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The Peter Pan

—a Burndept loud
speaker 'for one guinea

new and inexpensive Burndept lond speaker has appearcd

at a most opportune moment — when everyone is
concerned with the Christmas Present problem. This
addition to the extensive Burndept Range is the ** Peter Pan ™'
Loud Speaker, obtainable at the moderate price of one guinea,
It can be operated from a two-valve receiver, and gives quite
sufficient volume to fill a small room while its pure tone
and rendering of broadcast music and speech is all that could

be desired. Like the

Ethovox Modecls,
gracefully shaped, and coloured a rich mahogany shade.
diaphragm is adjusted by means of a knurled knob,
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Valve and Crystal users

who desire maximum results from their Wireless Receivers will
be wise ‘to consult the Burndept Components Catalogue. Two
nost interesting components described therein are the Anti-Phonic
‘alve Holder, and the Burndept Micrometer Crystal Detector,
The Anti-Phonic Valve Holder affords complete protection for
the filament of any valve, and climinates the microphonic noiscs
usually associated with dull-emitter valves.

Climatic conditions do not affect the Anti-Phonic Valve Holder,
as there is no rubber to pevish. This holder consists of an innes
and an outer portion joined together by four spiral springs which
make the electrical connections and also support the valve holder
which is made of highlv-polished bakelite. The valve sockets are
countersunk to obviate the sk of.short circuits, Don’t Ieave
your valves unprotected—fit Burndept Anti-Phonic Valve Holders,

The most important feature of the Burndept Crystal Detector is
the micrometer scresw which permitscvery fine adjustment of the
gold catwhisker to be made with case. The Durndept Synthetic
Crystal, which is enclosed with all working parts in a glass tube,
gives excellent signal strength,  Fil a Buvndept Crystal Detector and
oblain clear veception with easy manipulation.

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

BURNDEPT

HEAD OFFICE : Aldine House, Bedford Street, Strand,

Londen, W.C.
Telagrams

BRANCHES AT :

Belfast, Birmingham, Brighton, Bristol, Cardiif; Exeter,

Leeds, Liverpool, Manchester, Newcastle, Northampton, hnttmgham

Telephone : Gerrard gnya. Burndept, Westrand, Loadon.

Glasgow,
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The N.A.R.M.A.T. Sees Reason

2 are pleased to be able to
W announce that in 1926
there will be one large
combined wireless exhibi-
tion, organised by the. National
Association of Radio Manufacturers’
and Traders, at which both members
and non-members will exhibit their
goods side by sidle.  The exhibition
will be held at Olvmpia, and will
unguestionably have an immense in-
fluence on the trade.

Both last vear and this the
N.A.R.M.A.T. held an exhibition at
which many well-known firms of
high standing were unable to show,
not being members of the associa-
tion in question. The public looked
in vain for these firms, and immedi-
ately saw that the exhibition was
not representative.  When we con-
sider that a very appreciable pro-
portion of the visitors, both trade
and private, to such an exhibition
come for the purpose of making
their choice among the latest appa-
ratus, it does not take much further
thoug it to understand how in such
circumstances trade suffered. In the
past the N.A.R.M.A.T. figuratively
has shrugged its shoulders, and
airily indicated that the cure is, of
course, to join the N.AR.M.AT.!
Although in the inner circle of the
Association there have been many
who felt that a single exhibition had
its advantages, in the past the more
violent elements have had their way.
Now, fortunately, wiser council has
prevailed, and the new attitude will

result in a single really representa~
tive exhibition at Olvmpia next year,
which will form a landmarls in the
history of the industry.

The conversion of the N.A.R.-
M.AT. to the idea of the unified
exhibition is a change of policy
[t ey 1
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which indicates a more "tolerant
and sympathetic attitude to the
trade than they have taken in the

past.
those who object
M.A.T., and all its works on prin-
ciple. Such an Association properly
conducted: can be of immense benefit
to the whole industry, but its conduct
requires the most careful watching,
and immediately it loses a sense of

We have no sympathy with
to the N.AR..
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proportion and forgels that first and
foremost the policy must be for the
benefit of its members, and not for
a favoured few, it becomes, not a
beneficial but a pernicious organi-
sation.

