic curves its effect on the anode
current is exactly the same as 'would be produced by
an alternating E.M.F. of µV9 volts introduced into the.
anode circuit, with the grid maintained at constant
potential. As before, the symbol µ stands for the
amplification factor of the valve. We know also that
the resistance offered to the alternating component only
of the anode current is more or less, constant, being
the A.C. or differential resistance Re of the valve.

Knowing these facts, we may look upon the anode
circuit of a valve as being equivalent to a simple A.C.
circuit provided we take into account only those con-
stants and factors which apply to the alternating com-
ponents of current and voltage in the anode circuit.
The D.C. components in the actual valve circuit only
play an indirect part ; they
merely serve to put the
valve in the right condition
so that it will respond in
a suitable manner to any
voltage variation at the
grid.

Fig. 1 shows how the
anode circuit of a valve
with no external " load,"
that is to say, with no
impedance connected ex-
ternally to the valve, can
be represented by a simple
closed A.C. circuit consist-
ing of a source of alternat-
ing voltage µVg and a
fixed resistance R. ohms. The alternating component
of current in the anode circuit, or the alternating current
round the equivalent circuit of Fig. r (b), is simply

equal to .t f amperes. This expression' ignores alto -
R.

gether the D.C. components, and in the equivalent
A.C. circuit the H.T.-battery voltage and space -charge
effect within the valve are not represented.'

Series Impedance in the Anode Circuit.
But current in any part of a circuit where there is

neither resistance nor impedance of any kind has no
effect whatever-there is no generation of heat, and
no potential difference is set up between it. tails. Thus

Fig. 1.-(a) A three -electrode valve with zero impedance in the
external anode circuit and with a small alternating voltage Vg
applied to the grid. (b) Simple circuit equivalent to the anode
circuit in so far as the alternating components are concerned.

(Continued from
page 225

of previous issue.)

in the circuit of Fig. i (a) no effects other than the
mere presence of the alternating component of current
will exist in the external part of the anode circuit.
Now, in an actual receiving circuit a valve is normally
employed to fulfil one of three different functions,
namely, (a) to act as an amplifier or intensifier of
electrical voltage variations, passing the amplified varia-
tions on to the grid circuit of a succeeding valve, which
itself may be performing the same function or either
of the other two (b) to act as a detector or rectifier
of high -frequency variations ; or (c) to operate a loud
speaker or other electro -mechanical device. To effect
any one of these three actions it is necessary that the
alternating voltage applied to the grid of the valve
shall cause a corresponding variation of the voltage
across some part of the anode circuit external to the
valve. This means that under operating conditions an
impedance of some kind must be connected in series
with the anode circuit, and the nature of this impedance

depends on the function
which the valve is to
perform.

So far we have con-
sidered the behaviour of
the valve under conditions
where the anode potential
is maintained constant.
But when an impedance is
connected between t h e
H.T. battery and the
anode any change in
anode current will cause a
change in potential
difference between t h e
ends of this impedance,
with a consequent change

in voltage at the anode, itself. Thus the static charac-
teristic curves which have been explained will not apply
to the valve under working conditions ; -but they enable
us to determine the constants of the valve, and, knowing
these constants, we can predetermine the performance
of the valve under any new but known conditions.

Suppose, then, that we consider the simplest possible
case where a pure resistance (inductance and capacity
negligible) is connected in the anode circuit between
the H.T. battery and' the plate, as shown in Fig. 2 (a),
where R represents the added resistance. Our imme-
diate object is to find how the voltage between the ends
of this resistance -vary as the grid voltage is changed.

If I. denotes the value of the current in amperes
d A20
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Wireless Theory Simplified.
round the anode circuit for some particular value of
grid voltage, the potential difference between P and Q
will be, by Ohm's Law, E,-IaR volts, and if E denotes
the voltage of the H.T. battery it is clear that the
actual potential of the anode relative to the cathode
will be E - IaR volts, because P is at a lower potential
than Q. The fall of potential IaR in the series re-
sistance is commonly referred to as the " voltage drop "
across the resistance or in the resistance.

Fig. 2.-(a) A three -electrode valve with a resistance R in the
anode circuit. The voltage Er developed across R is proportional
to the anode current. (b) Equivalent circuit relating to the A.C.
components in the anode circuit when the grid voltage has an
alternating component. V, is the A.C. component of voltage

developed across R. Voltage amplification n - V,= µR
Vg R -I Ra

On changing the grid voltage slightly the value of
Ia will change in response, thereby causing the voltage
drop across the resistance R to alter, with consequent
change of anode potential. Obviously, then, the in-
clusion of the series resistance has was
a constant quantity in the circuit of Fig. r (a) into a
variable one, namely, the anode voltage ; so now we
have both the anode voltage and the anode current
dependent on the grid voltage. A change in grid volt-
age towards a more positive value causes a rise in anode
current and at the same time a fall in anode potential,
which partly offsets the change of anode current ; in
other words, the rise of anode current is less than it
would be if the series resistance R were not present.

Although, as will be shown later, the variation of
voltage across the resistance R can be expressed in
terms of the grid voltage variation, the constants of
the valve (amplification factor and A.C. resistance) and
the value of R itself, it is instructive to draw a set of
static grid voltage/ anode current curves for the valve,
with different values of resistance connected in the
anode circuit. Such curves can either be measured
experimentally or deduced from the grid voltage/ anode
current and the anode voltage/anode current charac-
teristic curves of the valve.

In Fig. 3 the grid voltage / anode current curves are
given for the same valve as considered previously, but
with different values of fixed resistance connected in
the anode circuit, as indicated on the curves them-
selves. The curves are those corresponding to a con-
stant high-tension battery voltage of zoo, so that the
upper curve with zero resistance in the external circuit
is the same as that of Fig. 4 on p. 109, Jul41 h issue,
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being the normal anode characteristic curve of the
valve for a fixed plate voltage of ` 200. The A.C.
resistance of the valve was found to be about 13,40o
ohms, and the two lower curves of Fig. 3 give the
anode currents for external resistances equal to the
A.C. resistance of the valve and three times this figure
respectively.

The Dynamic Characteristic.
These curves provide us with important information

regarding the action of the valve under operating con-
ditions. In the first place, the insertion of resistance
results in a reduction of the anode current for any
given value of grid voltage, this effect naturally being
expected because the voltage at the anode is less: than
that of the H.T. battery by the amount necessary to
drive the current through the added resistance.
Secondly, all the curves reach the zero line at the same
negative value of grid voltage. This must be so
because when the grid voltage is sufficiently negative
to make the plate current zero there is no current in
the resistance R and therefore no voltage drop associated
with it, so that the full H.T. voltage exists at the anode.
This is a very important point, because it means that
the negative grid bias required to operate the valve
just above the bend of the particular curve in use is
the same for all values of added resistance in the anode
circuit. The necessary grid bias is determined alone
by the voltage of the H.T. battery or battery eliminator
(except when a decoupling resistance and condenser
are. provided).
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Fig. 3.-Curves showing how resistance inserted in the anode
circuit affects the anode current of a valve. The A.C. resistance
of the valve is 13,400 ohms and its amplification factor 36. The
curves correspond to 200 volts H.T. supply throughout. The
numbers attached to the curves indicate the resistance connected

in the anode circuit.

It is also evident that the greater the value of the
series resistance in the anode circuit the less steep
becomes the anode current curve and, further, that
the bend in the curve becomes less pronounced; the
adding of resistance has a straightening effect on . the
curve.
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Wireless Theory Simplified.-
Numerical Example.

As explained above, the anode voltage is _given by
E - IaR where E is the. H.T. battery voltage and I.
the anode current in amperes. Now, in the particular
case under consideration E= 200 volts and we have
chosen two different values of anode series resistance,
namely, R =13,400 and R = 40,200 ohms respectively.
Thus, taking one of these at a time and reading off
from the appropriate curve of. - Fig. 3 the' values of
anode current for different values of grid voltage we
can calculate the actual
voltage at the anode for
corresponding values of
grid voltage.. For instance,
with 13,400 ohms in the
anode circuit and - 2 volts
on the grid the anode cur-
rent (from the middle
curve) is 4.4 milliamps, or
0.0044 amp. The voltage
drop across the anode re-
sistance is therefore
o.0044 x 13,400 = 59 volts
approximately. The actual
voltage at the anode is
thus 200 -59=141 volts.
By repeating this process
for different values of grid
voltage and plotting the
anode voltages thus - ob-
tained against the grid
voltage for each of the two
anode resistances we ob-
tain the curves of Fig. 4.

From these curves we
can obtain some really
practical information re-
garding the action of the
valve as an amplifier of
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or 3o volts with 40,200 ohms. Thus if an alternating
voltage whose R.M.S. value is one volt is applied to
,the grid of the valve the voltage across the resistance R
will have an alternating component roughly 20 times
or 3o times as great respectively. These figures give
the actual voltage amplification obtained with the cor-
iresponding anode resistances in circuit and provided
the valve is operated over the straight portions of its
characteristic curves. This amplified voltage variation
can be passed on to the grid circuit of a succeeding
.valve for further amplification if necessary.

It is evident from the
relative slopes of -the
straight parts of the two
curves of Fig. 4 that with
the higher anode resistance
the actual voltage amplifi-
cation is greater. It will
be remembered that -the
amplification factor of the
valve was found to be
about 36, and now we see
from our graphical con-
sideration that the actual
voltage amplification is
somewhat less than this,
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Fig. 4.-Curves showing how the anode voltage varies with grid
voltage when two different values of resistance are connected
in the anode circuit. The variation of anode voltage for 1 volt
change of grid voltage gives the actual voltage amplification

obtained.

voltages when a given non -inductive resistance is con-
nected in the anode circuit. First of all, we see that
the curves are straight for grid voltages ranging between
- 3 and zero, the same range over which the, grid
voltage/ anode characteristic curve for the valve with
200 volts on the plate was seen to be moderately straight.
The significant point ís that over the straight part of
either curve the change in anode voltage is exactly pro-
portional to the change in grid potential. ' Thus, if a
small alternating voltage is applied to the grid so that
the latter varies about some mean value determined by
a grid -bias battery, ED in Fig: 2 (a); the anode voltage
will vary in exact accordance with the variations at the
grid: Since the potential of the positive terminal of
the H.T. battery in Fig. 2 (a) is constant, it follows
that the variations of voltage at the anode .of the valve
are equal to the variations of voltage between the ends
of the resistance R, that is, between the points P and G.

Actual Voltage Amplification.
From Fig. 4 it will be seen that a change of one volt

in grid potential produces a change of 18 or '20 volts
in anode voltage with 13,400 ohms in circuit and 28

but approaches closer to it
as the added anode resist-
ance is increased in value.
With no anode resistance
in circuit there is no volt-
age amplification at all,
because there is no voltage
variation produced in any
part of the anode circuit.

The voltage amplifica-
tion obtained with a given
valve and anode resistance
can be simply calculated
in terms of the valve

constants and the value of the anode resistance. The
formula is most easily obtained from a simple circuit
equivalent to the anode circuit of Fig. 2 (a), as shown
at (b) in the same figure, where R. represents the A.C.
resistance of the valve and R the added resistance. The
equivalent circuit at (b): is that which applies to the
alternating components only of the current and voltages,
as in the case of Fig. i. If VD is the alternating
voltage applied to the grid of the valve an equivalent
voltage µVD is brought into action in the anode circuit.
This in turn produces an alternating component of
current equal to µVg / R + R. amperes (by Ohm's Law)
in the anode circuit or round the equivalent A.C. cir-
cuit. This alternating current flowing through the re-
sistance R sets up between its ends an alternating
component of voltage equal to the product of current and

resistance, being therefore V,= R+ Ra x R - µVD R + R.
volts. The actual voltage amplification it obtained is

the ratio Vo , or n = µ R+ times.

(To be continued.)
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IEItROADCAST huff\2i TIEs
By Our Special Correspondent.

Summer Programme Difficulties.-" Proms " Broadcast Nightly.-Interference by
Amateur Transmitters?

"Proms " to the Rescue.
 The holiday hush is very noticeable at

Savoy Hill just now. Half the familiar
faces are missing, and the other half are
so buried in extra work that the news-
seeker hesitaftes to rush in where angels
fear to tread.

Probably the greatest strain is being
felt in the Programmes Department, but
a blessed relief is at hand in the 'shape
of the Promenade Concerts, which fill up

-many yawning gaps.
0000

A Nightly Feature.
During the present month listeners can

tune in a Promenade Concert every
night, either the National or the Regional
transmitters being linked up with the
Queen's Hall at every concert. I wonder
whether this fact will be appreciated by
the majority of listeners ? Time " was
when two " Proms " a week was the
maximum that the indulgent authorities
were inclined to bestow on the vulgar
multitude outside the hall.

0 0 0 0

Stabilising the B.B.C. Symphony Orchestra.
No permanent conductorhas yet been

appointed by the B.B.C. to direct its
season of symphony concerts which opens
at the Queen's Hall on October 22nd, but
it is expected that the concerts will be
arranged in series of two or three under
the same baton, instead of having a
change of conductor at each concert. This
will enable the orchestra to - become
"stabilised " under a few of the greatest
conductors of our time.

0000
A Hopeful Chorus.

Rumours that the proposed Proba-
tionary National Chorus will never
materialise are strongly denied at Savoy
Hill. Indeed, I hear that the autumn will
see this aspiring body well on its feet-
probably on tiptoe. Each of its 100
members will serve in the joyful hope of
a summons to join the regular National
Chorus. 0000
Interference by Amateur Transmitters?

The complaint of certain listeners in the
West of England that their reception is
being interfered with by amateur trans-
mitters is distressing in one sense, but it
is also a striking reminder of the rarity
of such complaints. Transmitters as a
body are very jealous of their privileges,
and are not inclined to jeopardise the
rights conferred on them by the P.M.G.

0000
Not Proven.

Bristol is the district in which the
offences are said to occur, and certain
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transmitters there are accused of using
the ether during broadcasting hours for
the purpose of boosting their radio wares.
But the case is not proven, and I con-
tinue to hope that the charges are un-
founded. -

0000
"Say I'm Out."

As -a class, wireless " pirates " are fairly
resourceful when confronting the magis-
trates ; not often, however, does one come
across such sheer audacity as that of -a
Yeovil listener who was recently fined for
operating his setwithout a licence. After
inveighing against the Post Office for their
methods of detection, he declared that
listeners should be informed as to the date
on which the P.O. men intend to call.

0000
A Relay from Ostend.

Two artistes who are famous on the
Continent will be heard in the symphony
concert to be, relayed to British listeners
from the Kursaal, Ostend, - on Sunday
next, August 17th. The vocalist is
Marcel Journet, of the Paris Opera and
La Scala, Milan, and the solo violinist is
Henry Gadeyne. 000.0
"Ingredient X." -

Probably one of the finest examples of
microphone technique was " Ingredient
X," by L. du Garde Peach, a "thriller "
which was written specially for broadcast-
ing, and first produced in a London studio
a year ago. It is to be heard again by
National listeners on September 9th, and
by London Regional listeners on Sep-
tember 8th.

The story concerns a new Synthetic
Rubber Company, whose- fortunes depend
upon a mysterious ingredient known as

" X," and the changing scenes, from the
board -room of the company's London
offices, to a Mayfair mansion, to African
forests and the deck of a tramp steamer,
are amazingly realistic. On several occa-
sions since the first broadcast listeners
have asked for repeat performances.

o0ó0
A False Impression.

An article in the provincial Press re-
cently drew attention to the immense sum
which the B.B.C. are putting down for
the purchase of " Broadcasting House."
Readers of The Wireless World will shed
no tears on behalf of - the broadcasting
authorities, being already aware that
house purchase - will cost the B.B.C.
exactly - nothing. 0000
B.B.C. as Tenants. .

" Broadcasting House " will remain the
property of the syndicate which is build-
ing- it, and the B.B.C. will pay rent for
the new premises just as they now pay
the Duchy of Lancaster in respect of
their tenancy of Savoy. Hill.

0000
An Unlikely Event.

What would happen if the- B.B.C.
moved out of " Broadcasting House "?
No doubt the owners are not overlooking
such a possibility, however remote it may
seem, and are wondering what other uses
could be found for a building designed
on the 'principle of a thermos flask.
Although in outward appearance the struc-
ture will resemble several of London's
new - ` modern " buildings, its interior
will be, to say the least, peculiar. The
sound -insulated central tower might pro-
vide a silent retreat for jaded listeners.

CAR WIRELESS FOR FIELD -DAYS. Mr. Maurice Child's D.F. receiver mounted
on his car at a recent field -day held in Epping Forest by the Golders Green and
Hendon Radio Society in conjunction with societies from Muswell Hill, North Middle-
sex and other London districts. The receiver incorporates a screened grid H.F. stage.
i 4,+'
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CORRESPONDENCE.
AUGUST i3th, 1930.

The Editor does not hold himself responsible for the opinions of his correspondents.
Correspondence should be addressed to the Editor, "The Wireless World," Dorset House, Tudor Street, E.C.4, and must be accompanied by the writer's name and address.

EMPIRE BROADCASTING.
Sir,-Mr. McInnes, in his letter in your issue of July 9th, has

rather unkindly segregated from its context one phrase in my
letter. The question arose out of the proposal that the
"Empire " short-wave station should not be financed out of the
funds, provided Eby licence payers in Great Britain. In other
words, the idea is that such a station, the desirability of which
is admitted, should be paid for directly or indirectly by Overseas
listeners.

Now I, as a resident abroad, disagree with this, and what
my letter was intended to convey was that licence payers at
home already get, in the shape of P.C.J., Zeesen, etc., a quid
pro quo for anything they may contribute towards the. cost of
G5SW. If, on the other hand, we abroad are to support the
" Empire " station, then the home listeners will be getting some-
thing for nothing. Perhaps I can make my contention clear
by stating the case in another way.. If a Britisher resident in
Germany or Kenya, say; is to subscribe to G5SW as well as
pay for his local licence or subscription to Zeesen or 7L0
respectively, what will then be the relative position of the
listener at home who " reaches out " to those stations? One
would have expected that instead of the niggardly objections
raised against the outlay of something less than £501000 on an
Empire station, English listeners would have desired to sell
Great Britain ahead of other nations, instead of behind the
times, especially as it is not intended to increase the price of
the licence. Captain Ian Fraser's recent letter to Tice Times
expressed the case very clearly, except for this point of the
desirability of Great Britain having a short-wave station without
asking someone else to pay for it. Personally I pay both a
Spanish licence and an English licence, so my conscience is clear
either way. G. L. BOAG.

Aguilas, Spain.

SALESMANSHIP.
Sir,-I observe in your issue of July 23rd that one of your

correspondents writes : " The man who knows little or nothing
about wireless is the best salesman for the general public." 1

am of opinion that the exact opposite is the case, namely, that
the best salesman is he who knows his subject best.

Hindhead. ARTHUR HOARE.

BROADCAST PROPAGANDA.
Sir,-Mr. Bertram Munn's bombshell in your issue of July

30th made my cone chatter like the deuce. But then I re-
member Mr. Munn is a supporter of the exponential, and he
will be glad.

His Vitaline miniature is too awful to contemplate. He
accuses the B.B.C. of . soporific programmes, and imagines that
Vitaline and Co. are going to put out such a lively programme
that their nightcap will not work.

It can be assumed, nevertheless, that the sponsors will set
out to please the largest public. That means that, with slight
variations, the programmes will be very much of a muchness.
Now as a rule I hate great pianists, lady warblers and farm-
yard imitators, but I see no earthly reason why those who
enjoy them should not be pleased occasionally. If Vitaline and
Co.' included my pet aversions 'I would rather eat a condenser
than choke on their products.

Let us bring Guinness back to the subject. 'Let us assume
he broadcasts chamber music because it is good for us ; will
not the majority of listeners switch over to Bass because they
prefer it ? Bass is probably vaudevilling. ,

And what will Guinness get out of that? Ñot much-he
would vaudeville also.

If we are' to' maintain programmes that please everybody
some time, and not those that please somebody all the time,
then we must exclude advertisers altogether.

I heartily agree with Mr. Munn, however (cheers !) when he
sus that the B.B.C. need more money. Incidentally I' disagree
with you, sir, on the same point For proof we have N. Ginea's

letter in the same issue, where he remarks on our so-called
alternative- programmes. They certainly are a farce; indeed

/they are not much to boast about anyway. But more money
must come from the P.M.G., and from a source I shall indicate
presently. The best method of economising is by relaying-I
think an unnecessary amount of fuss is . made about this.
Admitted that certain relays are entirely spoilt, from the
quality point of view, by fading, atmospherics, land -line loss,
land -line noises and by other causes, but they should be over-
come; they ought to be overcome. It is up to the B.B.C.

As regards the Empire transmitter, the members of the Home
Country must pay for its upkeep-f or their own benefit. That
the Empire Marketing Board should bear part of the cost ís
an excellent suggestion. It might be a good thing to introduce
sponsored programmes here -later on, when the station is in
full and continuous working order. But in the meantime it is
vital to acquire a certain amount of " caste."

When the regional scheme is completed there should be a
larger amount of money available for programmes, and an
additional amount from tha large number of new listeners that
may confidently be anticipated. Of course a lot of money will
have to be put by for some new scheme, while the race for
" power " will draw considerable quantities. Let us hope we
have the courage to ignore it.

Would that I" had the courage to ignore Mr. Munn's letter !
But no ! I think of the lonely bachelor returning to his

humble flat and baked beans; I think of the criminal confined
to bread and water; I think of the shipwrecked and the vege-
tarian by compulsion; all listening ! And then I  think of the
announcer and the artists preparing to go home to their seven-
course dinners.

They sing of Epicurean delights and then the announcer
arises. He quotes portions of Charles Lamb's famous essay
on Roast Pig-" and just as it was then so it is to -day." He
portrays vividly the glories of the Pig and Pig Co.'s Pork, done
nicely to a turn. . . .

Suddenly hestops-the criminal has escaped.
Mr. Munn's exponential will do nicely for a coffin.
Shortlands, Kent. HUGH A. RAMP TON.

Sir,-May I quote a paragraph, for the benefit of Mr. Munn,
from the inaugural address of Dr. Lee de Forest, president of
the Institute of Radio. Engineers, delivered at New York on
January 8th last :-,

" As the so-called ` Father of Radio Broadcasting,' I wish
again to raise my voice in most earnest protest against this
revolting state of affairs (advertising over the air). The
present all too marked tendency of the broadcast chains and of
many individual stations to lower their bars to the greed of
direct advertising will rapidly work to sap the lifeblood and
destroy the greatest usefulness of this magnificent new means
of contact which we engineers have so laboriously toiled to up-
build and to perfect. If this stupid venality is not suppressed,
if this reptile of rtheric advertising is not scotched, we may
well resign 'ourselves to a rapid decadence of a noble institu-
tion. Frankly, and in all seriousness, I attribute a part of
the present undeniable slackening in radio sales to the public
as actually due to this one cause. The radio public is, I
believe, becoming nauseated by the quality of many of the
present programmes. Shortsighted greed of the broadcasters,
station owners and advertising agencies, is slowly killing the
broadcast goose-layer of many golden eggs. . . . We should,
I maintain, take active steps (in Washington if need be) to
rid ourselves of this stupid, this killing avarice, which is
destroying the most splendid and potent means for entertain-
ment, culture, and education which mankind has yet devised."

In view of these weighty words we can, as a nation, indeed
be proud of our British Broadcasting Corporation, and grateful
in the fullest degree to those farsighted men who ordained
that advertising -should never be allowed.

Dorking. E. T. SOMERSET.
A 24
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The Wireless World" Supplies a Free Service of Technical .Information.
The Service is subject to the rules of the Department, which are printed below; these must
be strictly enforced, in the interest of readers themselves. A selection of queries of general
interest is dealt with below, in some cases at greater length than would be possible in a letter.

Negligible Voltage Loss.
In calculating values for voltage-absorbing,

resistances in an eliminator, is it
necessary to take into account the
losses due to the presence of H.F.
choke in tie anode circuits of high -
frequency amplifying valves?

J. H. P.
D.C. voltage losses in H.F. chokes can

almost always be ignored. Taking your
own case, it can be assumed that an H.F.
valve is most unlikely to pass much more
than 3 mA. in its anode circuit, while the
choke resistance will certainly not be in
excess of 500 ohms. Working on these
figures, we see that the loss amounts only
to 1.5 volt.

0000
Series for Safety.

Although I realise that a series connection
would be more economical, 1 find it
convenient to run the filaments of my
H.F.-det.-L.F. three -valve set in
parallel from my 100 -volt house -light-
ing battery. The arrangement works
quite satisfactorily, but I am told that
it would be much safer to join the
filaments in series. Will you please
say if this is correct, and, if possible,
give á simple explanation as to why
the parallel connection is likely to be
dangerous? E. O. M.

If we can assume that your filament
circuit is arranged in the conventional
way, with a single resistance for break-
ing- down " the supply voltage to that
at which the valves are rated, it is true
to say that the series method of connec-
tion is much safer than the alternative
parallel scheme.

The danger of damaging parallel valves
when connected in this way to a high -
voltage source of filament current supply
is made obvious by applying Ohms Law
to a circuit such as that shown in Fig. 1,
which represents what we presume to be
your own existing arrangement. We will
imagine that you are using two -volt
valves, V, consuming 0.15 amp., V, 0.1
amp., and V, 0.25 amp., totalling 0.5
amp.

Under normal conditions the resistance
across the battery input comprises R,
which must be of 196 ohms, plus the
parallel filaments, which have an effec-
tive value of 4 ohms, equal in all to
200 ohms.
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Now imagine that the filament of V,
is broken, or even that this valve is
merely removed from its socket. Effec-
tive resistance of the filament circuit now
rises to 8 ohms, but R remains constant
at 196 ohms, giving a total of 204 ohms.

Fig. 1.-Illustrating the danger of over-
running filaments when they are connected
in parallel across a high -voltage source

of supply.

The 100 -volt battery will now drive a
current of 100=0.49 amp. through the
remaining filaments ; this is nearly 100
per cent. in excess of their combined
rated consumption of 0.25 amp., and so
serious damage will be done to them.

RULES.
The free service of THE WIRELESS

WORLD Technical Information Depart-
ment is only available to registered readers
and subscribers. A registration form can be
obtained on application to the publishers.

(1.) Every communication to the Informa-
tion Department must bear the reader's
registration number.

(2.) Only one question (which must deal with
a single specific point) can be answered. Letters
must be concisely worded and headed " Infor-
mation Department."

(3.) Queries must be written on one side of
the paper and diagrams drawn on a separate
sheet. A self-addressed stamped envelope must
be enclosed for postal reply.

(4.) Designs or circuit diagrams for complete
receivers or eliminators cannot ordinarily be
given ; under present-day conditions justice can-
not be one to questions of this kind in the course
of al er.

(5.) Practical wiring plans cannot be supplied
or considered.

(6.) Designs for components such as L.F.
chokes, power transformers, complex coil assem-
blies, etc:, cannot be supplied.

(7.) Queries arising from the construction or
operation of receivers must be confined to con-
structional sets described in The Wireless
World" ; to standard manufactured receivers ;
or to " Kit" sets that have been reviewed used
in their 0.1atijal form and not embodying modifi-
cations.

Output Transformer Alterations.
I have been using a pair of parallel output

valves in conjunction with a low -
resistance moving -coil loud speaker,
which; of course, is coupled by a step-
down transformer. I am now think-
ing of changing overto the push-pull
method of amplification, and should
like to know if it will be possible still
to use the existing output transformer
if I add a centre tap to its primary
winding.. It seems that it should be
quite an easy matter to do this, as the
primary is wound in two sections,
and the junction between them is
easily accessible when the metal
shroud is removed. C. R. L.

We take it that you propose to use
your existing output valves in the push--
pull amplifier, and if this is so we fear
that your present transformer will no
longer even if it modified in the
way suggested. As compared_ with your.
present arrangement, the anode circuit
impedance of the push-pull amplifier will
be four times greater, and so the load im-
posed by the transformer primary is un-
likely to be adequate..

We make this statement, of course, on
the assumption that the transformer is at
present properly matched to the output
anode circuit; if it so happens that its
impedance is unnecessarily high, there is
a possibility that your scheme would work
quite well, and it would perhaps be worth
while to try it.

0000

Calculating Condenser Reactance.
In choosing resistance and capacity values

for " decoupling " purposes, I believe
it is essential that the by-pass con-
denser should have a very low re-
actance (over the band of frequencies
to be dealt with) 2vhen compared with
the value of its associated feed resist-
ance. Will you please tell me how
the reactance of a given condenser.
may be ascertained? L. J. R.

The reactance of a condenser. (in ohms)
is given by the formula :

108

2irfc
where f is frequency in cycles per second
and e is capacity of the condenser in
microfarads.
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Double -humped Tuning.
I have just completed the construction of

a four -valve. 1-v-2 receiver with 'a
capacity -coupled aerial input filter (of
which both tuning condensers are
ganged), and with a separate control
for tuning the H.F. inter -valve coup-
ling. Great care hers been taken in
adjusting the filter, and I believe that
it is working correctly, but I am puz -

zled by the operation of the H.F.
tuning condenser. When the com-
bined input circuits are accurately

' 'tuned to a transmission, it seems that
there are two distinct points,
separated by two or three degrees, on
the H.F. tuning dial, which give maxi-
mum signals. Is there a simple ex-
planation for this puzzling effect, and
does it indicate any fault in the
apparatus? A. C.

An effect of this sort is by no means
uncommon, and if the separation between
the tuning peaks of the intervalve cir-
cuit is not unduly great, we do not think
there is any reason to suspect that your
filter is not working properly.

Fig. 2.-Resonance curves of a filter and
of a single -circuit intervalve coupling.

What is taking place is indicated' in
Fig. 2, in which the tuning curve of the
combined filter circuits is shown by a
full line, while that of the ILF. coup-
ling is shown by a dotted line. When
the latter circuit is adjusted to a fre-
quency corresponding with either of the
two resonant points of the e filter, it is
natural that signals would be at a maxi-
mum. The correct procedure is to tune
midway between these points.

Of course, there exists the possibility
that the peaks of your filter tuning curve
are too widely separated, and it would
be worth "' while trying the experiment
of loosening, the coupling between its in-
dividual circuits by "connecting an extra
capacity across the existing mutual con-
denses'.

0000
Galvanometer Tests.

I have just bought an ex -Government
" detector galvanometer." Is this in-
strument suitable for use in testing
fixed''condensers, "2.nd, if so, how
shoíad it be used? T. P. H.

A fairly sensitive galvanometer of this
kind, used in conjunction with a battery
of sufficient voltage to give full scale

14
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deflection, is a useful aid in testing the
insulation of fixed condensers. It is
merely connected (in series with a bat-
tery, of course) across the terminals, of
the component under suspicion, when any
leakage will be indicated by a deflection
of the needle. It should be emphasised
that the needle will generally move when
the testing circuit is first completed ; this
movement is due to the flow of charging
current, . and will be most " pronounced
when dealing with large capacities.

After having made the first test, an
additional check may be obtained by'join-
ing the condenser directly across the gal-
vanometer terminals ; if the charge has
been retained (due to good insulation)
another flicker of the needle will be pro-
duced. This effect will only take place
when dealing with capacities in the order
'of microfarads.

More Economical Power Grid
Detection.

By using a choke in place of a resistance
in the anode circuit of a power grid
detector coupled to_ a succeeding L.F.
amplifier by a parallel -fed trans-
former, it should be possible to oper-
ate a rectifier of this kind from a
fairly normal source of H.T. voltage,
as the heavy potential drop which
normally occurs in a feed resistance
would not take place. ' This matter
has been touched upon in your pages,
but no practical details have been
given; is it likely that information
on the subject will be published in
the near future? W. D. M.

The question of using choke feed for
intervalve coupling

transformer is not quite as simple as
would first appear, but the scheme has
obvious attractions, as it would allow ad-
vantage to be taken of the benefits of
power grid detection in cases where" un-
usually high anode voltages cannot con-
veniently be obtained. Incidentally, the
same applies to the use of directly eon-
nected L.P. transformers, specially de-
signed for carrying a heavy primary
current, which are now being produced
commercially. '

It is hoped that the subject will be
treated at length in the near future.

000 0
The " Wireless World Five "

Up to Date.
My receiver is the " Wireless World

Five," as described in January, 1927.
In spite of its relative antiquity, this
Set gives an excellent performance,
even when judged' by modern stan-
dards, but I should like, if possible,
to replace the existing battery valves

,with those of the indirectly heated
A.O. type. Do you consider that it
would be possible to do so success-
fully? I can hardly expect you to go
to the length of giving detailed sug-
gestions for this conversion, but any
hint,º would be welcomed. L. D. H.

We ourselves have not attempted to
modify this receiver for use with modern
valvut with great case it' should be
possibTe to do so. After having made
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the obvious modifications to filament -
cathode circuits, we advise that you
should next remove two or three turns
from each of the transformer primary
windings.

It would certainly be wise to insert
decoupling resistances and condensers in
each anode feed lead, and, in addition,
we strongly recommend you to omit one
of the existing L.F. stages. There is no
reason why a pentode should not be used
as an output valve.

In the event of H.F. instability it may
be found necessary to remove an even
greater number of primary turns than
suggested above; in any case, the neu-
tralising winding must be reduced to the
same extent as the primary.

0 0 0 0
Long -Wave Inductances.

I have a quantity of No. 30 gauge
enamelled wire, and, ' if possible,
should like to use it for making sec-
tion -wound coils Jar the long wave
band. The windings would be carried
in slots cut in ribbed ebonite formers.
Would you'adviseme to use this wire?

H. D. B.
Enamelled wire is not usually specified

for windings of this 'sort, because there
is a very real risk of introducing short
circuits between adjacent turns. Double
silk -covered wire is generally recom-
mended.

FOREIGN BROADCAST GUIDE.

MADRID (EAJ 7)
(Spain).

Geographical Position : 40° 25' N. 3° 43' W.
Approximate air line from London : 800

miles.
Wavelength : 424 m. Frequency : 707 kc.

Power: 2 kW.
Time : Greenwich Mean Time.

Standard Daily Transmissions.
14.00 B.S.T orchestra ; 18.15 dance music ;

20.15 news, concert ; 22.15 main evening
programme ; 24.00 dance music, concert,
opera or relay of dramatic performance.
Transmissions are frequently extended to
00.30 and 01.00.

Time signal and chimes from the Home Office
Buildings at 13.00, 19.00 and 23:00.

At irregular dates relays of programmes are
taken from Barcelona (EAJ 1) and also
from foreign stations. 

Male announcer only. Call: EAJ: 7 (pho-
netic : Ay-ah-rhota-see-eft-ag):Union Radio
Madrid. Transmissions open with 'the
playing on a piano of Siegfried's Bugle
call (Wagner), as under :

ypUn Gn;'ysnn

Closes down with usual  Spanish formula :
Buenas Noches Senores, hasta manna,
followed by the Nationale Anthem.

A 5E;
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are you a maker

Showing the
ATLAS Patent
Detachable

Knob.

of mains units,
radiogramophones,
all -electric sets ?
Here is the ideal resistance control
for volume, decoupling, and all
other purposes when a smooth and
noiseless variation is required.

:WEIS"
RHEOGRAD

Continuously variable from
almost zero to 2 megohms
and capable of carrying
fully io watts. One -hole
fixing. Patent Knob-no
set screws.
Keen prices for quantities.

Send your enquiry without delay.

H. CLARKE & CO. (MANCHESTER) LIMITED,
ATLAS WORKS, OLD TRAFFORD, MANCHESTER

THREE NEW
CHARTS

FERRANTI
H.T.

SUPPLY UNITS,

TYPES 7 & 8.

Pe5 HT, anal

ejv Petel.ef or modtab

,._ z,F._

Build your own

F E TU
H.T. SUPPLY UNIT
The Ferranti H.T. Supply Units are accepted as the
standard by which all such apparatus should be
judged. They are designed to afford adequate
power, silent power-and completely safe power.
Constructional charts are available from which it
is easily possible to build a unit exactly suited to
your needs : a unit which will conform entirely
with the requirements of the Institution of
Electrical Engineers.
Here are given brief details of the three latest charts. Make your
choice --or write to us stating requirements-and put an end once
and for all to the H.T. battery bugbear.
Type No. 1. Describes a unit for use on A.C. Mains of zoo/25o
volts 4o/roo cycles. Incorporates a Westinghouse Metal Rectifier.
Capable of an output of up to roe milliamps at 200 volts (at lower
milliamp outputs the voltage is higher). Designed for use with
the most powerful receivers and amplifiers that can be used in the
home. The instructions show that by the omission of certain
components the unit can be adapted specially for feeding all sets of
the Screened Grid Three type.
Type No. 2. This has a similar performance in every way to
Type No. r, except that it employs a Valve Rectifier which is
lower in price, but may need replacement from time to time. The
output is up to Bo milliamps at Zoo volts.
Types 7 and 8. This chart describes two units. One is suitable
for three -valve receivers calling for not more than ceo volts, zo
milliamps, and the other is for use with similar receivers having a
rather larger Super Power Valve in the output stage. It gives rtovolts go milliamps.

FERRANTI Ltd. HOLLINWOOD LANCASHIRE

A27 Advertisements for " The Wireless World " are only accepted from firms we believe to be thoroughly reliable.
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MISCELLANEOUS ADVERTISE1ViENTS.
NOTICES.

THE CHARGE FOR ADVERTISEMENTS in these
columns is :

12 words or less, 2/- and 2d. for every
additional word.

Each paragraph is charged separately and name and
address must be counted.

SERIES DISCOUNTS are allowed to Trade Advertisers
as follows on orders for consecutive insertions, provided a
contract is placed in advance, and in the absence of fresh
instructions the entire " copy " is repeated from the
previous issue : 13 consecutive insertions 5% ; 28 con-
secutive, 10% ; 52 consecutive, 15%.

ADVERTISEMENTS for these columns are accepted up
to FIRST POST on THURSDAY MORNING (previous
to date of issue) at the Head Offices of "The Wireless
World," Dorset House, Tudor Street, London, E.C.4, or
on WEDNESDAY MORNING at the Branch Offices,
19, Hertford Street, Coventry ; Guildhall Buildings,
Navigation Street, Birmingham ; 260, Deansgate, Man-
chester ; 101, St. Vincent Street, Glasgow, C.2.

Advertisements that arrive too late for a particular
issue will automatically be inserted in the following issue
unless accompanied by instructions to the contrary. All
advertisements in this section must be strictly prepaid.

The proprietors retain the right to refuse or withdraw
advertisements at their discretion.

Postal Orders and Cheques sent in payment for adver-
tisements should be made Co payable to ILIFFE
& SONS Ltd., and crossed -- Notes being
untraceable if lost in transit should not be sent as
remittances.

All letters relating to advertisements should quote the
number which is printed at the end of each advertisement,
and the date of the issue in which it appeared.

The proprietors are not responsible for clerical or printers'
errors, although every care is taken to avoid mistakes.

NUMBERED ADDRESSES.
For the convenience of private advertisers, letters may be

addressed to numbers at " The Wireless World " Office.
When this is desired, the sum of 6d. to defray the cost of
registration and to cover postage on replies must be added
to .the advertisement charge, which must include the
words Box 000, c/o " The Wireless World." Only the
number will appear in the advertisement. All replies
should be addressed No. 000, c/o "The Wireless World,"
Dorset House, Tudor Street, London, E.C.4. Readers who
reply to Box No. advertisements are warned against sending
remittance through the post except in registered envelopes ;
en all such cases the use of the Deposit System is recommended,
and the envelope should be clearly marked
Department."

Dar DEPOSIT SYSTEM.
Readers who hesitate to send money to unknown persons

may deal in perfect safety by availing themselves of our
Deposit System. If the money be deposited with " The
Wireless World," both parties are advised of its receipt.

The time allowed for decision is three days, counting
from receipt of goods, after which period, if buyer
decides not to retain goods, they must be returned to
sender. If a sale is effected, buyer instructs us to remit
amount to seller, but if not, seller instructs us to return
amount to. depositor. Carriage is paid by the buyer,
but in the event of no sale, and subject to there being no
different arrangement between buyer and seller, each pays
carriage one way. The seller takes the risk of loss or
damage in transit, for which we take no responsibility. For
all transactions up to £ro, a deposit fee of r/- is charged ; on
transactions over £ro and under £50, the fee is 2/6 ; over
£50, 5/-. All deposit matters are dealt with at Dorset
House, Tudor Street, London, E.C.4, and cheques and
money orders should be made payable to Iliffe & Sons
Limited.

SPECIAL NOTE.-Readers who reply to advertisements
and receive no answer to their enquiries are requested to
regard the silence as an indication that the goods advertised
have already been disposed of. Advertisers often receive so
many enquiries that it is quite impossible to reply to
each one by post.

RECEIVERS FOR SALE.
1SCOTT SESSIONS and Co., Great Britain's Radio

Doctors.-Read advertisement under Miscel-
laneous. [0264

HIRE a McMichael Portable Set, by day or week,
from Alexander Black. Wireless Doctor and Con-

sultant, 55, Ebury St., S.W.1. Sloane 1655. [0328
ATARCONIPHONE 8 -valve Type 81 Receiver, with
1111 brand new Magnavox Xeore moving coil speaker;
£12 the lot, bargain.-Thompson, Cranmere, Tavistock.

[1182
BEL -CANTO Outfit, complete H.T. and L.T. genera-

tor, 220 volt input, amplifier, twin turntables,
2 - loud -speakers and accumulators, splendid condition;
£70, or offer.-Mile End Cinema, 44, Mile End Rd., E.

[1184
it JARCONI All -power Unit, A.C.1, perfect condition;
13 would accept £4110, or vest pocket camera.-
Box 7034, c/o The Wireless Ind/d. [1161

WITHOUT FEAR-
Send your material for credit-
where radio part exchange began.
A service ruled only by economics,
above bargaining or petty gain.

Particulars fror the Secretary,
HONOR V OMNIA APPLEBY'S,

Chapel St., Marylebone, London
SUPER

TANNOT\
Ida in, Unib
INCORPORATING
WESTINGHOUSE

RECTIFIER 30
t1/4,0O

tf'
C ° % tip

make your

RADIO
"ALL ELECTRIC/'

The Seer
PERFECT

et ()felts
CONTACT

The Powerful grip of
the Belling -Lee
Wander Plug and its
adaptability to any
size battery socket
are due to the long
prongs made of
special spring metal.

is 15 Engravings, side
entry. Wire, rubber
and braiding firmly
gripped.

Write for Belling -Lee i Handbook\ "Radio Connections.'
Price 3d.

7 -way Battery Cord with
Belling -Lee Wander Plugs
and Spade Terminals for
Orgola and other sets 5/9

BELLING -LEE
FOR EVERY RADIO CONNECTION

Advt. of Belling & Lee Ltd., Queensway Works,
Ponders End, Middlesex.

BOOKS on WIRELS
Write for complete list to

ILIFFE & SONS LTD.,
Dorset House, Tudor St., London, E.C.4.

Mention of " The Wireless

W. W.f.

World," when writing to advertisers, will

Receivers for Sale.-Contd.
APPLEBY'S.

WHERE Radio Part Exchange Began; a service
under the patronage of notabilities and men of

consequence all over the world which has accurately
handled the requisitions of over 25,000 people, 84% of
whom have repeated their first transaction.

THE Service is as Follows: We can supply prac-
tically all the leading lines of radio apparatus on

the market at current list prices; if so desired we can
accept in part exchange the reputable makes of the
following apparatus : Receivers (domestic and port-
able), radio -gramophones, loud -speakers (cone and
moving coil), cone units and chassis, battery eliminators
and mains equipment components, battery chargers,
remote control equipment, pick-ups and carrier arms,
electric gramophone motors, H.F., L.F., and power
chokes, condensers (variable, reaction, . by-pass and
smoothing), measuring instrumente (high grade), .L.F.
transformers, slow motion dials (high grade), modern
miscellaneous components; valves and tuning coils
cannot be accepted in part exchange except by special
arrangement
IN View of the Difficulty of Making Fair and Definite

Offers for Material that we have not inspected, it
is requested that apparatus tendered for part exchange
be kindly forwarded to us for valuation; no business
can be proceeded with in connection with part ex-
change until material tendered has been examined; in
this connection there need be no fear, material is sent
to us from all over the world, not a single item of
customers' property has ever been lost or mislaid; re-
jected offers from Xmas last amount to only 3.
IN Order to Furnish a Guide, the part exchange

allowance may be gauged as approximately 50%
of the list price of the article or articles tendered; for
some articles the allowance will be more, and for others
somewhat less; the allowance is entirely determined
by the demand for individual articles, considering also
their condition and production age; amateur - con-
structed receivers cannot be accepted in part exchange
as receivers, their value lying wholly in the com-
ponents contained in them; only modern apparatus in
good condition is accepted in part exchange; material
cannot be purchased by us for cash.

TERMS of Part Exchange Business : A minimum
of 50% of the value of an order, plus carriage

charge where due, is payable in cash, unless the value
is below £1, when a minimum of 10s. is payable;
should the part exchange allowance exceed 50% of the
total value of new requirements, the difference will be
credited against future orders; material may be de-
posited against a credit note, which may be utilised
at a later date the maximum amount allowed to
stand to the credit of any one individual is £200.

THESE Terms Have Been Made to the Lowest Eco-
nomic Minimum, to give the customer the best

value possible, while enabling us to maintain the
standard required of this business.

SPECIAL Notice is drawn to the fact that by stipu-
lating a minimum of 50% cash payable on part

exchange. orders, which is the same as stating that
the part exchange allowance is credited to an order
for not less than twice the allowance, you are ensured
always of the best offer, as obviously the more we
allow you the more you ultimately spend with us, to
utilise your credit, if for no other reason; note also
the facility of depositing material against a credit note,
it can be drawn upon as required, wherever you may
be; credit notes worth many thousands of pounds have
been duly honoured upon presentation; a credit note
on Appleby's is saleable, should the necessity arise,
providing notice of transference is lodged with us at
the time of sale.

AS Soon as Apparatus is Discarded from Use, dis.
pope of it, don't keep it; it is not only wasteful,

but explensive; the longer you keep it the older it is,
and the older it is the less value it is; exchange it
for a part exchange credit note, the value of which is
constant, and can be disposed of if necessary by the
holder with greater ease and facility than an article
or collection of articles can ever be.

YOU Will Do Well to Deal with Appleby's; there
is more in part exchange than the mere allow-

ance; there is that something which begets confidence,
that care that makes for efficiency; in the recent
words of an old customer : Quite an embarrassing aloof-
ness of purpose and an almost monotonous accuracy ,
you will know that it is all British-British capital
and British behaviour; you will know also by dealing
there that you are helping. to employ British people.
SINCE the Day This Service Started it has Steadily
Li Grown, not on rash advertising or subscribed
capital, but on the volume of attainment only; and in
these days businesses do not grow by that means for
nothing, therefore we are privileged to invite you to
utilise this service, wherever you may live; if you send
your material by a carrier, pack it well, carriers are
only human, and it is better to be safe than sorry;
if you live in London, call to see us, you will like the
atmosphere, it savours more of sport and art than
the searing curriculum of commerce.
A PPLEBY'S, Chapel St., St. Marylebone, London

rk- (opposite Edgware Rd. Metropolitan Station, or
4 minutes from Marble Arch, Oxford St.). Tel.:
Paddington 8828 (3 lines). [0340

FELLOWS 4 -valve Pedestal Set, complete installation,
marvellous tone, cost £16, as new, £8; also. £6

kit parts for super 2 -valve short wave experimental
receiver, with valves, coils, etc., bargain £4/10.,72,
Holanewood Gardens, S.W.2. [1166

ensure prompt attention. A28

i
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' Receivers for Sale.-Contd..

MCMICHAEL Transportable, as new, _fitted ultra -
chrome speaker,- really first class receiver; private

owner; 20 guineas. -Box 7035, c/o The Wireless World.
[1162

BERCLIF D.C.2 All Mains Receiver, 200 to 250
.v volts D.C.; price £14/10; with valves and royal-
ties, suitable for M.C. speaker; particulars free; trade
inquiries specially invited.-Simmonds Bros., Shireland
Rd., Smethwick. [8734

YOUR Old Receiver or Components Taken in Part
Exchange for New; write to us before purchasing

elsewhere, and obtain expert advice from wireless - en-gineer of 25 years' professional wireless experience;bend a list of components or the components them-
selves, and we will quote you by return post;. thou-
sands of satisfied clients. -Scientific Development Co..
57, Guildhall St., Preston..

STRAIGHT' Five .Portable, makers' 12 months' guar-
antee; 8 guineas, complete. -Mosby, 507, London

Rd., Sheffield.
- [1169

2 -VALVE Set, very selective, 200-2,000 metres, com-
plete with Osram valves; cost £10, sell £3; brandnew. -Priestley; 8. Grosvenor Gardens, Muswell Hill,London, N.10. [1204

ACCUMULATORS -BATTERIES.
7INTCS.-Best quality (wired), No. 1, 8d. per doz.;LA No. 2, 9d. per doz.; order valued 5/- carriagepaid, otherwise 6d. for postage. -British Battery Co.,Clarendon Rd., Watford, Herts. [0258

ACCUMULATOR HIRE.
DON'T Buy Dry Batteries, join our .service; we keep

you continuously supplied with fully chargedC.A.V. high tension accumulators by regular exchanges,anywhere within 12 miles of Charing Cross, for lessthan the cost of unreliable dry batteries; nothing tobuy -no deposit, payment on each delivery or byquarterly subscription; if your dry batteries have beenin use for one month or more, we definitely guarantee
that accumulators will give better and more selectivereception; we also give the same service with lowtension accumulators or maintain your own at equally.advantageous terms, from the smallest portable sizeupwards; over 10,000 satisfied users. -Write or .phone.now to London's -largest, most efficient and complete
wireless accumulator service, for their interesting folderB2, post free -Radio Service (London), Ltd., 105, Tor-riano Av., Camden Rd., N.W.5 'Phone: North 0623(3 lines). [8751

CHARGERS AND ELIMINATORS.
TANTALUM and Lionium for A.C. Rectifiers; forinexpensive chargers; blue prints for H.T. andL.T., 1/- each; Lionilum electrodes, 2-3 and 5-8 amps.-Blackwells Metallurgical Works, Ltd., Gersten,Liverpool.

[8298.

ELIMINATOR Kit Ready for Wiring.-The Westing-.house 20 milliamp, 120 volt model kit consists oftransformer, choke, Westinghouse rectifier, 8 mfd.'s ofcondensers, 2 resistances for S, C, and detector.
ELIMINATOR Kits transformer, choke, condensers,valve, valve holder, resistance, terminals; 36/-,post free.
SUPPLIED, screwed to baseboard and safety plugsand sockets mounted.
CRACKLE -ENAMELLED Fetal Case is SuppliedReady to Screw to Baseboard.
ONLY Requires Wiring to Drawing Supplied, and

can be used within 15 minutes.
100 Metal Cases, suitable eliminators, blue crackle

enamel, size 9r/2X7X5%in., 4/-, post free.
flUARANTEED for 12 Months, and sent on 7 days'
N.-3 against cash; no risk. whatever; thepostage -is paid, and the whole outfit ready to wire is
60/-.-Fel-Ectric Radio, Garden St., Sheffield.. [9963

PHILIPSON'S Safety High Tension Supply Units for1 A.C. and D.C. Mains, 200-250 volts 40-60 cycles,
also 230 volts 25 cycles.
10/ - Down and Small Monthly Payment Secures

the Finest H.T. Supply Available.
PHILIPSON'S Safety H.T. Units are Guaranteed for

12 Months Against All Defects.
ALL Models Sold on 7 Days' Approval to Ensure

Complete Satisfaction.
PHILIPSON'S Safety H.T. Units are the Cheapest

to Install and the Cheapest to Run; £1/17/6 to
£6.

WRITE for Our Booklet, "Radio Power," which
gives illustrations and full particulars.

PHILIPSON'S Safety Loud Speaker Output Filters
for All Receivers, power valve, or Pentode; a re-

markable output filter at a very low price; 16/6.
PHiLIPSON and Co.. Ltd., Radio Engineers, Astley

Bridge, Bolton. Phone : 2038 Bolton, [0318
COMPLETE Kits of Components for Making Your

Own ILT. Eliminator, output 150 volts 30 mA.,
suitable for almost any 3 -valve set, kit comprises
transformer, choke, Philips 1801 valve. 7 mfd. con-
denser block, resistograd, etc., and full instructions;
price, including royalty, 50/-; state your mains volt-
age when ordering; we can also make any special
transformer with outputs up tó 1 kW for all pur-
poses; send us your enquiries; very keen prices for
quantities. -Ellison Manfg. Co., Ltd., Dragon Works,
Harrogate. 11190

What do you look for
in a Wireless Set ?

Performance ? Appearance ? Low
Running Costs ?

On each of these points, the
Lotus 3 -valve S.G.P. All Electric
Receiver scores 'full marks. Un-
equalled for width of range, giving
perfect trouble - free reception
under all conditions -. ample
volume, highly developed sensi-
tivity and selectivity (enabling
unwanted stations to be cut out
with ease) and crystal clarity of
tone.

In appearance, an elegant piece
of furniture of which you can be
proud -not merely a cabinet.

- Running costs practically nil. No
batteries needed -all power being
taken direct from the electric light
mains.

Price, £21 cash or 12 monthly
payments of £1:19:9.

Ask your dealer for a free demon-
stration and full details of this
remarkable set.

1Q4!]I1UFS
ALL ELECTRIC

RECEIVER
Garnett, Whiteley & Co., Ltd.

(Dept. W.W.10)

Lotus Works, Mill Lane, Liverpool.

- susto»

Chargers and Eliminators.-Contd.
l'(HESTER BROS.-All types of mains transformers

.JJ and chokes to any specification. -Chester Bros.,
244, Dalston Lane, London, E.B.. [9793

PHILIPS 450 Charger (200 A.C.), 1.3 amp.X2-6volts, as new; 30/ -, or nearest. -Faulkner, 175,
Station St., Burton -on -Trent. [1168
SAVAGE'S Specialise in Wireless Power from the

Mains; reliable apparatus at reasonable prices.
SAVAGE'S. -Transformer laminations and Bakelite
bobbins; intending home constructors should writefor list.

SAVAGE'S. -Reliable smoothing condensers, 1,500volt D.C. test, 1 mfd., 2/-; 2 mfd., 3/-; 4 mfd.,5/3; 500 volt D.C. test, I mfd., 1/6; 2 mid., 2/3; 4mfd., 3/9.
SAVAGE'S. -Super smoothing and output chokes,

many types available;_ write for list.
SAVAGE'S. -Mains transformer for WestinghouseH.T.4 unit, with additional winding, 4. voltscentre tapped 3 amps, 23/-; transformers for other

Westinghouse units available.
SAVAGE'S. -Mains equipment for new ForeignListeners Four, transformer, N.F.L.4, 33/-;smoothing choke, C32G, 20/-; output choke C320,

20/-.
SAVAGE'S.-Mains equipment for Power Pentode

Two transformer, P.P.2, 33/-; output choke, L.C.
36P.G., 19/6; smoothing choke, L.C.36G, 18/,

SAVAGE'S.-Mains transformer B.T.4, 500-0-500
volts, 120 m. amps, 7V2 volts 3 amps., 6 volts 3

amps, 4 volts 2 amps., 4 volts -1 amp, 4 volts 1amp., all centre tapped, specially developed for auto-
matic bias; 57/6.

SAVAGE'S. -Mains transformers and power chokesare- carefully and individually constructed fromfirst class materials, with an exceptionally generous
margin of safety.

SAVAGE'S, 146, Bishopsgate, London, E.0.2.1 'Phone : Bishopsgate 6998. 19165

CABINETS.
CABINETS for All Requirements. -F. W. Ramsey,

63, Shaftesbury St., London; N.1. Clerkenwell7139. [9736
D IGBY'S' Cabinets. -Table models in solid oak and

mahogany; from 11/6 to 71/-.
D IGBY'S Cabinets, fitted with I2adion or Resiston

ebonite if required.
DIGBY'S Cabinets. Pedestal model, with separate

battery components; from 56/- to £12.
DIGBY'S Cabinets Made to Customers' Own Designs.

D IGBY'S Cabinets. -Write for new 16 -page art cata-
logue. -F. Digby, 9, The Oval, Hackney Rd., E.2.

'Phone: Bishopsgate 6458. [0128

COILS, TRANSFORMERS, ETC.
TRANSFORMERS and Chokes for Battery, Elimina.

tors. -Chester Bros., 244, Dalston Lane, London,
E.B. [9706

600 spaend fie1d 000 ohmse lDereoeup linagn d Remstta nces,

portant"Wireless World " recegvers; 1/6 each, post
free.-Groves Brothers, St. Mary's Place, Shrews-
bury. [1088
D ILO-MAG Four Formers, slotted, ready for winding,

12/6 set; 1930 Everyman Four, 8/6 set, post -free.
-Groves Brothers, St. Mary's Place, Shrewsbury.

[1089
FERRANTI P10 Transformer, 230-250v. 50 cycles,

secondary 4v. 4 amps, 6v. 3.5 amps., 45v.; 23/-.-
Gleaves, Curzon Rd., Stockport. [1180

TRANSFORMERS and Chokes, every description.-
Enquiries " Stolys," 125, Eswyn Rd., Tooting,

9. W.7.
- [1172

1011 AND -PASS Four, Coils, complete, 80/; Ideal17 Home receiver coils, complete, 43/-; superhet.
adaptor coils and base, 24/-; S.G. S.W. Three, 4 coils,
34/-; 4 additional, 46/-; Berclif coils from stock
for all popular sets; trade supplied.-Simmonds
Bros., Shireland Rd., Smethwick. [9941

DYNAMOS, ETC.
D YNAMOS and Motors, Rotary converters and motor

generators, 2,000 in stock at bargain prices.-
Eleotradix Radios, 218, Upper Thames St. [1125

GRAMOPHONES, PICKUPS, ETC.
HM.V. 105, oak table, latest model, cost £7/10

as new, £4/10; Gambrel' Novotone, £2130.-77
Hartland Rd., N.W.S. [1195

LOUDSPEAKERS.
BAKER'S SELHURST RADIO 36 -page Booklet,

"Sound Advice is Yours for the Asking "; write
now for new edition; see displayed advertisement on
page 12.

- - [0231
MARCONI M.C. Speaker, 240 D.C.; cost £6/6, so

new, £3.-L. Ashley, 9, Bramshill ltd., Harles-
den, N.W. [1192

OVING Coil Speakers, made by Radio Corporation
-MI. of America, 8,000 ohm field, 200-350 volts, 25-45
milliamps, input transformer, unused, £4 each; also
Magnavox, 200 volt field, in cabinet, £3.-16, Denbigh
St., S.W.1. Victoria 7705. - [1181

A29 Advertisements for " The Wireless World " are only accepted from firms we believe to be thoroughly reliable.
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Loud .Speakers.-Contd.
LPOOH Moving Coil Speakers are Masterpieces, de -
.L4 signed and produced by master engineers.
-U-' POCIi Moving Coil Speakers are the Standard by
i which. other Speakers are Compared. -

V POCH Moving. Coil Speakers are in Use in Many
Lt Editorial Offices.

EPOCH Moving Coil. Speakers are in Use in Several
Famous Laboratories.

TPOCH Moving Coil Speakers are in Use in Many
Broadcast yg Stations.

EPOCH Moving Coil Speakers are in Use by Most
Prominent Musicians. -

E POCH Moving Coil Speakers Bring Unbounded Joy
to Thousands upon Thousands of Homes..

EPOOH Moving Coil Speakers, the only speakers
that give clear, uncoloured reproduction.

EPOCH Moving Coil Speakers do Render Speech
Perfectly and Music Correctly.

EPOCH Moving Coil Speakers Provide the Perfect
L Illusion of the Artist's Presence.
E POCH Moving Coil Speakers Represent the Finest

Intrinsic Value`Ever Offered.
E POCH Moving Coil -Speakers are Guaranteed for

a Year, but last for ever.

E POCH
Moving Cool Speakers Bring the Grand

E Concert out of the Most Modest Set.
EPOCH. -You can hear a hundred moving coil

PJ speakers, but Epoch is different.

EPOCH. If yon own the best set, only by Epoch
can you confirm it.

EPOCH._ -Away with the tin can and cracked banjo
1.2 reproduction, and install an Epoch.
L'POCÉL-Away with the drumminess, droniness, and
L huskiness of the average moving coil. speakers.

EPO.CH.-The
clearest, . sharpest, cleitest, reproduc-

tion-a marvel of accuracy and beauty.
EPOCH Moving Coil Speaker Models from £2/10

L

to 430.
L' POCH Moving. Coil Speakers. -Models for every
1s requirement and taste.
EPOCH Permanent Magnet Moving Coil Speakers.
1LJ -Nine models from £3/15.

E POCH Permanent Magnet Moving Coil Speakers
Require nó' Mains or Batteries.

EPOOH Peímanent' Magnet Speakers are more
Sensitive than most Energised Moving Coil

Speakers. -

EPOCH Energised. Models are the Finest everput
on the Market.

EPOCü Cinema Speaker has Created the
Biggest Sensation for Many Years.

EPOCH Super Cinema Model is many times as
' Sensitive as the so-called Supers.

T'POCH Super Cinema Speakers. give Enormous
Volume from a 1 -watt Amplifier.

E POCH Super Cinema Speakers are used on many
100 -watt Amplifiers and never "rattle.

EPOCH Super Cinema Model is Standard on several
Talkie Equipments. - -

EPOCH Super Cinema Model is already in use in
over 200 Cinemas.

EPOCH Super Cinema are the only Moving Coil
'Speakers used in Large Theatres, unaided.

EPOCH Super Cinema Speakers provide -alone the
Upper as well as the Lower Register.

EPOCH. -Other Moving Coil Speakers require the
help of exponential horns to provide depth.

,EPOCH. -A list of many prominent cinemas using
1/- the Speakers supplied on request.

1POCH Speakers are not Made of Tin or Alu-
nlininm Stampings, but ..are sound,_ -solid, engin-

eering lobs.

EPOCH Heartily Invite Comparison, on all counts,
with any make, regardless of price or claims.

EPOCH. -Don't accept our quality claims without
-

verification, but don't accept any other maker's
either.
E POCH.-Order one_ on 7 days' approval, and test

with a switch -over; the only real test.
BPOCH'Moving Coil Speakers may be heard in our

Demonstration "Room Daily.
EPOOof LH.-Our demonstration room is in the heart

ondon.

EPOCconvH.e.-Initsencec accof essibcallers.ility, has been studied for the

EPOCH. II you cannot call, write for booklet W.S.3,
and approval terms.

'POOH RADIO MANUFACTURING Co., Ltd.,
Farringdon Av. (riear Ludgate and Holborn

buses). 'Phone : Central 1971. [8983

Mention of " Thee Wireless World," when

BONA FIDE TRADERS' GUIDE.

Send for our comprehensive Illustrated List.
QUICK SERVICE. QUICK SERVICE,

THE QUALITY HOUSE.
PERSEUS MFG. CO., LTD. (Dept. W.W.).
BRANSTONE RD., BURTON -ON -TRENT.

METAL CABINETS
for all Wireless World sets from 22/6.
Aluminium screening boxes, all sizes, to
order. Standard size from stock,

6x 6x 61, price 4/- each.

W. H. PARKER, Sheetmetal Workers,
Back Autumn Terrace, Leeds Tel. 52869.

P REPAIRS
Any make of L.F. Transformer, Loudspeaker
or headphones repaired and dispatched within
4811OURS-TWELVE MONTHS GUARANTEE
with each repair. 4/ Post Free.

Terms 10 Trade.

TRANSFORMER REPAIR CO.,
Dept. W.,

,953, Garrett Lane, Tooting, London, 8.W.17 ,

IFor She Wireless Experimenter, Factory,
Factor and Retailer,

Full Particulars .1rm. Sole Meomfaeturer and Patenlee!-
BERTRAM THOMAS, w° rlANcgss2En.ma

WANDER PLUGS
Actual sise, nickel plated, 6 colours. 2DW
Standard Mae, 2DW or Midget, 2d. each.

Wraefor Lilt X105.

J. J. ' EASTICK & SONS,
118 Bunhilt Row, London, E.C.1

A 2¡d. Stamp
brings you Post Free a

POLAR TUNING GRAPH
which enables you to record and
identify any station by its wave-
length.

Dept. " W."
WINGROVE&ROGERS Ltd.
188-9,Strartd,London, W,C.2.

A . ' Splendid Opportunity
for amateurs. Sale of surplus stock of

components.

10 a.m. to 6 p.m.
15, Windsor Street, Essex Road, N.1.

(3 minutes from Agricultural Hall.)

VALVES.
AMPLIFIER Valve.-If you require power you caa-

, not do better than one of these (or matched in
pairs if required).
FILAMENT Volts 6, plate volts 400 (maximum),
11 grid bias 84 volts (approx.), impedance 800 ohms,
amplification factor 3.8, mutual conductance 4,35
me./volts; price £5/10; see article "The Wireless
World," 24th July,. 1929, then send to North London
Valve Co., Ltd., 221/2,. Cazenove Rd., Stoke Newington,
London N.16. [1143
4/6' 2 Cossor R.C., 2 Mnitvrd L.F. P.M.1 H.F.;

Cossor 2301.P., Mazda P240;
sor S.G.220 rectifier S.P.42/U; 5/ Tungatra
"Prince of Wales," Westbury, Bristol.
B .P.H. P615, new, 10/-; Blr, 5/6; Cossor 6 volt

0.1 -E.F. det., 4/6; write list, -Upton, Langton,
Alresford, Rants. [1111

DIATRON American Tubes; write for prices -Agent,
Perry Company, 32, Dawes Rd., Fulham. [1203

COMPONENTS, ETC., FOR SALE.
BETTING -LEE Panel Fittings are designee to give

an expert finish to any home -constructed set;
catalogue post free. -Belling and Lee, Ltd., Queensway
Works, Ponders End, Middlesex. [0018

COMPONENTS Lent on Hire. Details from Alex -
under Black, Wireless Doctor, 55, Ebury St.,

S.W.1.. Sloane 1655. [0329

MARCONI Universal Output Transformer, 12/6;
Loewe pick-up, 10/ ; valves (unused),

'7/6; A.C./S.G., 12/6; A.C./H.L., 8/6; A.C./P., 8/6;
Amplion choke filter output unit, 7/6.-Durrant, 15,
Red Lion St., Norwich. [1183

WIRELESS Parts, 6 months old; ridiculously cheap.
TT -Write to Surplus, Lansdowne, Guildford. [1181

RETAILERS' Bankrupt Stock, all 'genuine, Polar Ideal
slow motion variable condensers, 0.0005; 7/6 each.

COSSOR
Transformers, 13/-; Mullard, 13/-; Fer-

ranti A.F.30. 17/6; Curare L.S.5 valves, 17/6; Mul-
lard D.F.A.7, 17/6; Phillips full wave rectifier valves,
300v. 75 m,a., 4v. filament, 14/6.

GRAHAM FARISH Resistances, carry 10 me., suit-
able decoupling, etc., 2, 3, 4, 5, and 30, 100,

150, 250, 350, 500, 1,000 ohms; 1/6 each.
MULLARD Grid Leaks, 0.25 and 2 meg., 9d. each;

Loewe 2 meg., 9d.; Ediswan vacuum grid. 'leaks,
 meg.,-Ediswan. anode resistances, carry 1 m.a. at
180v. 30 and 250 thousand ohms, 9d.

GARRARD D/S Motors, No. 10A, 33/6; Hydra fixed
condensers, 2 m.f., 650v. test, 2/2; Hydra 4 m.f.,

350v. working, 4/6 each; ditto, 500v. test, 3/6 each;
Hydra 0.01 Mansbridge, 9d.; Polymet mica 0.0003,
,noulded ease, 7d. each.
LECOND-HAND Goods, Osram music magnet,
IJ 70/ Leweos triple coil unit, 35/-; L.S.5, 10/6;
Osram P215, 5/6; Peto Scott H.F. coils, 10/- pair;

Lond

T.C.C. electroylitic condensers, latest type, 9/-; - Harlie
wave

on.
trap, 4/6.-G. A. Ryan, 182, Kennington Rd.,

GECOPHONE Portable Case, maroon, with fret, good
condition, 25/-; Climax choke, unopened, 4/-;

Ormond var. 0.0005, 2/6 --ditto 0.001, 3/6; 2 Formo
var., 0.0005, 2/6' each; ditto, 0.00035, 2/6. 2 Burndept
S.M. dials, 3/- each; 1 large Ormond ditto, 2/-; 2
Wearite d.p.d.t. - barred switches, 2/6 each; 1 2 -coil
holder, 1/6; 2 Iaranto 30 ohm var. resistances, 1/- each;
1 Mullard permacore, 10/-; 1 Wearite choke, 2/6;

.
R.CC., 3/-; Gambrel) neutrovernier

2/=; Talisman coil, 4%6; Lissen L.S. unit, 7/6.-W. D.
Bell, Glenrock, Brough, E. Yorkshire.

1 Marconiphone
[1178,

BARGAINS in Components.-See new sale list;
switehgear and resistances built to order; slider

wire wound, 2,300 ohms, iron clad; 17/6.-Electradix
Radios, 218, Upper Thames St. [1126

PORTABLE, Parts, comprising morocco covered case,
Amplion speaker, and frame aerial in lid, valves,

2 P.M:3s, P.M.4L. P.M.24, Polar. 2 H.F. -aperiodic
for quick sale.-Sayere, 32, Larnach Rd., Hammersmith,
W.6.

unit, 4 volt C.A.V. Jellyacid accumulator; £2.

[1165lot

SALE of Wireless Components -Large quantity of
valves, condensers, coils, switches, chokes, trans-

formers, rheostats, valve holders, resistances, fuses,
grid leaks, phones, etc., many new, guaranteed working
order; going, cheap; send for price list, -Upton,

[
Lang -
1110ton, Alresford (Tel.: 23), Hants.

RADIO HOUSE, HUDDERSFIELD, issues the Reli-
ability, Wireless Guide, which will be sent post

free upon request by Messrs. J. H. Taylor and Co.,
15, Macaulay St., Huddersfield. [7823

PART Exchange -See our advertisement under Re-
ceivers for Sale -Scientific Development Co., 57,

Guildhall St., Preston. [0228

.tOVOTONE ' 50/- 4v. 5a. Met -Vick Transformer,
' 20/-; Pye chokes, 2 heavy duty, 20/ 3211,

7/- each; 2 B.T.H. 15-1 10-1 step down, 9/- each;
2 megastats, 1 megohm, 3/- each; Cyldon dual yn-
chratune, 0.0003, 167-; Hypermu, 12/-; all brand
new. -Box 7086, c/o The Wireless World. [1'e198

EPOCH 66 6 -volt winding :.high resistance .coil,
J.J. £2/1Q; A3. rectifier, 15/-; T,C.C. 4,000 mid.
electrolytic condenser, 15/-; Gambrell Novotone,
£2/10;Woodruffe pick-up, £2; all perfect and as new;
post extra. -4, Princes St., Southport, [1191

writing to advertisers, will ensure prompt attention.
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Components, Etc., for Sale.-Contd.

ALL As New. -Dual drum control, 5/-; Formo
0.0005, 3/-; Orgola coils, pair 10/-: Amplion

A.U.4 horn unit, new, 5 /-; Formo transformer, 3/6;
Pye differential, 2/6; Lissen H.F. choke, 3/-; fine
radio -gramo cabinet, 20/-; valves: P.M.3, P.M,4D,
P.M.2, Dario S.P. and H.P., all 3/- each; P.M.14,
10/-.-77, Hartland Rd., N.W.6. [1196

HAVE You any Apparatus to Dispose Off Uni-
versal Radio Exchange Services will either sell

it for cash or make a generous allowance against new
or second-hand apparatus; we have a large stock of
second-hand components in guaranteed condition let
us know your requirements, lists free this week's
special bargains : 500 volt test 7 mfd. eliminator con-
densers, tapped 4-2-1, at 5/-; L.F. transformers, 3/ -
to 12/6; Becol coil formers, have been slotted, 1/ -
each; large selection of main transformers; large
assortment of modern valves, A.C. and battery; fixed
condensers, resistances, speakers, gramophone motors,
hand and electric, rectifiers, switches, tuners, coil
holders, coils and other components; send us your en-
quiries and let us know what you have to dispose of,
to Universal Radio Exchange Services, 15, Princes St:,
Harrogate. [1193

BARGAINS; amateur's surplus; Atlas 220-240 volts
L D.C. super eliminator, 60 mA. at 180 volts, 2
variable tappings and one fixed, £4/10: R.C. 'units,
Mullard, 8/6; Ediswan, 3/6; Dubilier, 4/6; 0.0005
variable condensers, Ormond with vernier, 6/-; Lotus,
4/-; Clarion anode dual coil, 6/-; Lissen L.T. trans-
former, 5 /-; Lotus D.P,D.T. switch, 2/6; Climax. choke,
5/'; 100,000' ohm anode resistances, 5/-; neutralising
condenser, 1/6; 400 ohm resistance, 2/-; T.C.G. 0.01
mfd. Mansbridge, 1/-; all guaranteed perfect -Withers,
17, Torrington St., Grimsby. [1186

MISCELLANEOUS.
:SCOTT SESSIONS and Co., Great Britain's Radio1 doctors, officially approved as wireless repairers

by Radio Society of Great, Britain. and Wireless League;,
old sets of every type repaired, rebuilt, modernised;
send set for immediate quotation.
SCOTT SESSIONS and Co. -New sets constructed

with your or our components, guaranteed finest
workmanship; we specialise in " The Wireless World "
circuits; remember, we have satisfied customers
throughout the British Isles and in three Continents;
if you so desire, we will design and construct high
grade apparatus to suit your especial circumstances for
quality, range and selectivity -Tel. : Tudor 5326. Mus-
well Hill, London, N.10. [0262

ALEXANDER BLACK,

THE Original Wireless Doctor, will call (London
and Home Counties) and cure your set.

CONSULTATIONS by Appointment without Obliga-
tion; sets installed, maintained and brought up

to date; components and McMichael portable sets on
hire; purity reproduction specialists.
55, Ebury St., Victoria, S.W.1. Sloane 1655.

[0277
E ASY Payments. -We supply, by easy payments,

components, ..accessories, and sets, any make; 10%
down, balance spread over 11 months. -Send list of
requirements to London Radio supply Co., 11, Oat
Lane, London, E.C.2. [0337

E NGINEERS, novice or expert, £300, £400, £500
per year or more is within your grasp. In our

handbook " Engineering Opportunities," Prof: A. M.
Low explains where the good posts abound. This hand-
book has shown the way to better things to over 20,000
of your fellows; it contains details of A.M.I.Meeh.E.,
A.M.LE.E., A.M.I.C.E., A.M.I.A.E., A.M.I.Struct.E.,
Matric, C. and G., G.P.O., etc., exams., outlines home
study courses in all branches of electrical, mechanical,
motor and wireless engineering, and shows the unique
advantages of our appointments department; why stay
in the Hammer and File Brigade? Send for our free
handbook at once, stating branch, post or exam. which
interests you. -British Institute of Engineering Tech-
nology, 87, Shakespeare House, 29-31, Oxford St.,
London, W,1. [1185

PATENT AGENTS.
PATENTS and Trade Marks, British and foreign.-

Gee and Co. (H. T. P. Gee, Member R.S.G.B. and
A.M.I.R.E.), 51-52, Chancery Lane, London, W.C.2.
'Phone: Holborn 1525. [0001

REPAIRS.
SCOTT SESSIONS and Co., Great Britain's radio

doctors; read advertisement under Miscellaneous
column. [0263

THE BARNES RADIO SERVICE. -Repairs, re-
building, demonstrations, radio gramophones and

scratch filters; reproduction specialists; any distance.
-53, High St., Barnes, S.W.13. Prospect 5633. [9705.

YOUR Transformer Rewound or Repaired and re-
turned promptly; 3/6, post free -James, 190,Bittern Rd., Southampton. [1189

GUARANTEED Repairs by. Experts. -Loud -speakers,
headphones, cone units, pick-ups, any type, re-

wound, remagnetised, and adjusted post free 4/-; trans-
formers, from 4/-. Howell, 91, Morley Hill, Enfield,
Middlesex. - - [9555

PUBLIC ADDRESS
MICROPHONE

The Ideal Instrument for addressing a
large Outdoor or Indoor Audience by
Loudspeaker through Valve Amplifier
or L.F. Stages of Wireless Set, and
for making Announcements through
leads of Gramophone Pick-up.

Powerful Loudspeaker
Reproduction with

perfect Purity.
Highly sensitive Micro-
phone, guaranteed entirely
free from distortion or
microphonic noises, abso-
lutely silent background;
far superior to ordinary
Microphone Transmitters
and obsolete Government
surplus; for use with Valve
Amplifier or Wireless Set,
at Open-air Meetings,

8" ' Sports Grounds, Garden
Fetes; in Cinema, Theatre,
or Dance Hall. Operates
from 2 volt tapping of L.T.
Accumulator, through
Microphone Transformer.
Current consumption one, -
tenth Ampere. Provided
with detachable sound
collector and a 9 ft, silk
connecting cord ; every
metal part nicker -plated,
black polished Erinoid
handle, as illus-
tration 16/6-

This Microphone can be used with or without the sound
collector shown in illustration.

Microphone Transformer for the above Instrument, 6/ -
Full Directions and Diagram of Connections Free.
FREDK. ADOLPH, Actual Maker, ,PHOia ,
27, Ei b oy Street, London, W,1. Museum 8329,

Specified I®for the >_~.~.~.
"BAND PASS"

FOUR.

MAGNUM
ALUMINIUM

SCREENING BOXES

Similar to illustration size 41" x 61" x
finish.

6"
Frosted

PRICE 5/- EACH
or set of 5, including baseboard, 25/-.

Wespecialise in the "BAND PASS " FOUR and can
supply as a- constructional hit, ready wired and tested,
or parts separately.- Full particulars and interesting

literature free on request.

BURNE-JONES
AND COMPANY LIMITED,

Magnum " House, 296 Boro' High Street, London, S.E.1
Telepsoxeo: Hop 6257 & 6258.

NEW

HAND TYPE.

WANTED.
WANTED, "The Wireless World," for October 24th,

1928.-BM/SNC2. [1174
ML Converter, input 6-12v.,, output .250-450v. 300

m.a:-Knights, 'Harleston, Norfolk. [1170
W t.ANTED, Burndept short wave se -Particulars to

Box 7036, e/o The Wireless World. [1163
WANTED, A.C. kit set, cabinet end components.-.

34, Leyburn Rd., Darlington. [1173
UNIVERSAL RADIO EXCHANGE SERVICES

Want Your Second-hand Apparatus in Exchange
for Cash or Other Apparatus; new, or second-hand;
write now for particulars of our original scheme for
a better exchange and sale service.-Oür address, 15,
Princes St., Harrogate. [1194

WANTED, A.C. 200 eliminator, or parts; also
chargers. -43, Ramsden St., Iluddersfield. [1188

FINANCIAL PARTNERSHIPS.'
MANUFACTURER of High Class Wireless Receiv-

ing Sets would consider Co -director with Capital,
or amalgamation with wireless manufacturers of repute,
to extend, well established business; investor must be
experienced, and acquainted with latest development.,
in radio; capital secured, interest, salary; highly
qualified party only could be considered. -Box 7096,
c/o The Wireless World. [1205

BUSINESSES & PROPERTY FOR SALE,
TO BE LET, OR WANTED.

FOR Sale as a Going Concern, well established radio
business, main road, City of London;. part purchase

price can be repaid out of profits if required;- good
opportunity for -young man wanting to start up in
business; partnership considered -Box 7079, c/o The
Wireless World. .[1176

WIRELESS and Electrical Business, main road,
Croydon, well established, low rent, must sell;

bargain, £125, including stock. -Box 7037, c/o The
Wireless World. [1164

ESTABLISHED Wireless School, furnished living
accommodation -inclusive, excellent reasons for

disposal; with proof; excellent income; large operative
area; £500, or nearestoffer; partnership suggestions
possibly' considered -Box 7080, c/o The Wireless
World. [1202

SITUATIONS VACANT.
WANTED, young man, with good knowledge of large

amplifier and public address work, able to build
and design high class receivers; South Counties district.
-Send age, experience, salary, to Box 7078, c/o The
Wireless World. - - [1175

REPRESENTATIVE. -An opening occurs with
almost unlimited opportunities, for a representa-

tive of a large, well established motor and radio
wholesale house; applications are invited from -young
men between the ages of 23 and' 28 who possess ability,
enthusiasm, personality and good " mixing" qualities
necessary to a successful travelling career; while ex-
perience is an advantageonly applicants possessing these
qualifications will ' receive consideration; applications
must state age, school, hobbies, previous employers,
capacity in which you served them, length of time
employed, reason for leaving, and state if car owner. -
Write Box 7085, c/o The Wireless World. [1197

SITUATIONS WANTED.
RECESS Engineer, Dutch (28), 12
nce, desires position as
ins--roceivers, gramophone,

amplifiers, sound knowledge of
sound movfee; can speak 6

e¡o 1'he Wireless World.

post as Assistant, wireless
hone shop, by keen, energetic
experience Marconi Co. -Write Box

Wireless World.

Man, 24, seeks
or large store, 7 years'

ales. -Box 7088, c/o The Wireless W

u
e
r
s

E

FREE: Inventor's Guide on Patents. -T. A. A., 253,
(W), Gray's Inn Rd., London, W.C.1. [6373

"
WIRELESS MANUAL " (1930 edition). By ' Cap.-

! J. Frost. -A popular, practical, -non-technical
guide to choice of ,set, installation, use and maintenance -
learn how to. secure perfect reception. -Illustrated 5/ -
net, from- a bookseller,' or Pitman's, Parker St.; Kings.
way, W.C.2. [1145

A'1'setlsements for " The Wireless World" are only accepted from firms we believe to be thoroughly reliable.

large
languages. -Box

young

WI years' experi-econstructor-designer of
all ma microphone, and public
address amplifiers,
especially
7061, [1171

D EQUIRED,and gramo -1.L p man, 12
years' 7089, e/o
The. [1201

WELL-EDUCATEDposition sin radiolaboratoryexperimenterand sorld. [1200
RADIO Engineer, public school, 10 years' experience

in the radio business, radiograms, public address
equipment, and recording amplifiers, seeks position
giving greater scope for advancement; preferably re-
search work. -Box 7087, c/o The Wireless World.

[1199

send

BOOKS, INSTRUCTION, ETC.
STEP by Step Wireless. -A complete course of in-

struction for wireless engineers; s nd 1/- for
first 4 weeks. -Clifford Pressland, A.M.I. .E., Hamp-
ton -on -Thames. [0195
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SOUND
ADVICE."

Super Power Moving
Coil Speaker.

The Finest
High - grade
Speaker in
the World

PERFECT
RECEPTION F OR
MUSIC LOVERS

BA11LiV
`5.e.1;hch&t'
ennumw RADIO
011ero 89, Selhursl Rd

S. Norwood, S.E.25.
Works - 42, Cherry Orchard

Rd., E. Croydon.

It B
1414

l S
ODEL 34 " ,it
Designed for the

"BAND PASS FOUR"
as specified in the June 25th issue.

PRICE £2  5  O
Please state Mains Voltage & Frequency.

Manufactured by
RICH & BUNDY, LTD.

13, New Road, Ponders End, Middlesex.
Phone: Enfold 0777.

City Retail Stockist:
E. G. WOOD, 2, Queen'Street, E.C.4, 'Phone: City 5161.

r  CONSTRUCTING
OR

RE -CONSTRUCTING
II Whichever you contemplate,

a
take full advantage of the im-
proved method of contact;

use the Clix.
a Resilient Sockets

and Solid Plugs
- The sockets, being placed behind

the panel, are fully protected from
damage, their helical slots retain a
greater degree of resilience, certain SettEk
contact and long life are assured. cooed

_ No. 22 Long Uninsulated Resilient
Socket for use with insulated panels

= up to }' thick. Flush mounting.
 No. 25 Price lid. No. 23 for thininsu-

lated pan die Price ld. No. 25 Clix
Pa Solid Plug. Maximum Tensile

strength 2d.111LECTRO LINX LTD., 254, Vauxhall Bridge Rd., S.W.1 im

RE ERREMEEREEEREREEREEEEE

sou

No. 22
Pro. Pat.

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx

X

X

RADIO DATA C 3A TS
A SERIES OF ABACS

providing most of the essential Data required in Receiver Design.
By R T. BEATTY, M.A., B.E., D.Sc.

Reprinted from "The Wireless World."

" Radio Data Charts " provide designers of wireless apparatus with a
ready and convenient means of solving problems without having
recourse to complicated formule and mathematics.

By the use of the charts it is possible to tackle all the more familiar
problems in radio receiver design ; such as, for example, finding the
relationship between inductance capacity and frequency, and working
out the design of high frequency transformers. All keen amateurs
will appreciate this helpful book.

Price 416 net. By post 4'10.
(39 CHARTS and more than 5o Diagrams.)

From all leading booksellers or direct from the Publishers.
Published from the Offices of " THE WIRELESS WORLD."

ILIFFE & SONS LTD., Dorset House, Tudor St., London, E.C.4.

W.w.s3
1, C=xxxxxxxxxxxxxxxxxxxxxxDOCMCC {k xxx7}cxxxxxxMX:CCI {xx?CxX}Cxxxxxxxxxxxxxxxxxxxxxxxxx

Mention of " The Wireless World," when writing to advertisers, will ensure prompt attention,. A32
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WESTINGHOUSE RECTIFIERS
FOR LOW TENSION MAINS UNITS

9 volts 1 amp.

Type A.3. 23/6

(Q]WESTINGHOUSE [)

METAL RECTIFIERS
represent the most convenient and satis-
factory means yet devised for obtaining
direct current from an A.C. Supply,
and are used in large quantities on
account of their reliability, durability
and efficient performance by the leading
manufacturers.

Full details of these Units and how to use
them are given in our 32 -page book " The
All -Metal Way, 193o " which tells you all
you want to know about A.C. Mains Units.
Send 2d. stamp with your name and
address.

9 volts 2 amps.

Type A.4. 39/6

THE WESTINGHOUSE BRAKE &
SAXBY SIGNAL COMPANY, LTD.
82, York Road, King's Cross, London, N.1

Telephone : North 2415-6-7-8.

PATENTS

STANDARD TELEPHONES AND
CABLES LIMITED

Beg to announce that they are the owners of more than
6o patents relating to wireless broadcast receiving sets.

These include amongst many others :-
Superheterodyne
Push-pull
Split Loop
Hartley Oscillator
Mains Receivers
Free Grid Bias
Gang Condensers
Volume Control with

Constant Impedance
Folded Exponential Horns

and
(in conjunction with Electrical Research Products ¡nc.)

Combined Gramophone
and Radio

AND THAT they are willing to grant licences
under these patents and future inventions of
their own and their associated Companies to
approved British manufacturers,who are invited to
apply for further particulars and conditions to :-

STANDARD TELEPHONES &CABLES LTD.
Room 717, Bush House, Aldwych, W.C.2

CELESTION LOUD -SPEAKER
Model C.12

RADIO'S RICHEST VOICE
For over four years the Celestion C.12 Loud -Speaker
has remained the supreme standard for the finest radio
reproduction-" The Very Soul of Music."
See and hear it for yourself at any radio dealers!
Oak £5:12:6 Mahogany £5:17:6 Walnut£6:6:0
CELESTION LTD. Kingston -on -Thames.
London Showrooms: - - 106, Victoria Street, S.W.I.

Advertisements for " The Wireless World" are only accepted from firms we believe to be thoroughly reliable.
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PROGRESS
IT is not until we inspect the great modern

lifeboats of to -day that we realise what
great progress has been made in the last
century. Our lifeboat service - perhaps the
finest in the world-is built upon many years
of hard endeavour.
Similarly it is the result of years of research
and experience which has placed the Pertrix
so far ahead of any other battery. There is

NO SAL -AMMONIAC
in the Pertrix-that is why you have 60%
longer life entirely free from crackle or faulty
reproduction. See that you buy a PERTRIX
battery-the result of Modern Progress.
Pertrix batteries for flash lamps are also
available. Write for Leaflet B, which will give
you full particulars of all types.

PRICES.

DISCHARGE 12
STANDARD. MILLIAMPS. GRID BIAS.

Size in inches.
Volts. L. B. H. s. d. Volts. s. d.

60 5 x 61 x 3* 8 0 9.............1 6

100 If x of x 3 13 0 12 ............. 2 3

' 120 roa x Of x 3 15 G 15............, 2 B
1

aWhati
ERTRIXPATENT

DRY BATTERY
PERTRI%, LTD., Britannia House, 233, Shaftesbury Avenue, London, W.C.

lN,.C.123)

Printed for the Publishers, ILIFFE & SONS LTD., Dorset House, Tudor Street, London, E.C.4, by The Cornwall Press Ltd., ParisGarden, Stamford Street, London, S.E.z.
Colonial and Foreign Agents:

Varona Sxaxas-The International Rene Co., 131, Varick Street, New York. Fxnxea-W. H. Smith & Son, 248, Rue Rivoli, Paris; Hachette et Cie, Rue _Léaumur, Paris.
Bocorux-W. H. Smith & Son, 78, Marche sax Herber, Brussels. I5NA-A. H. Wheeler & Co., Bombay, Allababad and Calcutta. Sueca Agnlea-Central News Agency, Ltd.

Ausraama-Gordon & Gotch, Ltd., Melbourne (Victoria), Sydney (N.S.W.), Brisbane (Queensland), Adelaide (S.A.), Perth (W.A.), and Launceston (Tasmania).
Canape-The American News Co., Ltd., Toronto, Winnipeg, Vancouver, Montreal, Ottawa, St. John, Halifax, Hamilton; Gordon & Gotch, Ltd., Toronto: Imperial Revs Co.,

Toronto, Montreal, Winnipeg, Vancouver, Victoria. NEW ZaeLenn-Gordon & Octal, Ltd., Wellington, Auckland, Christchurch and Dunedin.
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THE 
1. L KHv1.. . G. 

AlliD Ehe. 

Radiogrand 16f6 
Ratios 8 -1 & 6-1 
Radiogran . 7 -1 
Ratio Price 17e6. 

Hare acquired a world 
1 de reputation for 

Quality and Value. 
Built by Specialists in 
Traostormerc000trnctioo 
they have set a Quality 
of Performance above 
reproach. Your Bet will 
work bettor with a Teleeo 
Transformer - - - - Fit 
one now I 

TELSEN ELECTRIC 
CO. LTD., Miller St.. 

Birmingham. 

FREE 

LYONS "B.A.T" 750 -WATT 

"Q.M.B." POWER SWITCH 

NOW DOWN TO 2 
(TYPE 730 -Terminais -2i3) 
Latest Model : easily breaks 3 Amps 
250 V. Q.M.B." Action : Indicating : 

Live Parts Insulated from Lever :One Hole 
Fixing : Nickel Finish. Small Neat : 

Efficient : Guaranteed fully. 
Send a postcard to -day for our free and post 
free Art Booklet -12 ill ustrations- 20Circuits describing uses of this and our many other 
AC Snap Switches. Many problems solved. 
All types ready for delivery. 

CLAUDE LYONS, LIMITED, 
Head Office --76 OLDHALL ST., LIVERPOOL. 
LONDON : -40 BUCKINGHAM GATE. S.W.1. 

1¡l'7r'A2G^a]1r:.:Cw^.hT7.e.ti2.Y'!.y7n'± :.l1a.YniatieSe 
` ..;.i 

A QUAL TY Vi 
A EAP 

.'"`v"vSN''4XIi' 

TUNbSR4M 
ELECTRIC LAMP 
WORKS (GREAT 
trial' A I N) LTD. 

Radio Dept., 
72, Oxford Sireer. 

London, W.7 

\*/ 

TUN6SRAN 

CrYKi!"Y.t^N 
R%DA±iFE*r}a^.c/`UYki-M...`l+..n`^.)+W .G1.XZY.'+' 

No. 573. Vol. XXVII. No. 8 

BUrTON mu= SELF- LOCATING VALVE 
HOLDER 

1 J each . 
Pentode U 
-Valve- U 
Holders 
1 6 each In 

Patent No U 
316708 

MANUFAC'T'URED BY PROGRESS WORKS 
C. F. & H. BurTon WALSALL, ENG. 111111111 

Copyright. Registered as a Newspopar 
for transmission in the United Kingdom. 

www.americanradiohistory.com
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CHARAGTERISTICS 
Filament volts - - 2,0 

r, afnps - 0.2 
Max. H.T. volts - - - _ 150 « 
Amplification factor b.5 
Anode. A.C. resistance (ohms) . 1850 
Mutual A.C. conductance (mA/V) - 3.5 
ir'rth ,rvlrrXtl r in all pottier'', r,rrr 
gilt, a ßrrJrnman,t' man tmrr G<r.,r (Lin b ore: 

Never before have such fine characteristics 
been approached by a power valve 
consuming only 0.2 amps filament current, 

With its impedance of only 1850 ohms it 
can accept a very large input and the 
remarkably high amplification factor of 6.5 
gives a good stage gain A high output 
may therefore be maintained together with 
remarkably fine quality. 

i 

THE EDISON' SWAN ELECTRIC CO., LTD, 

R,r.lru qrrniort 
lá Nrtwrn;in Strcct, CJkfOrd $trent, VJ,1 
SGnurournt n+ wl!lt,e PrrnO/xrl'fotn,,, 

V1,7 DISI4%N 
Mention of " The Wireless World," when writing to advertisers. will ensure prompt attention 
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PRICES 
CHASSIS MODELS .. L9 Io 0 

TABLE CABINET MODELS : 

Oak .. .. .. .. {,r5 5 o 
Walnut or Mahogany . £16 14 o 
Metal, covered in leatherette, in - 

Brown, Blue or Grey .. £12 io o 
PEDESTAL CABINET MODELS: 
Oak .. .. .. £18 x5 o 
Walnut or Mahogany .. £20 o 0 

Gradual payment terms if desired. .lsk for 
Lis! 

FE 
e 

NATURAL 
-is the keynote of the ideal speaker. The. designer's aim is to 
create an instrument which shall, in an acoustic sense, be 
strictly neutral. It should be immediately and. equally respon- 
sive to all audible frequencies, giving preference to none, and it 
should maintain the same high level of attainment throughout a 
lifetime's service. 
Ideal, perhaps, but in the Ferranti Magno -Dynamic Speaker the 
ideal has been approached more nearly than many would think 
possible. It may be operated by any good receiver, and requires 
no energising current from mains or battery. In sensitivity and 
power it is equal to the highest class of Electro- Dynamic Speaker, 
and in fidelity of reproduction is unsurpassed. 

MAGNO- DYNAMIC SPEAKER 
FERRANTI LTD. HOLLINWOOD LANCASH IRE 

A i Advertisements for " The Wireless ¡Vorid " are only accepted from firms we believe to be thoroughly reliable. 
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Always ask your dealer for Dario. It is a 
guarantee of all that is suprerñe in Radio Valves, 
and you are perfectly safe in buying Dario at all 
times. The follówing notice to the Trade proves 

Dario worth. 

INDEMNITY BY 
IMPEX ELECTRICAL LTD. 

Messrs. The Mullard Radio Valve Co. Ltd. 
have recently published notices in the 
trade press intimating that they intend to take legal proceedings against retailers and 
others who may infringe certain Letters 
Patent owned by them, amongst which 
are Letters Patent No. 283,941. 

We are satisfied that the construction of our well -known Dario Valves is not such as 
to constitute an infringement of Letters 
Patent No. 283,941, and we desire to give 
notice to our trade friends that we under- 
take hereby to indemnify any person who 
may be sued for infringement of Letters 
Patent No. 283,941 by the sale of our 
Dario Valve in respect of any costs and 
damages which may be awarded against 
him provided that our Solicitors Messrs. 
Philip Conway, Thomas & Co., of 80, 
Rochester Row, Westminster, London, 
S.W.1, shall have the conduct of any 
action brought to recover such damages. 

For the purpose of enabling any retailer 
conveniently to avail himself of the benefit of this indemnity we are depositing with 
our Bankers in England in the Joint names 
of ourselves and our Solicitors a large sum 
of money to be utilised for the purpose of making this indemnity effective. 
In future, should any claim be made 
against any customer of ours for infringe- 
ment of Letters Patent No. 283,941 by the 
sale of our Dario Valves, the document 
containing the claim should be sent 
Immediately unanswered to our Solicitors 
at the above address in order to obtain the 
benefit of this indemnity and relief from the 
trouble of conducting legál proceedings. 

flARI 
VALVES 

at y " kt fr ` 

Ask your dealer or write for Free Folder to : 

IMPEX ELECTRICAL LTD., Dept. C, 538, High 
Road, Leytonstone, E.II. 

Telephone: Wanslead 2722. 

' 194 

"PC 
AC 

AUGUST 20TH, I930. 

posted to-day will 
bring you by re- turn particulars 
of how you can 
operate an 

Contractors 
to the 

Air Ministry, 
The British 
Broadcasting 
Corporation, 
The General 
Post Office, 

etc. 

M -L MAGNETO 
SYND. LTD. 
Radio Dept. 
COVENTRY. 

Telephone: Soot. 

All- Electric 
Receiver 
from a 

C supply main, 
by using 
the 

li Hector Pamphlet 39611. 

Can be supplied to run from any voltage 
12 -250 V.D.C. 40 watt model £13; 85 watt model £19. 
Recommended and used by Philips Radio, Mar ro ni phone, Burndcpt, Kolster- 
Brandes, 11.P.A., etc., etc. 

PRICES 
Supplied at the 
following prices with 
3' Vernier Dial : 

Cat. No. Cap. Price 
W.200 .0001 8/6 
W.199 0002 81- 
W.198 0003 96 
W.197 0005 1Ol- 
W1th Drum Dial (as 
illustrated) : 

Cat. No. Cap. Price 
W.203 0002 10/I6 
W.202 0003 11 /- 
W.201 .0005 11/6 
Also supplied as 
Ganged Units with 
or without Dials. 

CONDENSERS 
For Value 

All high -class dealers stock 
o Utility " Condensers - better 
value is unobtainable. The 
"Mite" illustrated offers maxi- 
mum efficiency in a very small 
compass. It is designed on low 
loss principles and the centre 
spindle rotates on ball bearings, 
Perfect contact between spindle 
and single end plate is ensured 
by phosphor - bronze springs. A 
great space economiser and fully 
guaranteed. Send postcard for 
latest illustrated " Utility " List. 

Wilkins & Wright Ltd. 
Utility Works, Holyhead Road, 

BIRMINGHAM. 

.1/ention of " The Wireless World," when writing to advertisers, will ensure j,rnmrr ortPNnu. A. 
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u your 
mole IIIUS1C 

and leSs Weat 
P R I C E 45 Fa 

COMPLETE 

with 
the 

ICK-UP 
& TONE ARM 
fitted with new swivelling Tone Arm 

To avoid undesirable resonances it is 
necessary to impose a certain amount of 
damping upon the armature of a pick -up. If 
this is overdone, record wear will be 
appreciable. ' - 

Our engineers have by ingenious design 
arrived at the exact balance, where repro- 
duction is the finest and record wear is at a 
minimum. Two very sound reasons why 
you should use the B.T.H. pick -up. 
Obtainable through all good radio dealers. 

THE EDISON SWAN ELECTRIC CO.,LTD. 
Radio Division, 

la Newman Street, Oxford Street, W.1 
Showrooms in all the Principal Towns 

EDISWAN P.. 11 
1 1r erlisvnreuls for ' Pre II'ireless II'nrl l '" are only 

N Standing 
for .. 
... over 200 years, this 
fine old building, on 
which Sir Christopher 
Wren worked for thirty - 
five years, has truly 
stood the test of time. 
The Telegraph Conden. 
ser Co. have spent 25 
years entirely on mak- 
ing fQThe condenser in 
the green case " -and 
this, too, has stood the 
test of time. The name 
T.C.C. on a condenser 
is the undisputed hall- 
mark of accuracy and 
dependability. For this 
reason it will pay you 
to use T.C.C. Conden- 
sers in your next Set. 

The condenser illustrated is 
the .0003 mfd. T.C.C. flat 
mica type I /3d. 

ADVERT. OF THE TELEGRAPH 
t .3 ONItE LASER CO. LTD., N. ACTON. W.3 

5402 
't accepted born. firms rye believe to be thoroughly reliable 
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`TILTRCK'' 
oa>r,.t STEE L :STORS sy.strn , . 

This sort 
of thing 
is out of 
date 

WHY NOT STORE 
YOUR GOODS 
WHERE THEY CAN 
BE FOUND ? 

Hunting in the dark in old fashioned wooden 
shelves is quite unnecessary nowadays. 
Bave Time, Temper, and be certain of finding 
what you are looking for by storing your 
goods in " TILTRACKB." There are many 
types -some for the Experimenter and some 
for the Manufacturer. 

Write for Lists. 

THE ' BENCHRACK " 
(Tiltrack Principle). 

A real help for storing small parts 
such as Terminate. Nuts, Washers, 
Insulators etc. Made to stand on 
the work bench, Itenables all small 
parts needed for the Job in progress 
to he stored where they are im- 
mediately to hand. AU the trays 
are tilted so that the parte stored 
can be seen at a glance, and the 
font facet. of the trays are rounded 
so that the smaUeet parts can be 
swept up the slope with the fingere 
of one hand. Each tray Is provided 
with patent hinging partitions 
which can be moved quickly to 
make larger or smaller compart- 
ments. Being so accessible these 
racks greatly facilitate stocktaking, 
and being all steel there is no dan- 
ger of fire. The Experimenter will 
do his Jobs much quicker and with 
greater pleasure. and the Factory 
vyiU save many pounds per year by 
installing this Benchrack. 

3O,p F.O.R. 

PArfN7 
NvC,vc 

O.tQr.roN 

"TILTRACK JUNIOR " 
This all- steel rack is designed t 

hang against a wall or other 
convenient position, and is a 
most excellent rack for storing 
small parts. It is supplied 
complete with white canvas 
protective cover to keep out 
the dust. All the trays are 
tilted and have movable 
partitions. 

POST 
611 FREE. 

THERE ARE MANY 
MORE STYLES 

OF " TILTRACKS." 
PLEASE SEND 

FOR LISTS. 

Particulars from Manufacturer & Patentee: - Worsley Street, lulme, BERTRAM THOMAS, MANCHESTER. 
London Ogee & Showroom: -28, Victoria Street, S.W.1. 

AUGUST 20TH, i930. 

® IR 19 12 ® C1 ® 1® ® i® 1® 10 I® ® i® is iA i11 1 

THE ALL - ELECTRIC 
R.G.D. RADIOGRAMOPHONE 

for A.C. or 
D.C. MAINS 
with COIL- 
DRIVEN 
SPEAKER SPEAKER 
as described in 
" Wireless World," 

March 26th. 

SHOWING 
AT 

OLYMPIA. 

Mahogany £80 

A highly 
finished 

Instrument 
of quality. 
We shall be pleased 
to supply literature 
on application. Trade 

agencies vacant. 

The Radiogramophone Development Co., 
72, MOOR STREET, BIRMINGHAM. . le R 111 

,t, .s..s.. s..s.,s.. s.........s................................... ......." v.... v.. ct 

1 
RADIO DATA 1 

i I 

i CHA TS 
i i 

i 
A SERIES OF ABACS 

f 

j providing most of the essential 
Ö 

St Data required in Receiver Design ` 

(j By R. T. BEATTY, M.A., B.E., D.Sc. 

" Radio Data Charts " provide designers of 
i 

wireless apparatus with a ready and convenient 0 

means of solving problems without having 
! recourse to complicated formulm and mathe- 

matics. 
! By the use of the charts it is possible to tackle 

all the more familiar problems in radio receiver 
design; including, for example, finding the 

11 

relationship between inductance capacity and 

i 
frequency, and working out the design of high 
frequency transformers. All keen amateurs 
will appreciate this helpful book. 

Price 4/6 net. By post 4/10. 
From all leading booksellers or direct from the publishers. 

Published from the Offices of 
of THE WIRELESS WORLD," 

iL 

Dorset House, Tudor Street, London, E.C.4. 
W.W93 ....s..s..s..s..s..s 

Mention of " The Wireless World," when writing to advertisers, will ensure l ronzi't attention. A4 
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A 
Simple 

Circuit 
for a battery eliminator for A.C. Mains 

ADVERTISEMENTS. 5 

SG4rN GbD 
1 .. 

ocrccTa 

.+ 

which will give 120 volts, 20 m.a. D.C., sufficient for the majority 
of modern 3 -valve sets (excluding those using pentode valves). 

Full particulars of this and other 
circuits are given in our 32 -page 
book " The All -Metal Way, 1930." 
Send a 2d. stamp for a copy. 

THE 
Col WESTINGHOUSE 

METAL RECTIFIER 
TYPE H.T.3 

is used in this circuit. This rectifier has nothing 
in it to wear out -no filaments, moving parts, 
or chemicals, and consequently does not require 
periodical replacement. 

The Westinghouse Brake 6' Saxby Signal Co. Ltd., 
82, York Road, King's Cross, London, N.1. 

TO TRACE 

It requires the accuracy 
and sensitivity of a Weston 
Mil- Ammeter to tell you 
exactly at which particular 
stage in your receiver 
distortion begins. 

Try it in your H.T. leads 
in turn. Should the needle 
kick strongly either back- 
wards or forwards when 
signal strength varies it 
indicates transformer dis- 
tortion, over-saturation of 
the valve, incorrect grid 
bias, filament temperature 
or H.T. Potential. 

DISTORTION A Weston Mil- Ammeter 
is the only instrument 
sufficiently accurate to be 
of any value to you when 
making readings. Weston 
Instruments are standard 
the world over, and since 
1888 have been unrivalled 
for scientific precision, 
uniform accuracy and 
unvarying reliability. 
Weston Model 506 Mil -Ammeter 

Price 35/- 

WEBTON 
ELECTRICAL INSTRUMENT 

CO., LTD., 
15, Great Saffron Hill, London, E.C.I. 

A.s. 

ft wo uld be 
FATAL 

to lose 
CONTROL 

Barbed wire -trenches- dug- outs -a field set and 
a thin strand of wire. 
The difference between control and lack of control 
may spell life or death to an entire brigade. 
It's a far cry from No Man's Land to the comforts 
of your home. 
But even in your radio set ... control plays a 
vital art and it has been the privilege 
of CENTRALAB to furnish the volume controls 
of millions of radio receivers. 
Is your radio -CENTRALAB equipped? 

Write for free Booklet, 
"Volume Controls, 
Voltage Controls. 

their uses. 

THE ROTHERMEL CORPORATION LTD., 
24, Maddox Street, London, W.I. 

'Phone MAYFAIR 0578,9. 
Continental Sales Office : 

27, QUAI DU COMMERCE, BRUSSELS, BELGIUM. 

r.r Advertisements for " The Wireless World" are only accepted from firms we believe to be thoroughly reliable. 
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CONSISTENT LONG RANGE 
MARCONI MS4 GIVES DEPENDABLE AMPLIFICATION 
Whether the station comes in at the fop or the bottom of the scale, on the long 
or medium broadcast wavebands, it will be at its clearerst and steadiest with 
Marconi MS4. So low is the inter -electrode capacity that full advantage can 
be obtained from the high magnification factor of 55o in any standard circuit. 
No neutralising or extra screening is called for- Marconi MS4 is the reliable 
choice for all -round performance. 
Note also the generous spacing of the electrodes which allows for rapid radiation 
of the cathode heat, thus avoiding excessive temperature rise and emission from 
the grid. This feature is a definite step to longer life and freedom from " back- 
lash.' 
Marconi MS4 is designed for operation entirely from A.C. Mains. In battery. 
driven receivers use Marconi S215 two -volt, Sgio four -volt, S6io six -volt. 
And they are ALL BRITISH.. 

For the best results in A.C. Mains Circuits'use 
with Marconi MS4 : 

Marconi MH4 -High magnification. 
MHL4- General purpose, 
ML4-L.F. and Pow er, 
PX4-Super Power. 

OP 

PT425-Pentode. 
PI 

CHARACTERISTICS. 
Mag. factor 
Impedance 
Fil. volts 
Fil. amps. 

55o 
5oo,000 ohms 

10 

The Amazing 

MARCO 

,,, r /,// 7/// / / "---_-,,, /,/i,-,,, / Ti/ ' /' r ,,, i //ri/rr ///i "iry , -. /// i//iiiií///////////i/iiiiiiiiiiii///iiii riiiiiiii ii%/iii iiiiii//%iir///Aiiiiiiiíriiiiiií%/iiíi/iriiiiiiriiii%/////iiiiiiiiiiiiii////iuiiii%//iu,l//,%///// 
The Marconi hone Company, Limited, Radio House, 210 Tottenham Court Road, W.1 

Mention of " he { {'fireless {florid," when writing to adtertisers, will ensure prompt attention. I3= 

www.americanradiohistory.com

www.americanradiohistory.com


JheWiT- 
AN D 

RADIO REVIEW 
(181!' Year of Publication) 

le-ss 

No. 573 WEDNESDAY, AUGUST 20TH, 1930. VOL. XXVII. No. 8. 

Editor : HUGH S. POCOCK. 
Assistant Editor : F. H. HAYNES. 

Editorial Offices: D5-1 x7, FLEET STREET, LONDON, E.C.4 
Editorial Telephone : City 9472 (5 lines). 

Advertising and Publishing Offices : 

DORSET HOUSE, TUDOR STREET, LONDON, E.C.4. 
Telephone: City 2847 (13 lines). Telegrams: "Ethaworld, Fleet, London." 

COVENTRY : Hertford Street. 
Tepg.ame: "CyelJst, Coventry." Telephone: 8210 Coventry. 

BIRMINGHAM: Guildhall Buildings, Navigation Street. Telegrams: "Autopreas, Rlnningharn." Telephone: 2970 and 2971 Midland. 

MANCHESTER : 260, Deansgate. ',Weems: "IIIRr, Manchester." Telephones 8970 City (4 lines). 

GLASaow: 101, St. Vincent Street, C.2. Teleran.,: " 1111e, Ula.gow." Telephone: Central 4857. 
PUBLISHED WEEKLY. 

Subscription Rates : Home, LI Is. 8d. ; Canada, Ls Is. 8d.; 
other countries abroad, LI 3s. sod. per annum. 

Entered as Second C7ae Matter at New York, N.Y. 
As many of the circuits and apparatus described in these pages are covered by ¡woos, readers are advised, before malting use of them, to satisfy themselves 

Mat they would not be infringing patents. 

CONTENTS OF THIS ISSUE. 
1. :DITORIAI. N'1EWS 
V.I. D.C. THREE. BY H. B. DENT 

I4RSPONSE CURVES. BY PRPP. C. F. JENKIN 
INSULATORS TESTED. 4. tl. A 1.1. N. BY W. H. F. GRIFPIT/is 
CURRENT Tortes 
VAI YES We. HAVE TESTED. I\vil NEW :BULLARD VALVES .. 
WIRELESS THEORY SIMPLIFIED. BY S. O. PEARSON 
PRACTICAI, HINTS AND Tips 
BROADCAST BREVITIES 
BROADCAST RPCIrIVPR9 

RRCEIVP..R .. .. 
CItHPENPONDF.NCR .. 
ICE MI RS' PROnI.EtIS . . 

rAfR 

Revs 11'EÚ. COSSOR TCYO -VAVVa BATTERY 

1n1 
]07 
169 
171 
173 
174 
1?8 

780 
181 
183 

THE B.B.C. MACHINE. 
AVISITOR from the Continent, giving us his im- 

pressions of our broadcasting organisation 
recently, described it as an extraordinarily effi- 

cient machine which turned out high -class programmes 
as monotonously as tunes on a hurdy -gurdy, but was, 
in fact, as inhuman and soulless as the most ideal of 
red tape Government Departments. 

We thought this rather a scathing comment to 
make on broadcasting, because the microphone is 
generally regarded as providing a much more human 
atmosphere than can be attained through the medium 
of books or mechanically reproduced music. But 
apparently it was not this aspect of the question which 
our friend had been considering. He had a high 
opinion of the programmes and of the material used in 
their composition, but he contended that there was no 
individuality in the B.B.C. constitution. This prob- 
ably arises from the fact that the B.B.C. is not authorised 
to comment officially on current events ; that is to say, 
there must be no equivalent to an editorial introduction 

n 3 

to programme items which might be construed as an 
official expression of opinion by the Corporation. Is 
there not, however, some means of compromising with 
this stipulation? Cannot something be devised to 
give the B.B.C. a soul ; that is to say, to bring it more 
into sympathy with the listener, and remove from the 
microphone the impersonal and almost mechanical 
atmosphere in which it is being slowly enveloped? 

We believe that if Sir John Reith and members of 
the Governing Board would come to the microphone 
from time to time and talk to listeners on such ques- 
tions as the aims and policy of the B.B.C., it would 
produce a very good effect. The talks could also pro- 
vide the opportunity for sympathetically replying to 
well- meaning current criticisms levelled at the Corpora- 
tion. These talks would have the effect, as it were, of 
taking the listener into confidence, and might do much 
to assist listeners to realise that, after all, the B.B.C. 
is a human organisation,'rather than a programme -pro- 
ducing machine. 