In October, in a now well-known
letter to the wireless trade, we made

it perfectly clear that if N.A.R.-
M.AT. and non-N.ARMA.T.
members did not come together

under a single roof of their own
accord, Radio Press, Ltd., would it-
self Londuct a single e\hlbltmn, as
being an impartial orbamsatmn with
the necessarv national influence.
The immediate result of the letter
was that we received dozens of let-
ters from manufacturers of high
standing, promising support for such
an exhibition, should it be neces-
sary - fer us to conduct it, and a
special company was duly formed to
provide for the emergency.

Now that the N.A.R.M.A.T. has
come to a wise decision, the neces-
sity for our own exhibition will not
arise. The incident, if it can be so
called, is now closed, and it remains
for the whole industry to appreciate
the broad-minded decision of the
Association in the matter. Within
the next few months the National
Association of Radig Manufacturers
and Traders will pass through a
very difficult period, but its wisdom
in making the latest decision will do
more to consolidate it, and gain
support for it, than anything else
that could have happened.
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i Some Heterodyne and Rectification Effects
By Captain H. J, ROUND, M.1.E.E.

-«
4
4 In the followmg article Captain Round discusses in detail the effects of heterodyne rectification on
\‘: selectivity, together with seme notes on the supersonic heterodyne.

O e e e S S S R e Q-W#0000‘”0M*‘“#“‘““’OO"“"' »

NHERE are some  phenomena connected
with rectification which affect the ques-
tion of sclectivity in a way which [
proposce to show. Careful consideration
of these points led Armstrong to evolve
the  super-heterodyne  in l‘m;s in

1017-1918.

Thc various questions involved are very difficult to
kecp in one’s mind, and | find it wise to put the
arguments down in sketch or wiiting 101m step by

stcp‘

NN
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Fig. 1.—In this diagram the shaded portions of the curves
represent the current which would flow if a perfect
rectifier were applied to the oacxllatwn.

Perfect Rectification ,

Fig. 1 represents an osc;llauou' freguency n, and
the shaded portions represent the current which
flows if we apply a perfect rectifier to it and plot the
resulting current. A little later T will discuss what

Amplitude
AW

N\

Trme

happens in certain local cases if the rectifier has the

usual bend.

The result through the rectifier will obviously be a
current that will move a galvanometer, plus a complex
alternating current with a basic frequency the  same
as n. ‘

Audible Detection :

Now if we added a weak oscillation from another
source to the first one (Fig. 2), first at the same fre-
quency and phase, and then of opposite phase, we
should get the galvanometer increasing its reading and
then decreasing its reading (the galvanometer will not
respond to the H.F. component); if the change from
the same to opposite phase takes place at an audible
frequency, we can use a telephone instead of the

alvam)mctex and get an“audible note.

Beat Notes

Obviously, we can get just the samc néte by some
method of changing the strength of our original oscil-
lation (this would be called modulation), or we can get
it by adding a weak oscillation to the first one, with
a fuquengy such that it first adds and’ then subtracts
from the first oscillation at the same rate as the
reversals.  This is called producing a beat note. There
is a little difference between these methods which it is
not necessary to go into at present.

It is very important to note and definitely grasp the
reasons why a rectifier is necessary in all these cases to
produce an audible note in the telephones or a move-
ment in the galvanometer.

Modulation Frequency

Now even if our modulation is made of too high o
frequency to hear, the rectificr is still producing a new
alternating current of the modulation frequency; and,
likewise, if the beat frequency is raised to this inaudible
note, the new alternating curreat is still being pro-
duced.  In all considerations here T am taking the case
when the modulation produced in any way is weak;
matters get very complicated otherwise, and in the
beat method of simulating modulation we can assume
always that one of the frequencies is much weaker
han the other. Suppuse that our weaker wave is now
modulated by speech, and that we add it to the stronger
wave, then it is quite easy to see that if the two waves
are of the same frequency and phase the result is just
the same as if we modulated the stronger wave, except
that the amount wiil vary depending upon the phases
of the two waves,

Inaudibte Modulation

But suppose that we alter the weaker modulated wave
to such a frequency that the resulting beat note, due
to beating and rectifying, becomes inaudible; is the
speech modulation of the weaker wave then audible in
our telephones? First the weak wave adds and then
it subtracts from the strong wave amplitude; the
average rectified change over one supersonic beat is
obviously nil on a galvanometer or telephone, so that

Al

(AT

p. Position of Phase Change of Weak 0.5(///a//o/;.s.7

Fig. 2.—Illustrating the eflect of adding a weak oscilla-
tion to another one of the same frequency and altering
the phase.
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whether the speech modulation of the weaker wave is
weak or strong makes no difference.  Therefore the
modulation will be inaudible.

Conclusions
Summing up this point, which is of great importance,
if we are receiving a weak signal on a rectifier gndl
telephones, and if we heterodyne the rectifier with a
stronger wave such that the resulting beat note s
inaudible, then the modulation of the weak signal will
also be maudlblo Unfortunately, owing to the fact
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that rectifiers do not have guite straight line character-
istics the theoretical result is not quite true, but it is
very nearly true.
Homodyning

One important point follows from this. We saw
that if we modulate our weaker wave and add it to the
stronger wave, and if they are the same frequency and
phase, the result is the same as the modulation of
the stronger wave; in fact, we shall get our
speech if the modulation is a speech modulation.
This operation is called ‘‘ homodyning,”” but it is not
easily realisable in practice.  However, it serves to
illustrate a point.  Suppose, simultaneously, we applied
to the rectifier a second weak oscillation, the frequency
of which was sufficiently different to give an inaudible
beat note with the strong oscillation, and suppose this
weak oscillation was also modulated by music, the first
speech would be audible, but the music would not be
audible, and, in fact, no modulated wave outside the
audible beat tone range would be rececived
harmonics).  Homodyning thus gives a selectivity
which is of just exactly the correct width to take in all
the frequencies we want to hear, but it cuts out every-
thing else that gives beat tones outside the audible
range.

A Practical Test

Now, again, suppose that vou are close to 2LO, and
that you want to get Birmingham, and that the selec-
tivity of your receiver is only such that there is alwavs
a background of London. Tune up to Birmingham
and start applying reaction. If the carrier of Birming-

A view upwards inside the lattice structure of the mast
of the recently opened wireless station at Konigswuster-
hausen. The height of the mast is about 900 feet.

ham can be brought up to a strength of several times
the forced wave from 2L0O, then as this carrier pro-
duces an inaudible beat with 2L.O’s wave, it tends to
remove the signals from 2L.O altogether, .

Perhaps on your receiver London is too strong; then
you must weaken your coupling or decrease the size
of your aerial, and usc reaction more to bring up
Birmingham’s carrier, which will wipe out the last
trace of London. :

{except
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The Reverse Effect

When one is using a -selective receiver of great
sensitiveness this effect is vesy noticeable, and it is
sometimes a nuisance, As in certain cases. it can work
the opposite way; for as long as you keep the carrier
of the wanted signa! stronger than the jammer it is all
right, but if the jammer takes charge then he wipes
out your modulation. ’

4 ‘ {

v v

Fig. 3.—Showing (left) the characteristic of a perfect
rectifier, and (right) the form of rectifier characteristic
obtained in practice.

This point consequently makes it very difficult to
estimate the degree of selectivity in tuning, which must
be aimed at in the design of receivers, to give certain
separations. :

Reducing Interference

In general, if the jammer can be reduced by tuning
methods to equality with the decided signal, and you
then have available reaction to bring up the signal you
want, the jammer can be reduced to inaudibility.
Obviously, however, the best thing to do is to have a
selectivity curve on your tuning circuits, which reduces
any possible jammer by pure tuning to very. weak
signals; the only objection is that this is so difficult
to carry to the limit sometimés required that to a
great extent the heterodyning effect has to be relied
upon. )

A Second Rectifier ,

So far evervthing has been comparatively simple, so
let us introduce a second rectifier and study the effect
of it.

We have a strong oscillation and a weak one; they
are combined and rectified, and the resulting alternat-
ing current is applied in some way by means of a
transformer or other coupling circuit to a second
rectifier.  Let our weaker oscillation be of sufficient
difference of frequency to produce an inaudible beat
tone.

Strength of Beat Note

Note first that through very wide limits the strength
of the beat note is proportional to the strength of the
weaker wave, and that alteration of the strength of
the stronger wave will make only secondary differences
to the strength of the beat tone. .