0000 

ULTRA SHORT WAVES. 
T is generally conceded that it is to the amateurs 

that we are indebted for hastening the development 
of the use of short waves for practical communica- 

tion, for it will be recalled that at a time when the 
short waves had been allotted for amateur use because 
they were considered to be of little use for commercial 
communication, amateurs in this country, in Australia 
and America, astonished the world by establishing in- 
ter- communication on low power on short wavelengths. 
That is some five or six years ago, and since that time 
considerable attention has been focused on wavelengths 
of a- still lower order, particularly between 5 and 2.5 
metres, and although much remains to be learned con- 
cerning this band, there is already sufficient evidence 
to indicate that it has great possibilities. 

Previously The Wireless World has had the oppor- 
tunity of acting as a medium for bringing into touch 
those _amateurs who were undertaking short -wave ex- 
perimental work, and we feel that we should like once 
more to act as the means of assisting amateurs working 
on the new wavelengths to co- operate. Naturally, a 
transmitting licence is necessary before transmitting on 
these wavelengths can be undertaken, but reception can 
be carried out by a large number of observers, and the 
results obtainable from such observations would be of 
the utmost interest in establishing data on range, screen- 
ing, and other effects. We shall welcome correspond- 
ence from any amateurs interested in experimental 
work on this band. 
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Batteryless Three =Valve Receiver with 
Rejectors. 

BOUT six months ago the writer discussed in these 
pages a few of the more economical methods of 
deriving the filament current for a receiver from 

the D.C. mains,' and concluded by giving a theoretical 
diagram of a set embodying the principal features men- 
tioned. As a number of readers have expressed a desire 

' Tite Wireless World, February 19th, 1930. 

By H. B. DENT. 

for more detailed information, especially as regards 
values for the various components required, it was 
thought that these could best be supplied by submitting 
the design of a complete three -valve set embodying the 
main features discussed at that time, and also any new 
developments that may have come to light more 
recently. 

So far as the fundamental principles are concerned, 

A 

r 

.-o - 
A.G.C. 

r 

V2 

L2 °o 

o 

Theoretical circuit. Values are as follows: -C,, C. C7, Cd, C., and CI, = 1 mfd.; C,; =O.f mfd. ; C , C,0 and C,0 = 0.0005 mfd. variable ; C4 and C; semi- variable with maximum of 0.001 mfd.; Cl,; and C1- = 2 mfds. ; C1, = 0.0002 mfd. ; C, = 0.0003 mfd. semi -variable C15 = 8 mfds. ; RI and R2 = 600 ohms; R, = 2 megohms; R, == 25,000 ohms variable; R. = 0.25 megohm ; Q. = 4 ohms ; R7 = 54 ohms; R.= 6'30 ohms total: R 50 ohms variable ; Rio= 160 ohms total. 
R 
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All D.C. Three.- tically no danger from electric shocks, even when the 
set is used on a supply main in which the positive con - 
ductor is earthed at the generating station. 

A little thought will show that, to comply with these 
conditions, the tuning condensers C, and C10 should be 
insulated from the metal boxes, which would entail 

bushing the fixing holes 
with insulating material. 
Although this is not really 
troublesome to effect in 
practice, it was decided to 
fix them in the usual way 
and to insert i -mfd. con- 
densers, shown at C, and 
C,,, which would achieve 
the desired result in a more 
simple constructional man- 
ner. Condenser C1 has 
been included in the earth 
lead to complete the 
scheme, and to isolate 
fully the wireless earth 
from the lighting system 
should the turns on the 

aerial -grid coil inadvertently short- circuit. 
The output end of the set has been similarly treated 

and the additional feed condenser C17 included to isolate 
totally the loud speaker terminals from the mains. A 
I : i output transformer would serve the same purpose 
from this point of view, but it might encourage L.F. 
instability unless 

, 
certain precautions were taken. 

As there seems to be little more to be said about the 
general features of the set, attention can now be 

the article mentioned above may be regarded as a 
theoretical treatment of this particular set, so that it is 
unnecessary to repeat them here. The space available 
will be devoted entirely to practical matters, but in cases 
where there has been any material deviation from the 
theoretical conception, a 
few words of explanation 
will, be given. 

From the theoretical 
diagram of the receiver 
illustrated here, it will be 
seen that the H.F. and de- 
tector- valves, Vl and V2, 
have their filaments con- 
nected in parallel, and that 
the power valve filament is 
in series with these. The 
grid bias resistances are 
suitably disposed in series 
with the valve filaments. 
This particular scheme has 
been illustrated and dis- 
cussed fully in the earlier 

SPECIFICATION. 
A selective receiver in which both filaments and anodes derive 

their current from D.C. mains. A specially designed L.F. choke 
ensures freedom from hum. 
Rejectors are included. The effective selectivity can be enhanced 

when working close to a powerful station without adding to 
the complication of tuning. 

Single Screen Grid H.F. Stage with transformer coupling. 
Leaky Grid Detector coupled by 7 : 1 L.F. transformer to 

triode output valve. 
Reaction applied to intervalve coupling. 
Grid Bias. obtained automatically from voltage dropping 

resistances. 
Waveband Switching is incorporated. 
Metal Screening isolated from mains, thus preventing shock 

when positive mains conductor is earthed. 

article. In the present version, however, it has been 
thought advisable to adopt the leaky -grid method of 
detection on the grounds bf sensitivity, and to enable 
reaction to be employed. This is followed by a 7: I 
ratio L.F. transformer feeding into a three -electrode 
power valve of the 6 -volt 0.25 amp. filament class. The 
combination gives ample L.F. amplification, and dis- 
penses with the slight additional Complications involved 
by the use of a pentode. 

One other feature has been introduced, this being the 
inclusion of a rejector circuit in lieu of a separately 
tuned aerial circuit, as by its aid the effective selectivity. 
when relatively close to a 
powerful broadcast station, 
can be enhanced without 
adding to the complication 
of tuning. 

Provision is made for re- 
ception over the whole of 
the present broadcast wave- 
band, switches being in- 
cluded to short- circuit the 
loading coils associated with 
each circuit. By suitably 
disposing the reaction coil, 
and carefully adjusting its 
turns, reaction can be ob- 
tained over the whole of the 
waveband covered without 
the need for two separate 
coils. This simplifies. the 
switching on the intervalve 
H.F. transformer. 

One other point of inter- 
est regarding the design is 
that all the metal work, and 
exposed conducting parts. 
are isolated from the D.C. circuit by large- 
capacity condensers. Thus there is prac- 

A 5 

Rear view of the receiver with valves 
hi position, taken from the output 
end and showing the position of the 

ventilating holes. 
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All D.C. Three. - 
directed to the construction of the few special parts that 
cannot, to the best of the writer's knowledge, be pur- 
chased at present. These include the special L.T. 
choke, CH2 ; the resistances Ra, R7, R8, and R,0; the 
aerial -grid coil, and the high- frequency transformer. 

2 /B 
MILD STEEL 
STRIP 

.4%" a 

5 7i 

Dimensional data of the L.T. smoothing choke giving about 
5 henrys when passing 275 milliamperes of D.C. 

The smoothing choke is of particular interest, as its 
function is to smooth out the superimposed ripple, thus 
rendering the D.C. suitable for both filament heating 
and H.T. Expériments have shown that, unless the 
filament supply, which also provides grid bias, is en- 
tirely free from ripple, no amount of smoothing of the 
H.T. will give a silent background. Furthermore, 
having acquired a satisfactory L.T. supply, it is quite 
unnecessary to include further smoothing equipment in 
the anode supply. Having arrived at this conclusion, 
the next step was to find a choke that would carry the 
total current -about 270 milliamps -and also show an 
adequate inductance. It was found that an inductance 
of not less than 5 henrys was necessary, as anything 
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below this would not put up a high enough impedance 
to the lowest ripple frequency likely to be encountered, 
which was adjudged to be of the Order of 5o cycles. 

Unfortunately, the writer was unable to trace a commercially made article complying with these speci- 
fications, and as a consequence attention was given to the question of designing one for this particular set. .It is a relatively simple piece of apparatus to construct, 
albeit a little tedious, . perhaps, but, as it is virtually the key component in the set, the need for the exercise of care in its construction is essential and cannot be too well 
stressed. 

The core is built up from the No: 4 size transformer 
stampings -familiar to most readers by now, as they 
have been used from time to time in the small power 
transformers described in this journal. The winding 
is carried on one of . the special bakelised formers sold by W. Bryan Savage, 
and listed as the size 
No. 4F. On 
this bobbin is 
wound 3,000 
turns of No. 
28 enamelled 
wire with con- 
secutive turns 
touching, and 
wound in 
layer form throughout. Be- 
tween each second Or third 
layer is interposed a turn 
of thin paper to maintain 
an even winding surface. 
The wire must be kept 
fairly taut throughout the winding process, as otherwise 
there may be some difficulty in accommodating the 
requisite number of turns. The casual method of wind- 
ing in which the turns are run on in no particular 
sequence is definitely not advised, since this takes up 
too much space for the given number of turns. 

To obviate magnetic. 
saturation of the iron, an 

The L.T. smoothing choke. 
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Winding details of the aerial -grid coil and H.F. transformer. 

air -gap must be left in the 
core, so that it is not prac- 
ticable to assemble the 
laminations in the order de- 
scribed for the small power 
transformers mentioned 
above. It will be recalled 
that in these each pair of 
stampings -a pair compris- 
ing one " T "- and one 
" U "- shaped piece -were 
assembled, so that the joint 
in one pair did not coincide 
with the joint in the con- 
secutive pairs. In the 
present case all " T " pieces 
are inserted into the bobbin 
from the same side, and this 
applies to the " U " pieces 
also, so that the joints come 
together. Actually, there 

s 6 
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3 Variable condensers with dial, 0.0005 mfd. (l'tililyt " Mite "). 
2 Change -over switches, 2 -pole, lever pattern (Wearite 1.12). 
.1 Valve holders (Benjamin " Vibroholder' ). 
1 L.P. transformer, ratio 7: 1 (Ferranti A.F.6). 
1 L.F. choke (Igranie " F "). 
1 H.F. choke (Igranie). 
1 Porcelain rheostat 60 ohms. (Igranic PM -E). 
1 Orin leak, 2 mego)ims. 
1 Grid leak, 0.25 metlohm. 
1 Porcelain grid leak holder. 
4 Ventilation windows (Bulgin). 
2 Dial indicalors (Boxgin). 
2 Screening boxes, 6} r 61 x bin. aluminium (Magnum). 
2 Coll formers, 9- ribbed, Sin. dia. x 4in. length (Becol 9a). 
1 Variable resistance, 25,000 ohms. (Rotor -ohm). 
1 Push- button mains switch, 2-way, 5 amp. (G.E.C. S.2304). 
J Escutcheon plate for above (G.E.C.). 
2 Cut -outs 5 amps. (O.E.C. 5.846). 
2 Deeoupling resudances, 600 ohms (Wearite). 
100 Pairs No. 4 stampings (Saraye). 

LIST OF PARTS. 

1 No. 4 F. bobbin (Sa ^aie). 
J lb. No. 28 enamelled wire. 
8 oz.'No. 28 Eureka wire. (L.E.W.). 
Quantity No. 28 D.C.C., No. 32 D.S.C., awl No. 40 D.S.C. 
2-Fixed condensers, 4 mfds., 400 volt D.C. test (Dubilier B.T.). 
2 Fixed condensers, 2 mide., 400 volt D.C. test ( Dubilier). 
6 Fixed condensers, 1 mfd., 400 volt D.C. test ( Dubilier). 
1 Fixed condenser, 0.1 mfd. mica (Dubilier B.775 11). 
1 Fixed condenser with clips, 0.0002 mfd. ( Dubilier No. 620). 
2 Terminal mounts {unit). 
'4 Terminals, L.S., A and E. (Belling -Lee). Ebonite shrouded. 
1 Paxolin panel, 21 in. x lin. x 
1 Milliammeter, 0 -500 mA. (Hunt 144F.). 
2 On -of switches (Wearite). 
2 Semi-fixed condensera, 0.00017 -001 mid. (R.I. " Varicap," No. 5). 
1 Semi -fixed condenser, 0.00006 -000.3 mfd. (R.1. " Varicap," No...). 
1 Sheet aluminium, 27in.x9in. 
Material for cabinet and resistance formers. 
Systoflex, wire, screws, plug adaptor, etc. 

Approximate cost (excluding material for cabinet,) 412. 

In the " List of Parts" included in the descriptions of THE WIRELESS WORLD receivers are detailed the components actually used by 
the designer and illustrated in the photographs of the instruments. Where the designer considers it necessary that particular components 
should be used In preference to others, these components are mentioned in the article itself. In all other cases the constructor can use his 
discretion as to the choice of components, provided they are of a ual quality to those listed and that he takes into consideration in the 
dimensions and layout of the set any variations in the size of alternative components he may use. 

are three joints in the core -one in the centre limb 
and one in each of the side members. There is one 
little matter that has to be seen to before finally clamp- 
ing the stampings and filling in the gaps with the posi- 
tioning pieces used for fixing their width. 

When the stampings are 
assembled in this manner 
there is sometimes a ten- 
dency for the two halves 
of the core to twist so that 
the tails of the " T " pieces 
slightly overlap the " U " 
pieces, and, should this 
occur, it will introduce a 
much larger air gap than is 
desirable or necessary. As 
a means of obviating this, 
a "T" and a "U" of the 
same size as those forming 
the core should be cut out 
of thin Paxolin sheet - 
about ,min. thick -and in- 
serted in the centre of the 
iron, but put in from the 
opposite side from their re- 
spectively shaped stamp- 
ings. This positions the 
stampings and overcomes 
t h e trouble mentioned 
above. 

Iri all, about ioo pairs of 
stampings are required, and 
when they have been as- 
sembled in the core they 
can be secured together by 
the specially shaped iron 
clamps shown in the draw- 
ings and illustrations. Before fixing them in position 
place a strip of thin paxolin between the core and each 
clamp, as otherwise the iron will short -circuit the air 
gaps. The fixing bolts may then be inserted and the 
nuts run up finger- tight, after which the pieces of 

B 7 

paxolin, mica, or other non -magnetic material should 
be inserted in the gaps in the iron core. These 
should be o.o2in. in thickness, which is approximately 
No. 24 S.W.G. The core can then be hammered up 
so that the iron beds down firmly at all points on to 

The plinth ,nd cabinet, giving general dimensions. 

the air -gap retainers, and the clamp nuts tightened up 
with a spanner. The measured inductance of the choke 
built to this specification works out at 5.25 henrys at 
5o cycles when carrying 275 milliamps of D.C., and 
with 5 mA. of A.C. superimposed. 
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The next job to tackle should be the coils, which 

follow closely the general lines of those used in the 
certain Wireless World sets. A Becol nine -ribbed 
former is used in each case, and the various windings 
are carried in slots, the positions and dimensions of 
which can be obtained from the dimensional drawings. 
On the aerial -grid coil, four sections, each wound with 
15 turns of No. 28 D.C.C., form the medium -wave 
coil, while for the long -wave loading coil six slots are 
used, each carrying 3o turns of No. 32 D.S.C. wire. 
The aerial winding is split into two parts, one coupling 
with the medium -wave coil, and the other with the load- 
ing coil. A single slot cut in the space between the 

AUGUST loth, 193o. 

in the case of the aerial -grid coil, the secondary sections 
can be put on first, and care should be taken to see 
that where the wire passes from one slot to the next it 
is made to follow the contour of the former so as to 
leave room for the primaries. It might be well to place 
a strip of mica along the length of the former, so as to 
ensure that these inter -slot connections do not touch the 
primaries. Similar care should be given to the carry- 
ing -over turn linking together the primary sections. In 
this case the wire is taken over the top of the secondary 
sections, and a strip of mica might well be placed so 
as to afford good insulation. The fact that the primaries 
are at high D.C. potential with respect to the second- 
aries should be borne in mind when winding the coils. 

8 %; 8r 
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Panel drilling. A = 7116in. ; B = 5,1161n.; C = 1 /8in. countersunk for No. 4 wood screws ; D =1/81n. countersunk for No. 6 S.A. screws ; E = 1/81n.; F = 3132in. 

two end sections at the low potential end of each carries 
8 turns of No. 40 D.S.C. in the case of the medium - 
wave portion, and 20 turns of the same gauge wire for the 
long -wave section. Both aerial and grid -loading coils are 
short -circuited when receiving on the 200- to 600 -metre 
band. Spaced ¡in. from the low potential end of the 
medium -wave grid coil is a single slot carrying 20 
turns of No. 32 D.S.C. ; this is the wave -trap. The grid 
windings should be put on first, and where the wire 
passes from the top of one slot down to the bottom of 
the next, it should be laid well down on to the former, 
so as to leave a clear space for the aerial coil. 

The H.F. transformer is likewise divided in sections, 
four wound with 15 turns each forming the medium - 
wave grid coil, and six sections each with 35 turns, in 
this case of No. 32 D.S.C., form the long -wave loading 
coil. The primary windings are carried in shallow 
slots sandwiched between the low potential end settions 
of each grid winding. For the medium -wave primary, 
two sections, each with 15 turns of No. 40 D.S.C., are 
required, while for the long waves there are three sec- 
tions, each wound with 35 turns of No. 40 D.S.C. 

Located between the two banks of windings is the 
reaction coil, which is wound in one slot spaced u n. 
from the low potential end of the medium -wave portion. 
This slot carries 3o turns of No. 32 D.S.C. wire. As 

The plinth, which houses the mains equipment, and 
serves also as a baseboard for the wireless components, 
measures 23in. x Irin. x gin. outside. Any kind of 
hard wood may be used for this, and the thickness can 
well be left to the constructor. The essential dimension 
is the depth inside, which should not be less than Sin. 
The model illustrated was built up from three -ply wood, 
--in. thick, and oak -faced, for the sides, while the 
top was a piece of hard wood tin. thick. Strengthen- 
ing pieces are glued in the four corners, also at inter- 
vals along the sides to facilitate fixing the rather thin 
sides to the top. There is no objection to the use of 
thicker material for the sides if this is desired. 

The top of the plinth is covered by an aluminium 
plate measuring grin. x gin., and this is held in`posi- 
tion by the screws fixing the various components to 
the base. Its object is to afford a measure of screening 
between the unscreened portions of the detector and L.F. 
circuits and the mains equipment. Next drill the ven- 
tilation holes and holes to take the mains switch, the 
meter, and the variable resistance in the plinth. 

When the paxolin panel has been drilled according 
to the details given in the drawings, it can be placed 
in position and the corresponding holes in the aluminium 
boxes marked off, using the panel as a template. 

(To be concluded.) 
R 
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Determination of Response Curves. An Experimental Method of Approximate 
Accuracy. 

By PROFESSOR 

ikLL readers of The Wireless World must be grateful 
for the various articles published early this year 
on filter circuits and their response curves, and 

particularly for the advice as to the best ways of arrang- 
ing the coupling so as to get the results desired but 
most experimenters will wish to know what response 
curves they are actually obtaining when they have made 
up the circuits recommended. A simple method of 
experimentally measuring 
the response curve for any 
particular receiving set is 
therefore rather urgently 
needed. The method de- 
scribed below has been 
successfully used by the 
author ; it is simple, but it is only applicable to sets 
which use the type of anode bend detection recom- 
mended in The Wireless World (e.g., in an article by 
W. I. G. Page, March nth, 1929) and are fitted (or can 
be fitted).with a milliammeter in the detector plate cir- 
cuit, as recommended in that article. It cannot lay claim 
to great accuracy, but appears to be amply accurate 

C. F. JENK IN. 

enough for most purposes, and to be devoid of compli- 
cated measurement. 

To make the measurements it is necessary to rig up 
an oscillation generator to induce oscillations of the 
desired frequency in the aerial. The circuits are shown 
in Fig. I. On the left is the generator with tuned grid 
circuit ; on the right is the receiving set ; the filter, 
H.F.S.G. valve and detector valve only are shown, the 

other parts of the set do not 
concern us. The filter is ar- 
ranged in the way A. L. M. 
Sowerby recommended in 
The Wireless World of 
February 26th, 1930, and 
shown in his Fig. 4b, the 

two tuned circuits being coupled by a small coil M. 
Coils with 1o, 11, 12, 13 and 14 turns, tin. diameter, 
have been made and can be plugged in as desired. 
The generator is loosely coupled to the aerial and induces 
in it currents of any desired frequency. The response 
of the set is shown by the milliammeter. Thus we can 
read the response as the frequency changes, i.e., we 

ASIMPLE method is described for measuring experi- 
mentally the response curve of a particular receiving 

set. The response curves so obtained show the effect pro- 
duced when certain constants of the circuit are varied or 

adjustments made. 

H T. t H.T + 

OSCILLATOR GENERATOR RECEIVING SET (SIMPLIFIED) 

r n 

Fig. 1.-Circuit used for the measurements. 
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Response Curves. - 
obtain the co- ordinates of the response curve. No special 
apparatus is required, but the main condenser used in 
the oscillation generator must be calibrated ; a condenser 
with circular plates (straight line capacity) is the most 
convenient. The auxiliary condenser should also have 
circular plates ; it can be calibrated from the main con- 
denser during the test. It should have a capacity of 
about one -tenth that of the main condenser. 

Tests can only be made when the B.B.C. is silent. 
The procedure is as follows. In the evening leave the 
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Fig. 2.- NATIONAL. Various filter couplings. 

set tuned to, say, the National programme. Next 
morning (or after the B.B.C. shuts down) switch on the 
generator and tune it till it gives the maximum response 
as shown by the milliammeter (loosening the couplings 
till a convenient reading is obtained). The generator 
frequency is now known, viz., 1,148 kc. Next vary the 
frequency by small amounts up and down, by means 
of the auxiliary condenser, and note the corresponding 
milliammeter readings for each position of the auxiliary 
condenser. Plot the milliammeter readings as ordinates 
and the dial readings of the auxiliary condenser as 
abscisse. The curve so obtained is the response curve 
of the set for the National programme frequency, but 
to use it we must add proper scales. The vertical scale 
is to read from o to no per cent. response. The zero 
is the milliammeter reading before we switch on the 
generator ; it is convenient to adjust it to the constant 
value of o.i milliamps. The ioo per cent. corresponds 
to the maximum reading of the milliammeter during 
the test, or more strictly (when the response curve has 
a double peak) to the reading when the generator is in 
tune with the set-or to the reading mid -way between 
the peaks, when they are - equal. It is hardly worth 
putting on this scale ; the response at any frequency 
is merely the height of the curve above the o.i m.a. 
line divided by the maximum height. 

Taking a Measurement. 
The frequency scale is more difficult to calculate. If 

a wavemeter is available, the frequency corresponding 
to the settings of the auxiliary condenser can be 
measured at once and the scale of frequencies marked 
on the response curve. But a wavemeter is not a 
necessity. We already know the frequency of the mid- 
point of our curve (1,148 kc.), and we only want to 
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add a scale of " Cycles off tune." These will be small 
percentages of the central known frequency ; for ex- 
ample, io kc. off tune is io/ 1,148 = .0087 or 0.87 per 
cent. of the National programme frequency. To produce 
this change of frequency the capacity must be altered 
twice as much (Frequency varies as 1/ Capacity) or 
1.74 per cent. So we mark " io kc. off tune " at the 
point corresponding to 1.74 per cent. change of capa- 
city. Thus the horizontal scale is determined. The only 
difficulty in applying this method is that the generator 
capacity is a little bigger than the sum of the two con- 
denser capacities owing to the effects of screens, and 
the self -capacity of the coil and connecting wires. A 
simple method of finding this extra capacity is given in 
the appendix. 

Checking the Oscillation Generator. 
It is assumed that during any test the oscillating 

current produced by the generator will remain constant. 
To ensure this the current must be fairly large and the 
coupling to the aerial as loose as possible. The coils 
used had four and five turns respectively, Sin. diameter, 
and a few inches apart. If the coupling is too close 
the set reacts on the generator. The generator should 
have separate batteries from the receiving set so ás to 
avoid unwanted couplings. To ascertain whether the 
oscillating current did remain constant in his test the 
author coupled it to a crystal and high resistance in 
series with a sensitive mirror galvanometer. With small 
generator currents changes were observed when the 
generator came into tune with the set, but when large 
oscillating currents were used, with looser couplings, this 
defect disappeared. The author's generator is made up 
of a P.M.254 valve with ioo volts H.T. and io volts 
grid bias ; the grid coil is a Lewcos 35 coil and the re- 
action coil Lewcos 40 coil. The coils are about Sin. ;:óP_q 
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Fig. 3.- REGIONAL. M =12 turns; B, distuning 3rd circuit; 
C, distuning 3rd circuit and adding resistance. 

apart in a screening box. The main condenser has a 
capacity of o.00i mfd. and the auxiliary condenser. 
o.000I mfd. It will tune to the National programme and 
to the Midland Regional. The coupling between re- 
action and grid coil should be as loose as possible. 

The following results are selected from a number 
which the author has already obtained. Fig. 2 shows 
how the response curve changes with the filter coupling 
M. They are for the National frequency, and all show 
small double peaks. To obtain two equal peaks special 
tuning is necessary. This is illustrated in Fig. 3(London 
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Response Curves. - 
Regional frequency). Curve A- with unequal peaks was 
obtained when all three circuits were adjusted to give the 
maximum response when in tune ; curve B shows how 
these peaks were equalised by very slightly distuning the 
third circuit (tuned transformer). Finally, curve C 
shows how the peaks were flattened by adding 32 ohms 
resistance in each filter circuit. The reason for the in- 
equality of the peaks' is twofold ; the coil (a) in the first 
filter circuit has (as is usual) fewer turns than that (b) in 
the second circuit, and the first circuit is coupled to the 

ros 

on the second step curve B was obtained. The cause of 
the complete distortion of the tuning curve is believed to 
have been the capacity between the contact arm (with 
its spindle) and the screening box. In the first position 
this capacity is merely in parallel with the tuning con- 
denser and does no harm, but in the second position 
this capacity is in series with the resistance of the first 
part of the potentiometer. The potentiometer was, of 
course, removed and others methods of control adopted. 

Fig. 6 shows the effect of reaction ; curve A (Regional 
frequency) was the response curve without reaction, 

curve B with reaction, the input having 
been reduced to about one -fifth. When 
more reaction was used the flat top of 
the curve disappeared and curve C was 
the result. The signal strength had bees 
reduced about one -twentieth in this test. 
The author has not come across the 
theory of the effect of reaction on a filter 
circuit. 

Finally, Fig. 7 shows the effect of 
removing coil M from the filter circuit. 
The two halves of the filter circuit are 
then in series and the set remains almost 
in tune, so that a small adjustment of 
either condenser brings it into perfect 
tune. (The two condensers are in series, 
their capacity is halved ; the two coils 

are in series and their inductance is doubled.) The circuit 
is now the ordinary one without a filter. The response 
curve is much narrower and only shows 22 per cent. 
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Fig. 4.- MIDLAND REGIONAL. M =13 turns. Showing effect of aerial 
coupling. 

aerial, which affects its tuning. The effect of the aerial 
in disturbing the action of the filter is not referred to 
in either of A. L. M. Sowerby's articles. That it may be 
serious is shown in Fig 4. (Midland Regional frequency), 
where one curve was obtained when the aerial coupling 
condenser was small (5o µµF.), and the other when the 
coupling was increased to zoo µµF. 

Some Unexpected Results. 
Fig. 5 shows how a serious and quite unsuspected 

defect was found in the receiving set. To reduce the 
signal strength (the author's house is only six miles from 
Brookmaiis Park) a potentiometer feed to the grid of the 
first valve was used, as recommended by Dr. McLachlan 
for the " Megavox Three " and illustrated in W. I. G. 
Page's article already referred to. The potentiometer has 
ten steps and was mounted in the first screening box. 
When the contact arm was on the first step (full- volts to 
grid) curve A was obtained. When the contact arm was 
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I See the end of this article for a more accurate discussion of 
this point. 
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response at 5,000 cycles off tune, which may be com 
pared with the 95 per cent. shown in Fig. 3 for curve C. 

Since the above account was written, the cause of 
the unequal peaks shown in curve A, Fig. 3, has been 
fully investigated. The 'inequality is not due to the 
causes suggested above, but is the necessary result of 
tuning the set to give the maximum response, when the 
response curve has a double peak. What we automatic- 
ally do is to tune the set to a frequency just above or 
just below the correct one, so that it is working on the 
lower peak (if tuned too high) or on the upper peak 
(if tuned too low). When this is realised it is easy 
to tune so that either the right or left peak shall be 
the higher, but it is impossible to hit the mid -point, 
which is what is wanted, without using some special 
device. A suitable device is to put a temporary resist- 
ance in each arm of the filter during tuning ; the tuning 
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Response Curves. - 
must not be touched after the resistances are removed. 

These examples are sufficient to show that interesting 
results can be obtained by this test. No great accuracy 
is claimed for the method, but when dealing with large 
effects accuracy is not of great importance. It will be 
noted that the upper parts of the curves are given much 
more accurately than the lower, so that the curves are 
more useful for estimating side -band transmission than 
for estimating selectivity. It is interesting to note that 
the only piece of calibrated apparatus required for the 
test (in addition to the detector milliammeter) is the main 
condenser in the oscillation generator. 

APPENDIX. 
METHOD OF FINDING THE STRAY CAPACITY OF THE OSCILLATING 

GENERATOR CIRcuIT. 
Tune the generator to three waves of known frequencies, say 

the National, London Regional, and Midland Regional, noting 
the total capacity of Main condenser plus Auxiliary condenser for each. 

Plot these capacities against the reciprocal of the square of 
lie corresponding frequencies, i.e., plot K against f2. The 
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three points so found should lie in a straight line. Produce this line to cut the vertical axis,. which it will do below the origin, at, say, -A microfarads. Then A is the stray capacity required. The total capacity in the generator circuit is the sum of the three parts, Main condenser capacity+Auxiliary condenser capacity+Stray capacity A. 
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Two points would be sufficient to determine the straight line, 
and thus A, but it is a wise precaution to observe a third, to make sure that they lie in a straight line. 

THE NEW HOME OF R.I. 
Well Planned Factory at Croydon. 

[`OR some time past the limited accommodation at the old I Hyde Street factory of Radio Instruments, Ltd., has imposed 
obstacles of increasing difficulty in the way of smooth organi- 

sation, and a move has at last been made to new premises at 
Purley Way, Croydon. This change reflects the stable position 
reached by the firm to-day and is evidence of a steadily grow- 
ing business. 

R.I. moves to new premises. At the front are the executive offices 
and showrooms, the nucleus of the 

building being the main shop. 

The test room leads off the main shop at the front near the 
final assembling benches, and has ample accommodation for 
both routine testing and research and development work. A 
central switchboard and branch leads duplicate mains and bat- tery supplies on every bench, while standard tests for capacity, 
inductance, etc., are permanently installed each on separate 
benches. 

The front of the building presents a very pleasing façade, 
and is occupied by the executive offices and showrooms which have been panelled in grey oak by R.I. cabinet makers. 

The layout and organisation in every detail is excellent, and might be taken as a model example of a factory ideally suited to the development and manufacture of radio apparatus. 

The new factory has been built to the speci- 
fications of Radio Instruments, and the layout 
is specially adapted to the manufacture of 
radio sets and components. The nucleus of 
the building is a large central shop accommo- 
dating the whole of the manufacturing pro- 
cesses, including machinery, press -work and 
assembling. Running down the left -hand side 
are the stores for raw materials and finished 
products with doors opening on the outside 
to a concrete roadway for loading and unload- 
ing vans and lorries. The works manager's 

office is glass - framed and overlooks the -whole 
shop. 

P 1 2 

www.americanradiohistory.com

www.americanradiohistory.com


LECTRICS 
1 

MICA (CLEAR RUBY) 
1 

AUGUST loth, 1930. 

o:::o:::o:::o:: . :o::m:::o 

INSULATORS 

TESTED 
o 

WATA&V 
WCDpIl0 

1 ( 7 

''.: : 
O D 

4) 
MYCALEX 

d :o:o:1oo d 
A I\16/ Insulating Material of Exceptional Interest. 

By W. H. F. GRIFFITHS, F.Inst.P., .A.M.I.L.E. 

T HE need has long been felt for an insulating 
material which could combine the wonderful 
strength and heat -resisting properties of Bakelite 

with the low power loss of pure ebonite. In Mycalex 
we have a material with this strength, with even greater 
heat -resisting properties, and yet having much lower 
dielectric loss than ebonite, especially at the higher radio 
frequencies. 

Until recently the best that could be expected in 
efforts to combine these desirable mechanical and elec- 
trical properties was a 
compromise by scientific- 
ally loading ebonite to 
obtain a material such a; 
Keramot, of moderatel 
good dielectric properties, 
fairly hard and with a re- 
duced plastic yield. This 
material, however, as well 
as being merely a corn - 
promise, has a high tem- 
perature coefficient of ex- 
pansion- almost as high as 
that of true ebonite. The 
only other alternative, if a 
really low -loss, heat -re- 
sisting, low- expansion, and 
strong insulator was re- 
quired, was one built up 
of a large number of clear 
mica laminations clamped 
together with great pres- 
sure between flanges -an 
expensive proposition and 
one to which one seldom 
resorted. 

Fused silica and pyrex 
are other insulators some- 
times employed . in the 
construction-of wireless ap- 
paratus in which low die - 
electric loss and great geo- 
metrical permanence are desirable features. These in- 
sulators are, however, both difficult to work and very 
apt to fracture either during the assembly of the ap- 
paratus or during its transportation. . 

Having therefore exhausted our list of likely insu- 
lating materials, and having rejected each for one 

reason or another, it is easy to sec why the newly in- 
vented Mycalex should be welcomed in the field of radio 
generally, and more especially, perhaps, by those of 
us who are directly interested in the design of pre- 
cision apparatus for the more specialised field of radio 
measurements. 

Mycalex is a British Invention,' and, although hitherto 
it has only been obtainable from Germany and 
America, production is now commencing at a London 
factory. In its manufacture finely divided mica and 

certain silicates are fused 
together, resulting in a 
very hard vitreous material 
of low thermal expansion 
which can be ground, 
drilled, tapped, and sawn. 

When supplied by the 
manufacturers, M y c a le x 
has a soft crust or skin 
which is very absorbent and 
has, at the lower frequencies 
at any rate, a much greater 
dielectric loss than that of 
the really hard homogene- 
ous material which is ex- 
posed upon the removal of 
the skin. The skin thick - 
n e s s varies apparently 
with slight changes in the 
method of production, and 
it is somewhat difficult in 
some cases to judge the 
correct amount to grind off 
owing to the change in 
nature being ill- defined. 

The material is, or will 
be, used for many purposes 
in the construction of in- 
dustrial electrical appara- 
tus where the property 
with which we, in low -loss 
radio design, are most con - 

power -loss factor -is of very little or no 
This may be the reason for the great varia- 
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Fig. 1. -Chart of insulating materials showing relative 
power -loss factors. 
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cerned -the 
importance. 

' The inventor is P. B. Crossley, F.I.C., M.I.Chem.E. 
2 Mycalex can be moulded with metal inserts and so is ideal for 

a large number of commercial electrical fittings and domestic 
appliances. 
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Insulators Tested -(4) Mycales.- 
tion of power -loss factor which the 
enced in the various specimens of 
has investigated. These original sa 
supplied some time ago by Messrs 
tricitats Gesellschaft, in some cases 
power -loss factors of from 
0.3 to o.6 at a frequency of 
800 cycles .per second, 
although at the medium- 
high radio frequencies 
they always improved to a 
great extent, sometimes to 
as low a figure as o.o6. 
Thus at speech frequencies 
the material appeared to 
be as bad as the worst di- 
electrics on the chart of 
Fig. i, and at radio fre- 
quencies round about 300 
metres it exhibited the 
same loss as Keramot or 
a little greater. 

It was, however, discovered that the extraordinarily 
high power loss at speech frequencies was due largely 
to the soft skin, for the specimens had been tested just 
as they were received from the makers, and in some 
cases the skin was a considerable proportion of the total 
thickness. Even upon the removal of the skin the 
power -loss factor was, however, still much too high. 

Later specimens from the same source are much 
better and more consistent in dielectric quality, but 
the behaviour of the material before the removal of its 
soft crust is most interesting. In almost every case 
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author has experi- 
Mycalex which he 
mples, which were 
. Allgemeine Elek- 
vere found to have 
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the power -loss factor increased' rapidly with a decrease 
of frequency, until at mean speech frequencies it was 
as high as o.r -as bad as ordinary glass. 

After removing the crust, however, these later speci- 
mens of Mycalex were found to be very hard and non- 
absorbent and to have a very low dielectric loss, espe- 

cially at the higher radio 
frequencies with which 
the wireless amateur is 
most concerned. At these 
frequencies (round about 
300 metres) the material 
is twice as good as ebon- 
ite, as will be seen in the 
chart of Fig. i, which 
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Fig. 2.- Method of supporting the plates of an air dielectric condenser and used to compare the material with ebonite. 

Compiling the Winter Programmes. 
A number of the more active clubs are 

already- engaged in the preparation of pro- 
grammes for the coming session. a task which 
grows less difficult from year to year owing 
to the ever -expanding scope of radio research. 
In the early days repetition of subject was 
less easily avoided, and although many will 
argue that oft- repeated lessons are the most 
valuable. the dangers of monotony have been 
the undoing of more than one wireless club in 
the past. 

Entertaining and Instructive demonstrations 
are now given by the majority of the better- 
known wireless firms. and club secretaries 
labouring to 011 gaps in their syllabuses can 
hardly do better than apply to the trade for 
the facilities which are so readily supplied. D000 
Transmitter Hunt In Herts. 

A number of members of the North Middlesex 
Radio Society, equipped with portable direction - 
finding apparatus, met recently at Croxley Green 
and spent the afternoon amidst beautiful country 
in locating a hidden transmitter. which sent out 
signals every half -hour. 

This proved to be at a farm near the village 
of aewgate Street, some fifteen miles from the 
start, and the first party to locate it arrived 
in a little over two hours -a creditable aclijeve _ 

ment. 
The (folders Green and Hendon Radio Society 

Nab represented by two well -equipped parties. 
Hon. Secretary. Mr. R. H. Lalster, " Wind- 

flowers," Church Hill, Winchnore Hill, N.21. 0000 
Making Screening Boxes. 

"Screening Boxes" was the subject of a 
lecture given by Mr. R. W. Lawrence at a recent 
meeting of Slade Radio (Birmingham). Com- 
mencing with a brief history of the tinplate in- 
dustry, the lecturer outlined the reasons which 
have led up to the present practice of entirely 
screening the most efficient receivers and pro- 

means that the equivalent 
series resistance of the 
250 µµ F air condenser 
of Fig. 2 would be de- 
creased from 0.2 ohm' to 
o. r ohm on this wave- 
length if the ebonite insu- 
lators " AA " were re- 

placed by similar pieces of Mycalex. 
Thus it will be seen that Mycalex, as well as being 

bard, unyielding even at very high temperatures, non- 
absorbent, and of low thermal expansion, has lower 
dielectric loss than any of the insulating materials 
except mica and fused silica. Moreover, the fact that 
it -can be worked cheaply and without extreme diffi- 
culty makes it a much more desirable material for use 
in all but the most low -loss designs. 

' Assuming that 10 µµF of the capacity is due to the field 
actually passing through the ebonite insulators. 
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ceeded to give details of the methods which are 
open to the amateur who wishes to make his 
own screening boxes. 

Hints on marking, cutting. bending and solder. 
log were offered. and useful advice was given on 
how to overcome difficulties. A short practical 
demonstration was given at the conclusion of 
the lecture. 

Particulars regarding membership of the 
Society. which holds meetings .every Thursday 
at 8 o'clock at the Parochial Hall, Broomfield 
Road, Slade Road, Erdiugton, may be obtained 
from the Hon. Secretary. 110, Hillaries Road, 
Gravelly Hill, Birmingham. 0000 
D.P. In the Forest. 

The discovery near London of an ideal venue 
for direction- finding operations was revealed in 
the course of a field day held recently by the 
holders Green and Hendon Radio Society in con- 
junction with the Muswell Hill, North Middlesex. 
Western Postal. and Belsize Radio Societies. 
The locality chosen, riz., the neighbourhood of 
Epping. provided competitors with opportunities 
of testing the shielding effect of forests without 
interference from telegraph wires and other 
sources. 

No reduction In signal strength was reported 
by the D.F. groups, who were situated nearly 
four miles from the transmitter and separated 
from it at most times by a belt of woodland at 
a greater altitude than the apparatus. 

The scheme was divided into two parts. In 

Part A each group was required to take bearings 
from three different positions, marks being 
awarded for accuracy. In Part B groups had actually to discover the transmitter. 

Mr. Maurice Child, one of the prize -winners, 
used a screened grid set installed at the rear 
of a two-seater car. 

The fact that amateurs from all parts of North London were engaged iu the afternoon's 
experiments proves that wireless field days are 
as popular as ever. 

In October members of the Golders Green and 
,Hendon Radio Society will pay a special visit 
to the B.B.C. transmitters at Brookmans Park. 

Full particulars of membership can be obtained 
on application to the Hon. Secretary. Lt. -Col. 
Ashley Scarlett, 60, Pattisou Road, N.W 2. 0000 
All About Filter Design. 

"'fie A.B.C. of Filter Design" was the title 
of an unusually interesting lecture given recently 
by Mr. G. Stewart Halliday before the Radio 
Experimental Society of Manchester. Touching 
on most pleases of the subject but dealing mainly 
with L.F. filter circuits, he showed how to design 
the smoothing circuits of eliminators and boa 
to work out all the necessary figures for band - 
pass filters in connection with the compensation 
of uneven frequency output curves for gramo- 
phone pick -ups and other apparatus. 

The Society still has several vacancies for 
members and welcomes enquiries from interested 
amateurs, who are cordially invited to inspect 
the laboratory at No. 8, Mater Street, Man- 
chester. 

Particulars from R. M. Kay, B.Se., Tech.. Joint 
Hon. Sec., at 58. Daisy Bank Road, Victoria 
Park. Manchester. 0000 
Change of Address. 

Mr. Fred J. Waller (5Q6). hon. secretary of 
the Southend and District Radio Society. has 
now changed his address to 40. Fermoy Road. 
Thorpe Bay. 
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Events of the Week in Brief Review. 

. ANOTHER 50- KILOWATTER. 
The world's latest 50- kilowatt broad- 

casting station is KMOX, St. Louis, 
which is the ninth American station of its 
class to be granted a licence by the 
Federal Radio Commission. 

0000 
60 KILOWATTS FOR RADIO 

TOULOUSE. 
Radio Toulouse, probably the most 

popular station in France, is about to be 
moved to a new site outside the town. 
The transmitter is to be enlarged with a 
power increase to 60 kilowatts. 0000 

THE WIRELESS SWIM. 
Crowds of holiday - makers lined the 

banks of the river Severn on August 5th 
to witness the annual distance swimming 
race which is held in aid of the Mayoress 
of Worcester's fund to provide wirelpss 
For the blind of the city. 

0000 
PARIS RADIO EXHIBITION. 

Definite dates have now been fixed for 
the Paris Autumn Wireless Exhibition, 
which will open on September 26th at 
the " International Salon," which is :lose 
to the Montparnasse railway station in 
the Latin Quarter. The Exhibition will 
remain open until October 9th. 0000 

A SIX MONTHS' SHOW. 
A French ". Wireless Week " will re- 

place the usual Paris radio show next 
year. This decision has been arrived at 
by the French radio manufacturers in 
view of the fact that a wireless section 
will be one of the permanent attractions 
of the Paris International Colonial Ex- 
hibition which will open in the Bois de 
Vincennes in May, 1931, and run for six 
months. 

" Wireless Week " will probably occur 
in the autumn. 0000 

PROGRAMME POTTING IN U.S. 
" Home-recording is to be the new 

fashion among American listeners, accord- 
ing to our Washington correspondent, who 
reports that one of the leading manufac- 
turers is about to announce- the produc- 
tion of a radio -gramophone set capable of 
recording the broadcast programmes' as 
they are received, in addition to perform- 
ances in the home. 

The new set, which will sell in the 
medium price class, will make its first 
appearance at the Radio World's Fair, 
New York, opening on September 22nd. 

11' 15 

SCHOOL WIRELESS IN FRANCE. 
It is estimated that broadcast receivers 

are now installed in 2,000 French cho,ls. 0000 
A NEW NAME. 

" Contemptible radi -owe " is a New- 
castle journal's description of wireless 
piracy. 

0000 
INTERNATIONAL SHOW IN COLOGNE. 

A wireless exhibition will be held in 
Cologne from September 14th to 19th. 
Foreign firms are allowed to participate if 
represented in Germany. 

0000 
HOUSE OF COMMONS WIRELESS. 
We understand that a large number of 

signatures have been obtained to a peti- 
tion for the installation of broadcast re- 
ceiving apparatus in various rooms in the 
House of Commons. The organiser of the 
petition is Mr. E. Edwards, M.P. for 
Morpeth. 

SWISS WIRELESS SHOW. 
Lausanne will hold a wireless exhibi- 

tion from September 13th to 28th. 
o o o o 

AMERICA'S RADIO STATE. 
Alabama is reported to be leading all 

other American States in its enthusiasm 
for radio. A receiver is now installed in 
every court house in the State, and the 
authorities are paying one -third of the 
cost of all receiving sets installed in the 
schools. 0000 
YUGOSLAVIA AND MAN -MADE STATIC. 

Clause No. 213 in the country's new 
Penal Code indicates that the Yugo- 
Slavian Government is on the side of the 
angels in cases of electrical interference 
with wireless installations. The clause 
runs :- 

" Whoever, voluntarily or by negligence, 
prevents, or interferes with, the function- 
ing of a radio installation by means of 

A PIONEER TRANSMITTER. 5SW, the Marconi short -wave transmitter at Chelms- 
ford, whose daily tests extending'over three years, have demonstrated the practicability 
of an Empire broadcasting service. As first exclusively reported in The Wireless World, 
the erection of a new permanent short -wave station has been sanctioned by the Colonial 

Conference. 
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electrical installations, or who interferes 
with or misappropriates the current 
necessary to the working of a radio instal- 
lation, will be punished -in the event of 
a disturbance or stoppage taking place - 
by one year's imprisonment or a fine of 
10,000 dinars (approximately £394)." 

0000 
COMPULSORY RELAYS IN URUGUAY. 
Theatres and concert halls in Uruguay 

are now legally compelled to allow the 
broadcasting of their performances, 
according to the new radio statute. 
Apparently theatre managers who refuse 
facilities will be fined 100 pesos (£20) for 
each offence ! 

The radio administration will be sup - 
ported by listeners' licence fees, the 
annual contribution being about î,2. 
Revenue will also be drawn from radio 
import duties. 

0000 
FL TO ABANDON BROADCASTING. 

The Eiffel Tower station is generally 
regarded as France's national transmitter. 
In the near future, however, it is likely 
to be superseded by the new Paris P.T.T. 
station which will shortly install 
apparatus with a power of 12 kilowatts. 
It is an open secret, writes our Paris 
correspondent, that the Eiffel Tower will 
ultimately abandon concert- giving, being 
reserved for official communications and 
experiments under the direction of General 
Ferrié, the Chief of the Army Radio 
Services. - 

0000 
NORWEGIAN BROADCASTING 

UPHEAVAL. 
A complete change is about to take 

place in the administration of Norwegian 
broadcasting, the Government having 
decided to take over all existing broad- 
casting stations in order to form a State 
service. The programmes will be sup- 
plied under contract by private com- 
panies. It is expected that the new . 

regime, incorporating 43 main and relay 
stations, will be in complete operation 
not later than 1934. 

coco 
CANADIAN LISTENERS HEAR AIRSHIP 

CHAT. 
By cable from Montreal details have 

been received of the broadcast of a two - 
way wireless telephonic conversation be- 
tween a land station at Ottawa and the 
11100 during the passage of the airship 
over the capital of Canada. The details 
were arranged through the co- operation of 
the Royal Canadian Signal Corps in con- 
junction with the Radio Department of 
the Canadian National Railways. 

The Hon. R. B. Bennett, the Prime 
Minister, took his place in the studio of 
CNRO, situated in the Chateau :.aurier, 
and from there spoke to Wing;Commander 
Colmore, Sir Dennistoun Burney and 
Major G. H. Scott, and others aboard the 
R100. In turn those on the R100 
addressed the land station CNRO. 

Transmission both ways was clear and 
distinctly audible though reception in the 
ship was better, due to the greater power 
available at CNRO: Communication was 
maintained from 10.34 p.m. to 11.7 p.m., 
and it is believed that this is the first 
occasion on which a broadcast of such 
character has been conducted. 

' 
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WATCH YOUR MAST I 

The latest story from _America concerns 
a family of woodpeckers who, it is stated, 
recently succeeded in stopping the' trans- 
missions of Station WNBO, Philadelphia, 
for forty -eight hours. This they accom- 
plished by drilling a hole through a 100 - 
foot cedar wireless mast three feet thick. 
Eventually the mast collapsed. 

0000 
A NEW APPOINTMENT. 

Mr. W. B. Bartley, who was educated 
at Winchester and at New College, Ox- 
ford, where he obtained his B.A. in the 
Honours' School of Physics, has joined 
th m technical staff of Murphy Radio, 
Ltd. 

0000 
FRENCH COLONIAL BROADCASTING 

STATION. 
An experimental Colonial broadcasting 

station for France will be inaugurated at 
the Paris Colonial Exhibition of 1931, 
according to a decision of the committee 
recently nominated. to discuss the ques- 
tion. The test station will be erected by 
the Post Office, writes our Paris corre- 
spondent, and the experience gained. in its 
operation will be Utilised in the construc- 
tion of a permanent station at Saint - 
Germain, to be controlled by a " National 
Federation of Colonial Broadcasting." 

o000 
OLDFIELD IN ANOTHER " TEST." 

Mr. Oldfield, the' Australian wicket- 
keeper in the Test matches, recently tested 
a number of British portable sets to ctecide 
the best type for use in Australia, where 
distances from transmitters are measured 
in hundreds -of miles. ' We learn from 
Messrs. Dunham; Limited, that one of 
their new S.G. four -valve portable sets 
was the ultimate choice. 

o000 
AMERICAN RADIO COLLAPSE ? 

Forty of America's precious short -wave 
channels, the supply of which has other- 
wise been exhausted, may be recaptured 
soon as a result of the action of the 
Chicago federal district court in appoint- 
ing a receiver for Universal Wireless 
Communications Co., Inc., which was 
formed to develop a coast -to -coast radio- 
telegraph system to compete with the 
Western Union and Postal Telegraph. 

The company was given three years in 
which to complete and have in operation 
110 stations in as many cities (writes our 
Washington Correspondent). The quota' 
for the first year, 1929, was met with a 
dozen stations, and construction was 
begun in other cities to meet the second 
year's quota. It is understood that most, 
if not all, of these stations have shut 
down. 

o0o0 
CONTROL OF INDIAN BROADCASTING. 

A decision to place' the Calcutta and 
Bombay broadcasting stations directly 
under the control of the Indian Govern 
ment Department of Industries and 
Labour has been arrived at by the 
Central Broadcasting Advisory Com- 
mittee. 

The Government is determined that the 
system- shall in time become self- support- 
ing through the contributions of all 
listeners. In the words- of the Indian 
Radio 7'ime8; " the service caters for 
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Europeans and Indians equally ; it recog- 
nises no . distinction of cast or creed or 
colour ; it aspires to bring all together 
into one grand harmony of Union and 
Happiness." 

We hope that the Indian Government 
will succeed in conquering the two prin- 
cipal foes of broadcasting -in India, viz., 
public apathy and unlicensed listening. 

0000 
CROWDING THE FRENCH ETHER. 
Several new broadcasting stations are 

planned for French listeners, including 
Radio -Touraine, Radio -Fécamp, Rouen, 
and Clermont -Ferrand. The journal 
Intransigeant, referring to these pro- 
jected stations, reminds the public that 
the Plan de Prague, which is still valid, 
allots only sixteen wavelengths to France. 
As France already possesses twelve 
stations beyond her legitimate number, it 
is predicted that the opening of more 
stations will cause Germany and England 
to " howl." 

0000 
HOW AUSTRALIA LISTENS. 

Victoria still retains the leadership 
among the Australian States in the 
number of wireless licences with 141,081. 
The total number in the Commonwealth 
on May 30th was 311,322. New South 
Wales had 110,682 licences in force, 
Queensland 22,797, South Australia 25,448, 
Western Australia : 5,552, and Tasmania 
5,762. 

BOOKS RECEIVED. 

Development of the Visual Type Air - 
way Radiobeacon System. By J. H. 

'Dellinger, H. Diamond, and F. W. Dun - 
more. (Bureau of Standards, Research 
Paper No. 159.) Pp. 25, with 28 illus- 
trations and diagrams, including 9 half- 
tone plates, price 20 cents. 

A Critical Review- of Literature on 
Amplifiers for Radio Reception, issued 
by the Radio Research Board, of the De- 
partment of Scientific and Industrial Re- 
search. Special Report No. 9. A review 
and 'general bibliography of the more 
recent literature on the design of radio 
receivers divided into four main sections : 

1, Radio Frequency Amplifiers ; 2, Recti- 
fication-; 3, Audio Frequency Amplifiers ; 

4, Measurements. Each main section is 
subdivided and a critical essay based on 
the study of the literature of each sub- 
section is followed by an abstract of the 
principal articles reviewed. Sections 1, 
3, and 4 compiled by Mr. H. A. Thomas, 
M.Sc., and Section 2 by Mr. F. M. Cole- 
brook, B.Sc. Pp. 239 -VIII. Published 
by H.M. Stationery Office, price 5s. net. 

óo00 
A Tuned -Heed Course Indicator for the 

4- and 12- Course Aircraft Radio Range. 
By . F: W. Dunmore. (Bureau of 
Standards, Research Paper No. 160.) 
Pp. 14, with 14 illustrations and dia- 
grams, including 2 half -tone plates, price 
15 cents. 

All the above obtainable from the 
Superintendent of Documents, Washing- 
ton, D.C., U.S.A. 
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TEETE 
Two New Mullard Valves. 

THE P.M.5D. is a medium im- 
pedance valve which occupies 
an intermediate position be- 

tween the P.M.5X. and the high - 
impedance P.M.5B. the rated 
characteristics being :- 

A.C. resistance, 20,000 ohms; 
Amplification factor, 26 ; 

Mutual conductance, 1.3 mA. / 
volt ; 

measured at ioo volts H.T. and zero 
grid bias, the maximum anode volt- 
age being 15o. A specimen valve 
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GRID VOLTS 

Characteristics under working condi- 
tions, average values, A.C. resistance 
24,000 ohms, amplification factor 28, 

mutual conductance 1.12 mA. /volt. 

measured under the same conditions 
exhibited slightly less good charac- 
teristics than the makers' figures, 
the A.C. resistance being 27,000 
ohms, the amplification factor 29.6, 
and the mutual conductance i.1. 
ni A. / volt. 

This particular sample would ap- 
pear to be somewhat below stan- 
dard, as the emission is low at all 
points on the curves prepared, as 
compared with the anode current - 
grid volts curves supplied by the 
makers. There was no trace of re- 
versed grid current, showing that 
the vacuum is dead hard. Although 
the valve is heavily "gettered," it 
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The P.M.5D. and P.M.256A. 

is just possible to discern the nature 
of the internal construction. The 
electrodes are of the familiar " flat- 
tened " type, and are mounted hori- 
zontally in the bulb. 

The P.M.256A and P.M.5D valves. 

According to the makers' recom- 
mendation, this valve requires a grid 
bias of 3 volts 'with 15o volts 
H.T., but it will be seen from the 
curves taken with the specimen 
tested that in this particular case a 
bias of 1.5 volts is adequate for 
amplifying conditions. 
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ANODE VOLTS 

Anode volts/anode current curves of the 
P.M.256A. From these the maximum 
undistorted power output, the optimum 
grid bias and the best loud speaker im- 

pedance (load line) can be found. 

P.M.256A. 

This is a super -power valve 
capable of handling considerable 
power without an unduly high anode 
voltage, and should accorçlingly 
meet the requirements of a large 
number of readers. The rated 
characteristics are : - 

A.C. resistance, 1,40o ohms ; 

Amplification factor, 3.6 ; 

Mutual conductance, 2.6 mA. / 
volt ; 

taken as ioo volts H.T. and zero 

so 
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GRID VOLTS 

Characteristics under working condi- 
tions: A.C. resistance 1,410 ohms, ampli- 
fication factor 3.1, mutual conductance 

2.2 mA. /volt. 

grid bias. The maximum anode 
voltage is 200. 