Now if our weak oscillation is constant, and we
re-rectify the beat tone, the combination will send o
direct current through our telephones, and even if we
modulate with speech the strong oscilation we shall
hear nothing of the speech through our second rectifier.
But if our weak oscillation is modulated with speech
the rectification by the second detector will produce
speech.

Application to Duplex Telephony

This peculiar phenomena is used by Franklin in his
duplex telephony, in which he uses his transmitter to
heterodyne to an inaudible frequency the received wave.
He then re-rectifies and gets any modulation ef the




Wirecless Weelly

received wave, but no modulation of the transmitter
emission (within limits, of course), so that the receiver
need never be disconnected when transmitting. Again,
af course, if the receiver signals get stronger than the
amount of the transmitted wave allowed to get into the
receiver, the transmitter modulation will be the only
one heard. The signal has taken charge, an unlikely
thing to happen in this case.
Utilising Beat Tones ,

The beat tones are curlous pictures at another fre-
quency of the original weak oscillations, as, not only
is the original amplitude imitated, but the phase also
is imitated. ;

For instance, it is quite easy to make out that, if
the weaker oscillation is altered in phase by 180 deg.,
the beat tone also‘shifts through 180 deg. So that if
two weak signals are coming in together, and if "ave
beat with a strong USU“JUOIL with both at once, the
~two oscillations will be represented as beat tones in
amplitude and phase, and we can treat them as signals
to be tuned, rectified and received in the ordinary way;
they only suffer from distortion due to rectification
once, not twice. There is, however, one very impor-
tant difference between treating these beat tones as
your signals to be- received and using the original
signals.

When dealing with the original signals, supposing
that you are building a selective circuit, if it is tuned to
a certain wave it will only get that wave and traces
of others of nearly the same frequency. If, however,
you beat first and then use the resulting beat fre-
quencies, you are dealing with two possible groups of
waves; for it is obvious that if n is the heterodyne
frequency, then n+d and n—d will produce exactly the
same beat tone. This effect has to be guarded against
in the superheterodyne,

Perfect Rectification

If our rectifier is very perfect, and has a curve like
that in Fig. 3 (left), it will not be necessary to have
a hetérodyne very much stronger than the signal, the
only condition being that the signal can never reduce
the total oscillation,to zero. Certainly a little distor-
tion enters, in that the resulting rectifier beat becomes
a more and more pure sine wave as the heterodyne
wave is strengthened, but this would not matter much
in - superheterodyne work.  The term  *‘ optimum
heterodyne *’ has no meaning with a perfect rectifier.

Heterodyne Too Strong
But suppose our rectifier curve is like Iig 3 (right).

Then the result will be that for a weak oscillating.

voltage applied, a certain amplitude of current is pro-
duced, but for a stronger oscillation a
proportional current is ploduoLd Too large a hetero-
dyne may run us into sdlumtxon.
The Optimum Heterodvne
In this case, however, the results are npearly the
same as the hypothetigal results on a perfect rectifier,
if the heterodyne carries us well up to the straighter
part of the curve, and if the weak signal applied does
not shift us up and down from this point very much.
" The position is called the optimum heterodyne.
In fact, even with the practical imperfect rectifier

the resulting beat tones are nearly proportional in
strength to the applied signal, so that the only place in
which distortion can occur in a superheterodyne is in
the second rectifier,
applies.

where the ‘“square’ law still

larger
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Results of the Radio Press
Calibration Tests

L R R Py R YR TR YT RYT YT YY Y

HE first series of measurements in connection

l with the Radio Press Laboratories’ Calibration
scheme were taken durmg the evening of
December 10. The list of stations checked, together

with the time of measurement and the frequencne@, 1S 1S
follows :—

sesesesvrsenceenes
000598000 000000000

o T imme Fye- Wave-
Station. 'b?’”" quency length
poan. (ke.} (metres).
Aberdeen .. e 7.45° 603.9 496.8
Birmingham 7.55 629.2 4760.8
Belfast 3.5 684.1 438.5
Llasgow . 8.15 711.9 421 .4
Newcastle 8.25 742.7 403.9
Bournemouth 8.35 779.8 384.7
Manchester .. 8.45 705.8 377.0
London .. . . 8.55 823.3 364.3
Cardift .. 9.5 854.3 351.2
Further measurements of the frequencies of the
above stations were also taken at other times. In this
connection readers should take special note of the fact

that, in order to ensure accuracy in the calibration of
their wavemeters or receivers, the time of taking their
own notes of settings on their instruments should
coincide with the times given for the Radio Press
measurements.

Variations of Frequency

lﬁ, for instance, notes of the correct setting for
Lotkdon were taken on the cv ‘ening of December g, and
the Radio Press measureménts of December 10 were
taken as a means of indicating the frequency obtained
at this setting, an error would be introduced. This is
due to the fact that the frequencies of most of the broad-
casting stations given above do not remain absolutely
constant from night to night.

As e\amples of the variations which may be
expected, we give below a table of measurements taken
on various dates :—

Fre- Wave-

Station. Date. Time. quency length
(k.c.) (metres).
Aberdeen ... Dec. o 6.30 p.m. \663.4 497.1
N 8 4. 0 p.m. 630.8 475.7
ohs 3 e

Birmingham . { " 0 5.30 p.m. 630.0 476.2
NRTI 8 4.30 p.nt. 685.2 437.8
Belfast .. s { . 10 | 4.15 pon. 684.5 438.2
Glasgow .| Various rejadings 711.9 421 .4
Newcastle Dec. 8 p.nw. 741.8 404 .4
. no 9 6.15 p.m. 742.5 404.0
Bournemouth ..} Various reladings 779.9 384.7
arehacter Dec. 8 pm. 7947 3775
Manchester .- 1o pom. 7962 376.8
s 9 p.o. 824.3 363.9

London .. T p.m. 23.7 364.2
i w9 p.m. 857.9 349.7
Cardiff .. , 10 p.m, 854.7 351.0
Tye 9 a.m, 187.4 1,600.9
Daventry e ., 10 9.30 p.m, 187.3 |1,601.6

Continental Broadcasting Stations

In next week's issue of Wireless Weekly we shall
have an important announcement to make with regard
to Continental broadeasting stations.
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yHE past week Thas
| afforded examples of
several astonishing
*“ freaks ' on the part
of  the  somewhat

mysterious conditions
that govern long-distance reception.
These may be best illustrated by a
short account of the stations heard
by the writer and the owner of
avother receiver, both in South
London, all reception taking place
on Sunday, December 6, starting at
06.00 G.M.T. Cuban 2BY and a
Brazilian station were heard, but no
East Coast Americans; they were
heard, however, at og.30. Between
the latter time and 13.00 strong
signals were received from practi-
cally every active European country,
the northern British stations being,
or: the whole, the most powerful.
. Further Afield

At 2.30 p.m. A-6AG was heard,
the signal-strength being about R6,
and half an hour later G-2KF heard
PI-1HR, PI-NAJD, and U-6CTO,
of California.  Between 17.00 and
19.30 the following were heard :—
A-3BQ, A-3EF, O-A4Z, CRP
{Delhi), and HBK (Northern India).
By 20.00 not one of these was
audible, but several East Coast
American stations suddenly ap-
peared. By 22.00 the ether seemed
quite dead, but at 23.co several
Brazilians  werc heard, including
1AC, 1BC, 1BD, rIA, 1IN, zAB,
and 7AA.  Chilian 2L.D and 31] were
also received at good strength.

A Good Effort

G-2KI'  had  another *‘ Iuter-
national field day ”’ on the same
date. Starting at co.co G.M.T. on
Sunday he worked 6ZK, of Pales-
tine. At 03.40 he worked 0O-A4Z,
and U-3AHA, following this up by
communicating with Z-3AS. During
the day he was in communication

with  §-2NM, D-7EC, A-6AG,
CRP (India), and A-3¥YX. The

average report of his signal strength
was R6.
Ireland
We hear that the Irish Free State

Wireless WeeKly

has beeu ofheially allotted the inter-
mediate ** GW.”" There are, how-
ever, very few licensed stations in
operation. The  amateurs in
Northern Irefand use *“ GI" for
their prefix. Up to date the only
active stations that we have heard
are 3NJ, 6MU, and 6TB.