The sample tested appeared to be 
a good specimen, as the anode cur- 
rent was slightly higher at all points 
of the anode current -grid volts 
curves taken as compared with 
those supplied by the makers. In- 
cidentally, these familiar curves con- 
vey very little useful information 
in the case of a power valve, so it 
was decided to prepare a second set 
connecting anode current and anode 
voltage for equal increments of grid 
bias from o to 70 volts, and with a 
50 per cent. increase in anode volt- 
age. From these curves we can ob- 
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Valves We Have Tested.- 
tain such essential information as 
the maximum undistorted rimer 
output, the most suitable loud 

. speaker impedance and the opti- 
mum grid bias voltage for any value 
of H.T. 

The sample tested was found to 
give 72.6 milliwatts output, after al- 
lowing for 5 per cent. second har- 
monic, and with the maximum of 
zoo volts H.T. and a grid bias of - 36 volts. The distortion intro- 
duced by this value of second har- 
monic is generally agreed as being 

McMICHAEL RADIO FILTER. 
At the time 13rookrnans Park com- 

menced operations many listeners were 
still unprepared to copo with the new 
conditions, and as a consequence numer- 
ous units were quickly evolved to improve 
the apparent` selectivity of the simpler 
type of sets. Many of these were obvi- 
ously palliatives. albeit commendable 
prices of apparatus. 

Time has now enabled the problem to 
be approached from a more scientific angle 
as exemplified by . the new Radio Filter 
produced by Messrs. L. McMichael, Ltd., 
179, Strand, London, \V.C.2. This is not 
a wave -trap, but a cleverly devised aerial 
tuner, which, by varying the coupling 
between it and the aerial, and also be- 
tween the tuner and the set, affords a 
wide range of selectivity. It can be ad- 
justed to Admit the London Regional and 
the National programmes so that either 
can be received with a minute trace of 
background from the other, or the re- 
sponse so sharpened that a clear band of 
approximately 60 metres exists between 
the two. 

These results were achieved with a 
simple o -v -2 set, which, normally, would 
not separate the two London transmis- 
sions in the northern suburbs. 

McMichael Radio Filter. 

The tuning inductance is cylindrical 
and the turns spaced ;. tappings are pro- 
vided to give three alternative aerial posi- 
tions, and the coil is tuned by 0.0005 mfd. 
variable condenser. A few turns of the 
coil are used as the coupling to the set, 
the degree of coupling being variable and 
capacity controlled. A. four -pin plug is 
used in 'place of a switch to brine the 

Wipa@og 
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the maximum that can be tolerated 
in the majority of cases. The most 
suitable loud speaker impedance 
was found to be 3,800 ohms. By 
reducing the anode voltage to 150, 
and making the required adjustment 
to the grid . bias, the power output, 
for the same conditions, falls to 390 
milliwatts. The measured charac- 
teristics of this valve at ioo volts 
H.T. and zero grid volts are : 

A.C. resistance, 1,30o ohms ; 

Amplification factor, 3.6 ; 
Mutual conductance, 2.6 mA. / 

volt. 

AUGUST loth, ¡93o. 

Since precise figures regarding the 
maximum permissible anode dissi- 
pation in watts are not available, it 
would be advisable to assume that 
it is of the order of that determined 
by the operating conditions imposed 
by the makers. Consequently, care 
should be exercised at all times 
where a change in the operating 
voltages is contemplated, and under 
no conditions should the valve be 
run with insufficient grid bias_ 
Should it be required to make any 
alterations in the bias value, the 
H.T. should be disconnected. 

ri..._........_...._...._...... 
LABORATORY 

i 

TESTS. 
,ç,...Mo.....w.......11.....-+....v..e 

New Apparatus 
Reviewed. 

unit into action when required. The 
whole is enclosed in polished mahogany 
case measuring 8 ¡in. x 41in. X 4in. deep 
with a polished ebonite top carrying the 
controls and terminals. It covers the 
200 -600 metre waveband, and the price is 
37s. 6d. 

0000 
VOX VERITAS MOVING -COIL 

LOUD SPEAKER. 
This loud speaker is made by The 

Morogoro Trading Corporation, Ltd., 12, 
Union Court, Old Broad Street, London, 
E.C.2, who make a speciality of supply- 
ing moving -coil windings to suit output 
valves of any given impedance, The 
specimen tested had a 3,000 -turn wind- 
ing designed to match pentode valves, 
and its impedance at various frequencies 
was as follows :- 

Frequency. Impedance (ohms). 

50 
100 
200 
400 
800 

1,600 
3,200 
6,400 

14,100 
5,340 
5,030 
5,870 
7,820 

11,550 
21,350, 

It will be observed that the impedance 
between 100 and 400 cycles is lower than 
at any other point in the frequency range, 
and this would account for the. absence of 
" boom " in the bass and lower middle 
register, which the makers claim as a 
feature of this instrument. On the other 
hand the 50 -cycle reproduction is much 
better than the average moving coil, due 
to the rise in impedance at this 
frequency. 

The only points of criticism are that 

the sensitivity is somewhat below the 
average, and that a slight dip occurs 
in the frequency characteristic at 2,000 
cycles. When listening either to speech 
or music the effect of this depression is 
difficult to detect and the general result 
is entirely satisfactory. 

Vox Veritas moving -coil loud speaker. 

The field magnet is massive, and 'con- 
sumes 33 watts at 220 volts. 

The price of the unit tested is 52s. 6d. ; 

for windings other than the special pen- 
tode winding the price is 50s. 

o o 00 
R.K PERMANENT MAGNET 

LOUD SPEAKER. 
In connection with the report on this 

unit, which appeared in the July 16th 
issue, it should be noted that the dia- 
meter of the diaphragm is 8in., and not 
loin. as stated. 

This instrument is fitted with dust 
windows in the fabric spider which 
centres the cone, and dust particles are 
effectively prevented from entering the 
air gap. 

O o o 0 

BLUE SPOTS UNIT. 
In respect to our review of the new 

66R and 66P units on Page 132 of 
the August 6th issue, F. A. Hughes and 
Co., Ltd., point out that the 66K model 
has not been superseded by the new units, 
but will continue to be marketed con- 
currently with them. 
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By 
S. O. PEARSON, 
B.Sc., A.M.I.E.E. 

' 
WfiorI.t 

W I REUMEW 
SIMtI:rIt 
The Valve as an Amplifier. 

HAVING obtained an exact formula for calculating 
the actual voltage amplification n given by a 

valve with a non -inductive resistance connected 
in the anode circuit, the next step is to examine this 
equation with a view to finding out the manner in which 
the value of the added resistance in the anode circuit 
affects the voltage amplification obtained. 

The voltage amplification is 
R 

n 
- =i1 .... (1) 

where R is the series resistance in ohms in the anode 
circuit and Ra is the A.C. resistance or differential 
resistance of the valve, p being the amplification factor. 
From the curves given in the previous section showing 
the relationship between grid voltage and anode voltage 
it was found that with 13.400 ohms in the anode circuit 
the voltage amplification obtained was somewhere be- 
tween t8 and 2o, as close as it was possible to read 
from the small -scale curves. The A.C. resistance of 
the valve itself was 13,400 ohms and its amplification 
fautor 36, and therefore, substituting these values in 
equation (t) above, we get 

n n 36 x 13' 4 -18, 
13,400+13.400 

which is in agreement with the value determined 
graphically. 

From this result it is clear that when the series anode 
resistance is made equal to 
the A.C. resistance of the 
valve the voltage amplifi- 
cation obtained is just half 
the amplification factor. 
( )t the total alternating 
E.M.E. introduced into 
the anode circuit by the 
action of the grid when 
an alternating voltage is 

imposed on it half is ab- 
sorbed in driving the 
alternating component- of 
current through the A.C. 
resistance of the valve and 
the other halt in driving this current through the 

external anode resistance. It is this latter half only 
which becomes available for practical use. 

It V, is the alternating voltage imposed on the grid 
the effective electromotive force in the anode circuit 
is NV,, volts. This is then divided in the direct ratio 
of the A.C. resistance of the valve to the external re- 

sistance in the anode circuit for all values of R. Thus 

(Continued from 

page 152 
of previous issue.) 

it R is made three times as great as the internal A.C. 
resistance of the valve the external resistance R is 
three- quarters of the total resistance, and therefore the 
voltage amplification will be three -quarters of the am- 
plification factor of the valve. The larger R is made, 
the greater is its ratio to the total resistance, and there- 
fore the greater will be the voltage amplification. 

Obtaining Maximum Voltage Amplification. 
Continuing along this line of argument, and making 

the series resistance larger and larger, we reach the 
limiting condition that when the anode resistance is 

made infinitely great the voltage amplification becomes 
actually equal to the amplification factor of the valve. 
But this is only theoretical, because an infinitely great 
resistance constitutes an open circuit, and under such 
conditions there would be no D.C. component of voltage 
at the anode and the valve would not function. To be 

strictly correct, then, we should state that the voltage 
amplification approaches more closely to the theoretical 
maximum value, namely, the value of the amplification 
factor, as the value of the anode resistance is raised, 
until such a point is reached that the mean anode 
potential becomes too low to allow the valve to function 
properly. 

The voltage amplification obtained with various 
values of resistance in the anode circuit has been calcu- 
lated from equation (i) for the same valve as treated 

throughout. These figures 
are plotted as a graph in 
Fig. I and enable one to 
see at a glance how the 
voltage amplification is 
determined by the value 
of the series resistance. 
When the anode resistance 
is made equal to 67,000 
ohms. or five times the 
A.C. resistance of the 
valve. the voltage amplifi- 
cation is 5/6 of the ampli- 
fication factor, being 30. 

The curve of Fig. i 
applies only to the particular valve cited as an 
example, and so Fig. 2 has been drawn giving the 
voltage amplification as a percentage of the amplifica- 
tion factor, and the scale on the horizontal axis gives 
the ratio of the added resistance in the anode circuit 
to the A.C. resistance of the valve. This curve is 
applicable to any valve ; from it we see that to obtain 
amplification equal to 90 per cent. of the amplification 
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VIC 1.- Calculated senses amplification obtained for votive 
with , 36 and R, -.13,400 ohms for various values of resistance 

in the anode circuit. 
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Wireless Theory Simplified.- 
factor of the valve it would be necessary to connect in 
the anode circuit a resistance nine times as great as the 
A.C. resistance of the valve. An amplification of ioo 
her cent. could never be reached. 

By applying in a suitable manner the amplified 
voltage variation developed across the resistance R in 
the anode circuit of the valve to the grid circuit of 
another valve operating under similar conditions the 
voltage variation would be further amplified, and there- 

N ENE 11 
Ell 11 e , .1212_ 0M7uTav .. e, 

,, MI 
IAN 

2 ,, rnu 
aTIn 

4 8 
ANODE RESISTANCE 

1 

,'.. 
1 

.c. RESISTANCE OF VALVE 

Fig. 3. -Curve showing how the voltage amplification, expressed as a percentage ut the amplification factor of the valve, depends 
on the ratio of anode resistance to A.C. valve resistance. This curve applies to aby three - electrode valve. 

turc, in theory, we should be able to multiply the 
minutest voltage variation up to any desired value by 
the use of a sufficiently large number of valves connected 
in succession or in cascade. But in practice there are 
conditions which limit the number of valves that can 
br operated satisfactorily in cascade to quite a few. 
Details of this nature relating to the operation of cascade 
amplifiers will be dealt with in due course. At the 
moment we are concerned with the action of a single 
valve. 

A Satisfactory Compromise. 
One of the factors with which we have to contend 

when a non -inductive resistance is employed in the 
anode circuit of a valve for the purpose of obtaining 
voltage amplification is the reduction of the mean anode 
potential due to the voltage drop in the resistance. In 
sonie respects this is an advantage and in others a 
disadvantage. The chief advantage is that the lowered 
anode voltage and reduced current result in a very 
much longer useful life of the valve itself. The prin- 
cipal disadvantages are (a) that if the anode potential 
is reduced below a certain minimum value the amplifi- 
cation factor of the valve is lowered. There is thus 
an optimum value of anode resistance for which the 
amplification obtained will be a maximum for a given 
value of H.T. supply voltage; and (h) that with a 
lowered anode potential there is an increased tendency 
tor grid current to flow when the fluctuating negative 
grid voltage approaches the zero mark. 

These disadvantages can be nullified by increasing 
the H.T. supply voltage, but this in itself may constitute 
it further disadvantage in another direction, namely, by 
way of increased cost and complication. So in prac- 
tN-' a compromise is struck ; the H.T. voltage is usually 
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made somewhat greater for resistance amplification than 
for other methods, and the anode resistance is kept 
sufficiently low not to impair the operation of the valve. 
An anode resistance from three to five times the A.C. 
resistance of the valve, together with H.T. supply 
voltage at least equal to the maximum permissible value 
given in the maker's rating, constitutes a satisfactory 
arrangement. 

Effects of Frequency on Resistance Amplification. 
The relationship between voltage and current is inde- 

pendent of frequency for a pure resistance, and there- 
fore in the case of resistance amplification with a three - 
electrode valve the voltage amplification obtained would 
be the same for all frequencies if there were really no 
capacity or inductance anywhere in the anode circuit. 
But although the series resistance R in Fig. 3 (a) may 
be made sufficiently free from inductance and capacity 
to ensure practically constant impedance over the range 
of frequencies likely to be encountered in practice, a 
comparatively large amount of capacity exists between 
the anode an- d cathode of the valve itself ; the anode 
and cathode constitute the two plates of a "small " 
condenser. If we denote this inter -electrode capacity 
by C,, in farads we can represent the circuit as in 
Fig. 3 (a), where the valve is assumed to have no 
capacity whatever, but has a condenser whose capacity 
is C. farads connected externally between the anode 
and the cathode. R is the A.C. resistance of the 
valve and R the added resistance in the anode circuit. 

Now, although no direct current can flow through a 
circuit with a condenser in series, alternating current 
can, and therefore a fraction of the alternating com- 
ponent of the anode current will flow directly back to 
the cathode cria the capacity Ca instead of all passing 
through the resistance R. Since the amplified voltage 

(a) 

1 
T 

' J 
_I 

T 

(b) 

Pig. 3.- Diagrams for illustrating the effect of capacity between 
the anode and cathode of a valve on the degree of amplification 

obtained at various frbquenc es. 

developed across R is proportional to the current there, 
it follows that the by- passing of some of the current 
through the capacity Ca will result in the alternating 
voltage across R being less than if no capacity were 
present, and the efficiency of the arrangement as an 
amplifier is impaired. . 

Fig. 3 (b) gives the equivalent anode circuit as far 
as the alternating components are concerned, and from 
this it will be seen that the anode resistance is virtually 
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Wireless Theory Simplified. - 
shunted by the capacity Ca. The alternating current 
coming from the anode divides between the resistance 
branch and the capacity branch of the equivalent circuit. 

For a given value of alternating electromotive force 
the current taken by a condenser is proportional to the 
frequency and to the capacity. In this particular case, 
if VT is the alternating component of the voltage set up 
between the anode and cathode of the valve, and there-. 
fore across both R and Ca in the equivalent circuit, the 
current in the condenser branch will be 2, fCaVr amps., 
and that in the resistance will will be V,/ R amps. But it 
must be remembered that for a resistance the current 
and voltage are in phase, whereas for a condenser 
they are 9o° out of phase, and therefore, since the 
same voltage V, is common to both branches, it follows 
that the respective currents in them are 9o° out of 
phase. Hence these two currents cannot be added 
together by simple arithmetic to give the total current. 
They must be treated as two quantities at right -angles 
and added as vectors, namely, square each, add the 
squares together, and then extract the square root. 
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But at this juncture we shall not make an actual 
calculation as this subject will be dealt with at greater 
length under another heading. It is only necessary to 
state here that the loss of amplification due to the 
inter -electrode capacity of the valve does not become 
serious until radio frequencies are reached. Resistance 
amplification for this reason lends itself admirably to 
audio -frequency amplification because the degree of 
amplification obtained is practically uniform over the 
whole of the audible range, an essential condition for 
high -quality reproduction from a receiver. On the 
other hand, at high or radio- frequencies the loss of 
amplification due to the valve capacity is unduly great 
when a non -inductive resistance constitutes the " load " 
impedance in the anode circuit, especially at medium 
and low wavelengths. Thus it will be found that in 
an amplifier designed for high- frequency amplification 
before the detector stage each amplifying valve has 
connected in the anode circuit either a tuned circuit of 
some sort or a high- frequency choke across which the 
amplified radio -frequency variations are developed. 

(To be continued.) 

TRANSMITTERS' NOTES AND QUERIES. 
Short -Wave Working. 

Mr. Robert Holmes (G6RH) is now test- 
ing on the 5 -and 10 -metre wavebands, 
using a self -excited T -P, T -G set, in his 
station at Allerton Liverpool. He has 
experienced some difficulty in getting fre- 
quency- doublers to work satisfactorily at 
the, high frequencies, and will be testing 
on 10 metres every Sunday until about 
15:00 B.S.T. 

G6RH has lately been working on the 
160 -metre band with G2QW and G2HP 
in. London, and also finds that conditions 
are improving on the 40 -metre band, 
though work on the 20 -metre band is still 
difficult. Incidentally, he asks us to cor- 
rect a slight error in the paragraph on 
page 68 of our issue of July 16th. The 
time should read either "11.30 p.m." or 
"23.30 B.S.T." 0000 
British Arctic Air Route Expeditiòn. 

Through the courtesy of the Secretary, 
Wireless Sub- Committee, B.A.A.R.E., we 
are able to supplement the information 
given on page 99 of our issue of July 
30th. 

The wireless engineer to the expedition is 
Capt. P. H. Lemon, Royal Corps of Signals, 
who has been loaned by the War 'Office. 
He is to maintain an internal and an 
external scheme of communications. Three 
parties will leave the base of the Expedi- 
tion for the coast survey and the meteoro- 
logical station in the interior, and they 
will each be equipped with Army port- 
able apparatus, and will work with the 
base on medium wavelengths. A short- 
wave station of a power of 100 watts will 
provide communication with England. 
The call -sign will be GKN, and the wave- 
length to be used will normally be 29.27 
metres. This base station will work on 
alternate nights with a special station 
GKM at Aldershot, operated by Army 
personnel and with GFA, the R.A.F. sta- 
tion at Croydon. GKN will also carry 
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out tests with the amateur stations 
G2CW and G6CR on a regular schedule. 
The co- operation of other amateur sta- 
tions would be welcomed by the Corn - 
mittee. Any traffic from GKN that does 
not appear to be getting through to the 
British stations should be sent to the 
Secretary, Wireless Sub - Committee, 
B.A.A.R.E., Royal Signals Mess, Alder- 
shot. 

New Call-Signs and Changes of Address. 
G2QX (ex 2BJG) A. E. Groom, 13, William St., 

Luton, Beds., working on 41.6 and 21.4 
metres, and welcomes reports. 

G2SJ T. Jones, 42, Fford Estyn, Garden Village, 
Wrexham. 

GBHO H. L. Holt, 73, Barricroft Rd., Didsbury, 
Manchester. (Change of address.) 

G28NY W. Locke, Daisy Hill Villa, Newry, Co. Down, 
N. Ireland. 

2ÁC0 (ex 2AXA) J. A. G. Cole, 33, Grosvenor Rd., 
Wallington, Surrey. (Change of address.) 

CT 2AG owned and operated by Fernando Hinte at Gorreana, San Miguel, Azores. 
The transmitter, on the right, is a Mesney using about 20 watts to a Philips JB004110 
valve and coupled to a full -wave 42 -metre Hertz aerial. The receiver in the 

foreground is an 8 -valve superheterodyne. 
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EARTHING SWITCH CONNECTIONS. 
It might seem that the fitting of 

such a simple device as an aerial 
earthing switch should be so straight- 
forward that incorrect methods of 
procedure would be impossible. 
Actually, unanimity has not vet 
been reached on this subject, and 
authorities are apt to disagree even 
as to whether a safety switch is 
necessary at all for domestic broad- 
cast receivers, let alone as to the best 
method of securing immunity from 
lightning risks. 

Without suggesting for a moment 
that the possibility of damage from 
this source is anything but remote. 
it may be pointed out that the user 
of an external aerial who takes 
reasonable precautions is in a 
stronger position with regard to pos- 
sible liabilities than he who ignores 
the question of protection altogether. 
It should be remembered that there 
is a tendency to blame the wireless 
installation for eventualities for 
which it is most unlikely that it can 
5e responsible. 

Probably the most popular kind 
of safety device is in the form of a 
single -pole, double -throw switch, 
connected as in Fig. IA. This 
arrangement allows the aerial to be 
connected either to the receiver, or, 
for safety during electrical storms. 
directly to earth. To obtain full 
benefit from this device it is desir- 
able that the switch should be 
mounted outside the building, and 
that its earth connection should also 
be external. The first -mentioned 
proviso suggests that the switch itself 
should be capable of withstanding 
the weather, and so some such 
material as well- glazed porcelain 
should be used for insulation. Its 
contacts, apart from being self- clean- 
ing, should be more robust than 
would be necessary for ordinary ser- 
vice. 

This form of switch connection, 
though satisfactory enough, is sus- 

Aids to Better 
Reception. 

ceptible to criticism on one point : 

in the event of a discharge actually 
taking place at the moment when 
the switch is being changed over, the 
user may receive a shock, particu- 
larly if the insulating knob on the 
blade is moist, or if the fingers come 
into contact with the metal blade. 

SET 

A 

SET C 

o 

D 

SET 

Fig. l.- Methods of connecting aerial 
safety switches. 

The chance of an accident of this 
kind is avoided by connecting the 
switch as in Fig. 1B, so that it acts 
as a short -circuit across the aerial - 
earth system. This arrangement has 
the disadvantage that discharges 
may be passed into the building, 
particularly if the external " earth " 

of fairly high resistance. 
Probably the best form of connec- 

tion is that given in Fig. IC, which 
is similar to that of diagram A, but 
xvith the addition of a safety spark 

gap. This device provides a 
measure of immunity even if the 
switch happens to be in the " re- 
ceive " position, and risk of shock 
during manipulation is practically 
non -existent, provided the operat- 
ing knob is of reasonable dimen- 
sions. 

Still another way of joining a 
switch is shown in diagram D. This 
is free of the objection put forward 
with regard to arrangements A and 
B, but has one or two practical weak- 
nesses. Double -pole switches, of 
the type generally sold for this pur- 
pose, have sometimes an insulating 
bar (between their two blades) of 
vulcanised- fibre or similar material 
which is distinctly unsuitable for use 
under open -air conditions, as it ab- 
sorbs moisture. Any leakage . or 
serious dielectric loss at this point 
will adversely affect the performance 
of the receiver. 

IMPROVING SENSITIVITY AND 
SELECTIVITY. 

It is very much easier to deal with 
a definite fault in a receiver than to 
overcome the cumulative effects of 
a number of minor deviations from 
good practice in its design. We have 
all encountered the type of set that 
functions after a fashion, but is lack- 
ing, to a greater or less extent, in all 
the essentials that go to make up a 
piece of apparatus that is a pleasure 
to handle ; sensitivity just insufficient 
for proper reception of that rather 
elusive station, and selectivity just 
inadequate to prevent an annoying 
background of signals from the local 
station. There is a temptation to 
say outright that the best way to deal 
with such a set is ruthlessly to dis- 
member it and to use as many of its 
component parts as possible for con- 
structing an up -to -date outfit free of 
the original defects. 

But such a course is not alwaÿs 
practicable ; it is the purpose of this 
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note to indicate one of the most 
promising lines of attack to those 
whose " H.F." receivers are suffer- 
ing from the shortcomings under 
consideration, which are always due 
to tuned circuits of poor design or 
careless construction, or to excessive 
loads thrown on these circuits. 

(a) 

(b) 

Fig. 2. -Where to look for losses in 
tuned circuits. 

As a beginning we may take the 
grid circuit of an H.F. amplifying 
valve (Fig. 2(a)) and see where mat- 
ters may be improved. First and fore- 
most comes the coil ; ignoring all 
questions of high -note loss and 
stability, a reduction of the losses 
due to this component is most likely 
to be helpful. The physical size of 
an inductance should be a measure 
of its " goodness," but this is not 
always so, and the possibilities of 
making a better coil to occupy the 
same space should be investigated 
if it is found impossible to accom- 
modate a larger winding. If coils of 
greater size -and consequently with 
a more extended external field -can 
be used, one is faced with the prob- 
ability that more extensive inter - 
circuit screening will be called for. 

Apart from the question of the 
windings themselves, the . dielectric 
properties of the material supporting 
them must be considered, and losses 
are particularly likely to be serious 
if terminals or contact pins are 
mounted " close together. Useful 
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guidance to the choice of the best 
substances to use has been published 
in this journal. 

As the tuning condenser is directly 
in shunt with its associated coil, it is 
not hard to see that any wastage of 
energy in this component must be 
additive to that inherent in the wind- 
ing. Fortunately, losses in con- 
densers produced by reputable 
manufacturers have been reduced to 
a very low figure, but occasionally a 
noticeable improvement can be 
effected by making a change. 

Another glance at Fig. 2 (a) shows 
that the remaining component con- 
nected across the tuned circuit -and 
therefore capable of absorbing 
energy from it -is the valve ; to do 
anything to it, short of drastically re- 
placing an indifferent specimen or re- 
moving the cap, is beyond our 
powers. The latter expedient is 
hardly likely to appeal except to the 
most enthusiastic searcher after effi- 
ciency. The valve- holder must not 
be forgotten, and that a shilling or so 
may be well spent in buying a re- 
placement that is designed to avoid 
any unnecessary losses. 

When a transformer is used for 
coupling the first H.F. valve to its 
successor- whether it be another 
H.F. amplifier or a detector -any 
shortcomings in the primary or anode 
circuit are likely to be overshadowed 
by losses in the tuned secondary. 
This, of course, is part of the next 
grid circuit, and so the possibilities 
of improving matters here should be 
investigated on the lines indicated in 
the preceding paragraphs. If grid 
detection is used, it almost follows 
that reaction will be provided, so no 
very determined effort need be made 
to remove every possible source of in- 
efficiency. For the moment, at any 
rate, we can " skip " the detector 
grid circuit, and before attempting to 
improve it, pass on to the detector 
anode circuit. It is often possible to 
improve rectification efficiency, or, 
more correctly, to minimise the losses 
thrown back on the detector grid cir- 
cuit, by reverse reaction through the 
valve capacity, by maintaining a 
larger capacity than usual between 
anode and filament. One must be 
cautious in making this addition, as 
there is a risk of impairing high -note 
reproduction. 

If anode -bend detection is used, 
similar recommendations will still 
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apply, hut, due to the absence of 
direct reaction, it becomes more 
profitable to reduce losses in the grid 
circuit by fitting better coils, etc. 

A tuned anode intervalve coupling 
circuit is susceptible to the same 
treatment as a grid circuit. Indeed, 
it stands in that relationship with 
regard to the succeeding valve. This 
point, not always fully realised, is 
made clear in Fig. 2 (b), where the 
conventional circuit is drawn in a 
rather unconventional way. 

GRID LEAK CONNECTIONS. 

In an ordinary grid detector cir- 
cuit ,it makes no real difference 
whether the leak is connected be- 
tween grid and filament (Fig. 3 (a) ) 

or directly in parallel with its asso- 
ciated condenser (Fig. 3 (b) ). This 
is because its resistance is many times 
greater than the effective dynamic 
resistance of the tuned circuit across 
which it is shunted when the first - 
mentioned method is adopted. 

(a) 

Fig. 3.- Alternative grid leak 
connections. 

The position is rather altered by 
the introduction of power -grid detec- 
tion, for which a leak of 0.25 
megohm, or even less, is required for 
proper operation. Now a resistance 
of this order is almost comparable 
with the theoretical dynamic resist- 
ance of a reasonably good tuned cir- 
cuit, which, even under working con- 
ditions, is unlikely to have a working 
value many times less than that of 
the leak. For this reason, the method 
shown in diagram (b) is generally to 
be preferred when the new system 
of rectification is used. 
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By Our Special Correspondent. 

News from Portland Place. -Northern Regional Tests. -Captain Eckersley at the 
Microphone. -Where are the Radio Plays ? -At the "Proms." 

' Broadcasting House." 
Rumour is now getting busy in con- 

nection with " Broadcasting House," 
which, it is suggested, may not be ready 
for the opening ceremony until March, 
1932. 

But, the B.B.C.'s civil engineer himself 
states that the work is " well up to 
schedule." According to the contract the 
building is to be ready before the end 
of next year, and anybody who. glances 
at the tower of steelwork in Portland 
Place would hesitate before declaring 
this to be impossible. o000 
Designing the Studios. . 

Although the main plans for the in- 
terior of the building' are complete much 
of the detail work has still to be decided 
upon, particularly in regard to the 
studios. Noel Ashbridge, the Chief 
Engineer, has some very definite ideas 
concerning studio design, and many ex- 
periments will have to be conducted 
before the plans are finally passed. 

0000 
Transmission Tests from Moorside Edge. 

At the time of writing the Chief 
Engineer and his staff are paying a visit 
to Moorside Edge, near Slaithwaite, where 
the Northern Regional station is rapidly 
nearing completion. 

I hear that the first transmission tests 
may be expected in October. 000o 
Wavelength Changes. 

The wavelengths used by Northern 
Regional will be 479.2. and 301.5 respec- 
tively, the former being the present 
wavelength of Midland Regional (erst- 
while 5GB) and the latter that of Aber- 
deen, which will have to resort to the 
national common wavelength of 288.5 
metres. The Midland station will take 
Manchester's present wavelength, viz., 
377 metres. 

r c c 

The " Wipe -Out " Area. 
Listeners in the West Riding area are 

beginning to realise that the Northern 

Regional station may have an uncom- 
fortable "wipe -out " area. The same 
fears were entertained in regard to the 
Brookmans Park transmitters, not with- 
out reason, but I am afraid that the 
Northern station will be a greater 
offendgr. The station is situated on 
higher ground than Brookmans Park, 
and will have higher masts ; moreover, it 
will admittedly have a larger service 
area than the London transmitters. 0000 
A Question of Selectivity. 

Faced -with these facts, listeners with 
unpretentious sets are being told that 
the new conditions will. involve them in 

FUTURE FEATURES. 
National (261 and 1,554 metres). 

AUGUST 24TH.- Religious Service from 
$uckfast Abbey. 

AUGUST 25TH. -American music. 
AUGUST 26TH. -Canadian music. 

AUGUST 27TH. -Promenade concert. 
AUGUST 28TH. -Vaudeville programme. 
AUGUST 30TH. -Mozart concert relayed 

from Salzburg. 
London Regional 

AUGUST 24TH. -Military Band concert. 
AUGUST 25TH. -Promenade concert. 
AUGUST 26T11. -" Beggar on Horseback," 

a play by George Kaufman and Marc 
Connelly. 

micro' 27TH. -Vaudeville ,programme. 
AUGUST 29TH. -" Prunes and Prisms," 

written and produced by John Watt. 
Midland Regional. 

AUGUST 28TH.-Anglo- American Songs and 
Duets, Old and New. 

West Regional (Cardiff). 
AUGUST 25TH Orchestral concert from 

Weston-super-Mare. 
AUGUST 20TH. -A Welsh Interlude. 

North Regional (Manchester). 
AUGUST 25TH. -' Request " Orchestral 

concert. 
AUGUST 36TH. -Northumbrian Folk Songs 

and Dances (from Newcastle). 
Glasgow. 

AUGUST 25TH. -Musical Comedy. 
AUGUST 29TH.- Scottish Music, from 

Edinburgh. 
AUGUST 30TH.-" Mary of Delight," a play 

by Naomi Jacob. 
Belfast. 

AUGUST 25TH. -An Irish programme. 
AUGUST 29TH. -Instrumental concert from 

Portrush. 

extra expense if they desire to receive 
foreign stations. It seems to be for- 
gotten that listeners with cheap sets never 
have indulged in foreign reception, while 
those blessed with better receivers can 
usually afford the small additional outlay 
necessary to increase their selectivity. 

000o 
A Chief Returns. 

Captain Eckersley has 'not entirely 
forsaken the B.B.C. On September 23rd he 
will- revisit Savoy Hill to deliver the first 
of a series of talks by leading authorities. 
He' will deal with electrical engineering. 

o:,00 
Crystal User's Feat. 

Recently a restaurant orchestra broad- 
casting from Birmingham had to pause 
in the middle of a selection owing to 
the din created by a passing street band. 
Next day Savoy Hill received an en- 
thusiastic letter from a crystal' user 
stating that during the break in trans- 
mission he had heard loud music from the 
Continent. 

óo00 
A Non -existent " Technique." 

Where are the new radio plays? What 
has become of the much -discussed radio 
dramatic technique which was ushered in 
with - Tyrone Guthrie's play " Squirrel's 
Cage "? We now know that the success 
of that play was due largely to the 
novelty of its underlying dramatic device,, 
viz., the repetition in chorus of a theme 
phrase which tended to dominate the 
mind of the listener and produce the 
appropriate " atmosphere." Subsequent 
attempts along the same lines have shown 
that the device has lost its force. 0000 
One New Radio Play. 

Only one new play specially written 
for broadcasting appears in the B.B.C.'s 
dramatic - programme for the coming 
winter. This is " The Path of Glory," 
by L. du Garde Peach, to be given early 
in the New Year. The other dramatic 
features consist entirely of " repeats " of 
tried favourites or of stage successes, 
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such as Galsworthy's " Strife," which 
can hardly fail to be effective at the 
microphone. 0000 
" Brigade Exchange." 

Two war plays will be given. The 
first, " Red Tabs," is an adaptation of 
the Canadian war story " Romance." 
The other is " Brigade Exchange," the 
German war sketch which was so success- 
ful at the microphone in the spring. 
" Brigade Exchange " will probably be 
broadcast on Armistice Day. 

0000 
" International Conversations." 

Several new series of talks have been 
planned for the autumn. " International 
Conversations " will consist of exchanges 
between an Englishman and a foreigner, 
in which the latter will describe his 
country's view of England. These will 
include Russia, Turkey, Germany, 
France, Italy and America. 

A second series will deal with " Science 
and Religion," and is bound to be 
provocative. 

A third series consisting of twelve 
talks will give a comprehensive picture 
of Africa from all angles. Major Walter 
Elliot, M.P., will open this series. 

0000 
A Musical " First Night." 

The people who complain that broad- 
casting empties the concert halls should 
have been dragged in a body to the 
Queen's Hall on Saturday evening, 
August 9th, and shown the fervent multi- 
tude who stood listening to the first 
Promenade Concert. It would have been 
impossible to find anywhere else in Lon- 
don so many people in such a compara- 
tively small space. 0000 
Why "Promenade " ? 

What struck me most about the stand- 
ing audience was its youth. Upstairs in 
the circle and gallery were many elderly. 
folk, but the floor of the house was 
mostly occupied by " promenaders who 
must have been born in the present 
century. 

By the way, why " Promenade " con- 
certs ? I saw no room to promenade 
either in the hall or at the buffet. 

Amid the glittering spectacle of 
players, soloists, the conductor, the in- 
struments and the palms, one object 
seemed to escape no tice. It was the 
microphone. 0000 
The Audition Ordeal. 

Even the attainment of a place in the 
B.B.C.'s National Chorus apparently 
brings with it no permanent peace of 
mind. Already, I hear, half the mem- 
bers are to undergo a fresh audition 
during the next few weeks and the re- 
mainder will be re -heard at the end of 
the season. 

Thereafter every member will have to 
submit to a fresh audition at the end 
of every second season. 

o 0 0 o 

Probationers in Waiting. 
What will probably increase the natural 

frightfulness of these auditions will be 

B 25 

Willi3dcgoo 
Woptcl 

the thought that the Probationary 
National Chorus, to which I referred last 
week, will be lying in wait, ready to fill 
gaps as they occur. 

The fact that failure to pass the tests 
involves no financial loss, all the singers 
being amateurs, will hardly lessen the 
pain of failure. 

0000 
Probationers in Other Departments ? 

There is something menacingly effective 
about the probation system which 
prompts one to ask whether it could be 
applied to other departments of the 
B.B.C., from the top downwards. If 
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tival on August 30th. The Vienna Phil- 
harmonic Orchestra will be heard in the 
" Haffner " Symphony and a Concerto 
for two pianos and orchestra in E flat. 

0000 
A Scottish Event. 

There are comparatively few pro- 
grammes which the B.B.C. can afford to 
repeat with any regularity, but, so far as 
Scottish listeners are concerned, there is 
always one at least which will receive a 
welcome as often as it is put on. This is 
a recital of " Songs of the Hebrides." 
given by their famous collectors and ex- 
ponents, Mrs. Kennedy -Fraser, her Baugh- 

NORTHERN REGIONAL. This photograph, taken at Pole Moor, Slaithwaite, a few 
days ago, shows the progress achieved in the construction of the Northern Regional 
broadcasting station. Our Special Correspondent indicates that preliminary trans- 

mission tests may start in October. 

the Governors were told that the Pro- 
bationary Governors had arrived, would 
they proceed to govern more wisely? 
Would an announcer grow happier and 
calmer if a probationer appeared in the 
background ? Would the sight of a 
lurking understudy diminish a soprano's 
tendency to wobble ? 

0 0 0 0 

Instilling Confidence. 
Possibly in each case the probationers 

would instil confidence ; probably they 
would not. I think that the best friends 
of the National Chorus will hope that its 
members will forget all about those pro- 
bationers. 0000 
More Bach Cantatas. 

The Bach Cantatas will be resumed on 
the last Sunday afternoon in August, after 
the summer holidays. 

0000 
Another Austrian Relay. 

Herr Bruno Walter, one of the most dis- 
tinguished of German musicians, will con- 
duct the Mozart concert which is to be 
relayed to London from the Salzburg Fes- 

ter Patuffa, and her sister Margaret Ken- 
nedy. The three are to give one of these 
recitals in the Edinburgh studio on Sep- 
tember 3rd, which will be broadcast from 
all Scottish stations. 

O O G 0 

Where B.B.C. Programmes are Popular. 
During the present month no fewer than 

seven B.B.C. transmissions appear in the 
American programmes. The relays have 
included dance music, an orchestral con- 
cert from Manchester, and the Tidworth 
Tattoo. America usually " taps " the 
British programmes via 5SW at about 10 
or 11 p.m. (G.M.T.). 

000 
Canadian Night. 

The folk music of Canada will provide a 
National programme on August 26th, in 
which the artistes are Frances Adaskin 
and Harry Adaskin, the latter a member 
of the Hart House String Quartet. 

The National Museum of Canada has 
collected four thousand French and three 
thousand Indian melodies to form the 
backbone of the Dominion's folk music. 
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ROADCAST RE,C_]EIVE-R; 
HEN the Regional scheme 
was first proposed, and, in- 
deed, up to the time of its 

first practical application, many of 
us were inclined to be altogether too 
pessimistic regarding its effect on the 
performance of popular existing 
types of receivers. For instance, the 
opinion was freely expressed that 
simple detector -L.F. sets would auto- 
matically fall into disuse, being in- 
sufficiently selective for the new con- 
ditions. But we ignored the axiom 
that any receiver capable of separat- 
ing a pair of twin transmitters at the 
extreme limit of its range (and few 
are unable to do so) could, by suit- 
able control of H.F. input, be made 
to separate them at the shortest 
possible range -even at the gates of 
a Regional station. Consequently, 
simple apparatus can still be per- 
fectly adequate, provided -and the 
proviso is important -that consistent 
reception of other stations is not re- 
quired, or at any rate is not con- 
sidered as vital. It will hardly be 

Interior view ; note H.T. connecting plug. 

necessary to add that interference 
from high -power stations falls off 
rapidly with increase of distance, 
and that the choice of programmes 
afforded by a given set becomes more 
and more extended as the listener 
moves farther away from the wipe- 
out area. 

One is bound to admit that it is all 
to the good that these simple de- 
tector-L.F. sets have still a very con- 
siderable field of usefulness ; they are 
bound to be cheaper, and are likely 
to be easier to operate and maintain 
the 7 more ambitious outfits having 

S.R 
Two-Vafue 

y Receiver) 
one or more stages of H.F. ampli- 
fication. 

The Cossor two -valve battery 
model is typical, both with regard to 
its design and construction, of the 
simpler, but nevertheless effective, 
type of modern receiver. Its circuit 
arrangement comprises a grid detec- 
tor with capacity -controlled reaction. 
The detector is shunted across the 
grid coil. As is shown in the accom- 
panying diagram, the aerial .system 
is semi -aperiodic for medium -wave 
reception, while on the long waves it 
becomes practically fully tuned. 
Alternative aerial sockets are pro- 
vided, one of them being joined to 
the centre point of the medium -wave 
coil through a semi -variable con- 
denser, which is brought into use 
when interference is experienced, or 
when the receiver is used with an 
aerial of unduly high capacity. 

A pentode valve, which provides 
considerably more amplification than 
the usual triode, is used as an L.F. 
amplifier, and is coupled to the de- 
tector by a transformer. The loud 
speaker is directly connected. 

Construction is on the chassis prin- 
ciple, and all apparatus is assembled 

An Easily Installed 
Detector = Pentode Set 
Without Complications. 

on a plywood baseboard, which, 
after it is wired, is mounted in a neat 
metal container measuring some 
loin; wide, gin. deep, and Tin. high. 
The case is finished in " crackle " 
cellulose. 

AUGUST loth, 1930. 

REVIEWED 
At the rear of the baseboard is 

mounted an insulated moulding 
carrying the valve sockets, and also 
plug sockets for external connections 
to aerial, earth, loud speaker, and 
L.T. battery ; H.T. supply is fed 
through a multiple cable which is 
permanently attached mechanically, 
but of which the electrical continuity 
can be broken entirely by removing 
an internal plug on the terminal 
moulding. The grid bias battery is 
mounted inside the cabinet. 

An ornamental escutcheon plate is 
fitted to the front of the receiver, and 
through it are passed the spindles for 
the control knobs. 

The dual -range tuning and re- 
action coil assembly is wound in 
single -layer solenoid form on a 
paxolin former fitted with eyelet 
holes and tags for external connec- 
tions. The reaction condenser, 
which is of commendably large capa- 
city, is directly driven, but there is a 
suitable reduction gear for the tun- 
ing condenser. 

Reverting to the circuit arrange- 
ment, it is noticed that the feed 

The chassis removed from its container. 

Voltage for the pentode screening 
grid is the same as that applied to 
the detector anode (the pressure 
recommended is 90 volts). By 
operating the pentode in this way, 
its H.T. current consumption is con- 
siderably less than if its screen and 
plate were both supplied with the 
maximum available pressure, which 
in this case it is suggested should be 
120 volts. 

There are three controls -tuning, 
reaction, and a combined filament - 
waveband switch. The reaction ad 
jnstment works particularly well on 

is 2 
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Broadcast Receivers Reviewed. - 
the long waves, but there is a slight 
overlap on the other band ; tuning is 
but very slightly affected by varia- 
tion of the feed -back capacity. As 
is to be expected, any change in the 
setting of the aerial series condenser 
has an appreciable effect on the main 
Wiling control, but this is not objec- 
tionable in practice, as frequent 
alteration of this capacity is not 
likely to be made. 

In the instructional pamphlet sup- 
plied, it is suggested that a bias of 
9 volts should be applied to the pen - 
tode grid ; this seems to be rather on 
the high side for the specimen actu- 
ally tested, and a reduction to 71 
volts had the effect of improving 
quality. With this setting the total 
anode and screen current for both 
valves amounted only to io milli- 
amperes. Reproduction was dis- 
tinctly pleasing, and volume was 
adequate. - 

COR 
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Input and wave -range switching connec- 
tions of the receiver. 

The general performance of the re- 
ceiver was found to be fully up to 
the standard that can reasonably be 
set for a single -control detector - 
pentode set, and all the circuit con- 

stants seem to be well chosen, with 
the result that selectivity and sensi- 
tivity are good enough to ensure a 
reasonable choice of programmes in 
all but the most difficult situations. 

There is very little to go wrong, 
and, as the moving parts- variable . 

condensers and . switch -are well 
made, there is little reason why the 
set should give trouble as long as it 
is provided with adequate L.T., 
H.T., and grid bias voltages. 
Should a fault develop, the chassis 
is easily removable from the con- 
tainer for test and repair by slack- 
ing off the control knob grub screws 
and by removing the four screws 
which secure the baseboard to the 
case. 

The receiver is made by A. C. 
Cossor, Ltd., Cossor House, High - 
bury Grove, London, N.5, and is 
sold at £5 ios., complete with a 
210 H.F. detector and a -23o P.T. 
pentode output valve. 

ESPONDENC E. 
The Editor does not hold himself responsible for the opinions of his correspondents. 

Correspondence should be addressed to the Editor, "The Wireless World," Dorset House, Tudor Street, E.C.4, and must be accompanied by the writer's name and address. 

MAN -MADE STATIC. 
Sir, We were very interested in the recent correspondence in 

your columns regarding electrical interference with wireless 
reception. 

On behalf of a large number of listeners in this town, we 
have been endeavouring for some time to obtain some satisfac- 
tion from the authorities concerned regarding the intense inter- 
ference caused in Darlington by the electric trolley 'bus service. 
After considerable correspondence with the B.B.C., etc., we 
have received a letter from the Engineer -in -Chief of the General 
Post Office stating that the Postmaster- General has no statutory 
powers to compel tramway or similar undertakings to adopt 
remedial measures. 

As far as we can ascertain, no steps have been taken success- 
fully to reduce the trouble, which is so bad that a very 
large proportion of wireless listeners here are incapable of 
receiving any programme satisfactorily. 

It seems to us a lamentable state of affairs that the public 
are deprived of a service such as broadcasting, in order to enjoy 
the doubtful service of the tramway system. Surely it could 
be possible to arrange for one to cause little or no interference 
with the other. Whilst the law remains as at present the wire- 
less listener is likely to be the victim, and we suggest that strong 
representation should be made by every person affected to his 
member of parliament. E. AND H. GLOVER. 

Darlington. 

PORTABLE OR FIXED SETS? 
Sir, -In view of the fact that the majority of potential buyers 

of wireless apparatus for the coming season, or for that matter 
at any time, are more or less ignorant of what will suit them best 
and give lasting satisfaction, it surely behoves all manufac- 
turers in their own interest to make once and for all a clear 
distinction between the portable and the fixed set (or frame 
aerial set with external speaker). 

Most manufacturers and retailers, for some unknown and 
short- sighted reason, push portables in preference to fixed sets, 
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even when they know they will not be used as portables. Surely 
thit procedure will eventually injure the prestige of manufac- 
turer, dealer, and radio in general. Which type of set is likely 
to create afresh sale, when heard by friends of the owner, after 
say two months' use, a portable or a fixed set? The modern 
portable is certainly a marvel of science and ingenuity and, used 
as such with a car, is a very desirable thing to possess, but 
it still remains, from the point of view of results and upkeep 
cost, the worst value in the world. In the vast majority of 
cases people have only one set. 

All manufacturers should emphasise the fact that for general 
use a fixed set will give infinitely more satisfaction, both in 
upkeep costs and what is, perhaps, more important in its 
ability to do more justice to the excellent quality transmissions 
now sent out by the B.B.C., especially since the recent adoption 
by them of the condenser microphone for regular use. The 
important gramophone companies have long ago relegated the 
portable gramophone to its proper place, to their great financial 
benefit and the satisfaction of their numerous clients. 

Surely nothing but benefit for all concerned can result from 
enlightening the general public about portable wireless. It 
seems so futile to propagate inferior radio, when it can so easily 
be otherwise, at a time when the programmes and quality of 
transmissions are daily becoming better and better. 

Wolverhampton. W. D. PEARSON. 

LONG -WAVE STATIONS IN BRITAIN AND IRELAND. 
Sir, -I strongly support your view that Britain should forth- 

with insist on being allocated a second long wavelength for 
broadcasting. I hope the Saorstat may get for their proposed 
central station a long wave also.; I was seldom able to 
agree with them on any subject, but it is certain this country 
is missing sadly what the Irish temperament and outlook can 
bring to public life, and if they had a station easily audible 
over the whole of Ireland and in this cóuntry ands would con- 
descend to speak the language we both understand and of which 
they are able to make such excellent use, they would add im- 
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measurably to the influence of their culture in a world that 
needs it. 

If Britain obtained an additional long -wave, probably the 
more remote districts of this island would be covered better by 
allowing the Midland National Station (5XX) to work on a 
medium wave, locating one of the long -wave transmitters farther 
north, e.g at Pole Moor, or better still, in Scotland, and the 
other one farther south than Daventry. 

If Britain could not secure a second long wave -why she 
should not is difficult to understand, seeing that Paris and 
Holland have two apiece- experimenits might be macle to ascer- 
tain : 

(1) Whether the present single long -wave transmitter could 
not be made to cover the whole country by increasing the 
power or altering the site, or both, or, if this proved 
impracticable, 

(2) Whether two stations located as suggested in the pre- 
ceding paragraph might not each use the same long wave 
(crystal controlled) as now used by 5XX, and each transmit 
the National programme. 

In connection with the suggested increase of power, Wireless 
World readers will have observed in the issue of July 16th that 
Radio Paris and Tour Eiffel are increasing their power to 
85.1cW. and 24 kW. respectively; both are long -wave stations. 

I do not understand Mr. J. A. Hall's alarm, consternation 
and anger at your excellent suggestion, nor his contempt for 
Savoy Hill. The B.B.C. manifests no self -satisfaction, and I be- 
lieve feels none, though its achievements are far from :being con- 
temptible; on the contrary, the programmes bear evidence of 
careful compilation and. their presentment thorough preparation, 
finish, 'dignity and, at times, even splendour. If they are 
listened to with attention the talks are of much interest, and, 
not least by the sick and convalescent, appreciated. as welcome 
interludes between concerts. I speak from experience and with 
gratitude after three long and trying illnesses which B.B.C. 
programmes not only assisted me to endure, but materially 
accelerated recovery, besides adding to my store of general 
knowledge. It is not to the purpose to complain that B.B.C. 
programmes do not resemble those of other countries (save in 
the matter of the universal and often wearisome jazz of our 
American would -be masters); each country has its own culture, 
anti its programmes should illustrate this, so that tuning in a 
foreign station should convey the atmosphere of its nationality, 
as, in fact, is usually the case. My only grumble at Savoy Hill 
is that the authorities occasionally seem to be afflicted with a 
Nordic -English- puritan- pacifist outlook instead of being robustly 
pro -British Commonwealth; that, however, is but a matter of 
personal taste. 

I am somewhat surprised that at Bedford, with the outfit Mr. 
Hall describes, only long -wave foreign stations are receivable. 
I fear that recently he cannot have had time to peruse his 
Wireless World with attention and profit. He might, with 
great advantage and pleasure to himself, construct, say, one of 
the models of the "Foreign Listener's Four," after which his 
gloomy forebodings would assuredly depart. 

Lest what I have written above should lead Mr. Hall and, 
others to suppose that I am only a B.B.C. listener, I might 
observe that my own receiver (near London) has practically 
world -wide range on loud speaker. It is entirely of my own 
design and make, employs a changeur de fréquence (I.F.= 
477 kh., i.e. x= 211- x100m.); there are thrée S.G. I.F. stages, 
diode detector, with a stereophonic coupler preceding the 2nd' 
L.F. (output) stage. ,Its total H.T. consumption is of the order 
of 24 mA. maximum, and on many European stations the volume 
control has to be set nearly at minimum to keep reproduction-' 
which is of the highest quality -at less than overwhelming 
volume on three speakers, of which one is a M.C. 

" SHENE ANGLORUM." 

BROADCAST PROPAGANDA. 
Sir,-While being in agreement with Mr. Munn that the 

B.B.C. programmes leave much to be desired, I do not think 
that the, remedy lies in sponsored programmes. 

If a manufacturer is willing to spend large sums of money 
on advertising ria the ether, he would not be willing to confine. 
the desirability of his product to a few casual remarks during 
the course of three hours' entertainment, as suggested by your 
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correspondent, but would probably desire to make an announce- ment between each item. If Mr. Munn has ever spent an hour or two listening to the American S.W. stations he will realise what this means, and also that it is, in -my experience, 
impossible to select any programme of .a sponsored variety (apart 
from the advertising, matter) which provides an entertainment 
equal to anything we have at present available from the B.B.C. 

I think that a lot could be done towards improving the B.B.C. 
programmes by cutting down the talks by half, brightening up 
the Saturday evening programmes between 7 and 9, possible by 
" variety," and making sure that there is at least always an 
alternative programme of different character. - 

The racing results might be left out of the " news," as they 
take up a lot- of time, and are not of interest to more than a 
small percentage of the listeners; anyone who is really interested 
in these takes care to get an evening paper as soon as possible. 

' If this was done I do not think the average owner of a receiving 
set would have much to complain about. G6RK. 

Birmingham. 

Sir, -Mr. Munn, in his interesting letter on broadcast propa- 
ganda, seems to imagine the broadcast programmes consist 
entirely of dance music, dowagers (what does a dowager sound 
like ?) and drawing -room " entertainers," of which he 
evidently does not approve. 

Ignoring for the moment (as Mr. Munn does) the symphony 
concerts, light classical concerts, military and brass band con- 
certs, chamber music concerts, instrumental concerts, choral 
concerts, ballad concerts, organ recitals, plays, talks, prose 
readings, poetry readings, 'after- dinner speeches, running com- 
mentaries, which are broadcast from time to time, none of 
which- seem to appeal at all to Mr. Munn, one cannot help 
Wondering what sort of programmes would Mr. Munn like ? 

I, personally, have little fault to find with the programmes, 
except when they broadcast speeches, etc., without any alter- 
native, which, in my opinion, they ought never, never, nezez 
to do. My grouse is that there is now no station from which 
I can be reasonably certain of receiving the National pro- 
gramme decently. During the summer it is rather the rule 
than otherwise for 5XX to be completely marred by atmos- 
pherics, especially after sunset (and especially during the 
" Prom " season !), while the Brookmans Park National is 
hopeless (even here, less than fifty miles from it) by reason 
of fading and distortion. Incidentally, the B.P. Regional also 
fades considerably, but does not distort. Alas, for good old 
2L0, which always came in as steady as a rock and very nearly 
as strongly as B.T. Regional now does, and much more strongly 
than B.P. National ! A. K. GORDON. . 

Crowborough. 

Sir, -I have 'read with interest the views expressed with 
regard to broadcast propaganda in Mr. Munn's letter and your 
editorial. It is, I think, wholly undesirable, for the reasons 
you state, that the programmes of the B.B.C. stations should 
be interfered with. in any way in the interests of advertising. 
If advertisers once obtain a hold on the programme matter of 
the B.B.C. there is no knowing to what evils their influence 
may lead. The dissatisfaction shown towards the B.B.C. 
results chiefly not from poor quality of the programmes but 
from the fact that individual taste can be satisfied to a small 
degree only, since there are so many different tastes for which 
the programme directors must cater. 'Whether a programme 
is poor in quality or net depends almost entirely upon the 
standard required by the individual critic. 

If, however, advertisers must make use of broadcasting, 
why should they not erect a transmitting station of their own ? 

The Press should be influential enough to solve the difficulty 
of wresting the monopoly from the B.B.C., and room could 
surely be found for it despite the crowded ether: This scheme 
would have several advantages. The public need not listen 
to the advertisers' programme unless they wished (or at least 
we hope the power would be restricted !), the programmes sent 
out would have to be good to command public _attention, and 
the station would satisfy those who consider a mere alternative 
programme insufficient. G. A. BUSBY. 

Newport, Essex. 
r 28 
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" The Wireless World " Supplies a 
Free Service of Technical Information. 

The Service is subject to the rules of the Department, which are printed below ; these must 
be strictly enforced, in the interest of readers themselves. A selection of queries of general 
interest is dealt with below, in some cases at greater length than would be possible in a letter. 

Casual Couplings. 
My " 1930 Everyman Four " fails to work 

at all 'until the screening cover is com- 
pletely removed, and even in this con - 
dition gives quite . weak signals from 
the local station. Tuning of all three 
circuits is quite sharp. The L.F. 
amplifier (and probably the detector, 
as the set works well with a pick -up) 
seems to be quite satisfactory, so I 
suppose the fault must lie in the 
" H.F." end of the receiver. Will 
you please suggest the most likely 
place to look for it? The usual tests 
have been made, and everything seems 
to be in order. L. F. B. 