Several readers probably heard a
station a few months ago with the
amazing call-sign of NW-34XYZ.
They will doubtless be relieved to
hear  that  he degenerated into
NW-4X, and finally LA-4X. He is
situated at Stavanger, Norway.

Special Ship Transmissions

Avother Swedish boat i1s now
active on short waves, using the
call-sign SDK.  As he seems to be
audible only at the same times as
when the Brazilian stations are
coming in, he is probably somewhere

‘¢ 1B)

stations ‘“ on the air 7’ than there
have been for some time. 2NM is
working C.W. and telephony on
0,677 ke (31 metres), and 2KF,
sLF, 2YQ, and 2W] are all *‘ big
noises ' on about 6,670 ke (45
metres). 6QB has at last forsaken
his aged and polarising dry cells, and
uses a small motor-getierator. 2ZB
has built a, receiver instead of a
transmitter !  He is conducting
“ world-wide reception pro-
grammes,”’ and has already heard
five new countries on it,
The Eastern Counties

2XV, of Cambridge, may be heard
on telephony at very good strength
on 6,6y0 ke. 2LZ is also very
strong, but, unfortunately, these
seem to be the onlysstations working
telephony consistently at the higher
frequencies.

The low-loss short-wave two-valve receiver constructed by Mr. J. J.

McConochie.

A letter from Mr. McConochie, describing this receiver,

will be found on page 447.

in that direction. The San Fran-
cisco (SGC) was, it will be remem-

bered, in action between Rio de
Janeiro and Stockholm.
London
There are now more London
423

The East of England seems more
active than usual, being represented
by 2LZ, 5QV (Clacton), 2TO (Ips-
wich), and §5GS (Grimsby). We

have not heard a Welsh or West of
England station for some weeks.
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N the course of some
transmitting cxperi-
ments it occurred to
the writer that it would
be very useful indeed

‘ if hie could know defi-
nitely just where the high voltage
and nodal points on his transmitting
inductance were sitvated. It there-
fore ‘became necessary to cvolve a
method by which this could be
determined, and a little considera-
tion showed that our old friend, the
Moullin voltmeter, was particularly
suitable {or the purpose.
Voltage Distribution

A case in which a knowledge of
the voltage distribution woeuld be of
particular value is in the circuit
shown in Fig. 1. In this case the
oscillator circuit Lz Cz is coupled
to the aerial circuit AL1CP by
meais of a small coupling con-
dunser, shown at Cr, and an R.F.
feeder. The point on the transmit-
ting inductance A, at which the
condenser in series with the R.F,
feeder is connected, should be a
high potential point (that is a high
high - frequency  potential point),
white B, the point on the aerial
tuning inductance to which the R.F.
feeder is connected, should be the
nodal point of the aerial carth
system,

First Readings

It was therefore decided to take
a number of readings on a trans-
mitting circuit (dissociated from the

~small A.C.
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aerial-ecarth circuit) similar to that
shown in Fig. 1. The first read-
mgs taken were with the circuit
shown in Fig. 2b, in which the
oscillatory circuit was comnected
acrogs the grid and plate of the
transmitting valve.  Curve No. 1
in Fig. za was taken with the low-
tension filament supply not con-
nected to earth.  As the A.C. mains
supplied the’ high tension (through
a transformer) it was found that a
potential was applied
therchy to the inductance, even with

Fig. 1.— A trans-
mitting circuit
used by the writer,
in which CI is a
small coupling
condenser. The
correct point for
connecting this to
the inductance L2
was determined
by the method
described.
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By C. P. ALLINSON (6YF).
Describing how a Moullin voltmeter may be
used to determine the voltage distribution
intransmitting inductances or‘aerial circuits.
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Effect of Earth Connection

The readings were taken by con-
necting  a  flexible lead from a
Moullin voltmeter, the other side of
which . was connected to earth, to
cach turn of the inductance in turn,
starting from the plate end. The
curve No. 1 shows the voltage dis-
tribution using a 21-turn coil.  The
total voltage swing will be seen to
be approximately 13 units. Curve
No. z was taken at the same fre-
guency, but with the L.T. supply
connected  to earth.  The total
voltage swing in the No. 2 curve is
10 units, so that the actual differ-
ence between the two curves is not
so great as it appears to be, and is
due to the fact that they are drawn
to different scales.  Further, with
the No. 3 curve, the L.T. supply
being connected to earth resulted in
the A.C. component, which previ-
ously had affected the Moullin volt-
meter, not being impressed on the
oscillatory  circuit. The curves,
therefore, show the comparative
values of H.F. potential distributed
along the tuning coil from turn to
turn.  These curves further show
what would be expected, namely;