It would appear likely that there is no 
proper linkage between the various tuned 
circuits, and that you obtain weak signals 
from the local station only by virtue of 
stray direct magnetic couplings between 
the coils. An effect of this sort might 
well be caused by a faulty H.F. valve; 
you should accordingly test your valve 
carefully, together with its feed circuits. 
The substitution of another valve known 
to be in order would be helpful. 

It would be wise to check the coupling 
connections between aerial and secondary 
circuits, and also the primary circuit of 
the H.F. transformer assembly ; the 
secondary circuit of this component is 
almost certainly in order. 

0000 

Frame and Filter. 
Some time ago you published (in the 

" Readers' Problems " pages) a dia- 
gram showing how a filter circuit 
could be interposed between a frame 
aerial and an H.F. amplifying valve. 
The arrangement as shown necessi- 
tated the use of a centre -tapped 
frame; if this is not an essential part 
of the scheme, will you please give me 
a circuit diagram showing the connec- 
tions of an untapped frame to a 
capacity -coupled filter? 

H. M. S. 
We should point out that the centre - 

tapped frame aerial circuit to which you 
refer was intended to be a help in elimin- 
ating locally generated interference and 
" vertical " pick -up, and that a tapped 
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Fig. 1. -A frame aerial as part of a 
capacity- coupled filter. 

frame is by no means essential when an 
input filter is used. 

We give in Fir. 1 the circuit diagram 
which you require.; Cm is the coupling 
condenser; and L is the secondary in- 
ductance. 

RULES. 
The free service of THE WIRELESS 

WORLD Technical Information Depart- 
ment is only available to registered readers 
and subscribers. A registration form can be 
obtained on application to the publishers. 

(1.) Every oommunication to the Informa- 
tion Department must bear the reader's 
registration number. 

(2.) Only one question (which must deal with 
a single specific point) can be answered. Letters 
must be concisely worded and headed " Infor- 
mation Department." 

(3.) Queries must be written on one side of 
the paper and diagrams drawn on a separate 
sheet. A self- addressed stamped envelope must 
be enclosed for postal reply. 

(4.) Designs or circuit diagrams for complete 
receivers or eliminators cannot ordinarily be 
given ; under present -day conditions justice can- 
not be done to questions of this kind in the course 
of a letter. 

(5.) Practical wiring plans cannot be supplied 
or considered. 

(6.) Designs for components such as L.F. 
chokes, power transformers, complex coil assem- 
blies, etc., cannot be supplied. 

(7.) Queries arising from the construction or 
operation of receivers must be confined to con- 
stuctional sets described in The Wireless 
World " ; to standard manufactured receivers ; 
or to " Kit " sets that have been reviewed used 
in their original form and not embodying modifi- 
cations. cations. 

Good Coils. 
I have reason to believe that the coils used 

in ray receiver (which has a single 
H.F. stage using a S.G. valve) are not 
.as efficient as they might be. As 1 
ant thinking of modifying the set, 
will you please refer me to one of your 
back numbers in which the best pos- 
sible coils suitable for use with a 
screen -grid valve were described? 

C. R. R. 
This is rather a difficult question to 

answer helpfully, as with a modern re- 
ceiver there is a distinct limit to the 
" goodness " of coils that can success- 
fully be used. 

Probably the best coils, from the point 
of view of high dynamic circuit resist- 
ance were those described for the 
" Record III " in our issues of September 
4th and 11th, 1929, but, apart from their 
large size, they were intended for a highly 
specialised type of circuit, and it is most 
unlikely that they would yield satisfac- 
tory results in any other kind of set. 

If you care to send us a brief descrip- 
tion of your receiver, we will endeavour 
to suggest the most suitable types of 
windings. 

O O 0 O 

Long -wave Instability. 
The H.F. stage of my receiver is coupled 

by a transformer, and works ex- 
tremely well on the medium iray.e 
band, but is lacking in stability over 
the majority of the long -wave tuning 
scale. I have tried the experiment of 
removing primary turns, without any 
real success, and am inclined to aban- 
don the transformer in favour of the 
tuned -grid type of intervalve coup- 
ling. Do you consider that this 
change would have the desired results? 

D. P. 
It would be a mistake to make this 

change, as there is no inherent reason 
why a tuned grid intervalve coupling . 

should afford greater freedom from 
self- oscillationon the long waveband. On 
the contrary, it is quite likely that the 
trouble will be accentuated because, all 
other things being equal, this form of 
coupling is rather more efficient on the 
long waves than on the medium band. 
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Potential Dividers. 
18 there any real difference between a 

potentiometer and a " potential 
divider "? I have been reading a text 
book in which these two expressions 
are apparently used indifferently to 
designate the sane piece of apparatus. 

J. W. T. 
These expressions, as generally em- 

ployed, are synonymous, but the word 
" potentiometer " should, strictly speak- 
ing, be applied to an appliance for 
measuring potentials by the " balance " 
method. It is really incorrect to use it as 
an alternative name for a "potential 
divider "- although we all seem to prefer 
it to the more lengthy but more graphic 
and descriptive title. 

return -lead is joined to H.T. _negative. 
This method, in its simplest form, is illus- 
trated in Fig. 2 (a), where the bias re- 
sistance is marked R. . 

Due to the fact that this resistance is 
common to the anode circuits of all valves 
in the receiver, it is probable that it will 
cause harmful interstage couplings, and so 
this simple, circuit is hardly practicable. 
As a rule it will be necessary to add a de- 
coupling resistance (R1) , of about 100,000 
ohms, and a by -pass condenser (C) of 
about 2 mfds., as shown in Fig. 2 (b). 

The need for using a bias resistance and 
decoupling devices is entirely obviated by 
the still simpler arrangement shown in 
Fig. 2 (c). The required number of cells 
at the negative end of the battery can be 

(a) 
L T- 

(b) 
L.T- 

Fig. 2.- Illustrating methods of using a high- tension battery as a source of grid bias voltage. 

Permanent Magnets. 
Is the magnetic field of a reed- driven 

speaker unit likely to be retained for 
a greater length, of time if the wind- 
ings are directly connected- (in the 
right sense, of course) in the anode 
circuit of the output valve than when 
u choke- condenser filter is provided. 
With the latter arrangement there is 
no steady D.C. current, and it seems 
to me that the magnets might quickly 
lose their strength. T. G. W. 

We do not consider that this is a matter 
of any great importance. The compara- 
tively small current flowing under nor- 
mal operating conditions is most unlikely 
to have any great effect in assisting the 
retention of magnetism. 

eco e 

Automatic Bias. 
The voltage of my accumulator 11.7'. bat- 

tery is rather greater than is necessary 
for reproduction of adequate volume 
for my needs; I believe that by sacri- 
ficing sonne of the excess voltage it is 
possible to use the battery for supply- 
ing grid bias for the output valve. 
Will you please show me hotu this may 
he done? R. L. L. 

By inserting a resistance of suitable 
value between the negative terminal of 
the high- tension battery and the L.T. 
negative bus -bar of the valves in the re- 
ceiver, grid bias for the output valve can 
readily be obtained, provided that its grid 

used for bias purposes if connection to the 
H.T. negative terminal of the receiver is 
made from a point on the battery that 
is positive (with respect to the negative 
end) by the required amount. Where an 
accumulator battery is used, this, again; 
is not altogether practical, as the end cells 
would not be discharged equally with the 
others. 

A suitable value for the bias resistance 
shown in Fig. 2 (a and b) can easily be 
determined in the manner often explained 
in these pages. 

0000 
"Live " Loud Speaker Leads. 

When the loud speaker bads of my set 
are brought in proximity to the aerial 
terminal a whistle is produced; other- 
wise it works satisfactorily enough, 
although I sometimes think that 
quality might he improved. Do you 
consider that the production of self - 
oscillation in this way is an indication 
that'anything is wrong? D. R. 

Effects of this kind show clearly that 
high -frequency currents are present in the 
output valve anode circuit, and conse- 
quently that $.F.' and L.F. components 
have not been properly separated after 
the process of detection. Accordingly, 
you should fit some kind of " H.F. 
stopper." In its simplest form this may 
consist of a resistance of from 0.1 to 
0.25 megohm connected directly in series 
with the grid of the first L.F. amplifying 
valve. 

Interaction between input and output 
ends of a portable receiver is often caused 
in this way, and, to `prevent it, a fairly 
large condenser is often shunted between 
detector and filament of the output valve ; 
you might adopt this plan. 

0000 

L.F. Chokes in Parallel. 
I am about to increase the power output 

of my elir,rinator by fitting a new recti- 
fier, and am afraid that the current - 
carrying capacity of my present 
sntoothiny choke will be inadequate; 
also, its D.C. resistance will probably 
be unduly high. Do you recommend 
me to connect in parallel witJe this 
choke another of similar type, and 
with the same inductance value (30 
henrys)? F. C. R. 

By connecting two similar chokes in 
parallel, the resulting inductance may be- 
come less than that, of either used separately, and therefore insufficient for 
:.dequate smoothing in your case. In practice, matters will not be quite 
as bad as we have suggested, as the re- 
duction of actual -as opposed to rated - 
inductance will be less than the figure 
given; this is because the current.flotving 
will divide itself between the two chokes. 
But, in spite of this, we consider it un- 
likely that your proposed plan will yield 
satisfactory results. 

FOREIGN BROADCAST CUIDE. 

BERLIN -WITZLEBEN 
(Germany). 

Geographical Position : 52° 32' N. 13° 25' E. 
Approximate air line from London : 580 

miles. 
Wavelength : 418 m. Frequency : 716 kc. 

Power : 1.5 kW. 
Time : *Central European Time. 

Coincides with B.S.T. 

Standard Daily Transmissions. 
06.30 B S.T. Physical exercises ; 07.00 (Sun.) 

relay of concert from Hamburg ; 08.15 
breakfast concert; 0830 (Sun.) sacred 
concert followed by carillon from Berlin 
Cathedral ; 10.10, onwards, commercial 
reports and news broadcasts throughout 
day ; 20.00 or 2030 main evening pro- 
gramme ; 22.20 news followed by dance 
music until 0030 (except Tues. and Fri.). 

Closes down with the playing of the Deutsch - 
landslied (Haydn's Hymn Austria). 

Male announcers. Call : Achtung I Achtung ! 
Hier Berlin, Stettin and Magdeburg. 

Interval Signal : Metronome (4 beats per 
second) followed by abbreviated call: 
Achtung I Berlin. All announcements are 
made in the German language only. 

When Koenigswusterhausen (1.635 m.) and 
the Zeesen short -wave transmitter (3I.38 m.) 
take the programme the call includes their 
names as well as any other provincial 
stations to which the relay is being made. 

Common wave relays : Berlin (E), Stettin, 
Magdeburg on 283 m (1,058 kc.). 

r ,, 
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Cossor 215 S.G. 2 volts, 
.15 amp. Impedance 300,000. 
Amplification Factor 330. 
Mutual Conductance 
1.1 m.a. /v. Normal working 
Anode Volts 120. Positive 
Voltage on 
Screen (approx.) 
60. Price 201- 

fl C Co sor Ltd 
High u: y 

London M5. 

LOWE ST 
inter -electrode 
CAPACITY 
ever attained 

The actual amplification obtained from any 
Screened Grid Valve is largely governed by 
its inter -electrode capacity. Cossor research - 
during the past twelve months - has been 
focussed on this great problem. To -day we 
are able to announce that the new Cossor 
215 S.G. has a lower inter -electrode capacity 
than any other Screened Grid Valve on the 
market. This capacity is of the order of 
001 micro -microfarads. Due to this -and 
also to many other features, including the 
new box -type screening grid and a method of 
shielding which is 100% efficient - the new 
Cossor 215 S.G. gives a degree of amplification 
with perfect stability and freedom from dis- 
tortion which -a year ago -would have been 
considered utterly impossible. Use this new 
Valve in your Receiver and the all-round im- 
provement in its performance will astonish you. 

HIGHEST ACTUAL 

THE NEW 

OSSOR 
215 S.G. 

AMPLIFICATION 
V5682 

i Advertisements for " The Wireless World " are only accepted from firms we believe to be thoroughly reliable. 
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R ADVERTISEMENTS. THE WIRELESS WORLD 

MISCELLANEOUS 
NOTICES. 

THE CHARGE FOR ADVERTISEMENTS in these columns is : 

12 words or less, 2!- and 2d. for every 
additional word. 

Each paragraph is oltarged separately and name and 
address must be counted. 

SERIES DISCOUNTS are allowed to Trade Advertisers 
as follows on orders for consecutive insertions, provided a contract is placed in advance, and in the absence of fresh instructions the entire " copy " is repeated from the 
previous issue : 13 consecutive insertions 5% ; 26 con- secutive, 10% ; 52 consecutive, 15%. 

ADVERTISEMENTS for these columns are accepted up to FIRST POST on THURSDAY MORNING (previous 
to date of issue) at the Head Offices of " The Wireless World," Dorset House, Tudor Street, London, E.C.4, or 
on WEDNESDAY MORNING at the Branch Offices, 
19, Hertford Street, Coventry ; Guildhall Buildings, 
Navigation Street, Birmingham ; 260, Deansgate, Man- chester ; 101, St. Vincent Street, Glasgow, C.2. 

Advertisements that arrive too late for a particular 
issue will automatically be inserted in the following issue 
unless accompanied by instructions to the contrary. All 
advertisements in this section must be strictly prepaid. 

The proprietors retain the right to refuse or withdraw 
advertisements at their discretion. 

Postal Orders and Cheques sent in payment for adver- 
tisements should bemade Cow payable to MIFFS 
& SONS Ltd., and crossed -Notes being 
untraceable if lost in transit should not be sent as 
remittances. 

All letters relating to advertisements should quote the 
number which is printed at the end of each advertisement, 
and the date of the issue in which it appeared. 

The proprietors are not responsible for clerical or printers' 
errors, although every care is taken to avoid mistakes. 

NUMBERED ADDRESSES. 
For the convenience of private advertisers, letters maybe 

addressed to numbers at " The Wireless World " Office. 
When this is desired, the sum of 6d. to defray the cost of 
registration and to cover postage on replies must be added 
to the advertisement charge, which must include the 
words Box coo, c/o " The Wireless World." Only the 
number will appear in the advertisement. All replies 
should be addressed No. coo, c/o " The Wireless World," 
Dorset House, Tudor Street, London, E.C.4. Readers who 
reply to Box No. advertisements are warned against sending 
rerhittance through the post except in registered envelopes ; 
en all such cases Me use of the Deposit System is recommended, 
and the envelope should be clearly sharked " Deposit 
Department." 

DEPOSIT SYSTEM. 
Readers who hesitate to send money to unknown persons 

may deal in perfect safety by availing themselves of our. 
Deposit System. If the money be deposited,. with "The 
Wireless World," both parties are advised of its receipt. 

The time allowed for decision is three days, counting 
from receipt at goods, after which period, if buyer 
decides not to retain goods, they must he returned to 
sender. If a sale is effected, buyer instructs us to remit 
amount to seller, but if not, seller instructs us to return 
amount to depositor. Carriage is paid by the buyer, 
but in the event of no sale, and subject to there being no 
different arrangement between buyer and seller, each pays 
carriage one way. The seller takes the risk of loss or 
damage in transit, for which we take no responsibility. For 
all transactions up to £m, a deposit fee of r/- is charged ; on 
transactions over £50 and under /so, the fee is 2/6 ; over 
F-5o, 5 / -. All deposit matters are dealt with at Dorset 
House, Tudor Street, London, E.C.4, and cheques and 
money orders should be made payable to Iliffe & Sons 
Limited. 

SPECIAL NOTE.- Readers who reply to advertisements 
tnd receive no answer to their enquiries are requested to 
regard the silence as an indication that the goods advertise I 
have already been disposed of. Advertisers often receive so 
many enquiries that it is quite impossible to reply to 
each one by post. 

RECEIVERS FOR SALE. 

GEOOI'HONE 2 -valve Mains Receiver, 200.260v. 
50 -100 cycles mains, used for demonstrations only, 

as new; £10. 
EPOCH 22E M.C. Speaker, 6v. 0.3 amp field, im- 

pedance, 1,000 ohms; £1/15, 

SOBO V3 Mains Eliminator, 200- 240v., output 
120v. at 30 m.o., 3 taps, less valve; £2. 

CALLERS, any day except Wednesdays.- MCFarlane, 
15, Rotherfield Rd., Enfield Wash, N. [1211 

COTT SESSIONS and Co., Great Britain's Radio 
Doctors. -Read advertisement under Miscel- 

laneous. [0264 

T_TIRE a McMichael Portable Set, by day or week, 
lL from Alexander Black, Wireless Doctor and Con- sultant, 55, Ebury St., S.W.I. Sloane 1655. [0328 

AUGUST 2Ú1H, 1930. 

ADVERTISEMENTS. 
WITHOUT FEAR - 
Send your material for credit - 
where radio part exchange began. 
A service ruled only by economics, 
above bargaining or petty gain. 

Particulars from the Secretarg, 
HONOR V OMNIA APPLEBY'S, 

Chapel St., Marylebone, London o SUPER 

TAN HOY 
Waìtu Utili, 
1NOORPORdTlNO rVE9T15'G11OU6E 
REOf"lF1ER. 

Switch on- that's all. 
TANNOY will do the rest. 
Working from the mains is 
cheaper than dry batteries. 
Greater selectivity and more 
volume is available. 
Buy a TANNOY mains unit 
instead of your next H.T. 
Battery. 

make your 

RADIO 
ALL ELECTRIC" 

Tannoy Products, 1-7, Dalton Street, S.R.27. 

H.dtlß. 
"W.W." REGIONAL ONE 

Can supply from stock the complete 
kit or any separate component: 
Complete kit of components together, 
with Trelleborg Panel, baseboard, wire, 
screws. Eliminator components and 
screening box made of copper. 

CASH PRICE 27. 19.2 
MAZDA PENTODE VALVE, 27/6 Extra 

PHILIPS 1821, 17/6 Extra 
Special Oak Cabinet for Set,16 /6 Extrsi 

Write for detailed list. 
Any parts sold separately. 

Coils, Screens, Eliminator Boxes 
Made to any specification 

Prompt Deliveries. Carriage Paid 
on all cash orders. 

H. & B. RADIO CO., 34, 36, 38, Beak Street, 
Regent Street, London, W.1. Gerrard 2834 

Mention of " The Wireless World." 

EVERY 
FRIDAY, 

FOURPENCE 

when, writing to advertisers, 
i 

Receivers for Sale.- Contd. 
APPLEBY'S 

1 
1919-1931P P 

SEASON 
1930 -31.-A comprehensive catalogue of new season's radio apparatus of convenient size for the pocket will shortly be issued; price 9d., post free; as this catalogue will be a pocket guide to Modern radio material, it will be in wide demand; those de- iring to secure a copy, would greatly assist us by kindly making application now, enclosing 9d. in stamps; a copy will then he forwarded as soon as issued, about the time of the exhibition; the 9d. may be deducted from any following order before the end of 1930, in excess of £1. 

PLEASE Apply Early! Please send in your radio material for part exchange credit early -and avoid the rush; it will be a great season, good sets, good components, and fine workmanship. 
A PPLEBY'S, where radio part exchange began. - 

Chapel St., St. Marylebone, London. Tel.: Pad- dington 8828 (3 lines). [0340 

STRAIGHT Five Portable, makers' 12 months' guar- 
antee; 8 guineas, complete. -Mosby, 507, London Rd., Sheffield. [1189 

B ERCLIF D.C.2 All Mains Receiver, 200 to 250 volts D.C.; price £14/10; with valves and royal- ties, suitable for M.C. speaker; particulars free; trade inquiries specially invited.- Simmonda Bros., 38, Rabone Lane. Smethwick. [8734 

YOUR Old Receiver or Components Taken in Part Exchange for New; write to us before purchasing 
elsewhere, and obtain expert advice from wireless en- 
gineer of 25 years' professional wireless experience; 
send a list of components or the components them- 
selves, and we will quote you by return post; thou- 
sands of satisfied clients. -Scientific Development Co., 
57, Guildhall St., Preston. [0226 

D EMONSTRATION Model 1930 Portable 4 -valve 
S.G., listed 23 guineas, upright type, Celestion speaker, new valves and batteries, tip -top order; 16 guineas.- Richardson, Aughton, Ormskirk. [1226 

W. SMURTHWAITE A.M.R.E., specialist in F high grade individually 
L 

y designed and manufac- tured radio apparatus; contractor to the B.B.C. and 
L.C.C. for hospital and institution installations; what- ever your requirements, be they a simple 2 -valve receiver or the most intricate design, may I suggest 
you 'get into touch with me? 

MYUnbiased Advice is at your Disposal with 
. Pleasure; I am always pleased to submit speci- 

fications and quotations, without obligation; a long list of instruments does not convey much, as it is impossible to give full details within the limits of small advertisements; the following are intended as examples, and are more or less standard lines which experience has shown to be particularly popular. 

A C. Three, the outstanding all mains 3 -valve 
receiver, made up to scientific instrument stan- 

dard with the finest components available; circuit 
consists of 1 S.C. H.F. valve, fully screened, with 
highly efficient dual wave coils, anode bend or power 
detector (to choice), transformer coupled to an A.C. - Pl output valve which works at. maximum _ anode 
voltage with automatic grid bias, thus insuring ample 
power output for a moving coil speaker; price £25, 
complete with valves and royalty; hear this set before 
deciding on any mains receiver. 

SCREENED 
Grid Five, a unique receiver for bat -. 

tery valves; the H.T. can be supplied from either 
a mains unit or batteries as desired; 2 S.G. H.F. 
valves coupled by efficient dual wave tuned trans- 
formers, all assembled in beautifully made aluminium 
screening box, anode or power rectifier and a specially 
designed L.F. amplifier arranged to give the best 
possible quality, choke condenser output filter; this 
set has ample power to bring in any station whose 
signal is above the noise level; pieces from £25, 
according to specification. 

RADIO Gsamophones. -I have a number, of ex- 
tremely efficient designs, and am always willing 

to make up cabinet work to exactly match existing 
furniture; genuino period reproduction cabinets .if 
desired. 

HIGH Power Amplifiers, for dancing, public address, 
etc.; full details on application. 

SIIORT Wave Receivers for Britons Abroad. -Any 
good design made up; I recommend the R.S.G.B. 

Four (with S.G. stage) at £20, compete with valves, 
packed and delivered f.o.b.; this set is giving satisfac- 
tion in many parts of the world. 

FW. SMURTHWAITE, A.M. .R.E., 15a, Onsloiv A.M. 
Gardens, Wallington, Surrey. Works: Belmont 

Rd. 'Phone : Wallington 1982. [1221 

will ensure pro,l /t attention. 1332 
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ACCUMULATOR HIRE. 
p ON'T Buy Dry Batteries, join our service; we keel) 

you continuously supplied with fully charged 
C.A.V. high tension accumulators by regular exchanges, 
anywhere within 12 miles of Charing Cross, for less 
than the cost of unreliable dry batteries nothing to 
buy -no deposit, payment on each delivery or by 
quarterly subscription; if your dry batteries have been 
In use for one month or more, se definitely guarantee 
that accumulators will give better and more selective 
reception; we also give the same service with low 
tension accumulators or maintain your own at equally 
advantageous terme, from the smallest portable size 
upwards; over 10,000 satisfied users. -Write or 'phone 
now to London's largest, most efficient and complete 
wireless accumulator service, for their interesting folder 
132, post free. -Radio Service (London), Ltd.. 105, Tor - 
Hann Av., Camden Rd., N.W.5 'Phone: North 0623 
13 linos). [8761 

CHARGERS AND ELIMINATORS. 
PHILIPSON'S Safety High Tension Supply Units for 

A.C. and D.C. Mains, 200 -250 volts 40 -60 cycles, 
also 230 volts 25 cycles. 
1 O Down and Small Monthly . Payment Secures 

the Finest H.T. Supply Available. 

PHILIPSON'S 
Safety H.T. Units are Guaranteed for 

12 Months Against All Defects. 
ALL Models Sold on 7 Days' Approval to Ensure 

Complete Satisfaction. 
PHILIPSON'S Safety H.T. Units are the Cheapest 

to Install and the Cheapest to Run; £111716 to 
L6. 

WRITE for Our Booklet, " Radio Power," which 
gives illustrations and full particulars. 

PHILIPSON'S 
Safety Loud Speaker Output Filters 

for All Receivers, power valve, or Pentode; a re- 
markable output filter at a very low price; 16/6. 

PIIILIPSON and Co., Ltd., Radio Engineers. Astley 
Bridge, Bolton. Phone : 2038 Bolton. [0318 

SAVAGE'S Specialise in Wireless Power from the 
Mains; reliable apparatus at reasonable prices. 

SAVAGE'S.- Trausformer laminations and Bakelite IJ bobbins; intending home constructorf should write 
for list. 
SAVAGE'S.- Reliable smoothing condensers, 1,500 

volt D.C. test, 1 mfd., 2/ -; 2 mid., 3/ -; 4 mfd., 
5/3; 500 volt D.C. test, 3 mid., 1/6; 2 mid., 2/3; 4 
mid., 3/9 
SAVAGE'S. 

-Super smoothing and output chokes, 
many types' available; write for list. 

SAVAGE'S. 
-Mains transformer for Westinghouse 

li.T.4 unit, with additional winding, 4 volta 
centre tapped 3 amps, 23/ -; transformers for other 
Westinghouse units available. 

SAVAGE'S. -Mu ins equipment for new Foreign 
Listeners Four, transformer, N.F.L.4, 33/ -; 

smoothing choke, C32G, 20/ -; output choke C32O, 
20/ -. 

SAVAGE'S. -Mains equipment for Power Pentode 
Two transformer, P.P.2, 33/ -; output choke, L.C. 

36P.G., 19/6; smoothing choke, L.C.36G, 18/ -. 
SAVAGE'S. -Maids transformer B.T.4, 500-0 -500 
37 volts, 120 m. amps, -71/2 volts 3 amps., 6 volta 3 
amps, 4 volts 2 amps., 4 volts 1 amp, 4 volts 1 
amp., all centre tapped, specially developed for auto- 
matic bias; 57/6. 

SAVAGE'S. -Mains transformers and power chokes 
are carefully and individually constructed from 

first class materials, with an exceptionally generous 
margin of safety. 
SAVAGE'S, 146, Bishopsgate, London, E.0.2. 7 'Phone : Bishopsgate 6998. [9165 
!'IHIESTER BROS. -All types of mains transformers 
NJ and chokes to any specification.- Chester Bros., 
244, Dalston Lane, London, £8. ç9798 

and Lionium for A.C. Rectifiers, blue 1 prints for inexpensive H.T. and L.T. chargers.- 
1,mckwells Metallurgical Works, Ltd., Garston, Liver- 
pool. [1209 

DEliminator, 220/240, Ecko, H.T., L.T., G.B., .C. + 60, 120, power; 60 /- .- Kirkup, Bungalow, Fair- 
. Rd., Burnley. [1229 

CABINETS. 
!'CABINETS for All Requirements. -F. W. Ramsey, 
1,--/ 63, Shaftesbury St., London, N.1. Clerkenwell 
7139. [9736 

DIGBY'S Cabinets. -Table models in solid oak and 
mahogany; from 11 /6 to 71/-. 

DIGBY'S Cabinets, fitted with Radion or Resiston 
ebonite if required 

DIGBY'S Cabinets,- Pedestal model, with separate 
battery components; from 66 /- to £12. 

DIGBY'S 
Cabinets Made to Customers' Own Designs. 

DIOBY'S Cabinets. -Write for new 16 -page art cats - 
logue. -F, Digby, 9, The Oval, Hackney Rd., E.2. 

'Phone: Bishopsgate 6458. [0128 

CABINETS 
to Your Own Requirements; quotations 

by return.- linmmonds, 1, Stratford St., Nun - 
eaton. [1234 

COILS, TRANSFORMERS, ETC. 

6 6s 
and 1,000 ohms Decoupling Resistances, 

O specified for the largest and most im- 
portant ' Wireless World " receivers; 1/6 each, post 
tree,- (:roves Brothers, St. Mary's Place, Shrews- 

'. bu ry. [ 1088 

A5 Advertisements for " The Wireless 

THE PILOT 
SWITCH 

A Power Switch for all uses, 
Mains Sets, Eliminators, etc. 
Handles 3 amperes at 220 volts. 
Supplied with black or brown 
Bakelite knob, or with lever and 
" on and off " plate. 

Retail Price 2/6 
USE PILOT COMPONENTS 

Write for Catalogues to:- 
THOMAS A. ROWLEY, LTD., 
59 Skinner Lane, Birmingham. 
Sole Agents for Great Britain and Ireland 
for all lines manufactured by The Pilot Radio 
& Tube Corporation of New York. 
West of England Distributors: -F. BURRIS 
& SONS, 7 to x6, Redcliffe Street, Bristol. 

GET A " SUPREMUS" 
H.T. ELIMINATOR 

B15 
MODEL 

D.C. Models now made in 
All - BAKELITE cases -a 
very pleasing finish. 

PRICE 

21/- 

D.C. The B15 Model, giving 6o and 
1 2o volts, l5 M /A. Price 21/-, as illustrated. 
A.C. The Exo Model, giving 6o and 
120 volts, ro M /A. Price 65/ -, complete 
with valve. 
D .C. The C25 Model, with tappings 
of 6o, 120 and 15o, 25 M /A. Price 32/6. 
A.C. The Ers, with tappings of 6a, S.G. 
and 120, 15 M /A. Price 70/- complete. 
All models guaranteed 12 months. 24 models 

Write for lists. in stock. 

Valve or Westinghouse Rectification optional. 

SUPREMUS SPECIALITIES LTD., 
118, HIGH STREET, ERDINGTON, B'HAM. 

Northern Agents: THE CHORLTON METAL CO., 
18, Amber Street, Manchester. 

London Agent: P. H. SMEDLEY, 5o, Richmond Road, 
Leytonstone, E.ii. 

[i'orid 
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Coils, Transformers, Etc. -Contd. 
TRANSFORMERS and Chokes for Battery Elimina- tors.- Chester Bros., 244, Dalston Lane, London, 

E.8. [9706 

KILO -MAO Four Formers, slotted, ready for winding, 
12/6 set; 1930 - Everyman Four, 8/6 set, post free. 

-Groves Brothers, St. Mary's Place, Shrewsbury. 
[1089 

BAND -PASS Four Coils, complete, 70/ -; Ideal Home 
receiver coils, 43/ -; superhet. adaptor coils and 

base, 24/ -; S.G.S.W. Three, 4 coils, 34/ -; additional 
coils, 46 /- .- Below. 

REGIONAL One. -Coils of guaranteed accuracy; 
write for prices; Berclif coils for all popular sets; trade supplied. ;Note new address: 33, Rabone Lane, Smethwick, Simmonds Bros., the Original Coil People. 

[1243 
BAND -PASS Coils, mounted, 55/ -; boxes, 19/6 set; all special parts for Record III, Kilo -Mag, Every- man, Foreign Listeners Four. -Townhead Radio, Duke St., Rochdale.' [1231 

EC. WIRELESS.-Regional One coils, 9/- pair; Band -Pass Four, 45/- set; first quality materials and construction to specification guaranteed. -28, Pre- mier Place, High St. Putney, S.W.15. [1228 

VALVES. 

AMPLIFIER Valve. -If you require power you can- not do better than one of these (or matched in pairs if required). 
FILAMENT Volts 6, plate. volts 400 (maximum), grid bias 84 volts (approx.); impedance 800 ohms, amplification factor 3.8, mutual conductance 4.35 m.a. /volts; price £5/10; see article -" The Wireless 

World," 24th July, 1929, then send to North London Valve Co., Ltd., 22412, Cazenove Rd., Stoke Newington. London N.16. [1143 

COMPONENTS, ETC., FOR SALE. 

BELLING -LEE Panel Fittings are designed to give 
an, expert finish to any home -constructed set; catalogue post free. -Belling and Lee, Ltd., Queensway 

Works, Ponders End, Middlesex. [0018 

COMPONENTS Lent on Hire. -Details from Ales- 'kJ ander Black, Wireless Doctor, 55, Ebury St., 
S.W.1. Sloane 1655. [0329 

FERRANTI Meters for Sale; particulars stamp. - 
' Clarke, c/o 49, Leonard Rd., Hanley. [1215 

RÀD10 HOUSE, HUDDERSFIELD, issues the Reli- 
ability Wireless Guide, which will be sent post 

tree upon request by Messrs. J. H. Taylor and Co., 
15, Macaulay St., -Huddersfield. (7823 

DART Exchange. -See our advertisement under Re- a ceivers for Sale.- Scientific Development Co., 57, 
Guildhall St., Preston. [0228 

a0VERNMENT Surplus Mark II 2 -valve Trans - 
mitters, 10/6; B.T.H. generators, H.T.950, 37/6; 

Mark III 2 -valve sets, 17/6; Veeder counters, 1 / -; 
Headphone cords, 6d.; hot wire ampmeters, 3/6; 
Rotax 8 -way switchboards, 2/6; Amplio, units, 
A.R.58,.7/6; 3 -valve amplifiers, 17/6; plus carriage. - 

- Camden Surplus Mart, 25, King St., Camden Town, 
N.W.1. [1224 

PYE Mains Transformer, input 100, 200, 230, out- 
put 350 volts, 25/ -; Varley pick -up, 12/ -; 2 

Mazda A.C. S.G. and valve holders, £1; also large 
number of chokes, transformers, valves; particulars on 
application. -Perkins, Brodklyn, Aberystwyth. [1222 

ELECTRICAL Clearance. -2 -valve transmitting sets, 
15/ -; Morse transmitting sets, 12/6; lin; spark 

coils, 6 / -; 2in. spark coils, 17/6; saper microphones, 
2/6; microphone transformers, 2/6; television motors, 
electric, 110 or 220v., D.C., 10 / -; 1/4hp. motors, 110v., 
30/ -; 50v. 4a. dynamos, 35/ -; 20v. 6a., 40/ -; 100v. 
10a., slow speed, £7; .portablo.telephones, 1716; ear- 
phones, 1/3; telephone H.T. generators, 6/6: Morse 
keys, 3/6; buzzers, 2/6; 1 ofd, condensers, 1/6: hand 
telephones, 5/ -; shunt regulators, 10/- to £1, all 
sizes; 1,000 ohms chokes,' 1 / -; magnetic relays, 12/6; 
P.O. relays, 6/ -; Ford ignition coils, 4/ -; i /4h.p. 220v. 
motor, shunt wound, 50/ - Mark III Star crystal sets, 
40/ -; Dan buzzers, platinum contacts, 5/ -; Dewar 
switches, 1/ -; 12v. car dynamos, 25/ -; 6 or 12v. car 
starter motors, 12/6; cash with order or c.o.d.; all 
goods guaranteed; send now, list no-.v ready.- Galpin, 
Binfleld Heath, nr. Henley- on4hames. [1219 

T EWCOS Dual Binocular D.B.A. and D.B.G., 8/6 
each; Cyldon Junilog0.00g5, 2 at 5/- each; R.I. 

Astatio H.F. choke, 4/ -; all perfect. -Box 7173, c/o 
The Wireless World. - - [1242 

AIR Force 2 -valve Transmitters, Mark II, contains 
transformer choke, high voltage condensers, am- 

meter, multi -cables, and many other useful parts, made 
by G.E.O., new and unused, complete in carrying case, 
10 / -, carriage extra; Fultograph picture receivers, 30 
only, £2/6 complete. -Modern Radio, 37, Lisle St., 
W.C.2. - [1235 

are only accebted from firms we believe In he thorouehly reliable. 

www.americanradiohistory.com

www.americanradiohistory.com


TO ADVERTISEMENTS. THE WIRELESS WUKLU AUGUST 20TH, 1930. 

w.w.az. 

TUNING 
COILS 

and METHODS 
of TUNING. 

(1925) 
By W. 5A112ES. 

AVERY useful manual 
giving the maximum 

c f information on the sub- 
ject. Following a simple 
explanation of the princi- 
ples of wireless, the author 
discusses the many methods 
of tuning circuits, with 
explanations of spade, 
condenser and variometer 
tuning. Other chapters 
treat in detail of the choice, 
construction and design of 

coils, and give particulars 
as to size of coil required, 
the best shape, size of 

wire, type of insulation, 
and special uses of the 
various coils. 

Price 2'6 net. 
By Post 2/10. 

From leading booksellers or 
direct from Me Publishers : 

ILIFFE & SONS LIMITED, 
Dorset House, Tudor Street, 

LONDON, 
E.C.4. 

Mention 0 The Wireless 

(GRAMOPHONES, PICKUPS, ETC. 

BARGAINS. -About 140 Garrard 11A Double Spring 
Motors, complete with turntable and fittings. 

26 6 -each; also 6 Garrard "super. motors, - complete, 
70/- each; list prices 43/- and 115 /- respectively 
orders in strict rotation; cash or c.o.d. -Dyson and 
Chappell, Ltd., Radio Dept., Leeds Rd., Huddersfield. 

[1217 

PATENT AGENTS. 

PATENTS 
and Trade Marks, British and foreign. - 

Gee and Co. (H. T. P. Gee, Member R.S.G:B. and 
A.M.I.R.E.), 51 -52, Chancery Lane, London, W.C.2. 
'Phone : Holborn 1525. " (0001 
KING'S PATE1' T AGENCY, Ltd., 146e, Queen Vic- 

toria St., E.0.4. -Free advice and handbook on 
patenting inventions and registering trade marks by 
registered agents with 43 years' experience. [0002 

PICTURE RECEIVER APPARATUS. 

NEON 
Letter Lamps, vertical, electrodes; 1/9 each, 

post free. -Heaton, 28, Jardine Rd., Aston, Bir- 
mingham. (1206 

TELEVISION. 
-Demonstrations and advice free to 

experimenters and all interested in the reception 
of the television transmission by the Baird process.- 
Palmerston Ponder, Massetts Rd., Horley, Surrey. Tel.: 
323. Established 1924. [1233 

REPAIRS. 
COTT SESSIONS and Co., Great Britain's radio 

doctors; read advertisement under Miscellaneous 
column. [0263 

THE BARNES RADIO SERVICE.- Repairs, re- 
building, demonstrations, radio gramophones and 

scratch filters;. reproduction specialists; any distance. 
-53, High St., Barnes, S.W.13. Prospect 5633. [9705 

GUARANTEED 
Repairs by Experts. -Loud -speakers, 

headphones, cone units, pick -ups, any type, re- 
wound, remagnetised, and adjusted post free 4/ -; trans- 
formers, from 41 -.- Howell, 91. Morley Hill, Enfield, 
Middlesex. [9555 

TRANSFORMER 
and Choke Repairs by Specialia; 

3/6 each, " post free.-James, 190, Bitterne Rd.. 
Southampton. - [1227 

MISCELLANEOUS. 

SCOTT 
SESSIONS and Co., Great. Britain's Radio 

doctors, officially approved as wireless repairers 
by Radio Society 01 Great Britain and Wireless League; 
old sets of every type repaired, rebuilt, modernised; 
send set for immediate quotation. - 

SCOTT 
SESSIONS and Oo. -New sets constructed 

with your or our components, guaranteed .finest 
workmanship; we specialise in " The Wireless World " 
circuits; remember, we have satisfied customers 
throughout the Britishlales and in three Continents; 
if you so desire, we will design and construct, high 
grade apparatus to suit your especial circumstances for 
quality, range and selectivity.-Tel. : Tudor 5326, Mus- 
well Hill, London, N.10. - [0262 
ALEXANDER" BLACK, 

THE Original Wireless Doctor, will call (London 
and Home- Counties) ,and cure your set. 

CONSULTATIONS 
by Appointment without Obliga- 

tion; sets installed, maintained and brought up 
to date; components and McMichael portable sets on 
hire; purity reproduction specialists 

55. Ebury'St., Victoria, S.W:1. bloane 1655. 
(0277 

EASY ,Payments. -We supply, by- easy payments, 
-Li components, accessories, and sets, any make; 10% 
down, balance spread over 11 months. -Send list of 
requirements to London Radio Supply Co., 11, Oat 
Lane, London, E.C.2. [0337 

B ' 1NGINEERS, novice or expert, £300, £400, £500 
per year or more is within your grasp. In our 

handbook " Engineering Opportunities," Prof. A. M. 
Low explains where the -good posts abound. This hand- 
book has shown the waÿ to better things to over 20,000 
of your fellows- it contains details of A.M.I.Mech.E., 
A.M.LE.E., A.fd.LC.E., A.M.LA.E., A.M.I.Stnict.E.. 
Matrie, C. and G., G.1'.0, etc., emuna ., outlines home 
study courses in all branches of electrical, mechanical, 
motor and wireless engineering, and shows the Unique 
advantages of our appointments department; why stay 
in the Hammer and File Brigade? Send for our free 
handbook at ogoe, stating branch, post or exam. which 
interests you. -British Institute of Engineering Tech- 
nology, 87, Shakespeare House, 29.31, Oxford St., 
London, W.1. [1185 

VOLTMETER.- Weston Standard portable model, 
unused, A.C. and D.C., range 0 -600v. (guaranteed 

to 25%). -Offers to Box 7159, c/o The Wireless World. 
(1216 

LOUDSPEAKERS. 

B AKER'S SELHURST RADIO 36 -page Booklet, 
Sound Advice is Yours for the Asking "; write 

now for new edition; see displayed advertisement on 
page 12. [0231 

CELESTION 
Loud -speaker, perfect -condition; cost 

£6, sell £2/10. -Bird, 112, Maidstone Rd., New 
Southgate, -N.11. [1220 

World," when writing to advertisers, will ensure 

From "Tits Amateur Photographer." 

For Every User v 
). of a Camera ! 

Every camera owner can get 
more pleasure out of photo= 
graphy and better results by 

i reading " The Amateur Photo= 
j grapher" regularly. 

The " A.P." caters for all 
j photographers, including be= 

j ginners and advanced workers, 
and contains Lessons for 
Beginners ; Free Criticism of 
Readers' Prints ; Answers to 
Queries ; Regular Competitions 

( and a weekly Art Supplement 
of particular interest to 
pictorial workers. 

S 

...... .................... 

heAMATEUR 
OTOGRAPHER 

6, CINEMATOGRAPHER 
The Journal for Everybody with a Camera... 

Every Wednesday 3d. 

ILIFFE & SONS LTD., 
Dorset House, Tudor Street, London, B.C.4. 

W3't'.37a. 
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AUGUST 2(rrw, 7930. wet® 
L811.11paakSes.- Contri 

VIPOCH Me,(M CMI o+reir r& Mur.rpieeet the i/ eland mad nedwee by wren eq:asra 
L'POr H Neely Ceti Sperm are the /aade.d r 14 *bleb Mier Spmibas are Compered. 

rt tlinetna Gal ilpsbers are la C'ss ta Maas as o/("Mtal U.r 
lLI /O , M tai ken vs ta C le Several 

Ls tsra 
/+'WN 1t Memel Clod Itpakeno me in Cr fa Mawr 

Uv'. raelteg atatk ere. 

Monty !lilt llpeeben ere in Use b Meat 
Pr..0moo6 MaMeM.a. 

`1POCN Mnthrd Ceti Speakers Ming rehosi-1e4 J, / Mr Thsomeada apes Thee manele et Wears. 
11, POL'H Ihsr{itg (;MI .Peden, the only speakers a Mali give Hem, rteedared repratertson 

E 
. 

fl Moetag Coil Byes lis e Se Seeder Speech 
Illerteefly and Made U)nset0, 

TNE WTRFT.FSg WORLD ADVERTISEMENTS. I1 

N E W 
PUBLIC ADDRESS 

and Brvadcaslin,lt 

MICROPHONES 
Thr Matti Iwatrsmrelr lar Wneieg a large OuNoer ar 
IaMp Aelevra Orrin la.adgesker (via Vah ARI,er or L. Hayes el *treed 141 1. Nr amaNmryn t SMaphaw' Seesels tarswsk leads et PacA-tp, aM tor 
rglgylrl Ipet:b rd Msmswl Eaklrtai+mrest t any 

*seams. 

Powerful Loudspeaker Reproduction 
with Perfect Purity. 

121 /0(11 toeing Cod *peahen retold' the Peelers 
ALI 111ason al tir Amas(" wae.. 

EQL11 Movreg Coll (Ip.ahrs Mepreseat the /treat 
int r me V .lao Mtge OMred. 

EPOCit 
Midis., Coil ar Speakers e Ouarawteed toe 

Year, but lain lui ever 
EPo( I Mesta. Girl Spnkers Ming the Grad Li Canett oar of 1M Mort Modem Se/ 
iltPOCH - Yon ems hear hand.J moving eon 
LJ apeabas, bat Speak is different. 

I hod .'POCH, 11 yew own the ho set, only by Epoch 
tan you mruffrm it. 

L'P(NtH - Aw with ah. tin Pen and cracked keep, 
/ pepe.,duetfcoe, and install sa Eprrh. 

i POCH - Awry altar the etrummineu, drnniu e, mid Ji huallrrese of the avenge moving roil speaker& 

FI(K,ne I --The rteut, shrprst, rleanet, repn.lue / tern aerv.l of accuracy and beauty 
lot Phut! Morlag Coil Speaker d Mole Item £4,10 i'. te L30 
L' POCII Moving Coll Speakers Alois!e for vira/ 

J requirement sod tare 

I ¡POCII Perment Magnet Moving C.JI Speakers 
I -. Rise ruler kam 13/ Ibo 

1.1 POCH (\rtwMmt Magnet Moving Coil Ark ken 
sza Regelre N Maine or Ilellerlea 
L'P114 'll PersMS/ Magnet Speakers are mon j/ Sen.Itle than moat Rnerg.r.1 Moving evil 
Spisrber 

PtM'li r..NHuI Mr.lrle are th YMOM ever 
on the Markel 

pu 

t PtK'H Super Cinema 8 arar raer ('seated tb 
J a Dieted Ieaeatlon for Many Years 
1i41Y11'II lopes Cinema Model le many 
¡a ttardllee s Iba rase!!..! Sopera 

times 

e 

a 

L'Pfdl'1N Super l'Imam Speakers give reormous 
V.hYAM 1rem r 1 wait AmpltSer. 

Lw1Yll'lt Super (Anent* Si esker* m noel en many 
100 watt Amplifiers and ' rattle. 

¡r'I(M11 Super/ Cinoni Model 1 Maodarrl .m s I ll TwiNe g:qulpm.ns 
Pl 4'11 Sups, t'1nma Model Is trad, In use In 

osr WW1 Cinemas 

Iru('ll Suter lis.ma re the only Moving Coil 
4 nleakers used ln Iair Thealr.., uraided. 

IatOy II autos Clrema tIa\n provide alone 
1'pper Is well as the loser Register 

'SUCH. -Other Mein. Coll Speakers raquer. the 
At kelp se .porerslal betas le torovlds deptis 

á rodi1 -A 14 el mar) promises. tiaras* ue Ii Ils Speakers seppl1 d an request. 

ICl1 Spielers new sel Marl. of Tir mi Abe- 
ll 

1N 

nichilaea atwsspleg. bat a, tweed. solid, eagle 
geeing Jana 

POCH Ilnrtlly Invite (repartees, mn all eds. 1 
se 

A with bey make. regardless et price or clamed 

1! riven --11s t r rep( ear quality erases wI1b.wl L ion IleaMs, hi don't .crept any ether wale.' 
frith.. 

P(wu- -Order e.e on 7 days ppm'I, sod test L stab ends hever, the roily r.1 teat. 

Vr' 'ft M.Hq (bal tp.rbn say be board la ear lI UeenaratrsiMw Renom Melt. 

EPUC1 
-Ow 1. -O d'awsstrairoe fovea Is n the bea 

N trades. 
VPOCK -IN ew.ssahtlltr has tees stained kir the i/ aNN.Nre el midterm 

E-11 rear t mill, snit for booklet w 
bud ppre1 team 

F N IAY fewer Ledge aad Borer IrCadr. NADO MANUPA( lRIy in (b.. 
.risi. 1 CenU1 IMI ISMS 

Hand Type. 
Highly diet net Amaran 
toed enllte:y tree tr.t, distortion or 
nrrripMnn/e saner, absolutely silent 
Kirin rossnd ; Iii *evertor to ordinary 
N.rophose Transmitter and obsolete 

t ;w.radot surplus; foe use with 
yak* Amplifier or Wirelike Set, at 
Open -air Meetings, Sports Grounds, 
Galatia Few; nn Cinema, Theatre, 
or Dare Han. Operates from :volt 
t.pIi Of L.T. Acrtmnata tor, through 
Nlrrripts'oas Transformer. Current 
ronsetn jtwoe oar -tenth Ampere. Pro- 
vided with detachable sound collector 
mid 9 ft silkcontsscttin cord ; every 
metal part nickel - plated, black 
P ilistarvl Ennoed handle, as 16'6 
dldstratr .n 

P.dal Type. 
Highly sensitive Mar.- 
phi eie at ARM, dentin te, 1, 

provbled with tlrtachahln 
w,urnl collector and a 

q It silk rnnrocting cord, 
tiled by rubber-cord sin 
pensane in nkketplatel 
frane on pedestal 11 in. 
high; her 'mermen t on 
.peksr's Platform, hs 

Pulpit, on top of t amPrt 
.dared, or for . 

train Tiling, .s. 

dluttntevt - 

The at, 
are rend.- (broth o s' 
by attaching ih. 

ntfi.tn. 

H' 

MICROPHONE 
16COM PAC TUM" 
COUPLING UNIT 

re wraey Ao.w_eessNt \e M1er.es+ 1 Inwdoryeakw 
w.A1ag aera /sire AytWr .r wrrvtmr ss. mais.. me Naar Arr.erau eta0emte. 
If frsM weaker Set It prsvidd wr earradlars M a 
Onm.rknre rMbd.. n Y rdr ir.wonry to Iwrit the " eVUTAet 
TtiM" Ubr Wweaa AKT geed QNs.. Ylereprew wad Me fh.Mp enrdsss el the A 

ywuy4.. 
la RpUmo OW and yo. way Mwl.d 

Tb. e (lmgwaleas (tM1 a lOe.p\ree Tk.aMarmr, Solar t1sa.1, a T. OwtMJ art Ardnd w Svs1adr ` 
baeey Mallows On waN.g hears seem .1 this arYry sea be Wsarl M *ay es.Mr.ras Mang r Ok.sk SttIW 
Pee ereaplAe, ready he um MY amp geed Cyrlln Mwephore. 
\dnMw / p.as./ MP We IM Mint 

gO 

. r .r4 M M 25/. t. Aapear tar tkMss 
?REDS. ADOLPH, Actual Maker, 
27. Fitzroy Street. London, W.I. sum . 

WANTED. 
`1[TANTLD. *dirt,. rectifier mit,, 60 m a.. to 

1` permit use nl II C. eliminator a A.0 maim. -Box 
7157, c o The Wirth.. 11 geld. [1212 

" ST issues of January Id nd 8th, 1930. - 
?Footles k, 10., Newton Ed , W.2. (1214 

WANTED t -r Cash 3 or 4 allelectric rereier. most 
be cheap and in good condition; stale where 

and; Saul h Lane.. -Boa 7168. r. o TA. Wirth,. 
u rid. [1237 

All SIo.n, 2- or 3 -valve Set. 250v 50 cycle ti nrrent, new or n.-arir.- Rotary, Manor Rd.. Bra. k- 
isy, Nortbant.. [1230 

AGENCIES. 
'rRAYELLINO Engineer has \'errancy to Represent 

11 Pa. ins Cou.run. inechani.al or wireless. - Bertram. 
Oirat Bentlru, Essex [1232 

FINANCIAL PARTNERSHIPS. 
WORKING partner, with knowledge of the trade 

and small rapper! re.luirel. in old-established 
radio retail and manufacturing business; good scope for 
enlargement, with valuable souk on Land. -Box 7171. 
c/u T. If Il oId. [1240 

SITUATIONS VACANT. 

RADIO Engineer hunted Manchester Iintrict, must 
be capable of deigning eliminators and all mains 

sets, only ppliations from first clam technical men 
will be cpuud: red; state age, salary and experience. - 
Itog 9, Osborne -Peacock Co., Ltd , 11, Piccadilly, Mon - 
hC'ter. [ 1208 

'TECHNIC AL Expert Wanted by Neil -known Manu- 
.L lecturers, must be highly experienced rn rr 

rinser. amplifier and mains equipment design; good 
prospects for suitable randidate; applicants must write 
full experience and salary required.- -Box 7172. c,c 
TA. Wirrlru World. (1241 

RAn1O Factory Test Department Requires Capable 
Leading Assistants; applicants should have had 

good technical training and experience of broadcast 
receiver testing and test apparatus. - Reply, slating 
age. experience and salary required, to Box 7170. c/o 
The Rlra,es World. [1239 

l't,LrNO Man, folly experienced repairs and con 
atructing ail accumulator Charging; peel wigs 

ail commission, or working partner with £200, or 
sell ií400; stock alone w. rth more.- 333, Outsell Rd.. 
E.C.I. [1223 

PRODUCTION, inspection, etc.; could take charge 
test room. quantitne measurement. 26 years; £300. 

-Box 7167, r o The H'relese W arid. 11236 

SITUATIONS WANTED. ! RVICK!- Experieured service man and demon. 
strator seek position, N.W. London preferred, 

portables, mains. gramophones, etc . indoor or outdoor 
¡drive earl. -43, Market St., Watford. (1207 

4 1 Leading Telegraphist II N. Requires Situation 
experienced all dames receivers, M.W., D. }'. ML 

terra-Write Boa 7158, c/u TAe 1* index. World. 
11211 

OIrNO Man (22) Requires Situation with Radii. 
1 Firm. practical and technical knowledge, sel 

budding. repairing, salesman. able to drive car.-Box 
7169. c/o The Wireless World. [123( 

WIRELESS Electrician. whole nr part time, fault 
Ending and repair pmialist. -if. Conk, 3, Chilton 

Rd., Rehmond, Surrey. 'Phone: Richmond 2121. 
[122fí 

TUITION. 
II'IBTRUCTIONS in Morse, day or evenings; eta, 

terms. -Telegraph School, 29. Tallman' Rd., Peck- 
ham, S K. (1210 

BOOKS, INSTRUCTION. ETC. 
STEP by Step Wireless. -A complete conne of In 

st ruction for wireless engineers; send 1/ toi 

first 4 weeks.- ClIfford Preuland, A.M.1.E.E. Hemp. 
ton on Thames. (0195 

FRRE: Inventor's tinkle on litent. -T. A. A , 253 
1W). Orar's Inn Rd., London, W. C. 1. 16373 

"'I'ELETI$ION To-day y sod To- morrow," the rom - 
pieta uthorr.Pd book on tramntus.ion and re- 

ception (Baird tlxrerimentap. Ity S A. Moseley sod 
H Barton Chapple, Fully illustrated. 7/6 net, from 

bookseller, or Pitman's, Parlour St , Kingswy, W.O.Z. 
(1111 7 Adperhseafewh fu, " The N'irriess World are pray accepted from fans we believe to be thoroughly rrliab/e. 
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INDEX TO ADVERTISEMENTS. 
PAGE 

Adolph, Freak. 11 
Apollo Gramophone Co., Ltd. 
Appleby, E. Hetheriub+tou 8 

Baker's " Solhurst ' Radio 12 
Bayliss, Wm Ltd. Cover id. 
Burton, C. F. & H. Cover i. 

Cursor, A C , Ltd. 7 

Day, Will, Ltd. 
Ilubilier Condenser Co. 119251, Ltd. 

E'sstiek, J. J , & Sons 
Edison Swan Electric Co., Ltd, .,,. Cover ii. & p. 3 
Elect radix Radios 12 
El etroeet Radio Co. 
Exide Bat. erleg 

Ferranti. 1 . . , 1 , ..,. .. ... 
General I / n ('u., 

12 

H. and B. Radio 
Hughes, F. A , & Co., Ltd 

Impex Electrical, Ltd. 

Jackson Bros. , 

T 1'ous, Claude, Ltd. Cover i. 

PAGE 
8 

2 

Marconiphone Co., Ltd. 6 
McMichael, L., Ltd. 
M -L Magneto Synd., Ltd. 2 
dullard Wireless Service Co., Ltd. Cover iv. 

Paroussi, h. 12 
Partridge and Mee, Ltd. 
Perseus Manrt. Co.. Ltd. 12 

1 Radiograrnoy.lwne Development Co. . 4 
Regent Radio Supply Co. 
Rich and Bundy, Ltd. 12 

PAGE 
Rigby & Woolfenden 12 
Rowley, Thomas A., Ltd. 9 
Itothermel Corporation, Ltd. (Centralab) 5 

Supremos Specialities, Ltd. 9 

Tannoy ProJvcts 8 
Teiegraph Condenser Co., Ltd. 3 
Telsen Electric Co., Ltd. Cover .i. 
Thomas, Bertram 4 
Transformer Repair Co. 12 
Tungsram Electric Lamp Works (Great 

Britain), Ltd. Covcr L 

Ultra Eli ctn.' Lta. 

Westinghouse Brake & Saxby Signal Co., 
Ltd. 5 

Weston Electrical Instrument Co., Ltd. 5 
Wilkins & Wright, Ltd. 
Wingrove & Roger?, Ltd. 

2 
12 

POWER CHOKES 
d 

twelve 

guarantee 
mount$ 

substantially built, for smoothing circuits 
in eliminators dealing with currents 
loo to 300 milliampere, 

S inductance 3o henries, dares 

8/6 post free 

of 

f a 

eha"e to an 
REPAIRS 

make 
1 ` of 

e 
of L. P. Transformer, 

Loudspeaker or Headphones. 
III repairs dispatched within 

48 HOURS. TWELVE MONTHS' GUARANTEE 
h each repair 4'- Post Free. Terms to Trade. 

TRANSFORMER REPAIR CO. 
Dept. W., 

:53, GARRATT LANE, TOOTING, LONDON, S.W.17 

HAVE YOU HEARD! 
ELECTROCETS All Electric 

2 -valve Radio Gramophone. 
Contained in a handsome 
Mahogany polished cabinet. 

18 GNS. 
(For A.C. mains.) 

Send to -day for our illustrated brochure. 

THE ELECTROCET RADIO CO., 
SOLIHULL - BIRMINGHAM. 

SEND TO -DAY 
FOR OUR FHEE 
3. -PAGE 
BOOKLET 

SOUND 
ADVICE." 

Super Power Moving 
Coil Speaker. 

The Finest 
High - grade 
Speaker in 
the World 

PERFECT 
RECEPTION FOR 
MUSIC LOVERS 

BAKERs 
a c . 

seam RA 10 
e M:; 89, seihurst Rd., 

8. Norwood, 8.E.25. 
Il'ores 42, Cherry Orchard 

Rd., E. Croydon, 

Mention of " The TWWireless 

0PAREX 

BAKELITE DRUM DIALS 
and Escutcheons 5 6 per set. 

Cabinets, Coils, etc., for New 
Kilomag 4, Kit Set, etc. 

" THE BAND PASS 4" 
Set of 5 Screening Boxes, 25,- 
Set of 10 Coils - - 55 - 
" THE REGIONAL ONE " 
Screening Box 6'. 6: "' 6 "' 6 6 
Five -Pin Valve Holder - 2 - 

E. PAROUSSI, 
10, Featherstone Buildings, W.C.1. 
tt tt w 'Phone: Chancery 70x0. 

BONA FIDE TRADERS' GUIDE. 

Send for our comprehensive Illustrated List. 
QUICK SERVICE. QUICK SERVICE. 

THE QUALITY HOUSE. 
PERSEUS MFG. CO., LTD. (Dept. W.W.). 
BRANSTONE RD., BURTON -ON- TRENT. 

Beyond- 
'4 We have found your j 

i paper 10 be an excellent 1 

l 
advertising medium, with 

i results beyond 

I 
expectations." j 

ii 

j 

ii The Leeds Wireless Repair Service, 
5 

g, Boston Place, Green Road, i 

I LEEDS. 
ji ,,.............. -..-..n.f..s.... 

Expectations! 
07. 

World," when writing to advertisers. 

72 PAGE 
CATALOGUE 

Crammed with illustrations and details of all 
sorts of fascinating and useful gear, at very 

reasonable prices. 
RADIO ELECTRICAL 
SCIENTIFIC INSTRUMENTS 
MOTORS . GENERATORS 

Ju.al . 
<rtel a slit viirvbrlm. 

ELECTRADIX RADIOS 
218, Upper Thames Street, E.C.4. 

1 (itv uni. Ll.elradix, ( , t, London. 

R&B 
tdAt11 MODEL NSF"®jdi 

Designed for the 
" REGIONAL ONE " 

ns specified in the Aug. 13th issue. 

PRICE £ 1 10 O 
Please state Mains Voltage & Frequency. 

Manufactured by 
RICH & BUNDY, LTD. 

13, New Road, Ponders End, Middlesex. 
/'hon, Enri Id 0777. 

City Retail Stockist: 
E. G. WOOD, 2, Queen Street, F.C.4. 

METAL CABINETS 
Far " W.W." E.N. IV, Kilo Mag IF and Iirconi 111. Oak Barr 

sad Finish. Sealed with Brass Gauze as rpeellied. 
PRICE 57/6 each. 

Suitable Cabinets from .. .. 
Standard Screening Boxes from .. .. ,. 4,- each. 

Coifs, Escutcheons and Dials for above. 
RIGBY AND WOOLFENDEN, ROCHDALE. 

Tel. 2f4ä. 

22,6 each. 

A 2' >d. Stamp 
brings you Post Free a 

POLAR TUNING GRAPH 
which enables you to record and 
identify any station by its wave- 
length. 

Dept. "W." 
WINGROVE &ROGERS Ltd. 
188- 9,Strand,London, W.C,2. 

AINNISmi 
will encere rrmilpt attendee, A ,ti 

www.americanradiohistory.com
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BAYLISS 
Superior Quality Power Transformers 
and Chokes for the Mains from 35/- each 

to Customers' Requirements. 

BAYLISS ROTARY CONVERTERS 

A.C. from D.C. 
ANY Input. 
ANY Output. 

Loads up to 
400 Watts 

(Standard Inputs). 
PRICE 

L12 . 10. 0 
For Audio 
Amplifiers 

and General Purposes. 

Also Dynamos, 

Motor Generators, etc. 

for all purposes. 

WILLIAM BAYLISS LTD. 

Telephone: 
Mid. 1409. 

Contractors to the Admiralty, War Office, Colonial Governments, etc. 

Sheepcote Street 
BIRMINGHAM Telegrama : 

"Drawbeneh, B'ham." 

J 
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114 F-ACTIr41, 

117)04 

nl 

CI The screened grid valve is used in the stage before 
the detector. Its purpose is to amplify the signals 

>:. transmitted from the radio station before they become ` 
rectified by the detector. The magnifying power of 

the P.M. Screened Grid valve is so great that signal 
strength weakened by great distance from transmitters is 

counteracted. The design of the Mullard Screened 
Grid Valve is such that internal capacity is almost 

negligible -a fact that ensures stable and efficient 
high frequency amplification. 

Ask your dealer for the following type numbers- 

Above : An illustration showing 
the filament inside a Mullard 
Screened Grid Valve. The thin 
thread -like filament representa 
the result of continuous and con - 
ee.etrated experiment in the 
M .11ard Laboratories. 

2 volt 
P.M. 12 

4 volt 
P.M. 14 

6 volt 
P.M. 16 

Mullard 
THE MASTER VALVE 

Advt. The Mullard Wireless Service Co., Ltd., Mullard House, Charing Cross Road, London, W.C.2. Ark, 
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BAND-PASS UNIT
i

Wélleesday, Ábg,yst

Yourfinal choice
in Radio will be

Write for Free Booklet on "All -Electric Radio" and details
of Easy Payments to E. K, Cole, Ltd., Dept. W., ` Ekco"

Works, Southend-on-Sea.

We take no risks with our
reputation . . . we never sell
a faulty condenser. Take no
risks with your set . . . fit
Hydra Condensers to -night.

LOUIS HOLZMAN w;, EwMNS MLONuseumDÓN,

. No. 574. ' Vol. XXVII. No. 9. Copyright. Registered as a Newspaper
for transmission in -the United Kingdom.
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BLUE SPOT
66P

Blue Spot 66 K is a unit giving
brilliance and clarity-just what
is needed for getting across
all the crisp tones of a military
band or the slick variations of a
"hot" dance tune.

Blue Spot 66 P unit gives a
mellow reproduction. It misses
nothing of the variety of tone in
a great symphony-from the pure
liquid notes of the flutes to the
deep resonant tones of the double
basses.

Whatever your taste one of
these speaker units will more
than satisfy you.

BLUE SPOT
66K

F. A. HUGHES & CO., LIMITED,
204-6 Great Portland Street, London, W.1
Distributors for Northern England, Scotland and North Wales.
H. C. R_4WSON (Sheffield and London), LTD., roo, London Road,

Sheffield; 22, St. Mary's Parsonage, Manchester.

Mention of "" The Wireless World," when writing to advertisers, will ensure prompt attention.
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THE EDISON SWAN ELECTRIC CO., LTD.
Incorporating the Wiring Supplier, Lighting Engineering, Refriger-
ation and Radio Business of The British Thomson -Houston Co.,Ltd.

Radio Division:
la Newman Street, Oxford Street, W.1

Showrooms in all the Principal Towns

EDISWAN
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See the amazing Mazda
Valves on the EDIS W'A N
Stand Nó. . 67- at OLYMPIA

AT Advertisements for " The Wireless World" are only accepted from firms we believe to be thoroughly reliable.
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"ARE
DtiUI%U5
DOING

THE WIRELESS WORLD AUGUST 27TH, 1930.

See next weeks
issue onGti.

Jopurtutt
DUBILIER CONDENSER CO. (1925) LTD.
Ducon Works, Victoria Road, North Acton, London, W.3

/ 7\
tJ( ( a

A NEW BENJAMIN LINE.
Supplied complete with indica-
ting knob and did with or
without terminals, prices being
1/9 each. with and 116 each
without terminals.

PUT IT
THEREs
When the circuit calls for á plain
" on "-" off contact, there is
no need to look further than the
Benjamin new rotary switch.
It is compact and simple in
construction, has self-cleaning
contacts due to the action of the
ball when the switch is turned, all
soldering tags are in one piece with
the contacts, and the spindle is
thoroughly insulated, enabling it to
be used with metal panels without
separate insulating washers. It
will also be found very useful for
wave changing and radio gramo-
phones. This switch can be used
for panels from ,',, to in
thickness.

THE BENJAMIN ELECTRIC LIMITED,
BRANTWOOD WORKS, LONDON. N.17,

WATCH
R. G. D.

FROM NOW ONWARDS TO THE

SHOW
NEW IDEAS
NEW MODELS
STAND 126 OLYMPIA
AUDITION ROOM "N"

RADIO GRAMOPHONE DEVELOPMENT CO.,
72 Moor Street, BIRMINGHAM.

Mention of " The Wireless World," when writing to advertisers, will ensure prompt attention.
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lE
H.F. CHOKE

THE LONDON
ELECTRIC WIRE
COMPANY AND
SMITHS LTD.,
Church Road,
Leyton, London,

E.10.

A IZARD
IN EFFECTl

The fine materials and high-class workmanship
used in the manufacture .of the Lewcos H.F. Choke
illustrated below make it suprerrie: The terminals
are arranged, one at the top and the other at
the base of the Coil, to eliminate the risk of
additional self -capacity in the wiring of the receiver.
The effect of fitting a Lewcos Choke in your Set is
verily magical

A fully descriptive leaflet of
the Choke showing tested
values will be sent on request.

Stocks held at the
following Branches:

BELFAST
BIRMINGHAM

CARDIFF
DUBLIN

GLASGOW
LEEDS

LIVERPOOL
LONDON

MANCHESTER
NEWCASTLE
NOTTI NGHAM

VISIT OUR
STAND No. 41

AT THE
RADIO
EXHIBITION r

tter
tºccption

WESTINGHOUSE RECTIFIERS
FOR HIGH TENSION BATTERY ELIMINATORS AND CHARGERS
200 volts
100 m.a.

Type H.T.1
25/-

" The All -Metal Way, 1930 "
32 pages of valuable eliminator
information, with circuits, etc. All
users of A.C. Supplies should
have. one.

Send your name and address and a
2d. stamp to :-

The Westinghouse Brake & Saxby Signal
Co. Ltd.,

82, York Road, London, N.1

150 volts
50 m.a.

Type H.T.4
37 '6

120 volts
20 m.a.

Type H.T.3
21¡-

OWESTINCHOUSEre)
METAL RECTIFIERS
are unquestionably the most convenient and
reliable means of rectification yet devised.
The circuits are simple, and the rectifiers have.fl U E ° nothing to wear out and do not require
periodical replacement.. That is why they are
now being used" in such large numbers by the
leading manufacturers.1f

A I lt7,,rt,seute:its for The Wireless ¡Vorld " are only accepted front firms we believe to be thorouvhly reliable
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Do you realise
the advantages of
goods transport

by Air 2
¡

Send your goods by Imperial Airways. It
ensures-

Less Handling,
Fewer Breakages,
Low Insurance Rates,
Quick Customs Clearance.

In London Goods are collected on telephonic
request, or may be handed in to any Freight
Agent or to Airways House, Charles Street,
Haymarket, S.W.1.

Transport your freight
by

II V4F1IIIR I IL
II liniA vs

WE, BRITISH AIR LINE
Full particulars from any Freight Agent or direct from

IMPERIAL AIRWAYS LTD.
Airways House, Charles St.,
London, S.W.I

Telephone : Regent 7861.
(Night 6s Day)

Telegrams: Impaírlim, London.

C.F.R. 48

AUGUST 27TH, 1930.
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1 I ADI® DATA 1

CHA I' TS 1

s
i

i
A SERIES OF ABACS

i
providing most of the essential i

' Data required in Receiver Design

i
By R. T. BEATTY, M.A., ]3.E., D.Sc. i

11

1

1:1

" THE WIRELESS WORLD,"
g Dorset House, Tudor Street, London, E.C.4.
( W.W.93,...'.......fl fl +..1.41.~...11..............., S

" Radio Data Charts " provide designers -of
wireless apparatus with a ready and convenient
means of solving problems without having
recourse to complicated formula; and mathe-
matics.
By the use of the charts it is possible to tackle
all the more familiar problems in radio receiver
design; including, for example, finding the
relationship between inductance capacity and
frequency, and working out the design of high
frequency transformers. All keen amateurs
will appreciate this helpful book.

Price 4/6 net. By post 4/10.
From all leading booksellers or direct from the publishers.

Published from the Offices of

DICTIONARY
of WIRELESS

TECHNICAL
TERMS

W.W.43

(1926)

Compiled by S. O. PEARSON, B.Sc., A.M,I.E.E.
and issued in conjunction with
" THE WIRELESS WORLD."

This volume contains definitions of
terms and expressions commonly
used in wireless telephony and
telegraphy and is intended to serve
as a guide to all those interested
in wireless who come across, from
time to time, unfamiliar words in
their reading. In such cases the
DICTIONARY OF WIRELESS
TECHNICAL TERMS proves of
very great use and value. It is well
illustrated, and cross-referenced to
enable the required information to
be rapidly obtained.

Price 21- net. By Post '_'2
From leading booksellers or from Frr. ;.ier.

ILIFFE & SONS LTD.,
Dorset House, Tudor St., London, E (: 4

Mention of " The Wireless World," when writing to advertisers, will ensure prompt attention. + .
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BI

You can operate an

AC
All Electric Receiver

from a

DC
supply main,
by using the

WE ARE EXHIBITING AT

THE NATIONAL RADIO
EXHIBITION
OLYMPIA(.')
í[01 19,h-27,0 1930

STAND
New Empire

Hell 222

Can be supplied to run from any
voltage 12-250 V.D.C. 40 Watt model
£13 ; 85 Watt model £19. Recom-
mended and used by Philips Radio,
Marconiphone, Burndept, Kolster-

Brandes, M.P.A., etc., etc.

Write for Pamphlet 596/1 which gives fultdetails.

THE M -L MAGNETO SYND. LTD.,
Radio Dept., COVENTRY.

Telephone : 5001.

Contractors to the Air Ministry,
The British Broadcasting Corpora-
tion, The General Post Office, etc.

i////iiiiiiiiiiiiiiiiiiiiiiii%

Type

A.C.8.

£2-2-0
One of Amplíon's latest models at a
really moderate price which brings itwith-
in the means of everyone. This sturdy
little cone speaker is supplied in a neat
cabinet of original design, with an attrac-
tive shaded finish. It is capable of giving
really excellent reproduction, together
with very considerable volume. Size of
cabinet 12-1" wide x l32" high x 6iá;"deep.

Catalogues from Graham Amplion Ltd., 26 Savile Row,
London, W.1.

(7odbold.9. royú3

Advertisements for " The Wireless World " are only accebtea from firms we believe to be thoroue'hly reliable.
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The lightship at the Nore uses Marconi Valves

Trinity House
Lightships and
Beacon Stations
*-

The B.B.C. - Metro-

politan Police -
Imperial Airways-
Empiradio Beam
Wireless- Croydon
Control Tower- Large

Passenger Liners-all

USE

4!ARÇOO
VAIL VIE$

* If they are the best
for these important grad)o.Services they are the
bast for your customers
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RADIO PROSPERITY AND PROPAGANDA.
THE Radio Corporation of America has generally

been considered to reflect in its earnings the pros-
perity of the radio industry , as a whole in the

United States. The Corporation licenses nearly all the
radio manufacturers in America, so that if the manufac-
turer of broadcast apparatus prosper the -earnings of
the R.C.A. may be expected to mirror their successes.

Much comment has been made over the surprising
reduction in the earnings of the R.C.A. Whereas
in 1929 the earnings were set down as $4,996,000,
the net income for the corresponding six months
to June 3oth of this year is shown as $5o5,000. We
know that much of this reduction in income can be attri-
buted to the general trade depression, but the com-
parison seems to be too great to be entirely dismissed
with this explanation. - Comment in the United States
has definitely held sponsored programmes and adver-
tising to be responsible for a remarkable setback in the
popularity of radio listening.  it,'r

B 3

Dr. Lee de Forest, who has been described
as the father of broadcasting in América, has
recently denounced the use of broadcasting for publicity
purposes as likely to ` ` kill the goose that lays the golden
egg." Coupled with these observations we hear from
an entirely different source that the ownership and use
of broadcast receiving apparatus in America is coming
to be looked upon as almost " vulgar," and that listening
is out of favour with the discriminating citizen.

Whether these reports are a true picture of the state of
affairs in America, or are exag erated, there yet must
be sufficient in them tó serve as a warning to us and a
reminder that the success of broadcasting as a public
service, as a medium for well-intentioned education, and
general entertainment, is dependent entirely upon the
ability of the broadcasting service to hold the interest and
maintain the confidence of 'the listener.

ÓGGO

BAND-PASS THE KEY TO SELECTIVITY.
IT has been customary to assume that a degree of

selectivity which would provide for adequate separa-
tion of the "stations of the Regional scheme would

necessitate a high -frequency stage precéding the detector,
unless recourse was to be had to the employment of
rejector circuits, or, at least, an aerial circuit and closed
circuit both separately tuned.

In this issue there is described a band-pass unit which
has been designed to provide single -dial control for
receivers which -are not preceded by an H.F. stage. The
unit provides the sole tuning device in the receiver, and
gives a degree of selectivity which, we believe, has not
hitherto been obtained with a single tuning control and
detector stage. As far as we are aware, no commercial
set has yet made use of the principle as a means of
obtaining selectivity where no H.F. stage is employed.

A point of great importance is that, while extreme
selectivity is attained, the fact that the two circuits of
the filter are ganged on a single control enables the
adjustment (of the two circuits) to be made in such a
way that selectivity does not suffer as it would if an
attempt were made to keep two independent controls in
step. The flat-topped curve obtained serves to retain the
side bands for quality, whilst maintaining the narrow
response curve characteristic of band-pass tuning.

Another feature which is of particular interest in con-
nection with the employment of capacity -coupled' filters
as described, is the simplicity with which it is possible to
calculate, without complicated mathematics, the width of
the flat top which the resonance curve: will embrace
when the constants of the circuit are known.
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A Simple
Ganged. Filter
giving High
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IT has often been stated that extreme selectivity, so
necessary in the faun of powerful local transmissions,
is only obtained conveniently with high -frequency

amplification. By increasing the number of uncoupled
tuned circuits, that is, circuits in cascade, the selectivity
of a set can be progressively enhanced-at a price. The
greater the number of these circuits the more serious is
the high -note loss due to cutting of sidebands ; in fact,
improvement in selectivity is possible only with a corre-
sponding increase in distortion. Often enough sets with
high -frequency stages of low -loss design, with single
tuning circuits in cascade, are incapable of reproducing
notes of 5,000 cycles up-
wards, and the loud speaker
emits a characteristic deep
tone devoid of all " crisp-
ness."

Such are the properties of
the band pass filter that a
solution is at once afforded
to the problem of local sta-
tion interference, even with
detector-L.F. sets. It is a
form of tuning in which two
different frequencies are- at
resonance at the same time,
giving the well-known
" double - hump " effect
lately discussed at length in
the pages of this journal.

\S
AUGUST 27th, 1930.

By

W. 1. G. PAGE, B.Sc.

Selectivity
without Loss of

Sidebands.

filter that these frequencies canbe over -accentuated to
make up for their loss elsewhere, at the same time not
affecting the proper rendering of the bass.

The unit to be described has been designed for use as
the sole tuning device for sets in which the first valve is
a detector. A universal input band pass unit would not
be easy to construct without a knowledge of - the inter -
valve coupling where - a high -frequency stage is con-
cerned. In the latter case the usual aim is to make the
tuned anode or tuned transformer coupling of such a
nature as to fill up the depression between the two peaks
formed by the aerial filter, thus - permitting the use of

band  pass coils having quite
a low loss. An input filter

IN this article constructional details are given of an in-
- expensive band pass filter with single -dial control specially -
designed for detector-L.F. sets. The filter forms the sole
tuning device in the receiver and is not an auxiliary selec-
tivity unit. When tested with a 100 ft. outside aerial five
miles from Brookmans Park the degree of selectivity was
remarkable; using a tuning scale with 100 divisions there
were 17 and 21 divisions of silence between the two stations
for leaky grid and anode bend detectors respectively and
the plotting of a resonance curve under working conditions
showed the presence of the " double -hump " necessary for
the retention of sidebands. The capacity -coupled filter un-
doubtedly affords a solution of the selectivity -with -quality
problem and is likely to find extensive application with the

incidence of the Regional Scheme.

Not only does the " square -
top " of the response curve very nearly fit the transmitted
carrier wave, together with its sideband frequencies, but
also it is an inherent property of capacity -coupled filters
that the sides of the curves are steep. Thus ,the im-
portant combination of good quality and high selectivity
can be obtained with a single tuning control. In an
ordinary receiver the valve capacities, the wiring, the
leaky grid detector and resistance amplifier, if, these
be used, and the moving iron loud speaker, all tend to
reduce the higher notes. It is only with the haw' pass

on these lines would have
the two tuning peaks over
pronounced- if it formed the
only tuning circuit as in a
detector set. There is,thus a
limit to the " goodness " of
the coils that we can use.
Furthermore, in a set with
high = frequency amplifica-
tion, comprehensive screen-
ing and certainly waveband
switching would be desirable
in the aerial filter.

The circuit of the tuner is
given in Fig. r, from which
it will be seen that the input
arrangements of the

" Regional One " .receiver 1 recently described have been
closely followed. The differential condenser has - been
replaced by an ordinary two -electrode variable con-
denser C4 having a capacity of 0.0003 mfd. The increase
in capacity has made the control of reaction smoother,
and there may be cases where the aerial constants are
such that this modification will be an advantage with the
" Regional One." Dimensions and winding data for the

1 See The Wireless World, August 13th, 1930.
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Band Pass Unit.-
two matched coils of 225 µH inductance are given in the
table . in the appendix. The only change in the filter
layout, as compared with that of the one -valve receiver
already referred to, is that
the secondary coil has been
placed in the compartment
nearest the control panel so
that the output leads to
plate and grid (marked P
and G) need only take
short paths to the terminal-
strip. On the far side of
the vertical screen the
aerial coil L,, the trimmer
C,, and the coupling con-
denser C. are housed. If
the unit is used before an
anode bend detector the
terminal G is connected
directly to the grid, and
arrangements must be
made to provide negative
bias. When employed
before a power -grid or
leaky -grid detector the
condenser C, and resist-
ance R1 (not provided in
the unit) múst be given
normal values. R1 may be taken to filament positive.

The band pass unit was tested with a rooft.' outside
aerial five miles from Brookmans Park, and the response

Fig. 1.-Circuit d agram of the band pass unit. The portion
of the circuit in dotted lines represents the detector valve and
its components which are not included in the unit. C1, C,,
0.0005 mfd. ganged condensers; C3, 1.5 to 50 µµF. trimming
condenser; Cm, 0.01 mfd.; C4, 0.0003 mid. variable condenser.

The coil data are given in the appendix.

at resonance, as given by a meter in the anode circuit
of both anode bend and leaky grid detectors, is shown in
Fig. 2. For simplicity of comparison, the standing
currents passed by each detector are shown as zero, ánd

only the rise (anode bend)
and depression (leaky grid)
of current at resonance are
plotted. In each case a
Iow-frequency amplifying
stage was added, and
'phones were used to
check the point at which
silence was obtained on
either side of the signal.
The test conditions must
be considered exacting, as
with a loud speaker the
stations would appear .to
cover even a smaller fre-
quency band. The broken
scale in the middle of the
illustration represents those
portions of a o to ioo-divi-
sion timing dial with which
we are concerned when
tuning in the National and
London Regional stations,
with both anode bend and
leaky grid detector

valves directly connected to the filter.
It will be seen that the National station occupies no

more than 3.5 divisions, and that there are 21 divisions

1'5

NATIONAL, ANODE BEND

CONDENSER SCALE
rn (0-100}

SILENCE
W 17 DIVISIONS-'-
a.

0'5

SILENCE
21 DIVISIONS

NATIONAL, LEAKY GRID

1'5

REGIONAL, ANODE BEND

REGIONAL, LEAKY GRID

rig. 2.-Resonance curveo of the National and Londop Regional transmissions. These curves refer to the band pass unit when usedwith a 100 ft. outside aerial Rve miles from Brookmans Park. The broken scale in the centre of the illustration represents those
portions of a 0 to 100 -division tuning scale covered when tuning in the two stations with' anode bend and leaky grid detectors con-nected directly to the filter. The vertical scale shows the rise (anode bend) and depression (leaky grid) of current at resonance

as indicated jíi¡,irmilliammeter in the detector anode circuit.
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Band Pass Unit.-
of silence between this and the Regional station under
anode bend conditions. It is also noteworthy that the
frequency bands occupied by both these stations are much
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Fig. 3.-Filter characteristics of the band pass unit. CurveA to be read in conjunction with the vertical scale on the left
shows the coupling capacity necessary to give the optimum
peak separation of 10 k.c. at any wavelength between 200 and600 metres. Curve B to be used with the vertical scale on
the right gives the peak separation at various wavelengths

will obtained when using a fixed coupling capacity
(C.) of 0.01 mfd.

the same, although the ratio of capacity to inductance is
much higher where the London Regional station is con-
cerned. In other words,

. the selectivity remains nearly
constant, a condition which does not obtain with single -
circuit tuning. The double hump in the resonance curve
is clearly seen in the case of the Regional station, the
measured peak separation being 12 kc., almost exactly
the figure predicted from a mathematical consideration
of the tuned circuit -constants. As we pass to the lower
wavelength of the National station the reactance of the
o.oi mfd. coupling condenser drops from 20 to 14 ohms,
and so the volts developed across it become smaller, and
consequently the coupling is loosened, resulting in a
single peak in which the sidebands, luckily, are not
unduly cut, owing to the high -frequency resistance of
the coil rising rapidly at this wavelength.

The response curves for an ordinary Peaky grid
detector (PM6D), with grid leak and condenser of 2
megohnis and 0.0003 mfd. respectively, show surpris-
ingly good selectivity in view of the heavy 1óád due to
both grid current and reverse phase feed -back, which
the valve imposes on the tuned circuit. There are 17
divisions of silence between the two stations, and the
double hump, although not so pronounced, is still
present with the Regional transmission. The effect of
reaction is not quite the same as that with a "singltá tuned

circuit. The high -frequency resistance of the whole
circuit is reduced, and the peaks not only become more
pronounced but are more widely separated, therefore the
sidebands which carry the high notes receive preferen-
tial treatment. Reaction with a band pass filter thus
increases the high ' notes-an opposite effect to that
usually experienced. By judicious use of reaction a
small double -hump was found to exist when tuning in
the, National station with an anode -bend detector. As
Fig. 3 shows, the peak separation is zero at 26o metres
evidently the double -hump has been extended to lower
wavelengths by the use of reaction.

The plotting of resonance curves by taking the rise or
depression of current as read by a milliammeter in the
detector anode circuit cannot be claimed to give great
accuracy, but the presence of a double -hump and the
general degree of selectivity can be seen well enough.

No mention has been made of inductively -coupled
filters, because with them the selectivity drops off seri-
ously at the lower wavelengths, and we are only dis-
cussing filters suitable to precede directly a detector
which may load the input considerably. There is. room
for research in a combined inductance- and capacity-
coupled filter, designed to give constant peak separation
and constant selectivity over the waveband. The
capacity filter of the type being described has nearly
constant selectivity, but the peak separation varies
across the waveband, and it is only by dint of the
natural high -frequency resistance at the lower wave-
lengths that the single peak is broad enough to prevent

Plan view of the unit. In the compartment next to the panel
are housed one member of, the ganged condenser, the secondary
coil with reaction winding, and the reaction condenser. A
slow-motion dial will probably be found more satisfactory

for controlling the ganged condenser.

undue loss of sidebands. If the filter is designed to give
the optimum peak separation of 10 kc. at about the
middle of the medium broadcast band, there will be
rather wide separation at the higher wavelengths ; with

s 6
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Rand Pass Unit.-
5GB, for instance, the peaks will be separated by
17.5 kc. (See Fig. 3, curve B, for 480 metres.)

In Fig. 3 are given the filter characteristics, showing.
(A) the coupling capacity
necessary to give io kc.
peak separation at the
various wavelengths be-
tween Zoo and 600 metres,
and (B) the peak separation
that is obtained with the
a.or rnfd. fixed coupling
condenser (Cm) used in the
unit. Those readers who
only listen to one station
can choose their coupling
condenser to give io kc.
peak separation at the
wavelength required. If
the condenser of correct
capacity is not on the
market, then use must be
made of two condensers in
series or in parallel.

Let us take an example.
Suppose that the local sta-
tion transmits on a wave-
length of 400 metres, and
it is desired to design the
filter to give a io kc. peak
separation at .this wave-
length. An examination
of curve A shows that the
coupling condenser must
have a capacity of 0.014
mfd. The Wireless World
radio data charts- for cal-
culating capacities in series
shows that this can be

TS9

curves are plotted. Information is also given with
regard to the effect of changing the various constants
as a guide to the general design of capacity filters.

Little need be said with regard to the operation of the
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made up by combining condensers of 0.02 mfd. and
0.05 mfd.-both values being on the market. Another
example, if the- filter with a 0.01 mfd. coupling condenser
is used on a wavelength of 55o metres, what will be the
peak separation? Curve B : shows this to be 20.5 kc.
In the appendix. the formula is given from which these

o V
EARTH

General wiring plan. The dimensions of the verti-
cal screen are the same as those of the control

panel.

band pass unit, as full details were given in the descrip-
tion of the Regional One " receiver, to which the reader
is referred. It would seem fairly safe to predict that
once, a ganged filter has been pressed into service and
the remarkable selectivity and quality experienced,
single uncoupled circuits will not be employed again.

APPENDIX.
The formula for peak separation in cycles in a capacity -coupled (4) Inductance when increased canses the peaks to get closer

filter is : together and Cm must be reduced to prevent change in separation.

COIL TABLE.1 yz
C zw2

2aL
where co = 27r x frequency.

Cm = common coupling capacity in farads.
r = the equivalent series resistance of the whole tuned

circuit (see Fig. 2, p. 109, January 29th, 1930).
L = the inductance of one filter coil in henrys.

(1) Wavelength when reduced causes the peak separation to be
diminished.

(2) Coupling Condenser (Cm) when reduced causes the peak
separation to be diminished.

(3) Reaction when used causes r to be reduced and the peaks
become more separated and more pronounced.

Dia. of 6 -ribbed ebonite former
Effective dia. ..
No. of turns (wound touching)
Wire . .

Winding length.. .

I"nductance
Waveband covered with 50 to 500µµF.

tuning capacity
Average dynamic resistance
Aerial tappings, L1

Common coupling capacity Cm ..
Reaction winding spaced 0.3in. from

low -potential end of L., .. ..

2 in. overall.
2.05ín.:

80.
No. 26 D.C.C.
2.2 in.
225 H.

200 to 630 metres.
120,000 ohms (approx.).
14, 18, 22, 26, 30 and 35

turns from earthed end.
0.01 mfd.

12 turn. No. 34 D.S.C._
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Part I.

Modern
Methods

Explained.
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AVERY important feature in the progress of modern
wireless research has been the development and
use of effective screening arrangements. Some

eight years ago it was evident to advanced workers that
very elaborate screening of the component parts of a
receiver was necessary if various spurious effects were
to be avoided in the making of accurate measurements
of the field intensity and direction of arrival of electro-
magnetic waves from distant transmitting stations.
These research workers soon learnt that, if screening
were to be of any use at all, it must be carried out in
,a very thorough manner, and special investigations
were made to ascertain the best and
most efficient methods by which this
shielding could be obtained. Gradu-
ally during the past few years the
use of screens has found its way into
commercial transmitting and receiv-
ing apparatus, and recently into the
more advanced types of broadcast
receivers.

The popularity of the use of
screened compartments in receiver,
design has been largely caused by
the introduction of the screen-
grid valve. In order to take full
advantage of the improvements in
the way of stage amplification which
is offered by this valve, it is neces-
sary to complete in a fairly thorough
manner the separation of the circuits connected to the
input and output sides of the valve, which is accom-
plished within the valve by the introduction of the
screening grid. Also, the design and development of
broadcasting receivers is now being carried out in a
more scientific manner than formerly, and . this has
given rise to the necessity for somewhat elaborate and
accurate methods of testing the overall performance of
such receivers under practical conditions. The develop-
ment of such methods of measurement has in itself' given
rise to a desire for efficient screening arrangements.

AUGUST 27th, 1930..

SCREENING

>0< «._

..)0(>< 212:ES.

By_

R. L. SYIITH=ROSE,
D.Sc.

Electrostatic Screening.
The simplest type of screening is that known as

electrostatic, since it deals with stationary electric
charges and fields. Ever since the earliest days of
electricity, it has been known that no charge is found
inside a closed box of conducting material placed in
a steady electric field.. The classical experiment with
" Faraday's Cage " provided a striking demonstration
of this principle, and it is well known to all students
of electricity.

Suppose that in Fig. i a positive charge at A is pro-
ducing an electrostatic field at the apparatus B. If,

now B is surrounded by a metallic
box C, induced charges will be set

SO familiar are we with the fitting
of screens to receiving sets that the

fundamental reasoning for the inclusion
of screening is often overlooked. Without
a knowledge of the effect of screening
errors may occur in the arrangement
or suitability of the screens so that
undesirable couplings persist.
Screening ís of first importance in

modern receiver design, and this article
clearly explains the points to be

observed ín order that instability may
be avoided

up on this box as indicated, and
the electric field at B will now be
calculated from the original charge
A and the induced charges on the
shield C. These induced charges
are always such that the net electric
field inside the screen is zero, and
we may therefore say that the in-
side of the box C is perfectly
screened from the static charge
at A.

Since all the charges under con-
sideration are stationary, no, cur-
rents will be flowing in the screen-
ing box C, and, therefore, the re-
sistance of the material of the box

is not -very important, provided that it is sufficiently
conducting to allow the induced, charge to distribute
itself freely. For similar reasons it is not essential for
the material of the box to be continuous ; a box of
perforated sheet or copper gauze will still give the per=
feet screening required, since the induced charges can
distribute themselves in such a way as to render the
presence of the holes, if not too large, negligible.

If it is desired to connect the apparatus, at B to
earth, then, as indicated in Fig.. 2, charges may be
induced` from A in the connecting wire D, and so be



,AUGUST 27th; 1930. 7fipcIlc
íopIlCat1

Effective Screening.-
conducted to the apparatus B, which is evidently then
not perfectly screened.. To mitigate this trouble, the
earth -connecting wire D -must be connected to the screen
at its point of entry O, when it becomes part of the
screen C, and so B is once more completely protected.
Continuous metallic box screens of this nature ade-
quately connected to earth are sometimes employed for
the protection of powder magazines and oil 'dumps
from the effects of lightning discharges ; for the building
up of the charges prior to a flash usually takes place so
slowly that the conditions approximate very closely to
the electrostatic case.

Screening for High -frequency Impulses.
It will be'noticed that in the cases so far considered

the shielding is accomplished by the combined action
of the induced charges
and the original charge.
If, instead of dealing
with a steady charge at A
we have a charge which is
varying in magnitude,
with or without a change
in sign, then the charge
induced in the shield C
will be continually vary-
ing, and there will be a
flow of current around the

screen as the charges endeavour to accommodate them-
selves to the conditions required by the charge at A.

Thus, if the field produced at B by the charge at A
is of an alternating nature, the shielding effect of the
screen C will depend very much upon its conductivity,
and as the frequency is raised so the conductivity
become the more im-
portant. For screening
assemblies of apparatus
or individual components
from an alternating electric
field in their neighbour-
hood, it is thus necessary
to surround them with
a metallic screen of
moderately high con-
ductivity. This is the
method adopted, for  ex-
ample, in the shielding of
standard variable c o n-
densers to ensure that the
capacity of the condenser
at any reading of the scale shall be independent of
the presence of any external fields or bodies.

In a similar manner a simple metallic plate screen
has now become familiar in many designs of screened
valve receiver, the intention being to ensurethat the
grid and filament end of the valve is efficiently screened
from the anode end outside, as well as inside, the valve.
In most cases, however, it is usually found that in either
the audio or the radio -frequency end of a receiver, such
simple methods of screening are not sufficient,.particu-
larly when high amplification and sensitivity are re-
quired. Many cases of instability in a rldio.receiver

A

C

Fig 1.-The effect of the charge
at A on the apparatus situated
at B is neutralised by the
induced charge on the shield G.

B 9

Fig. 2.-This diagram illus-
trates the change in the distri-
bution of the charges when the
apparatus B is connected to
earth. If C is to continue to
shield B, the earth lead D must
be connected to C at its point

of entry O.

I9l

can be traced to stray coupling bete een successive
stages, a fault which can be completely cured only by
effectively screening individual stages. In considering
how to obtain adequate screening for practical purposes,
the action of the magnetic field, as well as that of the

electrostatic field m u s1
always be taken intc
account.
Electromagnetic Screening'

Suppose that we place
a single closed loop of wire
in an alternating magnetic
field, as depicted in Fig. 3.
The elementary laws of
electromagnetic induction
can be applied to such a
case, and show that the
result will be the flow of
an induced current in the
ring, which, in turn, pro-
duces a secondary mag-

netic field inside the ring in a direction opposite to
that of the primary field. In normal cases in which
the loop is reasonably small for the wavelength
employed, and its re-
sistance is low compared
with its inductive reac-
t a n c e, this secondary
magnetic field will tend
to eliminate the primary
field within the ring, and
to increase the field just
outside the ring.

We have thus obtained
a space within the ring
which is " screened " from
the effect of the original
magnetic field. By placing
a number of such loops
side by side over a plane,
the dimensions of the screened area can be con-
siderably increased (see Fig. 4).. It will readily be
seen that such a collection of loops can be replaced
by a sheet of ordinary wire " rabbit netting." The
efficiency of the screening will depend upon the stout -

Fig. 3.-The magnetic field
threading a conducting loop is
opposed by the current which

it induces in the loop.

Fig. 4.-A series of loops
arranged to screen a plane
area from an alternating mag-

netic field.

Fig. 5.-An arrangement of loops giving more effective screening
for fields parallel to the axis of each loop.

ness of the wire and the mesh of the netting employed.
Now, the reduction of the field by such a sheet extends

only to a comparatively short distance on either side
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of the plane of the loops, for the path of the secondary
field is only parallel to the primary field, while actually
passing through the sheet. On either side it tends to
curve back on its return path, although the distance
at which such curvature becomes serious increases with
the size of sheet employed.

Now, supposing that, instead of placing several loops
side by side, as in Fig. 4, they Were placed one behind,

the other on a common
axis; as in Fig. 5. It is
now evident that the
screened space comprises
a cylinder enclosed by
the rings, but-and this is
the important point-the
rings are only effective in
neutralising a magnetic
field.which is perpendicu-
lar to their planes. For a
magnetic field parallel to
the plane of the loops, no
currents are induced in
them, and hence no reduc-
tion of the field can result.

A little consideration of this case will show that, in
order to screen a given space from an alternating mag-
netic field in any direction, it is essential to have the
space enclosed by a combination of three series of loops
whose planes are mutually perpendicular to each other.
In Fig. 6 is illustrated a cube composed of three

Fin; 6.-Three, pairs- of-- closed
loops arranged mutually at
right angles to screen a cubic

space.

AUGUST 27th, 193o.

pairs of loops arranged mutually at right angles. In
order to increase the dimensions of such a space, each
loop may be replaced by a sheet of gauze or netting.
If each of these six sheets is joined to the adjacent
sheets along all four edges, then the enclosed space will
be such that any plane within it will intersect the screen
in a closed loop of low resistance and high reactance,
and this is the essential condition for obtaining effective
screening. It is thus important to ensure that good
metallic contact is made
along all the edges of the
sheets of metal,  gauze, or
netting employed to screen
'a comparatively large en-
closed space.

For example, suppose a
cube of netting is made up
as in Fig. 7, with all edges
efficiently joined or bonded
except along A G. Then
only the end surfaces of
the cube are effective in
screening fields perpen-
dicular to A, B, C, D;
whereas, by bonding the edge A G, a very large number
of intermediate loops is brought into action, and the
screening properties for such fields is much more effi-
cient. This question of making adequate connection
at all points which are to form part of conducting loops
is found to be of the utmost importance in screening.

(To be concluded.)

7.-An incomplete screen-
ing box in which only the end
surfaces are effective in screen-
ing fields perpendicular to
A, B, C, D, until contact is made

along the edge A G.

EXPERIMENTING WITH INDOOR AERIALS.

Some Alternative Suggestions.
HE old idea of using the electric light mains as an
aerial is not often tried out nowadays, possibly
because in ,so many cases results are extremely

poor. This is by no means always the case, however,
and flat dwellers and others not in a position to erect a
good outdoor aerial or a good " loft " aerial would do
well to experiment in this matter, as occasionally this
type of energy collector is highly effective. Special pre-
cautions are, however, necessary to avoid earthing the
mains and to prevent risk of shock.

using the Bell Wiring or the Telephone.
The best arrangement consists of a variable condenser

-which can, if desired, be of the so-called semi -variable
type-connected in series with a large -capacity fixed con-
denser (2 mfd.) and one of the mains. The 'fixed con-
denser must be of the type designed for use in battery
eliminators ; that is to say, it must have been tested to
twice the mains voltage. Its purpose is, of 'course, to
isolate the variable condenser and all other apparatus
from the mains, and it should, therefore, be mounted in
a box, through the side of which should pass a length
of " flex " terminating in a wall plug or bayonet adapter
for connection to the mains., The variable condenser is
not strictly speaking necessary, but will be found an

invaluable aid in so much that it permits the electrical
characteristics of the " aerial." to be adjusted indepen-
dently of the tuning controls of the receiver.

The electric bell wiring of a house will often provide
a useful substitute for an aerial, and since these devices
are usually operated from a low -voltage source of supply
no special precautions need be taken. A series con-
denser is, however, nearly always necessary, in order to
shorten the electrical time period of the wiring system.
Connection can be made to any convenient bell -push.

Yet another experiment can be tried in order to get
over the difficulty of providing an aerial of some sort
under awkward circumstances, as an ordinary G.P.O.
desk telephone may be pressed into service. The instru-
ment may be placed upon a metal tray -to which a wire,
attached to the aerial terminal of the receiver has been
soldered. " Connection " to the telephone wire is formed
by the electrical capacity existing between the tray and
the metal in the telephone instrument, and therefore there
is no tampering with P.O. property. Owing to the fact
that this capad is small,, it offers a high resistance to
the passages of speech -frequency energy, and there is,
therefore, no fear of introducing "cross -talk." This
arrangement is often ,more effective than a really good
indoor aerial of the conventional type.

B.IO
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Cossor New Pro-
cess Battery Valves
have been sub-
stantially reduced
in price. Ask your
Dealer for latest
lists or write A. C.
Cossor Ltd., High -
bury Grove,

London, N.5.

ADVERTISEMENTS. 7

Another Cossor
achievement/

-an entirely new range
of A. C. Mains Valves :

incorporating features of
vital importance to every
All - Electric Set Owner

Entirely new in design, representing an enormous
advance in construction, Cossor New Process Valves
have definitely proved their remarkable capabilities
in actual service. They have been used for thousands
of hours in every popular type of A.C. Set. Every
test, however searching, has only served to demonstrate
beyond all possible doubt their exceptional qualities.
For pure, trouble -free Radio use Cossor New Process

Valves in your Receiver.
Mains Valves
4 -volt Indirectly Heated Cathode
41 M.H.F. I H.F. or Detector -
41 M.L.F. First L.F. Stage -

41 M.R.C. R.C.C. or Detector -
91 M.P. Normal Power Use -
41 M.X.P. Extra Power - -
41 M.S.G. Screened Grid - -

Rectifying Valves
612 B.U.
412 B.U.
412 S.U.
624 B.U.
825 B.U.
44 S.U.

Heater Anode Impedance Amp. PriceAmps. Volts Factor

1 amp. 1200 max.
1 amp.
1 amp.
1 amp.
1 amp.
1 amp.

Full Wave Rectifier
Full Wave Rectifier
Half Wave Rectifier
Full Wave Rectifier
Full Wave Rectifier
Half Wave Rectifier

Pf

Filament
Amps.
'4 amp.

1'0 amp.
1'O amp.
2'0 amp.
3'0 amp.

'4 amp.

ff

Anode

14,000
7,900

20,000
5,000
2,000

400,000

32
15
35
13

6
1,000

Volts Output Price

250 50 m.a. 20/-
250 70 m.a. 20/-
250 70 m.a. 15/-
550. 60 m.a. 20/-
550 120 m.a. 22/6
200 20 m.a.

15/-
15/-
157-
17/6
22B

ossor
NEW PROCESS

A. C. Mains Valves
A. C. Cossor Lid., Higl'3üry Grove, London, 1V'* C1 5683

PT I Advertisements for "Tice Wireless IVo;ld" are only accepted from firms we believe lo be iitorou&'hly reliable.
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RELIABLE

I VALVES

Philips make rectifying valves
for every purpose . and
for voltages up to 4,000 and
currents up to 40 amps. There
is a Philips valve suitable for
every all - electric receiver,
H.T. Unit, transmitter,
amplifier, etc.
This new valve is a full -wave
rectifier with a maximum
anode voltage of 250 and gives
an output of 60 m!A. The
Filament takes a current of

1 amp. at 4 volts.

PRICE 17/6
Write for full particulars.

PHILIPS
RECTIFYING VALVES

Made by the manufacturers of the famous Philips Argenta electric lamps,
commercial and industrial fittings, all -electric radio receivers, and neon signs.

PHILIPS LAMPS LTD., PHILIPS HOUSE, 145, CHARING CROSS ROAD,
LONDON, W.C.2.

 K R.v.7
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are you a maker

Shoving the
ATLAS Patent
Detachable

Knob.

of mains units,
radiogramophones,
all -electric sets ?
Here is the ideal resistance control
for volume, decoupling, and all
other purposes when a smooth and
noiseless variation is required.

er cCItE sl1R °
ATLAS

R H EOG RAD
Continuously variable from
almost zero to z megohms
and capable of carrying
fully so watts. One -hole
fixing. Patent Knob-no
set screws.
Keen prices for quantities.

Send your enquiry without dewy.

H. CLARKE & CO. (MANCHESTER) LIMITED,
ATLAS WORKS, OLD TRAFFORD, MANCHESTER.

Mention of " The (Wireless World," when writing to advertisers, will ensure prompt attention. BI2
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Events of the Week in Brief Review.

THE HEROES OF HOLMFIRTH.
Wireless heroes are showing their

mettle at Holmfirth (Lance), where the
local Urban Council has forbidden
tenants on the Council's housing estates
to fix aerials round the chimney -pots.
Several staunch followers of Marconi have
given notice to terminate the tenancy.

0000
FIRE ON THE " ELETTRA."

All wireless amateurs will be glad that
the serious fire on Marchese Marconi's
yacht, Elettra, at Civita Vecchia, failed
to damage the radio apparatus. At the
time of the outbreak Marchese Marconi
was transmitting short-wave messages to
London. It is believed that the fire was
due to a short circuit.

0000
A NOTABLE ANNIVERSARY.

This year's Radio Show at Olympia
is being regarded as a Celebration Ex-
hibition to mark the tenth anniversary
of the first programme broadcast in this
country. It was in 1920 that Dame
Nellie Melba's voice was heard by a small
band of listeners who tuned in the Mar-
coni transmitter at Chelmsford.

The National Radio Exhibition, which
will be held from September 19th to
27th, promises to be the largest and most
ocmplete ever held in the Empire.

0000
THE VATICAN CALLING.

Within six weeks' time it is hoped that
the Pope will have a world-wide audience
through the medium of the Vatican wire-
less station, now approaching completion.
The station, which has been presented to
His Holiness by the Marconi Company,
wilt employ two wavelengths, viz., 19.84
and 50.26 metres.- The power of its aerial
feeder system will be about 12 kilowatts,
and the radiation system will consist of
two Marconi Franklin uniform aerials.

It is probable that addresses by the
Pope will be given from a small studio
in his private apartments.

0000
REPORTS, PLEASE.

Reports from listeners. are invited by
the Electro -Technical Institute of the
University of Bucarest (Roumania), which
has opened a short-wave broadcasting
station for test purposes. A special pro-
p amme consisting of gramophone records
or of a relay of the Bucarest studio enter-
tainment is transmitted on Wednesday
and Saturday evenings on a wavelength
of 21.5 metres and an aerial power of
309 watts. Reports should be addressed
to the Institut Electrotechnique Universi-
taire, rue Victor Emmanuel III, 16,
Bucarest, Roumania.0000

RADIO CENSUS DELAYED.
A probable delay of more than a year

io the compilation of the census of radio
receiving sets, taken recently as part of
the population census, is reported from
the U.S. Census Bureau. This will be a
disappointment to broadcasting stations
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eager to have official/data on their " circu-
lation areas," to manufacturers desirous
of having an accurate market index; and
to the Federal Radio Commission, which
wants the figures in order to allocate
broadcasting facilities more equitably.

o o

DUNDEE OBJECTS.
The Dundee Town Council has refused

an application for permission to install a
radio relay service in the city. Objection
was raised to the erection of private lines
across the streets.

0 0 0 0
OUR HUMAN GUARDIANS.

" It is easier to get .a wireless installa-
tion in the workhouse paid for out of the
Guardians' own pockets than to get baths
or warmth in the casual wards paid for
out of the rates."-A:Ministry of Health
inspector giving evidence before the Poor
Law Committee.

0000
POCKET WIRELESS: POLICE MODEL.

One more threat at the liberty of the
criminal is contained in the news that the
Brighton police are experimenting with a
pocket wireless set. By means of the ap-
paratus it is hoped that constables will
bs within call of headquarters at distances
up to seven or eight miles.

0000
WHERE SHORT-WAVE SETS ARE

BANNED.
The use of short-wave wireless in the

capture of bandits by the police of St.
Paul, Minnesota, has necessitated a by-
law forbidding short-wave equipment in
private cars.

000o,
NATIONAL RADIO .THEATRE.

A State Radio Theatre for France is a
serious possibility in the near future,
according to the Paris Soir, which reports
that M. Masson, of the Opera Comique,

is planning such a venture with the in
tcntion of furthering the musical educa-
tion of the French people. M. Masson
aims at installing loud speakers in 36,000
communes so that all classes of people
wculd be able to hear the State broad-
casts. 0000

WIRELESS AND THE AMERICAN
DROUGHT.,

While America prays for a deluge to
end the drought, another kind of deluge
threatens to overwhelm the broadcasting
stations, newspapers; and the U.S.
Weather Bureau. A flood of letters has
descended on harassed officials demanding
that all wireless activities shall cease until
the weather breaks. ' Our Washington
correspondent reports that only one letter
contains a constructive suggestion. It
comes from a man who offers to precipi-
tate a downpour by means of a short-wave
apparatus of his own invention. The offer
has not yet been accepted.

0000
A DANGEROUS TAX.

The recent tax imposed on all public
loud speakers in Vienna has placed the
Austrian Government in a perplexing
situation. Vienna is earning the name of
the City of Loud Speakers, writes a Con-
tinental correspondent. Loud speakers are.
everywhere : in the streets, public halls
and cafés, those in cafés alone numbering
more than 2,000. Hoping to establish a
new source of revenue, the Government
recently imposed a tax on these instru-
ments, to the great joy of professional
musicians, but to the intense chagrin of
the general public, besides wireless manu-
facturers and amateurs. " A public protest
has now been organised, and the Govern-
ment are wondering which would be more
profitable : to keep the musicians " on the
dole " or repeal the tax.

WHERE WIRELESS PROSPERS. The hew Mullard service depot which has just
begq opened at 33, Park Place, Leeds, to deal with ever increasing business.Y Technical service is a feature of the facilities offered.
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DESIGNED essentially as domestic broadcast

receivers, the Dubilier all -electric sets are housed
in, cabinets admirably in keeping with the sur-

roundings in which they will be used. The appearance
is equally attractive whether the lid covering the sloping
tuning panel is open or closed, and for local -station
reception, once the controls have been set, there is no
necessity to open the lid to operate the set, as the
press -button on -off switch is mounted on the outside
of the cabinet and the pilot light can be viewed through
a coloured glass window in the lid.

The receiver tested was designed for A.C. mains,
but a D.C. model is also available at the same price,
and the layout is arranged so that an easy conversion
may be, effected from D.C. to A.C. should the nature
of supply current be changed at some later date.

The Circuit Arrangement.
There are three stages in the det., and

L.F.), employing the following indirectly heated Mazda
valves : H.F.-A.C. / S.G., detector-A.C. / H.L., power
-A.C. /P. The high-tension circuit is supplied through.
a U3o/25o half -wave rectifier. As might be expected
in a Dubilier set, the smoothing
arrangements are well designed
and the condensers are of un-
usually generous proportions, with
the result that mains hum in the
loud speaker is negligible. Auto-
matic grid bias is derived from
the anode circuits of the valves.

The screening arrangements,
although complicated in construe-

panel over the mains transformer in the back left-hand
corner of the set. . As- the terminals are- of the en-
shrouded type and the positive loud speaker terminal
is live, some care is necessary in making connections
to avoid the possibility of short-circuits through frayed
strands of flex or wires insecurely fixed. To minimise
the risk of accidents the makers have provided a two -pin,
plug at the back of the set, which should invariably
be disconnected before making or changing connections
on the terminal panel. Incidentally, the provision of
a mains plug at the receiver end enables two or more
flex leads to be kept for use when the receiver is taken
into other rooms or operated from other types of power
sockets.

The aerial tuning inductances for both long and
medium waves take the form of toroid coils mounted
side by side in the left-hand front corner of the cabinet.
Each tuned secondary coil is coupled to the aerial by
means of aperiodic primaries., which are joined direct

to the aerial in the case of
Terminal i and through (.0003

A Domestic Broadcast
Receiver .with an tin..
usually Versatile Aerial

Circuit.

tion, are simple electrically. A
large central compartment contains all the components
associated with the anode circuit of the H.F. valve,
the detector stage and the power amplifier. Outside
this compartment are the aerial tuning circuits and .the
apparatus associated with the mains supply to the
filaments and H.T. circuits. The screen -grid valve is
mounted halfway through . the screen, with the anode
terminal inside the centre compartment and the grid
terminal outside.

The aerial terminals (four in number), earth and loud
speaker terminals, and the primary connections .to the
mains transformer, are all. mounted on a 4in. x 31in.

and o.00005 mfd. fixed condensers
in the case of Terminals 2 and 3
respectively. An additional
terminal SA is connected directly
to the grid end of the tuned
secondaries and is intended for
short indoor aerials not exceeding
loft. in length.

The A.C./S.G. valve is coupled
to the detector by H.F. transformers in which the
secondaries are tuned. The medium -wave transformer
is wound on. a ribbed ebonite former with single -layer
windings bf heavy -gauge solid wire, and the long-wave
transformer is wound in the form of a toroid. The
small external field of the toroid permits the trans-
formers to be mounted side by side without upsetting
the inductance values when switching from one range to
the other.

Reaction is applied to the H.F. transformers from
the anode -bend detector through a small paxolin-
dielectric variable condenser and a few turns coupled

B i;
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Broadcast Receivers Reviewed-Dubilier A.C. Three.-
to the transformer windings. The detector is followed
by an R.I. "Hypermu" L.F. transformer which is
connected in the conventional manner with the detector
anode current passing through the primary. A high -
frequency choke prevents stray H.F. currents from
traversing the windings. `

In connection with the power output valve we need
only note that the loud speaker terminals are connected
directly in the anode circuit, so that unless an: external
transformer or choke -filter circuit is incorporated in
the loud speaker the windings will be called upon to
carry the D.C. component of the anode current.

The controls are symmetrically arranged on a sloping
crystalline black metal panel. On either side of the
panel are frames carrying calibration charts upon which
the settings of the principal long- and medium -wave
stations may be recorded. The two large black bevel
dials have both direct and slow-motion drives; the
left-hand dial tunes the aerial circuit and the right-hand
the H.F. transformer secondaries. Above the pilot -
lamp window, between the main dials, is the reaction
control, and below it the wave -change switch.

Tuning is simplified for
the beginner by a printed
indicator chart showing the
approximate settings of the
principal European broad-
casting stations in relation to
the scale reading of the
right-hand dial. Asa matter
of fact, when using aerial
terminals other than SA the
left-hand dial closely follows
the right-hand, and many
powerful transmissions can
be first tuned in by setting
both dials to the figures
given by the chart.

One's "first impressions of
the performance of the set
are apt to be deceptive.
The local B.B.C. stations
and the two Daventrys
come in with satisfactory
volume and quality, but at
other parts of the dial- there
seems to be a lack of that
quality of liveliness which
generally foretells a good performance in the matter
of range. One then makes the discovery that the suc-
cessful reception of distant stations is rather more than
usually dependent on close adjustment of the reaction
control, and from this it would be very easy to fall into
the euor of supposing that the greater part of the H.F.
amplification is due to reaction. But reaction alone
would not account for the performance on an indoor
aerial only 5ft. in length. The fact that eleven Con-
tinental stations were received in addition to four B.B.C.
transmissions on the medium -wave band alone proves
that the H.F. amplification is of no mean order. The
conclusion to be drawn is that the maximum H.F.
amplification is not attained until the H.Fi:resistance
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of the circuits in the screen-grid valve anode has been
reduced by reaction. The fact remains, however, that
there is nothing wrong with the final result and that the
range is obtained in the Dubilier set with a commendable
absence of mush.

Satisfactory Selectivity.
By -making use of all three terminals provided for

an external aerial twenty stations in addition to B.B.C.
transmissions were logged on the medium -wave band.
With Terminal -1 in use, giving ,the greatest volume and
the least selectivity, easy separation of the Brookmáns
Park transmissions was possible at ' a distance of five
miles, and eight distant stations were received above
375 metres. The spreading of the local transmitters
prevented the reception of foreign stations below this
wavelength. Aerial Terminal No. 2 increased the
.separation of the London stations and permitted the
reception of an additional eight stations, five of these
lying between the National and Regional wavelengths.
The decrease in signal strength, however, resulted in
the loss of some of the weaker stations recorded on -
Terminal No. i. With maximum selectivity (Terminal

This illustration shows the mains smoothing and rectifying equipment on the right. In the left-
hand compartment the H.F. components, including the toroidal transformer, can be seen.

No. 3) four more stations were brought to light, bringing
the total bag" up to twenty.

The long waves produced- nine stations at full loud
speaker strength, and Konigswusterhausen could 'be
received clear of Radio Paris and 5XX by making
use of Terminal No. 2.

To sum up, the Dubilier A.C.3 satisfies every require=
ment as regards external appearance, quality, range
and selectivity, though a little experience with the
controls is necessary if the receiver is to reveal its full
capabilities.

The price of both A.C. and D.C. models is £25,
including . valves,- detachable mains lead, and full
equipment.
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LISSEN CONE LOUD SPEAKER,.
In principle this unit does not differ

from the earlier design reviewed in the
iasue of this journal dated February 5th,
190, but certain constructional modifica-
tions have resulted in an improved
characteristic. The high frequency cut-
off is at about 4,500 cycles, but the out-
put is well maintained up to this point,
where before there was a falling off from
2,000 cycles upwards. The bass repro-
duction has also been improved, and the
bass resonance has' been lowered from
500 'down to 150 cycles with a gradual
cut-off below this point.

A marked improvement in sensitivity
has also been effected, and the perform-
ance in this respect is now definitely
above the average. The gain in sensi-
tivity has been' made without any sacri-
fice of power -handling capacity, and it is
possible to apply an input of 1,400 milli-
watts at 200. cycles without overloading
the unit.

No change appears to have been made
in the windings, however, as the impe-
dance values are approximately the same
as those of the original unit. The

Lissen cone chassis with improved
balanced -armature drive.

measured values for the specimen sub-
mitted for test were as follóws :-

Frequency. Impedance (ohms.)

50
100
200
400
800

1,600
3,200
6,400

2,170
1,870
2.940
4,310
6,870

10,220
16,100
26,400

The improvements in the performance
of the redesigned unit can be briefly sum-
marised as follows :-First, a marked im-
provement in sensitivity, and, secondly,
an extension of the useful frequency
response which now extends from 100 to
4.000 cycles.
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New Apparatus
Reviewed.

The makers are Lissen, Ltd., Worple
Road, Isleworth, Middlesex, and the price
of the complete loud speaker is 22s. 6d.00o0

MAGNUM GRID LEAK HOLDER.
The base of this grid leak holder con-

sists of a thin strip of paxolin, the two
stout spring clips being held in position
by countersunk screws and nuts. The

Magnum miniature grid leak holder.

shank of the fixing screws serve, also, as
the terminal connections. In addition
soldering tags are fitted for the benefit
of those who prefer this type of con-
nection.

The makers are Messrs. Burne-Jones
and Co. Ltd., Magnum House, 296,
Borough High Street, London, S.E.1,
and the price is 6d.

0000
GRAHAM-FARISH LARGE CAPACITY

VARIABLE CONDENSER.
There are many occasions where a

variable condenser having a capacity
some 20 times that of the average tuning
condenser can be` very useful. This is
particularly so in the case of L.F. cir-
cuits where a condenser of this type is
required for a tone -control or band-pass
filter.

Such a , component has quite recently
been placed on the market by Messrs.
Graham Farish and Co., Ltd., Mason's
Hill, Bromley, Kent, and the price is
15s. for capacities of 0.005 mfd. and
0.01 mfd.

In spite of the high maximum capaci-

Graham-Farish 0.01 mfd. variable con-
denser, in which bakelite sheets form

the dielectric.

AUGU.S1' 27th, 1930.

ties attained, the minimum value of the.
nominal 0.01 mf d. sample tested was only _
7.5 micromicrofarada : an, achievement
indeed ! The maximum capacity of this
sample was found to be 0.00765 mf d.
This is slightly lower than the rated
value.

These condensers have two banks of
fixed plates, cut from very thin alu-
minium, and two sets of moving vanes
made of very thin brass. Each bank
of fixed plates is connected with one o1
the moving sets ; thus there is no waste
of space, and the overall size is 21, -in. x
24in. x _ fkin. Taking into account the
single hole fixing bush and the metal
cover protecting the inter -section connec-
tions, the total depth taken up, behind a
panel for example, is 1¡bin. only. The
plates are interleaved with thin sheets of
bakelite and end pieces of a similar
material are employed.

0000
"BAND-PASS FOUR" COILS.

A kit of coils for the above receiver'
manufactured according to specification
has been submitted for test by Messrs.
Wright and Weaire, Ltd., of 740, High
Road, Tottenham. N.17.

Dual range, coils for the "Band Pass
Four" made by Wright and Weaire.

The medium waveband coils are wound
on paxolin formers, and the long wave
windings on turned ebonite formers.
They are mounted in pairs of one M.W.
and one L.W. coil on small ebonite bases
by means of ebonite pillars.

Tested in a receiver, their performance
was excellent, signal strength and selec-
tivity being quite up to standard. Accu-
racy of matching is of great importance
in a ganged receiver, and in this respect
also they proved satisfactory; the gang-
ing being accurate over the 250-550
metres waveband. On the 1,000-2,000
metres range, where slight differences in
the coils are intentional in order to pro-
vide' good quality, the ganging is suffi-
ciently accurate to avoid an excessive loss
of signal strength and selectivity.

Mechanically these coils are well con-
structed, their finish is good, and they -
should prove satisfactory.

B 16
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Design for an
Entirely Mains
Operated Set.
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(Concluded from page

AVING discussed the circuit principle and de-
scribed the constructional details of the tuning
coils and special heavy current -carrying choke,

attention may now be turned to the making up of the
various resistances and the general assembly.

Panel drilling comprises holes for taking the vari-
able condensers and rejector switches, and slots must
be cut to allow free movement of the change -over switch
levers. These may then be fitted and the boxes screwed
down to the base, after drilling clearance holes in the
aluminium. These components can then 'be removed
and laid aside until the small wooden sub -bases have
been assembled. Before lowering these into position,
wires, of the approxi-
mate length, should be
soldered to the points
that join to the variable
condensers and wave -
change switches. Alsc
drill the holes that pass
the wires from the low
potential end of the
aerial -grid coil and the
H.F. transformer pri-
mary through to the
underside of the plinth.
Flex may be used for
these leads, and the
holes in the wood can
be drilled to just clear
the lead, while the cor-
responding ones in the
aluminium m a y b e
drilled slightly larger,
so that the metal cannot damage the insulation. The
switches should be fixed in position first and their
connections made before mounting the variable con-
densers.

Now a word , about the rejector. Two condensers
are fitted, and either can be connected across the coil

B 17 . ii, #

These resistances, which carry 250/280 milliamps, are wound with
No. 28 Eureka wire. The principal resistance, Rg, is the rectangular

assembly.

I97
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162162 of previous issue.)

Constructional Details
By

H. B. DENT.

by the switches provided. These condensers are mounted
outside the boxes to facilitate tuning. The turns on
the wavetrap coil have been adjusted to suit London
conditions, and reject either the London Regional or
the National programmes, hence the two switches and
the two condensers. Both transmissions cannot be re-
jected simultaneously ; this would necessitate two rejector
coils. Where the rejector is required to suppress a
higher wavelength transmission, such as the Midland
Regional, the wavetrap winding should be increased by
ten turns, making thirty in all.

To avoid an undue temperature rise in the resist-
ances R6, R7, R8, and R1o, it was decided to use a

somewhat larger size of
wire than is actually
necessary, and No. 28
S.W.G. Eureka h a s
been chosen. This is
rated to carry 0.76
amp. with a tempera-
ture rise of rod' C., so
we can well expect the
resistances to run quite
tool when passing a
quarter of an ampere.
The larger gauge ren-
ders them rather bulky,
but this is of little con-
sequence, since there is
ample space available
in the plinth. The
largest of these, which
is R8, has a resistance
of 630 ohms, and is

wound with 16o yards of No. 28 Eureka on a former
consisting of four glass tubes, tin. in diameter, and 84ín.
long, mounted on two wooden end pieces. Half -inch
diameter holes are sunk into the end pieces to approxi-
mately half the depth of the wood, and in the centre of
these are drilled- holes just to clear 2B.A. screwed
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All D.C. Three.-
brass rod. The glass tubes are threaded on to the
brass rods, the end pieces placéd in position, and the
whole drawn up tight by running on 2B.A. nuts. Con-
structional details of this former are given in the
drawing. This former is
wound with 460 turns, with
tappings taken out of the
135th, i8oth, 37oth, and
415th turns. These tap-
pings, together with the
ends of the resistance, are
attached to permanent an-
chorages on a paxolin strip
82in. long x tin, wide x 4in.
thick, screwed to the two
wooden end pieces. Need-
less to say, this terminal
strip cannot be placed in
position until the winding
has been completed. The
power valve grid bias re-
sistance, R7, is wound with
74 turns of No. 28 Eureka
on a paxolin strip gin. long
x 24in. wide x 4in. thick.

It has a resistance of 54 ohms. The edges are slightly
rounded to avoid sharp bends in the wire which might
cause it to break. This is stood off from the base by
small brass feet, as shown in the illustrations.

A 4 -ohm resistance is required at R6 to give about
1 volt negative grid bias to the H.F. valve. This is
wound on a piece of paxolin tin. x i2in. x tin. thick,
and consists of 15 turns of No. 28 Eureka wire. The
small supports can be clamped by the screws holding
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the soldering tags in position, but if this course is
adopted it is essential that the wood screws, fixing the
feet to the baseboard, do not pass far enough through
to touch the metal plate on the upper side of the plinth:
A wise course would be to mount it first on a strip of

Details of the former for the large resistance R3.

wood, and then screw the wood down to the baseboard.
The function of R10 is to accommodate the set to
various mains voltages, such as zoo, 220, and 240. It
is carried on a paxolin strip 5in. long x "3in. wide x 4in.
thick, with the longitudinal edges slightly rounded. It
consists of two sections, each of 8o ohms, and each
wound with 110 turns of No. 28 Eureka wire. Solder-
ing tags, 4B.A. screws, and terminal nuts afford a ready
means of selecting the tapping required for the particular

View of the underside of the sub -base showing the smoothing choke, voltage -regulating resistances and the
8 x fds. condensers on the left.

to, y,"
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connections and corresponds. with similar lettering on the theoretical diagram.
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All D.C. Three.
mains voltage between 200 and 240 volts on which the
set is to be used.

The temperature rise of these resistances is not such
that the use of heat -resisting material is justified for the
formers, although, of course, there is no objection to
its use, should the constructor so desire.

When assembling the valve holders it is advisable to
interpose between them and the aluminium a piece of
thin paxolin, or other suitable insulating material, as a
protection against short circuit, should any of the under-
neath metal parts tend to sag downwards. No. 18
S.W.G. tinned copper wire in insulating sleeving can
be used for wiring the filament circuit. Elsewhere
flex, bare wire, or sleeved wires may he used. The

201

sufficient magnitude to mar the reproduction. It is
advisable, therefore, to change.. over the smoothing
choke to the negative main, and it should be inserted
between the lead coming from the switch and joining to
the selector lead on the resistance R1í1. This change will
remove the last trace of hum. In the practical wiring.
plan, the leads concerned have been lengthened to
facilitate this change. -

A word or two is possibly demanded concerning the
function of the Igranic 5o -ohm resistance R9. Its
purpose is to compensate for slight discrepancies in the
actual values of the various resistances. It should not
be used .as a means of switching on and off, as it will
be breaking a circuit with a fairly high inductance, with
the consequence that small arcs will occur, and neith'ir

Plan view of the set with valves and screening box covers removed. The aerial -grid coil and the rejector
condensers are on the left.

constructor must decide where to use insulated con-
ductors and where bare wire is permissible. As a
general rule, all leads that carry H.T., filament current
and grid bias should be insulated, as these are in contact
with the mains.

The only other matter that requires comment in con-
nection with the assembly and wiring is the mounting
of the mains switch. This is a standard push-button
lighting pattern obtainable from the G.E.C., and breaks
both- mains leads. It is mounted on porcelain, and an
escutcheon plate can be obtained to cover the hole in
the wood, thus imparting a neat finish. Prior to mount-
ing the switch, connect four flex leads, of the approxi-
mate length required, to the contact screws, as once the
switch is secured in position, these contacts will be
inaccessible.

The position of the smoothing choke, as shown in
the principal diagrams and sketches reproduced here,
presupposes a condition where the negative supply main
is earthed. Although the set could be used in this state
elsewhere, there will be a residuum of hum,. ossibly ofr
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the- contact strip nor the wire will stand up to this manner
of treatment for -long. Use it as a fine adjustment of
the current, which should be set at 270 to 280 milliamps.
It is for this reason that the meter-a luxury, perhaps,
but a very necessary one, to wit -has been incorporated
in the design. Furthermore, it affords a means of keep-
ing a check on voltage fluctuation, and acts, also, as
a polarity indicator when inserting the adaptor into the
lamp socket.

It will be seen from the theoretical diagram that the
screen voltage and the detector H.T. are drawn from
separate tappings on the main resistance R8. At the
135th tapping, from which the detector draws its H.T.,
a voltage of about 5o is available, and at the i8oth
tapping can be obtained 65 volts, or so, for the screen
in the H.F. valves. - Two alternative tappings are pro-
vided for the H.F. valve anode voltage, the 37oth turn
tap gives approximately 130 volts, while the 415th turn
tap allows 145 volts. - In general, 130 volts will be
ample for the valves recommended -here.

When the wiring has been completed, and all circuits
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carefully checked, it would be well to carry out a fur-
ther test on the following lines before inserting the valves.
Make up two resistances, one of 8 ohms and the other
of 24 ohms, and connect the former across the filament
sockets on the H.F. valve holder; and the 24 -ohm re-
sistor across the power valve filament sockets. Two
yards of the No. 28 Eureka wire will give approxi-
mately 8 ohms and six yards, as near as no matter 24
ohms.

The set may then be connected to the mains, and
the, total cürrent checked by the -meter without fear of
damage to the valves, should a wrong connection have
been made by mistake. The meter should read 25o
milliamps-the full scale is 500 milliamps---with the
resistances adjusted for the particular supply voltage.
On a 200 -210 -volt main the wander lead to R,, should
be connected to the terminal marked i on the theory
diagram. For 220 -230 -volt supplies connect to 2, and
for 24o -250 -volts use No. 3. Adjust R, to give the
required current. If all is well, the valves may then
be inserted in the following order :-

In the H.F. position a .valve taking 0.15 amp. at
2 volts must be used. Its characteristics might quite
well be of the Order of the Marconi and Osram S.215.
For . the detector stage a 2 -volt ó. i amp. class of valve
is. required, and preferably of the H.L." class. A valve
with an A.C. resistance not exceeding 20,000- ohms is
advised. In the output position the Marconi and Osram

The 7 and 14 Megacycle Waveband.
The letter from G2CJ, Mr. S.

Townsend, Gloucester, which we pub-
lished in our issue of August 6th, has
aroused considerable interest among
amateur transmitters, and it will probably
be of service to those who are studying
the relation between atmospheric con-
ditions, sunspots and reception, if we
give extracts from some of the letters
received from various parts of the
country.

0000
Work on Short Waves Unsatisfactory.

G6PP, Mr. M. W. Pilpel, London,
laments that conditions on all amateur
bands continue to be very bad, and thinks
it probable that amateur work below 150
metres will be unsatisfactory' for the next.
three years or more. He prophesies that
we shall have to wait till 1938/939 before
experiencing another season like 1927 for
long-distance working.

occo
Medium Distances Only.

G2ZN, " Mr, J. E. Johnson, London,
writes that on various evenings during the
month of July conditions on the 7 mC.
band have approximated to those generally
experienced during winter months, but it
has been exceptional to hear a station
within 400 miles or beyond 1,,000 miles
range. Communication seems to be
restricted to the neighbourhood of about
600 miles radius.

On Sunday, August 10th, he found
conditions on the 2 mC. (150 metre) band
abnormally good, and communication over
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P.625, or its equivalent in other makes, will be required.
In a set of this nature, where the grid -bias valves are
fixed, it is not possible to provide a wide choice of
valves, and the constructor would be well advised not
to depart far from the rather rigid specifications laid
down here with regard to the permissible types of valves.
The model illustrated in these páges was designed for,
and tested with, the Marconi and Osram S.215, H.L.21o,
and the P.625.

The design of the set is  such that the constructor
can make a simple cabinet if he 'wishes, and the detailed
drawings of the "woodwork are given as a guide. Thé
finished appearance will be enhanced by fitting a base-
board with a moulded edge. This should, measure
24in. x i2in. x tin. thick. There should be no difficulty
in obtaining a suitable base, as most cabinet-makers
and woodwork supply merchants have moulding
machines on the premises. As a precautionary measure
a piece of heat -resisting material can be screwed to the
ornamental base immediately below the large resistance.
However, this is not essential. Six large holes-about
air.. diameter, and spaced equally apart-should be cut
in this base to allow free circulation of air, which will
necessitate raising the base slightly by screwing on four
rubber feet. The total cost of the material for the
cabinet will work out at approximately its.

This receiver is available for inspection by readers at the
Editorial Offices, 116, Fleet Street, London, E.C.4.

TRANSMITTERS'
NOTES.

comparatively long distances with inputs
of 2 to 3 watts was easily accomplished.

His observations regarding the effect of
sunspots on reception agree, in the main,
with those of G6PP, but he is inclined to
think that it is wrong to attribute bad
conditions to the prevalence of sunspots,
which are at present at a' minimum. 1927
was a year of maximum solar disturbances.
and short-wave working exceptionally
good, 1934 will again see a minimum of
sun -spots when conditions may again be
bad, but possibly the next maximum in
1938 may bring about a repetition of the
experiences óf 1927. Against this sup-
position must beset the fact that 1922,
though a year of few sun -spots, was good
for Transatlantic broadcast reception.

oodo
Short -Wave Stations.

G6RG, Mr. B. Groom, Gala$hiels, finds
that signals from Denniark and Finland
on the.7 ntC. waveband fade out quickly
at dus'k but come on again with re-
newed strength after . dark. The same

 phenomenon was also noticeable in work-
ing with French and Dutch stations.

0000
. R.S.G.B. Annual Convention.

The fifth annual conference of the
R.S.G.B ,will be held on Friday and

Saturday, September 26th and 27th, be-
ginning with an informal gathering at the
Institution of Electrical Engineers, Savoy
Place, S.W.3, at 5 p.m., which will be
followed at 6 p.m. by the presidential
greetings and a discussion opened by
Messrs. J. W. Mathews (G6LL) and G. W.
Thomas (G5YK) on " The Progress of 28
megacycle Transmission and Reception."
On Saturday, September 27th, there will
be a meeting of delegates at 10 a.m., pre-
sentation of Society trophies and general
business meeting at 2 p.m., and the Con-
vention will close with a dinner at Pinoli's
Restaurant at 6.30 p.m. Mr. H. B. Old
(G2VQ), of Nottingham, who is the
provincial 'district representative on the
council, will act as secretary to the
meeting.

O O O O

A Correction.
In our issue of July 16th an error

occurred in the address of G2NM, which
should read : Gerald Marease, The Ranch,
West Drive, Sonning-on-Thames, Berks,
and the wavelength ón which he is testing
is 20.95, and not 29.5.

0000
New Call -signs.
G2QF

G2ZN

G2ZV

G5MR

J. L. Roberts, Mon Abri, Kylemore Avenue
Mossley Hill, Liverpool.

J. E. Johnson, Lagos, 25, Clivedon Rd.,
Highams Park, E.4. (Change of address).

(Portable station of G5JK) L. R. and E. J.
Harper, The Knoll, Bieldside, Aberdeen.

(ex 2AFG) V. G. Mellor, 1, Guilford Lawn,
Dover. C.W.and telephony on 7 and
14 mC. wavebands, experunenting to
ascertain possible effect of the moon on
range and fading and welcomes reports,
from all distances.
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The B.B.C. at Olympia.
A feast for the technically minded is

in. preparation for the B.B.C. stand at
Olympia. From the details available I
imagine that this year's B.B.C. display
will possess that vital quality that dis-
tinguishes an exhibition from a museum,
and that it will, therefore, be an improve-
ment on its immediate predecessors.

0000 -

A Giant Amplifier.
A major attraction will be the, giant

amplifier working more than three hun-
dred loud speakers in various parts of
the exhibition. It may not be generally
known that the B.B.C. also provided the
amplifier last year, when loud speaker
demonstrations were permitted for the
first time. Modesty, apparently, induced
them to conceal the fact. This year the
amplifier will be fully exposed for public
inspection.

0000
A Relic of 1922.

Those who listened in 1922 and 1923
can probably be classed as veterans among
the B.C.L.'s, and it will be the veterans,
I think, who will linger longest in
another corner of the B.B.C. stand. Here
they will fix their sentimental gaze on the
actual transmitter used at Marconi House
in the days when technical breakdowns
were accepted almost as everyday occur-
rences, and when a cough in the control
room set the valves " ponging " like a
dropped toast rack.

o000
Gear from Brookmans Park.

Indications of progress since those days
will be afforded by several interesting
pieces of gear taken from the London
Regional station at Brookmans Park.
Among these will be a main closed circuit
coil of the type now in use, a variable
oil dielectric condenser, and a modern
water-cooled valve jacket. The latest
portable apparatus for line testing will
also be on view.

0000
Microphones and Valves.

A reliáble guide to the advances made
in broadcasting is to be found in the
variety of microphone types used in the
last few years. Several different speci-
mens will be seen at Olympia, including
the Round experimental type, the Western
Electric, the Magnetophone, and the now
common Reisz. - Progress will also be re-
vealed by a collection of transmitting
valves.

o000
Power Drop at Brookmans Park.

Many listeners must have been blaming
their sets recently for their inability to
"'bring in " the National transmission at
normal strength. The real explanation is
an actual reduction in transmitting
power, which occurred during a period of
about ten days, terminating a week ago.
The drop in power became necessary dur-
ing certain alterations in the aerial cir-
cuit. I hear that the actual aerial power
of London National is now in the neigh-
bourhood of 45 kilowatts, while London
Regional, using the longer wavelength, is
covering the same service area with
35 kilowatts.
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By Our Special Correspondent.

A Hint to the Engineers.
When a B.B.C. station reduces its

power, even for a short period, I think
it would be commendably polite on the
part of the engineers to inform the public
of the change. Nowadays the listener re-
poses such faith in the B.B.C. that he
is naturally inclined to suspect his re-
ceiver when ,anything goes wrong. A
timely announcement would save distress
in many a humble home.

0000
Geneva and the Power Question.

The power rating of broadcasting
stations is causing some concern at
Geneva, and. I understand that the ques-
tion will probably come up for discussion
at the next meeting of the International
Broadcasting Union.

o000
Deceptive Figures.

The trouble arises from the lack of any
recognised standard of measurement.
Although our National transmitter is
operating with 45 kW. in the aerial,
there are stations on the Continent with

FUTURE FEATURES.
National (261 and 1,554 metres).

AUGUST 31sT.-Symphony Concert relayed
from The Kursaal, Ostend.

SEPTEMBER 1ST.-" Yes and Back Again "
(De la Mare), a paraphrase by K. B.
Indoe.

SEPTEMBER 2ND.-Promenade Concert.
SEPTEMBER 3RD. -` Diversions " (from

Manchester).
SEPTEMBER 4TH.-Promenade Concert.
SEPTEMBER 5T11.-Vaudeville programme.
SEPTEMBER 6TH,-Students' Songs.

London Regional.
Aueusr 31ST.-Chamber music.
SEPTEMBER 1sT.-Promenade Concert.
SEPTEMBER 2ND.-" Yes and Back Again."
SEPTEMBER 3RD.-" From the Operas," or-

chestral concert.
SEPTEMBER 4TH.-Vaudeville programme.
SEPTEMBER 5TH.-Military Band concert.
SEPTEMBER 6TH.-" Parlour Tricks," an

Interlude devised by Charles Brewer.
Midland Regional.

SEPTEMBER 1ST.-" The Invalid," a Staf-
fordshire comedy by Frank G. Layton.

West Regional (Cardiff).
SEPTEMBER 6TH.-"S.O.S.," a Gower Life-

boat Man's Story.
North Regional (Manchester).

dERTEMBER 5TH.-Dance music by Brahms.
Glasgow.

SEPTEMBER 6TH.-Eye-witness Account of
Scottish League Association Football
Match, Leith Athletic v. Queen's
Park, by Mr. A. D. Stuart.

Belfast.
SEPTEMBER 6TH.-Running commentary on

Interhational Ulster Grand Prix
Motor Cycle Race.

a nominal rating of 50 and 60 kW. whose
actual output falls far short of that from
Brookmans Bark.

The International Broadcasting Union
will probably request M. Braillard and
his technical committee at Brussels to re-
peat in the realm of power measurement
the excellent work they have already
accomplished in the regulation of broad-
cast frequencies.

0000
Broadcasting at all Costs.

One of the most graceful compliments
ever, paid to the B.B.C. was contained
in a letter received a few days ago. Here
is an actual quotation :-

" I am not bound to stay at Brighton,
but should like to. If my one -valve set
really is no use here, then could you tell
me within what radius of London I
should live for my set to be as it used
to be at Croydon? "

o000
Ireland to Try "Sponsored " Programmes.

British listeners who enjoy programmes
sponsored by advertisers will have new
opportunities to satisfy their taste in the
late autumn. The broadcasting authori-
ties of the Irish Free State have decided
to test the value, financial and otherwise,
of sponsored programmes during a trial
month beginning on October 20th.

The advertisers' programmes will go
out from Dublin and Cork, and will be
limited to one hour each evening.

0000
B.B.C. Burlesqued.

The company who took part in Mr.
Philip Ridgeway's period vaudeville pro-
grammes will come back, practically in-
tact, to the microphone for his new series,
" The Ridgeway Parade," which opens
on September 10th (National) and 13th
(Regional). In these Mr. Ridgeway will,
I understand, burlesque many B.B.C.
activities. 0000
A Railway Centenary.

Centenary celebrations in connection
with the opening of the Liverpool and
Manchester Railway, which occurred on
September 16th, 1830, will provide several
broadcasts for Northern listeners next
month. On September 13th the opening
ceremony will be relayed from St.
George's Hall, Liverpool, followed by the
after -luncheon speeches from the Town
Hall, Liverpool. On the actual anniver-
sary, September 16th, Sir Edwin Stock-
ton, the well-known railway director, will
tell listeners some interesting facts about
railway transport and its development.

0 000
Slowit

Much as we may admire the B.B.C.'s
latest publication, " Broadcast English
II," with its recommendations regarding
the pronunciation of English place names,
we cannot say that it settles the big ques-
tion of how to pronounce Slaithwaite.
According to -the B.B.C., the name of
this now famous village should be pro-
nounced as ..' sláythwayt," " sláthwayt,"
" sloit," or " slowit."

Announcers will use the first pronuncia-
tion on Mondays, the second on Tuesdays,
and so on.

411,
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The Valve as a Detector.

BEFORE the modulated high -frequency oscillations
representing a radio telephonic transmission cat"
be made to operate a loud speaker it is necessary

for the low -frequency components of the electrical varia-
tions to be separated out from the high -frequency com-
ponent. Radio -frequency currents are far above the
audible range and only serve . as ,a means of conveying
the speech frequency variations through the intervening
space between the transmitter and the receiver. Even
though the amplitude of these high -frequency oscilla-
tions may be varying at an audible frequency they
will not produce audio -frequency vibrations of a
mechanical nature in any electro -magnetic device such
as a telephone ear-piece or a loud speaker.

Principle of Rectification.
When a high -frequency current wave has its ampli-

tude modulated in the manner indicated by Fig.i (a)
at an audible frequency the\ mean value of the current.
as measured over one complete cycle of the H.F. wave
is zero. So for any number of complete cycles the
mean current is zero, and the amplitude doesnot affect
the mean value of the current at all.

What we require, however, is that the current de-
livered to the loud speaker shall vary in exact accordance
with the amplitude of the high -frequency oscillations.
Now, although the mean or average value of the current
during one complete cycle of high frequency is zero,
the mean value taken over one half of a cycle will
obviously be proportional to the height of the par-
ticular half -wave in question. For a sine wave the
average value taken over exactly one half of a cycle
between two zero values is 0.636 of the maximum

(a)

(b)

MODULATED
WAVE

f 11 I II I' 11 I TIME-

J I/ J Il U RECTIFIED
WAVE

4,715(SMPONENT

T{ 1 11
TIME

Fig. l.-(a) Normal type of modulated wave representing the
product of a high -frequency and a low -frequency component.
(b) Rectified wave which is equivalent to the sum of high -
frequency and low -frequency components, together with a

D.C. component.
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(Continued from
page 175

of previous issue.)

value or amplitude. If, then, we could suppress com-
pletely all the half -waves of current, as shown at (b)
in Fig. i, the current would no longer be an alternating
one, but would consist of unidirectional pulses of cur-
rent, the amplitude of these pulses varying according
to the original modulation as time elapses. An oscilla-
tion in which all the negative half -waves are suppressed
in this manner is said to be " rectified,'.' that is, con-
verted into a current which flows in one direction only.

A succession of unidirectional pulses, of current of
the kind shown in Fig. i (b) is equivalent to the sum of
a direct current, a low -frequency alternating current
and a high -frequency alternating current, and by pro-
viding a circuit with three suitable branches each of
these components can be made to take a separate path.

CURRENT
PULSATION

Ci H.F
COMPONENT

02 ' L.F.

COMPONENT

00406` ó.C.
L COMPONENT

Fig. 2.-The current pulsations of Fig. 1 (b) are equivalentto the sum of a high -frequency component, a low -frequency
component and a D.C. component. These three components

can be separated by a circuit of the type shown.

For instance, in Fig. 2 the upper branch contains a
condenser C1, whose capacity is adjusted to offer a low
impedance to high -frequency currents but a compara-
tively high impedance to the low -frequency component.
The bottom branch L is a low -frequency choke, which
offers a high impedance to both high- and low -frequency
alternating currents but allows direct current to pass
freely, according to Ohm's Law. The centre branch
passes the low -frequency current which is rejected by
the other two branches. C2 is a condenser of high
capacity included to prevent any direct current from
flowing.

This circuit is a simple filter arrangetent capable of
separating out high -frequency, low -frequency and D.C.
components of a complex current, which is equivalent
to the sum of the three components. The modulated
wave of Fig. i (a) is really the product of a low -fre-
quency wave and a high -frequency wave, and therefore
the H.F. and L.F. components cannot be separated by
ordinary means. Rectification converts this product
into the sum of the equivalent components, and thus
enables them to he separated by suitable circuits. The4
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Wireless Theory Simplified.-
rectifier itself does not effect the actual separation of
the components.

Average Value of Current Pulsations.
Inspection of curve, (b) of Fig. i shows clearly that

there is a space between each half -wave, each space
being equal to the width of the half -wave at the base.
Now, as mentioned above, the mean value of the cur-
rent as measured over the
time interval represented
by one half -wave is 0.636
of the maximum height of
that wave. But over the
next time interval of equal
duration there is no cur-
rent at all, and therefore
the average value of the
current during a time in-
terval equal to one whole
cycle of the original high -
frequency wave will be just
one-half of the value as
determined over a half -
cycle, namely, 0.318 of the
height of the high -fre-
quency pulsation. Thus
the mean value of the
current, taken cycle by
cycle relative to the high -
frequency variations, will
vary in accordance with
the peak values of the current pulsations, as shown in
Fig. i (b) by the dotted curve, which is drawn to the
same scale. The boundary curve drawn through the
peaks of the high -frequency pulses does not give the
correct value of the " rectified " current.

The broken -line curve of Fig. i (b) is the sum of
the low -frequency and direct -current components, which
may or may not be separated from each other, as
required by the particular apparatus used in the circuit.

Conditions for Detection.
We turn now to consider the conditions under which

a three -electrode valve can be made to act as a rectifier
or detector. It has already been explained that when
a valve is operated over the straight part of the working
characteristic curve the variations of current set up
in the anode circuit are exactly proportional to the
variations of voltage applied to the grid. Under such
conditions, when a high -frequency voltage, whether it
be modulated or not, is applied to the grid the anode
current will vary in exact accordance about a particular
mean value determined by the mean voltage of the
grid (grid bias) ; but the mean value of the plate current
is not disturbed in any way, and so n,o rectification
occurs. For a valve to act as a detector a change in
the amplitude of the high -frequency voltage applied to
the grid circuit must cause a change in the mean value
of the anode current.

There are two distinct methods of making, a three -
electrode valve act as a detector, rectification being
effected in both cases by virtue of the onee-way or

s 25
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unidirectional conductivity which is a special property
of the valve. When use is made of the one-way
conductivity between the anode and cathode of the
valve the method is referred to as anode rectification
or anode bend detection. On the other hand, grid
rectification is the name applied to the method based
on the unilateral conductivity between the grid and
the cathode (or filament), and is probably the most
popular method to -day.
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Fig. 3.-Diagram showing the rectifying properties of a
three -electrode valve. When working on the lower bend of
an anode characteristic curve, an alternating voltage causes

a change in the D.C. component of the plate current.

Anode Bend Detection.
The simpler method to

understand, from el. e
theoretical point of view,
is the one depending on
the curvature of the grid
voltage/ anode current
characteristic curve of the
three -electrode valve. In
Fig. 3 an anode character-
istic curve is given for
the same valve as was
treated in an earlier instal-
ment as an amplifier. If
the normal or mean grid
potential is adjusted by
means of a potentiometer
or grid battery so that the
corresponding point on the
curve occurs just at the
centre of the lower bend,
as indicated by A in Fig.
3, then any change in

grid potential towards a more positive value will cause
a moderately large increase of anode current; but an
equal change of grid potential in the negative will
only result in a comparatively small decrease of plate
current. Suppose, for instance, that the mean grid
potential is set - to . - 4.5 volts so that the normal anode
current is about 0.9 milliampere. Imagine now that
an alternating voltage whose amplitude is 2.5 volts
is superimposed on the normal grid -bias voltage, so
that the actual grid potential fluctuates between -2
volts and +j volts, as shown in the bottom left-hand
portion of Fig. 3.

At an instant when the actual grid potential becomes
-2 volts the anode current has an increased value of
5 milliamps., as indicated by point B on the curve.
On the other hand, when the grid voltage reaches the
maximum negative value of -7 volts there is no anode
current at all.

If the curve giving the relationship between grid
voltage and time is drawn in the position shown in
the left-hand bottom corner of the diagram the curve
showing how the plate current varies with time can
be deduced in the manner indicated in Fig. 3, the last
named curve being given in the top right-hand corner.
The assumption is made here that there is no resistance
or impedance in the anode circuit of the valve, so
that the anode potential does not vary.

When no alternating voltage is applied to the grid
the plate current has a steady value of about 0.9
milliampere, but -when an applied alternating voltage
causes the grid potential to " swing " between - 2 volts
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Wireless Theory Simplified.-
and -7 volts (in which case the " grid swing " is said
to be 5 volts) the plate current fluctuates between zero
and 5 milliamps., and the mean or average value of the,
anode current will now be something like 2 milliamps.
Thus when an alternating voltage is applied to :the
grid of a valve operating on the lower bend of an
anode characteristic curve the mean value of the anode
current is increased, and under these conditions the
valve will act as a detector.

Modulated Waves.
Any change in the amplitude of the alternating

voltage applied to the grid will cause a corresponding
change in the mean value of the anode current. Conse-
quently if the alternating voltage applied to the grid
is in the nature of a high -frequency voltage whose
amplitude is modulated at a low or audible frequency
the mean value of the plate current (as measured over
one cycle of the H.F. wave) will have a: frequency of
variation equal to that of the low -frequency modulation
of the original wave.

The diagram of Fig. 4 is
constructed on the same
lines as that of Fig. 3, but
in the latter case the high-
frequency voltage. applied
to the grid is modulated to
a depth of 40 per cent.:
that is to , say, the ampli-
tude varies above and
below the mean value of
2.5 volts by one volt. The
resulting plate current

in the manner
shown by the top right-
hand portion of the dia-
gram, the peak values
themselves fluctuating be-
tween 3 milliamps and 7.5
milliamps.

The mean value of the
anode current taken over
one period of the high -
frequency wave is roughly proportional to the peak
value of the anode current occurring during that period.
Thus the low -frequency component (together with the
D.C. component) of the anode current will follow the
same law as the broken -line curve passing through the
peak values of the fluctuating anode current, but, as
explained in the first part of this section, its actual
height above the zero line will be only about one-third
of the height of the boundary curve shown.

Ferranti, Ltd., Hollinwood, Lancashire.
-Constructor's broadsheets for build-
ing Ferranti H.T. supply units types
1, .2, 7 and 8. Type No. 2 embodies a
valve rectifier, while types 1, 7. and 8
include the Westinghouse rectifiers.000o

The General Electric Co., Ltd., Mag-
net House, Kiñgsway, London, W.C.2.-

r
ZQ
W £-
ef---

J

la
lo
16--'-2

12

-10

_$--,
6

4
5.

y-/

.
`

Q.
9../ .. A--

8 7 6 -E1-'4 -¡3 - 2 11

GRID VOLTS
1r 0 TIME

1_---1==,..,1,,,
I

I , ,
W,,/.

../../_______,,, _^`
.

,
r

Fig. 4.-Diagram showing how the anode current varies when
a modulated A.F. voltage is applied to the grid of a valve
biased to operate on the lower bend of its anode charac-

teristic curve.
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Possibility of Distortion.
In order to obtain a true reproduction of the original

low -frequency wave it is necessary that the change of
anode current should be exactly proportional to the
change in amplitude of the high -frequency voltage
applied to the grid. This ideal condition can only be
secured provided the portion of the anode -current curve
falling within the limits of the modulation is a straight
line. For instance, in Fig. 4 the modulation causes
the amplitude to vary between the limiting points B
and C on the curve, and obviously true proportionality
can only 'be obtained if the portion BC of the curve is
perfectly straight. If BC is curved, distortion of the
low -frequency wave shape will result.

The curvature becomes of less importance in this.
respect as the percentage modulation is reduced : that
is, when the points B and C become closer togethér.
The greater the depth of modulation the longer will be
the portion of the curve between B and C, and there-
fore with high percentage modulation the distorting
effect will become more pronounced. At a later stage

the degree of distortion ob-
tained with anode bend
rectification will be com-
pared with that produced
by other methods.

It must be realised that
throughout the foregoing
explanation the anode volt-
age of the valve was as-
sumed to be maintained
constant, no impedance
being connected in the
anode circuit. But under

conditions it would
be impossible to obtain any
voltage output from the
valve. It is the low -fre-
quency voltage variation
set up across a resistance or
impedance in the anode
circuit that is required,
whilst at the same time
high frequency voltage

variations- at the anode must be suppressed or the condi-
tions which we have seen to be necessary for rectification
will be badly upset. The arrangement of the anode
circuit is therefore of the greatest importance, and will
form the subject of a separate section after the principle
of grid rectification has been considered. In the next
instalment consideration will be given to the function of
the grid leak and condenser in leaky grid detection.

(To be continued.)

Catalogues Received.
Descriptive folder dealing with the
Osram photo -cells, type C.M. The active
material on, the cathode consists of a

'thin layer- of ca'sium carried on a suit-
ably premed silver conductor.

41,i

Monel-weir, Ltd., Cathcart, Glasgow.
-Illustrated booklet showing the appli-
cations of Monel Metal and Malleable
Nickel in industries where acid -resisting
and non -corrosive metals are essential.
Its particular interest to the wireless
engineer lies in its suitability as a lining
for accumulator compartments.
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NDENCE
The Editor does not hold himself responsible for the opinions of his correspondents.

Correspondence should be addressed to the Editor, "The Wireless World," Dorset House, Tudor Street, E.C.4, and must be accompanied by the writer's name and address.

DUPLICATE 5XX.
Sir,-I should like to support the proposition which has been

put forward in recent issues of The Wireless World that 5XX
should be duplicated. The question of available wavelength
must, of course, he considered, but if such wavelength could be
found vacant, there is nothing which would give greater satis-
faction to a vast body of listeners who live in coastal districts
and on the outskirts of the British Isles than that another long-
wave station .with a power at least equal to that of 5XX
should come into being.

I often wonder if the B.B.C. officials are really conversant with
the conditions of reception in the coastal districts which are
out of range of stations other than 5XX.

While, with a good set, both London and Midland Regional sta-
tions can be received during daylight and after dark, yet they are
subject to such violent and continuous interference as to make
them quite useless for entertainment purposes. After dark the
further trouble of continuous fading comes into action, making
both these stations even more useless than in daylight. 5XX
is the only station that can be received so as to be of entertain-
ment value, and we are therefore entirely bound down to one
programme, except for certain foreign transmissions, and at
present without any hope whatever of a better state of affairs
materialising for some years to come. Even if a southern
regional station were erected, it is doubtful if it would be of
service unless the wavelength were chosen so as to be free from
spark and other interference.

I sincerely hope that The Wireless World will do all in its
power to urge the authorities to seriously consider this question
of providing one more long -wave station before it is too late.
In my opinion, a lot of the expense and difficulty of erecting
dual regional transmitters could be avoided by improving both
the power and quality of the present 5XX and the erection of the
one more long -wave station proposed. GRAHAM HUNT.

Torquay. -

TELEVISION.
Sir,-I wish to call your attention to a flagrant error appear-

ing on page 39 of your July 9th issue. The Alexanderson
system has never employed a multi -electrode neon tube. The
Bell Laboratories employed such a system in their1927 demon-
stration, but have since discarded this method of producing a
large image. Alexanderson uses a Kerr cell in conjunction with
a high -intensity arc and a Jenkins lens disc. Surely the recent
publicity regarding the Schenectady demonstration was suffi-
ciently widespread and- detailed enough to remove any doubt
as to the apparatus employed.

With- regard to the Baird apparatus described in the article
under discussion, I believe that such a system comes under
the head of " substitution of persistence of light for persistence
of vision." I saw such a commutator and grid demonstrated
in Mr. Jenkins' own laboratory in Washington some two years
ago, and understand that his patent application) have met with
interference from applications of Dr. Ives, of the Bell Labora-
tories. Unless I am in error. Mr. R. T. Beatty holds British
patents on a system not entirely dissimilar. - -

I would like. at this time to protest against the minimising
of American achievements in the field of television by certain
British publications. Although I have at times' attempted to
retaliate by criticism of the Baird Company, my editors have
always deleted the objectionable and uncalled-for' comments.

In particular I wish to protest against Mr. Moseley's refer-
ence to the " ABC of Television," by Yates, as being " patently
American." I hold no brief for Mr. Yates or for his com-
petence in the field of television. Moseley's own book is too
patently " Baird " to allow for any slurs on his part. If it

B 27 is' ¡b./

be purely a matter of temperament, I feel that Moseley has
received too generous a support on this side of the water to
allow for his acting as a prima donna.

Mr. Baird has done altogether too much good for television
to allow his work to be torn asunder by such petty jealousies
as are exhibited from time to time by his satellites. Unless
I am in great error nothing has ever been said on this side of
the water to injure the Baird interests. From time to time I
am inclined to think that they receive quite unwarranted credit.
For example-a recent despatch concerns itself with the fact that
Baird televises the face of a. clock as a time signal. For over
a year the Jenkins station in Jersey City has done the same by
special arrangement with a manufacturer of synchronous time-
pieces. Adding the feature of commerce to the fact.

Trusting that I have not infringed upon your rights by so
long-winded a note, I will close before I make . any " further
ass of myself." C. H. W. NASON.

New York City.

FROM D.C. TO A.C.
Sir,-I was very interested to read you leading article in your

issue dated July 16th- regarding the change over.froni D.C. to
A.C. throughout the country.

The fact that an A.C. mains receiver can be satisfactorily
operated from D.C. mains or private D.C. plant may not be
generally realised. Prospective purchasers of mains -driven
receivers who now have D.C. available should not hesitate in
purchasing ,an A.C. mains set.

Such a receiver can, by means of a small rotary transformer,
be operated from their existing D.C. supply.

There are a number of excellent machines for this purpose
on the market, some of which are regularly advertised in your
columns. R. H. WOODALL.

BROADCAST PROPAGANDA.
Sir,-I think one paragraph of Mr. Bertram Munn's letter

in your issue of July. 30th should not be allowed to pass un-
answered. I allude to the one in which he says that we listen -in
because we've nothing else to do at the moment, and do not
anticipate an evening's radio enjoyment in the same way as
we do an evening at the' theatre or the pictures.

Mr. Munn writes from,Twickenham, and this explains much.
He has numerous theatres with the best companies, and a great
variety of cinemas a 'bus ride away. :He need riot listen t.)
concerts on the wireless, he can go to the concert halls them-
selves. He is very lucky.

He does not probably realise the position of inhabitants of
small provincial towns in the matter of entertainment. The
programmes on the wireless are generally far better than the
fare provided in the local places of amusement, and people really
do stop at home and listen -in , rather than go to a show which
'always falls far shortof London standards. Orchestral concerts
and good singing are impossible to hear locally.

Moreover, we in these parts are not so >well catered for in
the way of wireless programmes as Mr. Munn is. Both Brook
mans Park transmissions are unreliable, especially after dark,
when they are badly interfered with by foreign stations, and
subjected to fading, and our programmes are usually obtained
through 5GB or 5XX. I expect Mr. Munn receives all four
stations satisfactorily.

I cannot see why a programme is more acceptable when it
is interspersed with advertising matter, but I think if I lived
at Twickenham I should not, perhaps, be quite so keen on
listening to the wireless. GEORGE CRAYTON.

Salisbury.. -
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"The Wireless World" Supplies a Free Service of Technical Information.
The Service is subject to the rules of the' Department, which are printed below; these must
be strictly enforced, in the interest of readers themselves. A selection of queries of general

interest is dealt with below.

Discouraging l
After reading your suggestions regarding

" The Periodical Overhaul" in your
issue of August 6th, I decided that
my original " Everyman Four "o was
overdue for attention of'that kind. I
cleaned it thoroughly and attended to
all the connections, etc., working in
the manner suggested, with the un-
fortunate result that, although the set
wgrked quite well before, it now

motor -boats" violently uºjless anode
voltage is reduced to an'extremely low
value. Will you suggestwluwt I may
have done to bring about this state
of affairs? C. T. F.

We are sorry to hear that our sugges-
tions have led you into trouble, but we
think that the matter can be simply ex-
plained, and that your overhaul has really
been successful enough, as it has probably
brought to light an unsuspected weakness
in the receiver.

The "motor -boating " of which you
complain is certainly due to a high in-
ternal -resistance in the H.T. battery; the
fact that this resistance did not produce
low -frequency oscillation before the set
was overhauled may be explained by the
fact that there was some high -resistance
connection or leakage that reduced mag-
nification sufficiently to prevent it; this
fault has now been rectified.

We are afraid that it will be necessary
either to obtain a new " H.T. battery or
to fit decoupling resistances in the anode
circuits of the detector and first -stage L.F
amplifier. As a palliative, you could try
the effect of -reversing the primary wind-
ing of the L.F. transformer.

ococ
Power Pentode Output.

Will you please tell me if an indirectly
heated pentode (Mazda AC/Pen)
could be used in the " Power Pentode
Two," and, if so, what alterations
would be necessary in the receiver?
My set is to be built exactly to the
published specification, but is .to, be
fed from an -existing eliminator of a
design similar to that described.

W. J D.
An indirectly heated pentode is highly

suitable for use in this receiver; its con-
nections are shown in Fig. 1, from which
you will see that no important circuit
alterations are necessary.

It will be essential to reduce the value
of the grid; bias resistance Rfito: some 350

or 400 ohms, as shown. We are not quite
clear as to whether your eliminator is to
be arranged 'to deliver exactly the, voltage
specified in the constructional article, but
in any case a priming grid resistance (R,)
of from 10,000. ohms, as shown, to 15,000
ohms is likely to be correct.

Fig. 1.-The " Power Pentode Two"
with an indirectly heated pentode in
place of the original directly heated out-

put valve.

Capacity of Variable Condensers.
I intend to buy some new variable con-

densers, and should be glad to have
your opinion as to what is the best
all-round maximum value-mainly
for use in the construction of experi-
mental receivers. I notice that capa-
cities of from 0.0003. to 0.0005 mfd.
are specified in various construc-
tional articles in your journal.

M. K. R.
Thie. most generally useful condenser is

probably 'of 0.00035 mfd., as, with a pro-
perly chosen value of inductance; and
allowing for stray capacities of reasonable
values, it allows the normal broadcast
waveband to be covered comfortably with
fair spacing between the settings corre-
sponding to various stations.

Larger .condensers of 0.0005 mfd. have

the advantage that they can be used with
any value of inductance likely to be speci-
fied "; they are perhaps a rather safer
choice, but are sometimes a little more
difficult to operate, due to overcrowding
of the scale.

0000
Eliminator Wattage.

My eliminator gives a rated output of 20
milliamperes at 125 volts; do you con-
sider that this will be sufficient for
feeding a set capable of operating
satisfactorily with a moving -coil loud
speaker'? AI. M. P.

This is not an easy question to answer
definitely, because some moving -coil loud
speakers are quite as sensitive as, say,
those of the cone type driven by a bal-
anced armature unit. But it may be
stated that an eliminator output of 2.5
watts-that of your own instrument-
would generally be considered as being on
the low side, even for the output valve
only of a set working with this type of
loud speaker ; 'of course, the current re-
quirements of the other valyes in your
set must be deducted from the maximum
output before that available for the power
stage can be determined. In any case,
we do not think that your eliminator de-
livers a sufficient wattage.

RULES.
Thé free service of THE WIRELESS

WORLD Technical Information Depart-
ment is only available to registered readers
and subscribers. A registration form can be
obtained on application to the publishers.

(1.) Every communication to the Informa-
tion Department must bear the reader's
registration number.

(2.) Only one question (which must deal with
a single specific point) can be answered. Letters
must be concisely worded and headed " Infor-
mation Department."

(3.) Queries must be written on one side of
the paper and diagrams drawn on a separate
sheet. A self -addr sed stamped envelope must
be enclosed for postal reply.

(4.) Designs or circuit diagrams for complete
receivers or eliminators cannot ordinarily be
given; under present-day conditions justice can-
not he done to questions of this kind in the course
of a letter.

(5.) Practical wiring plans cannot be supplied
or considered.

(6.) Designs for components such as L.F.
chokes, power transformers, complex coil assem-
blies, etc., cannot be supplied.

.(7.) Queries arising from the construction or
operation of receivers must be confined to con-
structional sets described in The Wireless
World " ; to standard manufactured receivers ;
or to " Kit " sets that have been reviewed used
in their original form and not embodying modifi-
cations.
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LTHOUGH the Full
O'Power Battery has been
on the market only a very

short time it has already made
a name for itself by sheer
merit. Further developments
are pending.

Size No. V4.

Dimensions Overall:
11 x 3 x 71 inches high.

Plug Sockets at 0, 15, 30,
45, 60 volts

LONGER
SERVICE

LARGER
OUTPUT
REMARKABLE
SHELF LIFE

COSTS NO
MORE

SIEMENS BROTHERS & CO., LTD., WOOLWICH, S.E.IS. Telephone: Woolwich 1161.

829 Advertisements for " The Wireless World " are only accebted from firms we believe to be thoroughly reliable.
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MISCELLANEOUS ADVEDTISE1ViENTS.
NOTICES.

THE CHARGE FOR ADVERTISEMENTS in these
columns is :

12 words or less, 2,'- and 21. for every
additional word.

Each paragraph is charged separately and name and
address must be counted.

SERIES DISCOUNTS are allowed to Trade Advertisers
as follows on orders for consecutive insertions, provided a
contract is placed in advance, and in the absence of fresh
instructions the entire " copy " is repeated from the
previous issue : 13 consecutive insertions 5% ; 26 con-
secutive, 10 % ; 52 consecutive, 15%.

ADVERTISEMENTS for these columns are accepted up
to FIRST' POST on THURSDAY MORNING (previous
to date of issue) at the Head Offices of " The Wireless
World," Dorset House, Tudor Street, London, E.C.4, or
on WEDNESDAY MORNING at the Branch Offices,
19, Hertford Street, Coventry ; Guildhall Buildings,
Navigation Street, Birmingham ; 260, Deansgate, Man-
chester ; 101, St. Vincent Street, Glasgow, 0.2.

Advertisements that arrive too late for a particular
issue will automatically be inserted in the following issue
unless accompanied by instructions to the contrary. All
advertisements in this section must be strictly prepaid.

The proprietors retain the right to refuse or withdraw
advertisements at their discretion.

Postal Orders and Cheques sent in payment for adver-
tisements should be made 00 payable to ILIFFE
& SONS Ltd., and crossed -- Notes being
untraceable if lost in transit should not be sent as
remittances.

All letters relating to advertisements should quote the
number which is printed at the end of each advertisement,
and the date of the issue in which it appeared.

The proprietors are not responsible for clerical or printers'
errors, although every care is taken to avoid mistakes.

NUMBERED ADDRESSES.
For the convenience of private advertisers, letters may be

addressed to numbers at " The Wireless World " Office.
When this is desired, the sum of 6d. to defray the cost of
registration and to cover postage on replies must be added
to the advertisement charge, which must include the
words Box 000, c/o "The Wireless World." Only the
number will appear in the advertisement. All replies
should be addressed No. 000, c/o " The Wireless World,"
Dorset House, Tudor Street, London, E.C.4. Readers who
reply to Box No. advertisements are warned against sending
remittance through the post except in registered envelopes ;
in all such cases the use of the Deposit System is recommended,
and the envelope should be clearly marked " Deposit
Department."

Per DEPOSIT SYSTEM.
Readers who hesitate to send money to unknown persons

may deal in perfect safety by availing themselves of our
Deposit System. If the money be deposited with " The
Wireless World," both parties are advised of its receipt.

The time allowed for decision is three days, counting
from receipt of goods, after which period, if buyer
decides not to retain goods, they must be returned to
sender. If a sale is effected, buyer instructs us to remit
amount to seller, but if not, seller instructs us to return
amount to depositor. Carriage is paid by the buyer,
but in the event of no sale, and subject to there being no
different arrangement between buyer and seller, each pays
carriage one way. The seller takes the risk of loss or
damage in transit, for which we -take no responsibility. For
all transactions up to £ro, a deposit fee of If- is charged ; on
transactions over Lao and under £5o, the fee is 1/6 ; over
£50, 5/-. All deposit matters are dealt with at Dorset
House, Tudor Street, London, E.C..$, and cheques and
money orders should be made payable to Iliffe & Sons
Limited.

SPECIAL NOTE.-Readers who reply to advertisements
and receive no answer to their enquiries are requested to
regard the silence as an indication that the goods advertised
have already been disposed of. Advertisers often receive so
many enquiries that it is quite impossible to reply to
each one by post.

RECEIVERS FOR SALE.
GjCOTT SESSIONS and Co., Great Britain's Radio
U Doctors.-Read advertisement under Miscel-
laneous. [0264

HIRE a McMichael Portable Set, by day or week,
from Alexander Black, Wireless Doctor and Con-

sultant, 55, Ebury St., S.W.1. Sloane 1655. '/0328

STRAIGHT Five Portable, makers' 12 months' guar-
antee; 8 guineas, complete.-Mosby, 507, London

Rd., Sheffield. [1169

P -PHILIPS Model 2511, all mains, brand new, with
moving coil speaker, list price £50, 215-230v.

A.C., owner moving to country with 32v D.C. set,
bought middle June, guarantee not even taken out;
price for quick sale, £29, no offers.-G. Colley, Hilling-
don, Hellesdon Rd., Norwich. [1254

WITHOUT FEAR-
Send your materia) for credit-
where radio part exchange began.
A service ruled only by economics,
above bargaining or petty gain.

Particulars from the Secretary,
HONOR V' OM NIA APPLEBY'S,

 Chapel St., Marylebone, London
SUPER

Í TUN:0Y
Ñaínll n 
INCORPORATING WESTINGHOUSE
RECTIFIER.

MAKE YOUR PRESENT
SET "ALL ELECTRIC." No
more batteries .. no trouble..
ne attention. Everlasting ...
cheaper than the continual
cost of dry batteries.
TANNOY Mains Units are
available for H.T. or L.T. or
combined units suitable for
practically any set including
portables. Switch on .. .
that's all.

make your

RADIO
'ALL ELECTRIC/'
Tannoy Products, 1-7, Dalton Street, S.E.27.

EVERY SCREENEDGRID
VALVE *ANTS IT

Write for Belting -Lee Handbook,
"Radio Coºsn,ctions. "

Just unscrew ordinary metal terminal and plug on
the. Belling -Lee Safety Anode Connector. A neat
spring makes quick, efficient contact, and the
whole socket is completely insulated: Even if it
Hicks round and touches metal screens, wiring,

etc., it can't "blow" the valves.

-BELLING-LEE
FOR EVERY RADIO CONNECTION

i

Advertisement of Belting d Lee, Ltd.,
Queensway Wks., Ponders End, htdx.

EVERY
FRIDAY,

FOURPENCE

Mention of " Tice Il'ire-less Id'orld," when

'Receivers for Sale.-Contd.
4PPLEBY'S.
1919-1931?

SEASON 1930-31.-A comprehensive catalogue of new
season's radio apparatus of convenient size foi

the pocket will shortly be issued; price 9d., post free;
as this catalogue will be a pocket guide to modern
radio material, it will be in wide demand; those de
siring to secure a copy, would greatly assist us b5
kindly making application now, enclosing 9d. in stamps;
a copy will then be forwarded as soon as issued, about
the time of the exhibition; the 9d. may be deducted
from any following order before the end of 1930, in
excess of £1.

PLEASE Apply Early! Please send in your coffin
material for part exchange credit early-and avoid

the rush; it will be a great season, good sets, good
components, and fine workmanship.

APPLEBY'S, where radio part exchange began.-
Chapel St., St. Marylebone, London. Tel.: Pad-

dington 8828 (3 lines). [0340
SEVERAL Wireless Sets, amplifiers, and parts; cheap

for quick sale, cash wanted. --Hammond, Yews,
Oldcotes, Worksop. [1266

ERCLIF D.C.2 All Mains Receiver, 200 to 250
.w volts D.C., price £14110; with valves and royal-
ties, suitable for M.C. speaker; particulars free; trade
inquiries specially invited.-Simmonds Bros., 36,
Rabone Lane, Smethwick. [8734

MARCONI Model 47 4 -valve All Electric Receiver,
200-250 A.C., in use 2 months and in perfect

condition; £17/10.-Box 7237, c/o The )Fireless
World. [1286
5 -VALVE Cosmos Wireless Set, with loud -speaker;

cost £35, will sell £6, no offer.-Welsford, Oban,
Boxgrove Av., Guildford. [1275

KILO-MAG Four, slightly used fox demonstration,
with valves; £14/10.-Stott, la, Duke St., Roch-

dale. [1285

ACCUMULATOR HIRE.
DON'T Buy Dry Batteries, join our service: a - keep
Jo' you continuously supplied with fully charged
C.A.V. high tension accumulators by regular exchanges,
anywhere within 12 miles of Charing Cross, for less
than the cost of unreliable dry batteries; nothing to
buy-no deposit, payment on each delivery or by
quarterly subscription; if your dry batteries have 'been
in use for one month or more, we definitely guarantee
that accumulators will give better and more selective
reception; we also give the same service with low
tension accumulators or maintain your own at equa ly
advantageous terms, from the smallest portable size
upwards; over 10,000 satisfied or 'phone
now to London's largest, most efficient and complete
wireless accumulator service, for their interesting folder
B2, post free.-Radio Service (London), Ltd., 105, Tor-
riano Av., Camden Rd., N.W.5. 'Phone: North 0623
(3 lines). [8751

BATTERIES.
7INCS.-Best quality (wired), No. 1, 8d. per doz.;
LI No. 2, 9d. per doz.; order valued 5/- carriage'
paid, otherwise 64. for postage.-British Battery Co.,
Clarendon Rd., Watford, Herts. [0258

CHARGERS AND ELIMINATORS.
TANTALUM and Lionium for A.C. Rectifiers, blue

prints for inexpensive H.T. and L.T. chargers.-
lilcckwells Metallurgical Works, Ltd., Garston, Liver-
pool. [1209

PHILIPS Type 3002 It.T. Eliminator, 240 as
new; £3.-S.M., 213, Willesden Lane, N.W.6.

ZAMPA New and Improved II.T. Eliminator Kits-
Assembled rectifying unit (incorporating mains

transformer, fuse, Westinghouse metal rectifier), also
necessary condensers, heavy duty choke, etc., ready
mounted on baseboard; output 120 volts at 20 ma.,
complete with 60 -volt tapping, 49/6; 150 volts at
25' ma., 59/6; 200 volts at 28 ma., 69/6; 7 days'
approval against cash; other Zampa kits and trans-
formers on request; let us quote to your own
tion, Mio Wireless Co., Market St., Wellingborough.

1
1 ADIELLE D.C.100 (200-250 D.C.), output 200

volts 100 m.a., and. 2 variable tappings; cost
£9/10, sell £3; brand new; sent c.o.d.-Priestley, 8,
Grosvenor Gardens, Muswell Hill, N.10. [1272
MAINS Transformer, B.T.H., as new, cost £4110,
.1.T1 Primary 110, 200, 230 volts, secondary 370+370,
rectifier 7.5 3 amp. L.T.. 6 volt, £2; pair matched
P625s, 17/6; Woodroffe pick-up. £1; other surplus.
-Write J. Hardy, Cleveleys Hydro, Blackpool. [1260

ALL the "Wireless World" Set Transformers and
Chokes Made to Order; special windings or non-

standard outputs quoted for per return; write us now
for catalogue and lists of well made eliminators de-
signed to give trouble -free service and generous output;
they are reasonable in price. too; we specialise in
mains apparatus and can supply any output up to 1
kilowatt: special keer prices for quantities. -Ellison

Manfg. Co., Ltn., Dragon Works, Harrogate. [1244

writing to advertisers, will ensure prompt attention. Bao
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Chargers and Eliminators.-Contd.
ELIMINATOR Kit Ready for Wiring.-The Westing-

house 20 milliamp, 120 volt model kit consists of
transformer, choke, Westinghouse rectifier, .8 míd.'s of
condensers, 2 resistances for S. G. and detector.

SUPPLIED, screwed to baseboard. and safety plugs
and sockets mounted.

CRACKLE -ENAMELLED Metal Case is Supplied
Ready to Screw to Baseboard.

ONLY Requires Wiring to Drawing Supplied, and
can be usedwithin 15 minutes. .

GUARANTEED for 12 Months, and sent on 7 days'
approval against cash; no risk whatever; the

postage is paid, and the whole outfit ready to wire is
60/-.

ELIMINATOR Kits, transformer, choke, condensers,
valve, valve holder, resistance, terminals; 36/-,

post free.
100 Metal Cases, suitable eliminators, blue crackle

enamel, size 9'/2x7x5i/2in., 4/-, post free.-Fei-
Ectric Radio, Garden St., Sheffield. [9963

P ÓHILIPSN'S Safety H.T. 'Supply Units are Famous
for Reliability and Silent Working.

OUR New Prices* Again Make Them Famous for
Value; for D.C. mains model D.C.4 gives 120v. at

15 ma., 27/6; D.C.5, 150v. at 25 m.a.. 1 fixed, 2 var:
tappings, 35/-; for A.C. mains model A.C.7, 120v. at
20 m.a., £3; A.C.5, 150v. at 30 m.a., 1 fixed, 2 var.
tappings, £311716; A.C.6, for 25 cycle mains, £5.

PHILIPSON'S Safety H.T. Supply Units are Guaran-
teed for 12 months; write for our booklet, " Radio

Power."
PHILIPSON and Co., Ltd., Radio Engineers, Astley

Bridge, Bolton. 'Phone: 2038. 'Grams: Safety,
Bolton- .Est.. over 50 Tears.. - [0318

CHESTER BROS.-All types of mains transformers
and chokes to any specification:-Chester Bros.,

495, Cambridge Rd., London, E.2.
CHESTER BROS.-Type V.3 220+220v., 35 ma., 5v.

1.6a., GT., 4v. 4a. C.T., 27/6.
CHESTER BROS.-Type W.10, for H.T., 3 or 4, out-

lJ put 135v. 50 m.a.. and 4v. 4a., C.T.; .23/6.
RESTER BROS.-Smoothing chokes, constant in-

k/ ductance, type C.B.2, 45 henrys, 25 ma.; 15/-.
CHESTER BROS.-Write for lists of standard models.

Please note change of address. [9798

SAVAGE'S Specialise in Wireless Power from the
Mains; reliable apparatus at reasonable prices.

SAVAGE'S Transformer Laminations and Bakelite
Bobbins; intending home constructors should write

for list.
SAVAGE'S Reliable Smoothing Condensers, 1,500

K7 1 mfd. 3/-, 4 mfd. 5/3;
500 volts D.C. test, 1 mfd. 116, 2 mfd. 2/3, 4 mfd. 3/9.
SAVAGE'S Power Chokes for the Power Pentode Two,

smoothing L.C.36G, 18/-; output L.C.36P.G.,
19/6; many other types available, write for list.
SAVAGE'S Mains Transformer for Westinghouse

H.T.4 Unit, with additional winding, 4 volts,
centre tapped, 3 amps., 23/-; transformers for other
Westinghouse units available.

SAVAGE'S New Foreign Listeners' Four. Equipment.
-Transformer, N.F.L.4, 33/-; smoothing choke,

C32G, 20/-; output choke, C32/0, 20/-.
SAVAGE'S Mains Transformer, B.T.4, 500-0-500 volts1 120 m.amps., 71/2 volts 3 amps., 6 volts 3 amps.,
4 volts 2 amps.,. 4 volts 1 amp., 4 volts 1 amp., all
centre tapped, specially developed to facilitate auto-
matic bias in all stages; 57/6.
SÁVAGE'S 'Mains Transformer,. V.T.37, 250-0-250

1J volts 60 m.amps, 4 volts 1 amp., 4 volts 1 amp.,
4 volts 1 amp., 4 volts 2 amps., all centre tapped, a
useful instrument for modern receivers with automatic
bias in every stage; 35/-.
SAVAGE'S Mains Transformers and Power Chokes

are carefully constructed from first class materials
with an exceptionally generous margin of safety; they
are fully guaranteed and may be purchased with con-

- fidence.
SAVAGE'S, 146, Bishopsgate, London, E.C.2.

'Phone: Bishopsgate 6998. [1283

EKCO A.C. Eliminator, 2A10, used half-hour, per-
fect; £2/12.-Selby, 22, Ely Place, E.C.1. [1282

LOUD=SPEAKERS.
BAKER'S SELHURST RADIO 36 -page Booklet,

"Sound Advice is Yours for the Asking "; write
now for new edition; see displayed advertisemer5
page 15. [0231

CELESTION C12 (mahogany), perfect (used only
with filter), £4, or nearest; Lewcos binocular

transformer, B.S.S. and B.R.T., high and low, £1, or
nearest.-Clucas, 112, Nightingale Lane, Balham,
S.W.12. [1250

AMPLION Lion Chassis, £6 model, perfect
tion; 57/6.-Lebbon, Kepstorn, Heath

Harrogate.

What do you look for
in a Wireless Set ?

Performance ? Appearance ? Low
Running Costs ?

On- each of these points, ., the
Lotus 3 -valve S.G.P. All Electric
Receiver scores full marks. Un-
equalled for width of range, giving
perfect trouble - free reception
under all conditions - ample
volume, highly developed sensi-
tivity and selectivity (enabling
unwanted stations to be cut out
with ease) and crystal clarity of
tone.

In appearance, an elegant piece
of furniture of which you can be
proud-not merely a cabinet.

Running costs practically nil: No
batteries needed-all power being
taken direct from the electric light
mains.

Price, £2I cash, or 12 monthly
payments of £r : 19 : 9.

Ask your dealer for a free demon-
stration and full details of this
remarkable set.

iL!]F1UFS
ALL ELECTRIC

RECEIVER
Garnett, Whiteley & Co., Ltd.

(Dept. W.W.10)

Lotus Works, Mill Lane, Liverpool.

Loud= Sp eakers.-Contd.
EPOCH Moving Coil Speakers are Masterpieces, de-

signed and produced by master engineers.
EPOCH Moving Coil. Speakers are the Standard by

which other Speakers are 'Compared.
E POCH Moving Coil Speakers are in Use in Many

Editorial Offices.
E POCH Moving 'Coil Speakers are in Use in Several

Famous Laboratories.
E POCH Moving Coil Speakers are in Use in Many

Broadcasting Stations.
EPOCH Moving Coil Speakers are in Use by Most

Prominent Musicians.
EPOCH Moving Coil Speakers Bring Unbounded Joy

to Thousands upon Thousands of Homes.
EPOCH Moving Coil Speakers, the onlyspeakers

that give clear, uncoloured reproduction.
E POCH: Moving Coil .Speakers do Render ,Speech

Perfectly and Music Correctly.
EPOCH Moving Coil Speakers Provide the Perfect

Illusion or the Artist's Presence.
E POCII Moving Coil Speakers Represent the Finest

Intrinsic 'V,due Ever Offered.
EPOCH Moving Coil Speakers are Guaranteed for

a Year, but last for ever.

EPOCH Moving Cool Speakers Bring the Grand
Concert but of the Most Modest Set.

LPOCH.-You can hear a hundred moving coil
1J speakers, but Epoch is different.

POGH.-If you own the best set, only by Epoch
can you confirm it.

EPOCH.-Away with the tin can and cracked banjo
reproduction, and install an Epoch.

L1-POCn:-Away with the drumminess, droniness, and
LL huskiness of the average moving coil speakers.

EP0011.-The clearest, sharpest, cleanest, reproduc-
tion-a marvel of accuracy and beauty.

EPOCH Moving Coil Speaker Models from £2110
to £30.

EPOCH Moving Coil Speakers.-Models for every
requirement and taste.

E POCH Permanent Magnet Moving Coil Speakers.
-Nine' models from £3/15.

E POCH Permanent Magnet Moving Coil Speakers
Require no Mains or Batteries.

EPOCH Permanent Magnet Speakers are more
Sensitive than most Energised Moving Coil

Speakers.
EPOCH Energised Models are the Finest ever put

on the Market.
LIPOCH Super Cinema Speaker has Created the
L Biggest Sensation for Many Years.

EPOCH Super Cinema Model is many times as
Sensitive as the so-called Supers.

EPOCH Super Cinema Speakers give Enormous
Volume from a 1 -watt Amplifier.

EPOCH Super Cinema Speakers are used on many
100 -watt Amplifiers and never. " rattle."

EPOCH Super Cinema Model is Standard on several
Talkie Equipments.

EPOCH Super Cinema Model is already in use in
over 200 Cinemas.

EPOCH Super Cinema are the only Moving Coil
Speakers used' in Large Theatres, unaided.

E POCH Super Cinema Speakers provide alone the
Upper as well as the Lower Register.

E POCH.-Other Moving Coil Speakers require the
help of exponential horns to provide depth.

E POCH.-A list of many prominent cinemas using
the Speakers supplied on request.

EPOCH Speakers are not Made of Tin or Alu-
minium Stampings, but are sound, solid, engin-

eering jobs.

E POCH Heartily Invite Comparison, on all counts,
with any make, regardless of price or claims.

EPOCH.-Don't accept 'our quality claims without
verification, but don't accept any other maker's

either.
E POCH.-Order one on 7 days' approval, and test

with a switch -over; the Only real test.
EPOCH Moving Coil Speakers may be heard in our

Demonstration Room Daily.
EPOCH.-Our demonstration room is in the heart

of London.

EPOCH: Its accessibility has been studied for the
convenience of callers.

EPOCH.-If you cannot call, write for booklet W.S.3,
and approval terms.

condi-
anston

llPOCH RADIO MANUFACTURING Co., Ltd.,

Grove,
L Farringdon Av. (near Ludgate and Holborn Cir-

[1247 cuses). 'Phone : Central 1971. [8983

B31 Advertisements for " The Wireless World" are only accepted from firms we believe to be thoroughly reliable.
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.Power that will not suddenly
crackle or buzz like an oil -fashioned
high-tension "battery, power that
only an eliminator  can give, and
even then only if the eliminator
contains the best components: A
really good transformer and a
Metal Rectifier can supply silent
power.
Be sure to include a

POWER TRANSFORMER
in your eliminator. This, in con-
junction with a Westinghouse Metal
Rectifier, will give life-long service. ,1
F. C. HEA YB'ERD 8t CO., 1
10, Finsbury Street, E.C.
Tel.: Cie!kenwell 7216

SOMETHING ENTIRELYr NEW IN

lJ3
each

SWITCHES
THE "BUSCO"
9 LIyB TCH spindle

will not turn. .round;.
it has special spring contacts that
eliminate'all.setnotees, makes and
breaks the contact like a power
switch, and is tar superior in
operation to those at present on
the market.
One hole fixing for ebonite or
metal panels, nickel -plated'
phosphor bronze contacts.

from your Local Dealer or
BUSBY 8c Co., Ltd., (Patentees),
Dept. W.W. PRICE ST., BIRMINGHAM.

AERIAL EQUIPMENT
7/22 Copper, 50 ft. 1!5, Enamelled 1/8. 50 ft. impreg.
braided, resists smoke, 2/- 50 ft. 3/20 1/10. 50 ft.
V.I.R. 600 meg. 16 gauge, 100 yd. coils, new, 8/6. Frame
Aerials, rotary folding, 200/2,000 metres, 15/-, List 30/-.
Halcyon S.M. Dials 2/3, List 3/6.
Trans. Keys by Brown, 7/6, cost 45/-. LightnIng
arrestors, vacuum tpbe, 2/6. Earth Spikes, 1/3.
Insulators, 9d. doz. Ironclad Slider Rheos., 2,300
ohms wirewound 110 m/a for direct on mains, 17/6.
Violet Ray Sets in case, 27/6;. List 70/-.

Teievision,Motors. D.C,,or,A.025/-,-List 40/-. Com-
bination Mains supply adaptors B.C. with 2 -pin
plug, 9d., List 1/6. Pye Universal H.T. Eliminators
for /Portables or Sets, 83 7s. 6d., List £5. Pye 6-1
L.F. Transformers, 13/3, List 22/6. "Blue Spot" Units.
Model°, 10/-, List 21/6. Ditto on Cast Chassis, 20/-,
List 34/-.
ELECTRADIX RADIOS, 218 Upper ThamesSt.,London,

Telephone: City 0191. E.C.4

Mention of " The Wireless

CABINETS.
CABINETS for All. Requirements.-F. W. Ramsey,

63, Shaftesbury St., London, N:1. Clerkenwell
7139. [9736
TIGBY'S Cabinets.-Table models in solid oak and
33JJ mahogany; from 11/6 to 71/-.
TIGBY'S Cabinets, fitted with Radion or Resisten
1J ebonite if required. -

]JIGBY'S Cabinets.-Pedestal model, with separate
battery components;- from 56/- to £12.

D1GBY'S Cabinets Made to Customers' Own Designs.

PIGBY'S Cabinets.-Write for new 16 -page art cata-
lJ logue.-F. Digby, 9, The Oval, Hackney Rd., E.2.
'Phone: Bishopsgate 6458.'. [0128

ABINETS to Your Own. Requirements; quotations../by return.-Hammonds, 1, Stratford St., Nun-
eaton. - - - [1234
BIIRNDEPT Mahogany M.C. Pedestal Cabinet; cost

£7, as new, £4:-L. Ashley, 9, Bramshill Rd..
Harleaden, N.W.10. [1289

COILS. TRANSFORMERS. ETC.
TRANSFORMERS and Chokes for Battery Elimina-

tors.-Chester Bros., 495, Cambridge Rd:, Lon-
don, E.2. [9706

B AND-PASS Four Coils, complete, 70!-; Ideal Home
receiver coils, 43!-; superhet adaptor coils and

base, 24/-; S.G.S.W. Three, 4 coils, 34/-; additional
coils, 46/ -.-Below. -

AEGIONAL One.-Coils of guaranteed accuracy;
- writector prices; Berclif' coils for all popular sets;
trade "supplied-Note new address: 38, Rabone Lane,
Smethwick, Simmonds Bros., the Original Coil People.

[1243
VALVES.

AMERICAN Diatron Tubes, all types; write for -
prices., -Agents, Perry Company, 32, Dawes Rd:,

Fulham: - [1253

BO '20, -guaranteed; 12/6.-Box 7192, c/o The
Wireless World. [1249

AMPLIFIER Valve.-If you require power you can-
not do better than one of these (or matched in

pairs if required). -

FILAMÉNT Volts 6, plate volts. 400 (maximum),
grid- bias 84 volts (approx.), impedance 800 ohms,

amplification factor 3.8, mutual conductance 4.35
m,a./volts; price £5/10; see article " The Wireless
World," 24th. July, 1929, then send to North London
Valve- Co., Ltd., 22'/p. Cazenove Rd.; Stoke Newington,
London; .N.16. [0341

PICTURE RECEIVER APPARATUS.
BAIRD Televisor Constructional Kit, assembled in

perfect working order and condition, used-once
for experimenting' cost £16/10, bargain £10/10.
Box 7205, cío The Wireless World. [1256

COMPONENTS, ETC., FOR SALE.
BELLING -LEE Panel Fittings are designed togive

an expert finish to any home -constructed set;
catalogue past free.-Belling and Lee, Ltd., queensway
Works, Ponders End, Middlesex, [0018
CCOMPONENTS Lent on Hire.-Details from Alex-is ander- Black, Wireless Doctor. 55, Ebury St..
S.W.1. Sloane 1655. [0329
LEWCOS 6 -pin Base and Screen, unused, 5/-; -3

copper screens and bases, 3/6 each; 4 Cosmos
11.0. units, 3/- each; 1 Met -Vick elastic aerial, unused;
5/6. -Martin Smith, The Elms, Holmwood, Surrey.

[1261
M. Speakers, pickups, cone speakers, microphones,0transformers,

etc.; send for list.-G2VM, 27a,
Bridget St'., Rugby. [1264

NEW Goods. -1 P.X.4) 12/n 1 P.T.625, 12/-; 2
T.C.C: electrolytic condensers, 7/6' each; Ekco

eliminator, D.C. (C.I.A.) (H.T.,. L.T., and GB.), £9/15,
sell £4/10; transformer and Westinghouse rectifier,
A4 (9 volts 2 amps.), cost £3110, sell 30/-; Epoch
Public Address moving. coil speaker (AC.), 66P.A.H.,
£8/15/6; sell £4/10; as above, 6 -volt, coat £5/8/6,
sell £2/5; 25-1 transformer; 6/-.-Newth, 31, George
St., Hanover Sq., London, W.I. [1269
RHAL Bargain, Wates 'Super Star unit, fitted to

Wates 20in. D. cone chassis, splendid tone, -used
for demonstration. only, 301'; also 2 P.11.14 S.G..valves,
8/6 each; D.E.5, 6/-; P.3.1.254,. P.M.3, -P.M.4D.X,
Ediswan .H.F.410, Cossor L.F.410, 3/6 each; .Hercules
11-0.410, Lriotron S.D.4, Lewis 4V.D.E., 2/- each; all
guaranteed perfect.-Newbury, 72, Gordon' Rd., - Ha7r-
borne, Birmingham [1270

BARGAIN.-P.X.4, new; 12/6; Oldham H.T. charger,
20 250v., practically unused 40'/-.-36, Owen St.,

Accrington. [1273
T IVERPOOL.-£13/10 Ferranti A.C. 200-240.' volts:
-+- 100 milliamps- at '200 volts', sell' £9/10 (as --new)
parts for short wave adaptor (cheap), coils, etc.,-and-
various- components; 1 Atlas- D.C.14 H.T., cost £3,
25/-;1 Blue Spot pick-up, with control, cost 42/,
sell 27/6.-W. Ryan, 123, Mount Pleasant, Liverpool.25[14
CIRGOLA 3v. A.C. Radio -gramophone D. spring

motor; B.T.H pick-up, -double diaphragm, Blue
Spot speaker, exceptionally handsome, grey oak cabinet;
£25.-NotftlébElive Rd., Esher. 'Phone: 166. [1109

Make Use of
The

Wireless
PADiO AEVlCW\ 'ór1d

DEPOSIT
DEPARTMENT

A recent user writes :

" Please accept my thanks
for the services rendered in
the purchase of the eliminator
which I have decided to keep.
You can therefore forward the
money to the seller with my
thanks.

"I shall always praise your
Deposit System which is- the
safest way of dealing with
strangers that I know of."

W. H. THEWLIS,
49, Webster Street,

OLDHAM, Lancashire.

Full particulars of "The Wireless World"
Deposit System are given on the first page of

MiscellaneousAdvertisements.

w.w.94.

WONDERFUL
RETURNS!

34 Replies
This extract from a letter
recently received furnishes
further proof of the adverti-
sing value of "The Wireless
World."

MOM

MIMS

WWI

war
mom
wawa

MOW

MIMB

We feel we ought to
tell you of the won-
derful returns from
our small advertise-
ments in ' The
Wireless World.'
Recently from a
s, m a l 1 advertise-
ment in your paper
we received thirty-
four replies. From
another publication
we received seven
replies."
The All- Mains Radio Company,

96, Brockley Rise,
Forest Hill,- w.w.95. London, S.E.23.

I IllIUIIIIIINIUhlIII116IIIlilll111II11II
World." when writing in advertisers, will ensure prompt attention. B32
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Specified
for the

" REGIONAL ONE "

MAGNUM
DIFFERENTIAL

CONDENSER

PRICE 6/-
Magnum Screening Box, 6k" :x 6}" x 6", as

specified for the Regional One.
Price 6/- including baseboard.

We specialise in the "BAND PASS" FOUR and all
apparatus described in "The Wireless World."

Lists and interesting literature free on request.

BURNE-JONES
AND COMPANY LIMITED,

"Magnum" House, 29S Boro' High Street, London, S.E.1
, Telephones: Hop 825718.

1AI4EST
CREASEST
/N CONS/

-The new LOEWE RADIO model EB 83-Radio's
greatest advance in Cone -Speaker manufacture.
Price 421- complete. Unit only,12/-. Unit and

Chassis 16/6. Full details from
THE LOEWE RADIO CO LTD.,
4, Eountayne Road, Tottenham, N.ib.

Phone: Tottenham 3911/2.

A3

j

THE WIRELESS WORLD

Components. Etc.. for Sale.-Contd.
ATEURS Surplus.-Climax series, parallel, centre -
tapped, folding frame aerial, new. 17/6; Lewcos

6 -pin transformers, super C.S. P5 primary 10, 6/-;
2 C.S. P20 primaries 18 and 18, 7/= each; 2 S.P.
25Q-550 metres, 4/- each; binocular S.P., 1,000-2,000
metres, 5/-; S.P. 250-550 aerial coils, 2,, Lev:
centre tapped coils, 60, 25, 75, 1/9 each; 100. 250,
2/3 each; Lewcos X coils, 2 taps, No. 60 2/3; No.
250, 3/-; 3 taps, 3 No. 60, 2/6 each; 2 No. 250, 4/-
each; Irauic short wave coils, new, 2 size 4, 1/6
each; size 6,, 2/-; McMichael base type supersonic
transformers, 3 intermediate, 1 filter, 3/6 each; Col-
vern medium and long wave oscillator couplers, 2/6
each; Lewcos 6 -pin coil buses, 2 double wave switch-
ing incorprirated, new, 6/- each; ' rectangular, 1.16; 3
circular, with screens, 2/6 each; 2-pin..coil-holders,
4 Lissen, 2 Igranic, 6d. each; Ormond S.M.'dials,
standard, 2/6; baby. 2/-; 2 Iso, 1/- each: varrable
condensers, 0.0005, 3 J.B., Universal log, 3 Ormond
logarittimic, 5/6 each; Ormond S.L.F., 2/-; 0.0003
Ormond square law friction control, 6/-; P.S. twin
gang, 5/-; 0.0001 Pye differential, 3/-; .-Keystone Mid-
get, 2/-; Igranic neutralising, 1/6; Formo denser 7,
1/ Mainsbridge condensers, 400. volts test, 3 Dubilier,
2 mfd., 2/- each; 2 T.C.C., 1 mid., 1/9 each; Hydra
1 mfd., 1/6; 2 Lissen 0.1 mfd., 1 J. each (all as new) ;
Mullard 4 mfd., 2/6; H.F. chokes, 2 R.T. dual astatic,
2 Climax binocular, 3/6 each; Lissen; 2/-; L.F. trans-
formers, R.I. liypersnu, Nicore I, 12/6 each; Lissen
super 3,A-1, 9/-; B.T.H. 2-1, 4-1, 3/- each; P.M.
R.C.C. unit, 5/-; Blue Spot 66K unit, 10/6; wave
switches, 2' new pattern 3 -pole D.T.,- 3/6 each; 2
Ormond Rotary 3 -pole, 2/- each; variable resistances,
Clarostat Universal, 4/6; Igranie, 1 meg.. 1/6;
potentiometers, 400 ohms,McMichael,' 2/ 6; Lissen,
1/6; Igranic, 1/3; 1/ me g., lotorohm, R.I.,-3i each;
1 mee Rotorohm, 3/-; Igranic, 2/6; rheostats, Burton.
10 ohm, Lissen 7, 35 ohms, 9d. each; 4 -panel, 30
ohms, 1/- each; wire wound anode resistance holders,
Varley, 100,000,-250,000, 3/6 each; Ferranti, 5,000,
2 of 25,000, 2 of 30,000, 2/- each; Dubilier 100,000.
1/6.; valve holders, Bowyer Lowe pentode, 1/6; 9
Lotus antiphonic, 6d. each; 6 fixed, 3d. each; Bowyer
Lowe standard screening box, unused, 3/6; valves, 2
P.M.12, 7/6 each;. 2 P.M.1 H.F., 2 P.M.1 L.F.,
P.M. t1 X., P.M.IA, 3/- each, all full emission; new
Mazda P220, 7/6.-$ox 7191, c/o The Wireless World.

[1248
b ADIO HOUSE, HUDDERSFIELD, issues the Reli=
1L ability Wireless Guide, which will bey sent post
tree upon request by Messrs. J. H. Taylor and Co.,
15, Macaulay St., Huddersfield. [7823

APPARATUS Value £50 for Disposal, cheap.-Par
Oculars from Pepper, Wake Green Rd., Birming-

ham. [1274._.

TRON Spiral Core, airspaced segments, II.F. choke;
J 2/6; trade supplied.-Calton-Stewart, 28, St.
Enoch Sq., Glasgow. [1277

NEW Unused Parmeko Mains Transformer, input
230v. 50e., 'output 400-0-400v. 100 m.a., 7.5v.

3.2a. C.T., in special screening case; bargain, £4.-
6u-rnetts, 201, Amhurst Rd., E.8. [1293
MAZDA H.L.210, new, 6/-; Megostat Imeg, 3/6;
1 Gecophone Imeg potentiometer, 3/-; wanted, pair
Everyman Four longwave plug-in coils.-Allsopp, 29,
Beulah Hill, S.E.19. [1288

DYNAMOS, ETC.
2OOVOLT 5 amp. -hour, 6 -volt 120 amp, -hour

batteries, gas engine, charging generators; see
working. - Miller,  Beecheroft, Lakewood Rd.,
Chandlersford, Southampton. [1262

FOR Sale, petrol engine, 2 -stroke, air-cooled by fan
coupled to 12-yolt 8 -10 -amp. dynamo, complete

';ith switchboard,: meters, cut-out, etc.- price

[12

£6.-
Simnionds, 19, Hillsboro' I d., E. Dulwich, S.E.22.
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DYNAM I C

S
i"

PEAKELt
Definitely supersedes the moving coil

"SILVER
GHOST."!

Manufactured under FARRAND and LEET DPBONE STANDARD
HOPKINS' PATENTS and Pa'ent Applications.

NATURALLY THE BEST
CHASSIS COMPLETE STANDARD (AMC DE-aXE CA(SiNET

[310f5'IO 16'10
ASK YOUR DEALER FOR A DEMONSTRATION.

Sold w[th a written GUARANTEE FOR
12 MONTHS. Send for details.

,

+

411,"--,.. .

VaaE
- INDUCTOR

i"`@ \ At y

%y 1 ¡rmSPEAKERh`' '
/ ''iiti1Q\

P S A. LANiPLIJGH LTD-

A.M I ,y,' 51-52, Chancery -Lane, London, W:C:2.
'Phonliolbnrn i525. [0001 I KINGS ROAD, TYSELEY, BIRMINGHAM.

.4dverllselnelzts lor " 7he 11'ireless ti'orl-rl " are only acce.ptrtl front pirms ree. oeliete to he Utoroughly reliable.

DID

.EXCHANGE.
i%TANTED A.F.6 and - Hypercore,' exchange Crossley
Vt pick-up, Browning Drake _drum control, A.F:3,

or other accessories.-Hoare, Brownlow, I-Iindhead.
[1251

TRANSFORMERS, 230 volts, 800+800 amp. (2),
hot wire amperes, milliampere, 500, Kik trans.'

former, choke charger, L.F. transformer, condensers,
etc.; eté.; wanted, good camera or anythin useful,
cr sell -Turner, 316a, Newchurch Rd., Stack teal .

Bacup [1276
MITE BELL WIRELESS, Ltd., 205, Uxbridge Rd..

W13, for best part exchange deals; we originated
this system; every deal on its merits; nothing too
small or too big; .gramophones, etc., accepted; save
money and. time by first coming to us £1291

GRAMOPHONES, PICK=UPS, ETC.
DD T.H. rick -ups and Tone -Arms, cranked; -22/6 each;
1D send for list: G2VM, 27a; Bridget St., Rugby.

[1265
PATENTS.

THE Owner of Prov. Patent No. 9653/30 reláting
to an earth -tube with self soldering connection,

is prepared to dispose of same.-Write BM/MHTV,
London, W.C.1. [1201

PATENT AGENTS.
ATENTS and Trade Marks, British and foreign--

-

Gee and Co. (II. T. P. Gee,- Member R.S.G.B. and
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EXACT. TUNERS
250 to 2,000 metres.

No further coils are required, tuning is as simple as
A.B.C., see "Wireless World," January.25th:"We
can strongly recommend these tuners." Send postcard
for particulars and Circuits FREE to

THE EXACT MANUFACTURING CO.
Croft Works, Priory Place, COVENTRY,

BONA FIDE TRADERS' GUIDE.

Send for our comprehensive Illustrated List.
QUICK SERVICE. QUICK SERVICE.

THE QUALITY HOUSE.
PERSEUS MFG. CO., LTD. (Dept. W.W.).
BRANSTONE RD., BURTON -ON -TRENT.

M ETAL CA RI N ETS
for all Wireless World sets from 22/6.
Aluminium screening boxes, all sizes, to
order. Standard size from stock,

6x 6X 61, price 4/- each.

W. H. PARKER, Sheetmetal Workers,
Back Autumn Terrace, Leeds - Tel. 52859.

111111=~111111

POLAR,
because of their precision in
design and construction, give
you a higher degree of
efficiency combined with
tasting service.

Write for New List-Free.
WINGROVE & ROGERS Ltd.
188-9, Strand, London, W.C.2.

® REPAIRS 11
Any make of L.F. Transformer, Loudspeaker
or headphones repaired and dispatched within
48HOURS-TWELVE MONTHS' GUARANTEE
with each repair. 4/- Post. Free.

Terms to Trade.
TRANSFORMER REPAIR CO.,

Dept. W.,
blk 953, Garrett Lane, Tooting, London, &W.17 A

TI LTRACK"
,CPetent ST.Et L STORESsrsiSnf

IFor the Wireless Experimenter, Factory,
Factor and Retailer,

Full Rcrlieuulara/rom Sole Manufacturer and Patentee,_

BERTRAIVI THOMAS, WarMANCHESTE$lme,

T.14 PLUGS & SOCKETS.
Standard Socket Id. each. Plugs 8d. each,
6 colours. Name Plates, 40 kinds, Id. each.

Write for list X105
Ill J. J. EASTICB & SONS, 11S, BunhillRow,

London, E.C.1.

Ping in parts

heAMATEUR
HOTOGRAPHER& CINEMATOGRAPHER

--the Journal for Everybody with a Camera+
EVERY WEDNESDAY 3d. w.w:37

Mention of The Wireless

THE WIRELESS WORLD AUGUST 27TH, 1930.

REPAIRS.
SCOTT SESSIONS and Co., Great Britain's radio

doctors; read advertisement under Miscellaneous
column. [0263

THE BARNES RADIO SERVICE. -Repairs, re-
building, demonstrations, radio gramophones and

scratch filters; reproduction specialists; any distance.
-53, High St., Barnes, S.W.13. Prospect 5633. [9705

GUARANTEED Repairs by Experts. -Loud -speakers,
headphones, cone units, pick-ups, any type, re-

wound, remagnetised, and adjusted post free 4/-; trans-
formers, from 4/ -.-Howell, 91, ' Morley Hill, Enfield,
Middlesex. [9555

TRANSFORMER -and Choke Repairs by Specialists;
3/6 each, post free. -James, 190, Bitterne Rd.,

Southampton. [1278

MISCELLANEOUS.
SCOTT SESSIONS and Co., Great Britain's Radio

doctors, officially approved as wireless repairers
by Radio Society of Great Britain and Wireless League;
old sets of every type repaired, rebuilt, modernised;
send set for immediate quotation.
SCOTT SESSIONS and Co. -New sets constructed

with your or our components, guaranteed finest
workmanship; we specialise in " The Wireless World "
circuits; remember, we have satisfied customers
throughout the British Isles and in three Continents;
if you so desire, we will design and construct high
grade apparatus to suit your especial circumstances for
quality, range and selectivity. Tel.: Tudor 5326. Mus-
well Hill, London, N.10. [0262

ALEXANDER BLACK,

THE Original Wireless Doctor, will call (London
and. Home Counties) and cure your set.

CONSULTATIONS by Appointment without Obliga-
tion; sets installed, maintained and brought up

to date; components and McMichael portable sets on
hire; purity reproduction specialists.
r .

Ebury St., Victoria, S.W.Y. Sloane 1655.
[0277

EASY Payments. -We supply, by easy payments,
components, accessories, and sets, any make; 10%

down, balance spread over 11 months. -Send list ofrequirements to London Radio Supply Go., 11, Oat
Lane, London, E.C.2. [0337

7j1P,RGINEERS, novice or expert, £300, £400, £500
.1S per year or more is within your grasp. In our
handbook ' Engineering Opportunities," Prof. A. M.
Low explains where the good posts abound. This hand

has shown the way to better things to over 20,000
of your fellows; it contains details of A.M.I.Mech.E.,
A MI.E.E.s A.M.I.C.E- A.M.I V E., A:M:I.Struet.F.
Metric, C. and G., G I O , etc., exams., outlines home
study- courses in all branches of electrical, mechanical,
motor and wireless engineering, and shows the
advantages of our appointments- department; why stay
in. the Hammer and File Brigade? Send for our free
handbook at once, stating branch, post or exam. which
interests you. -British Institute of Engineering Tech-
nology, 87, Shakespeare House, 29-31, Oxford St:.
London, W.I. [1185

ILLIAMMETERS ! !-Low resistance moving coil
instruments, panel mounting type, reading 0-5

m.a., each supplied with shunt to read 0-25 m.a.;
bargain offer, 15/- each,- post free. -Hogan, 79, Sand
mere Rd., Clapham, S.W. [1257

WANTED.
SLIDE Rule, electrical and mechanical engineers,

loin. or 20in., Faber preferred. -Gardiner, Zen -
nor, St. Ives, Cornwall. [1252

SECOND-HAND Burndept New S.G.4 1930 Portable
Wanted. Box -7181, c/o Tice- Wireless World.

[1246

TRANSFORMER, Ferranti A.F.5 preferred; also
Blue Spot unit. -Ratcliffe, 51, Scarbottom, Hali-

fax. [1284

BUSINESSES & PROPERTY FOR SALE,
TO BE LET, OR WANTED.

W.13, main road. -Wireless accumulator business,
profit £4 weekly, 2 plants, rent £80. ample

scope five man; price £150, including good stock,
genuine bargain. -Box 7239, c/o The Wireless World.

[1290

SITUATIONS VACANT.
RADIO Engineer Wanted Manchester District, must

be capable of -designing eliminators and all mains
sets, only applications from first class technical men
will be considered; state age, salary and experience. -
Box 9, Osborne -Peacock Co., Ltd., 11, Piccadilly, Man-
chester. - ' [1208

YOUNG Man, public school type, wanted, for set
building, testing and servicing, radio knowledge

need not be very great, but the applicant must bea
good 'metal worker and keen on radio, no men witn
only experience of kit set building need apply. -Give
full partioulafs di- engineering and wireless training
to Box 7240, err) The Wireless World. 11292

World," when writing to advertisers, will ensure prompt attention.

A Shoal
of Requests'

A recent advertiser in
"THE WIRELESS WORLD'

writes as follows:

X "I feel I ought to
inform you how success-
ful my small advertise-

\ ment was in " THE
X WIRELESS WORLD"
X of December 25th.
X

Even before I had seen it
myself I had received a
shoal of requests of all

X descriptions. Practically

X
everything was sold."

X. Martin Woodroffe,
Westington,

Chipping Carnpden,

S Gloucester.

X

W.W.gr.

XXXXXXXXXXXXXXXXXXXXXX

"Could have been sold
over a dozen

times!"
A recent advertiser in
"THE WIRELESS
WORLD" writes as
follows

"You may be pleased
to know that the coils
I advertised in
'THE WIRELESS
WORLD' could have
been sold over a
dozen times.
"They were sold first
post here on 'Thurs-
day morning, and I
had applications for
them for a fortnight
after."

W.W.92.

W. A. Pell}-,
Pierhead,

Eastbourne.

A fi
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SITUATIONS WANTED.
DIO Engineer (26), competent, reliable, canal-

-1-10 enced, desires situation, technical, sales, servicing;
references.-Slater, 8, Whittam Av., Marton, Black -

,1.1. [1268- [1268

QUALIFIED Engineer (34, public school), requires
progressive post, extensive experience in the

manufacture and use of low frequency amplifiers ann
electrical sound recording instruments, wide techni-
cal and practical knowledge, technical or administra-
tive; £300 p.a.-Box 7227, c/o The Wireless World.

[1258

ADVERTISER (25), 8 years' technical experience,
3 years on design and operation of public address

amplifiers and servicing, high class all mains receivers
and radiograms, requires situation.-BM/MHTV, Lon- _ valves and cabinet.
con, W.C.1. [1279 = Cash Price - £6 . 17 . 6 =_

TELEPHONE Engineer, age 26, at present em-
pluyed on sound film reproducer maintenance, de-

sires either studio or sound news recording work.
Box 7238, c/o The Wireless World. [1287

THE WIRELESS WORLD

EASY TERMS
WE specialize in the supply of all

good quality Radio sets and corn- -_
ponents on easy terms. We will give
you efficient and prompt service. A
few examples below :-

NEW COSSOR EMPIRE

STUPENDOUS!
A recent advertiser in
"THE WIRELESS WORLD"

writes as follows:

" As the results from my
advertisement in 'The
Wireless World' were
stupendous, I shall be
glad if you will cancel
my advertisement in
next week's issue as I
am cleared out.

I might add that ` The
Wireless World' is the
best journal I have
read."

W. F. Macbeth,
" Bramar,

Ballymena, Ulster.

w.w.8q.

EDDYSTONE

Bole Manufacturers:
STRATTON & CO.,LTD.,
BROMSGROVE STREET,

BIRMINGHAM.

A7

MELODY MAKER
Complete kit of parts, including

or 10/- with order and
11 monthly payments of 12/6

EKCO A.C. ELIMINATOR
MODEL r.V2o.
Cash Price - £4 . 12 . 6
or 8/- with order and
11 monthly payments of 8/6

12 EXIDE W.H. UNITS IM
(12ov., 5,000 m.a.)
Cash Price - £3 . 15 . 0
or 516 with order and
11 monthly payments of 7/-

NEW BLUE SPOT 66R UNIT
with large cone chassis.
Cash Price - £2 . 10 . O
or 5/- with order and
10 monthly payments of 5/- -

Send us your enquiry and á quotation will be sent
by return.

London Radio Supply Company,
a. 11, OAT LANE, NOBLE ST., LONDON, E.C.2

TELEPHONE. NATIONAL 5977

-a'1111111IIII l' I I ill ',','' ill Dill IIILI!!!IIIII I,IIII IIII'IP;!I'Illilllllllll'!lil'.'lllllllil lllllll I II i=

SEND TO -DAY
FOR OUR FREE
36 -PAGE
BOOKLET
"SOUND
ADVICE."

Super Power Moving
Coil Speaker.

The Finest
High - grade
Speaker in
the World

PERFECT
RECEPTION F OR
MUSIC LOVERS

BAKERS
Itallt~ltRAMOM~
Offices 89, Selhurst Rd.,

S. Norwood, S.E.25.
Works 42, Cherry Orchard

Rd., E. Croydon.

SHORT WAV E
APPAR ATUS

TYPE A.V.
INDUCTANCE ASSEMBLY
This complete inductance unit for short
slave reception consists of five inter-
changeable coils with mounting stand,
the range from 18-90 metres being
covered efficiently with a 00015 con-
denser. The arrangement makes use of
aerial, grid and reaction coils ; the first
named being variable to prevent blind
tuning spots. Wound with well -spaced
turns, entirely opén.core and low loss
banana -type mounting pins, the short
u -ave performance of the coils is un-
equalled. Full circuit details enclosed.
Extra BBC coils can be supplied.
PRICE 20/- WITH STAND.

Send for complete list
(W) of short wave

apparatus.
London Berries Depot:

WEBB'S RADIO ELECTRIC
STORES,

169, Charing Cross Road, W.C.E.

ADVERTISEb1ENTS.

Situations Wanted.-Contd.

ELECTRICAL Engineer, seeks change, wireless,
television. experience.-Write Box 7206, c; n a'iu.

Wireless World. [1251

BOOKS, INSTRUCTION, ETC.

STEP by Step Wireless.-A complete course of in -

first 4 weeks.-Clifford Pressland, A.M.LE.E., Hamo -
ton -on -Thames.

struction for wireless engineers; send 1/-

[0195fr

FREE: Inventor's Guide on Patents.-T. A. A., 253.
(WI, Gray's Inn Rd., London, W.C.1. [6373

" WIRELESS World," September, 1925, to date,¡. 254 copies; what offers(-Williams, 48, Ford
Park Rd., Plymouth. [1263

" WIRELESS MANUAL" (1930 edition). By Cap -
VV tain J. Frost.-A popular, practical, non-techni

cal guide to choice of set, installation, use and. mainten-
ance; learn how to secure perfect reception.-Illrs.
Crated 5/- net, from a bookseller, or Pitman's, Parker
St., Kingsway. W.C.2. [1145

COOTOR LE
The Motor Cyclist's Newspaper

EVERY THURSDAY - 3d,
Publishers: ILIFFE & SONS LTD., Dorset House,

Tudor Street, London, E.C.4. W.w.rs

H.&Be

COMPONENTS FOR THE"ALL D.C.THREE.
If

Aluminium Screening Boxes, 61x 61 x 6 in.,
complete with screws, 5/6 each.

Ditto, in Copper, 6/6 each.
Aluminium Base Plate, 21 x 7 in., 16 s.w.g.,

3/3 each.
High quality 9 -ribbed Ebonite Formers, 3 in.

dia. x 4 in., 2/. each.
Special Oak Cabinet, complete with base,

drilled and cut Exactly to specification,
fitted with 4 ventilators and rubber feet,
48/-.

We can supply the complete kit or any individual
component. Write for detailed Price List.

AMERICA BEATEN.
SHORT WAVE ENTHUSIASTS,

Please wait for our 1931 Price Lists and illustrations of the
H. ,5 B. Short Wave Coils, Formers and Receivers.
Ready first week in September. Write Now and reset ve
your copy. We apologise for the delay, but it will be

worth while waiting for.
Carriage paid on all Cash orders.

H. & B. RADIO CO., 34, 36, 38, Beak Street,
Regent Street, L,nd,n, W.I. Gerrard 2834.

... Rol
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Advertisements for " The Wireless World " are only acceblect from firms loe believe to be thoroughly reliable.
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PAGE

5

15
12

Holzman, Louis, Ltd. Cover i.
Hughes, F. A., & Co., Ltd ....... Cover i. &ii.

Imperial. Airways, Ltd. 4

Lamplugh, S. A., Ltd.
Loewe Radio Co., Ltd. .. .. - ...
London Electric Wire Co. & Smiths, Ltd.
London Radio Supply Co.
Marcomphone Co., Ltd.
M -L Magneto Sy-ndt, Ltd.
Mullard Wireless Service Co., Ltd. ...... Cover i.

13
13

3
15

6

Parker, W. H, 14
Ltd.Perseus Manf. Co., 14

Pertrix, Ltd.
Philips Lamps, Ltd.
Player's 8
Potter, H. B., & Cp., Ltd. 16

Radio Gramophone Development Co.

Sheffield Magnet Co. 16
Siemens Brothers & Co., Ltd. 9
Stratton & Co., Ltd. 15
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The
Phone Co. Broad

:4;Gr(asa2liso861111116 1119
2°866 Sheffield

Postage
3/ -

Unrivalled for all
WIRELESS & ELECTRICAL Purposes.

Write to Magnet DePt.
ior Latest Booklet.

e
DARWINS LIMITED, Fitzwilliam Works, SHEFFIELD.

London Office: 80, Bishopsgate,E.C.2.

TO SE HEARD AT OLYMPIA
STAND 125

OR IN DEMONSTRATION ROOM
September 19'---2.7"

PARFAIT
SUPPLIED IN SIX FINISHES

Semi -Polished Black . Semi -Polished Mahogany
Highly Polished Black Highly Polished Mahogany

Matt Cube Surface.
Obtainable from most wireless dealers.

Advertiament of R. B. Pottat S Co.. Ltd, station B.,ndino, RoCkIDALE.

)fention of The Wireless World," when writing to advertisers, will ensure prompt attention.
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THIS.....
IS WHAT YOUVE
WAITED FOR!

RADIO
EXHIBITION

OLYMPIA 1930
STAND

No. 105

PRICE
£0-15-0
Speech Trans-
former 15/- extra.

A new R.K. with permanent magnet
designed to work --and work well --without
the application of extra power. This new
model, which is so easy to install (just
connect it to your set, whether mains or
battery driven), still upholds the reputation
for tone and quality which the other R.K.
models have held for four years.

The price is exceptionally reasonable
when the remarkably fine reproduction is
compared with that of other speakers and
therefore offers excellent value for money.
There are three other R.K. Reproducers-
the Senior with built-in rectifier for use
with A.C. mains, price £11 10s., and the
Standard Senior, price £7 7s., and Junior
Model, price £6 6s., all of which are obtain-
able through your radio dealer.

Ask your dealer for particulars of
hire purchase terms.

THE ./G ? NEW
J()PERMANENT `` - \ MAGNET

REPRO CERS

i

ED `tF` 9\ O

IIRIES 
THE EDISON SWAN ELECTRIC CO., LTD.

Incorporating the Wiring Supplies, Lighting Engineering, Refriger-
ation and Radio Business of The British Thomson -Houston Co., Ltd.

Radio Division:
la Newman Street, Oxford Street, W.1

Showrooms in all the Principal Towns

EDISWANW.89 i

The Varley Push -Pull Output Transformer,
like a part in a mighty machine, perfectly
designed, certain of maintaining its effici-
ency for years to come, contributes to radio
that lives and will live-VARLEY radio.
You can be confident that in your radio set
the Varley Push -Pull Output Transformer
will give you thousands of hours of effici-
ent performance. Carefully tested, the
halves of the split winding are exactly
matched, to ensure very little risk of L.F.
oscillation. For use after the largest super
power valves, it is tapped to give two ratios
for high and low resistance speakers.
It is a transformer that will live. Not for a
matter of months but for years, this trans-
former will be playing its part in giving
you better radio. It is a transformer of
VARLEY quality.

PUSH-PULL OUTPUT TRANS -22 6
FORMER (Double Ratio) .. .. /

Royalty l,'6 extra
HEAVY DUTY PUSH-PULL IN- 23/6
PUT TRANSFORMER

Royalty 1/6 extra
Write for Section D of Varley Catalogue, which
gives particulars of our Intervalve and Output

Transformers and Chokes.

Advertisement of Oliver Pell Control Ltd., Kingsway House ro3, Kingsway.
London, W.C.2. Telephone: Holborn 5303.

Advertisements for " The Wireless World " are only accepted from firms we believe to be thoroughly reliable.
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PROGRESS
IT is not until we inspect the great modern'

lifeboats of to -day that we realise what
great progress has been made in the last
century. Our lifeboat service - perhaps the
finest in the world-is built up on many years
of hard endeavour.
Similarly it is the result of years of research
and experience which has placed the Pertrix
so far ahead of any other battery. There is at
NO SAL -AMMONIAC '
in the Pertrix-that is why you have 60% 1114longer life entirely free from crackle or faulty
reproduction. See that you buy a PERTRIX
battery-the result of Modern Progress.
Pertrix batteries for flash lamps are also
available. Write for Leaflet B, which will give
you full particulars of all types

PRICES.

DISCHARGE 12
STANDARD. MILLIAMPS.

Size in inches.
GRID BIAS.

Volts. L. B. H. s. d. Volts. s. d.
60 51se x 6-',r x 3-k 8 0

100 81 x 6i, x 3,1,-

9 ............. 1 6

120 i0I x 61 x 3,1, 15 6 15........ 2 6

ERTRIX
DRY BATTERY

PERTRIX, LTD., Britannia House, 233. Shaftesbury Avenue, London, W.C.2.

Printed for' the Publishers, ILIFFE & SONS LTD., Dorset House, Tudor Street, London, E.C.4, by The Cornwall Press Ltd., Paris Garden, Stamford Street, London, S.E.I.
Colonial and Foreign Agents:

UNrTEo STATES-The International News Co., 131, Varick Street, New York. FEANox-W. H. Smith & Son, 248, Rae Rivoli, Paris; Hachette et Cie, Rue Réaumur, Paris.
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