LT
9 ~

the valve switched out. This mean
potential gave a reading on  the
Moullin voltmeter of g units, and
this point was taken as the zero
point {from which to take the H.F,
readings.  This, therefore, resulted
in the zero point with relation to the
curve being shifted, the No. 1
curve being thereby obtained.
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that the whole of this gircuit is at
H.F, potential to earth,

It will be noted that all three
curves peak at approximately the
same places, namely, at six and
fifteen turns.

Addition of Aerial

The next point was to try the

effect of connecting aerial and
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counterpoise to the oscillatory cir-
cuit, making the necessary adjust-
ment to obtain the maximum aerial
current, and then take a number of
readings with the Moullin volt-
meter,

The curves obtained are shown in
Fig. 3a, Fig. 3b showing the circuit
employed.  With. regard to this
latter, it is interesting to note that
the best position for the L.T. tap
on the transmitting inductance was
found to be at the fourteenth turn,
but the counterpoise lead had to
go to the eleventh turn, which is
approximately the nodal point on
the coil (which consists of twenty-
one turns), The acrial tap went to
the fifteenth turn, and it was found
that if tighter coupling was used by
including a larger number of turns
Jin the aerial circuit, the set went
out of oscillation. Aetually a load-
ing  coil was used in the aerial
lead, but this is not included in the
circuit diagram, for clearness sake.
The No. 1 curve was taken with
L..T. negative connected to carth,
and it will be seen that it is quite
regular in  shape. -~ This ‘ould
seem to indicate that the aerial and
counterpoise connections had been
correctly made,

Lower Potentials

As it was noticed in the course
ol experiments that the largest
aerial current was registered when
the low-tension side of the filament
supply was not connected to earth,
a further set of readings wag taken
under these circumstances. The

“curve obtained is that shown In
Fig. 3, No. 2. Here we find that,

New
T

shown in the curve. The curious
step formation obtained with this
curve will be noticed, but after the
fourth turn from the plate end of
the coil the curve becomes perfectly
regular. 1t may be noted that,
altbough the maximum potentials
obtained with this curve are not so
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The curves have therefore been
drawn as reproduced Therewith,
since thus a better idea is obtained
of the shape of the curves and what
is going on in the circuit.

Voltage Distribution in Aerial

System
The methed described may fur-
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Figs. 3a and 3b.~~ Further readings were taken on the circuit of Fig. 2b,
with the addition of the aerial system.

wgreat as those shown in the No, 1

curve, a larger reading was ob-

tained on the hot-wire aerial meter.
Moullin Voltmeter

For the guidance of those who

may wish to take similar measure-

ments on their own transmitters, it -

should be noted that the Moullin
voltmeter employed used the leaky
grid-condenser rectification method,
the grid-leak being connected be-
tween the grid and low-tension. It
will be realised, of course, that the
readings obtained are not actually
positive and negative as shown in
the curves, but started at a certain
positive value, declined to zero, and
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Figs. 2a and 2b.—Curve No. 1 in this diagram is drawn to a different
scale from that of Nos. 2 and 3.

as the anode is the point of the
transmitter which is nearest to
earth potential, owing to the fact
that the H.T. supply is obtained
from A.C. mains, a very low read-

ing is obtained at this end of the

coil, although
actually

this point is not
at zero potential. as is

then rose again. = As, however, we
are dealing with oscillatory circuits,
it follows that if one end is at a
certain potential and we then pass

to another turn of the inductance

beyond the nodal peint, at any given
instant this part of the coil will be
of opposite potential to the other.
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ther be used to plot the voltage
distribution in the aerial-counter-
poise circuit. . In this case,- of
course, we shall not get any point
which is actually at zero potential,
but we shall be able to determine,
from the curve obtained, which is
the nodal point.

It should be noted that the nodal
point is not that point at which the
lowest reading 1s obtained. To
determine which is the nodal point
in the case of a curve such as that
shown at No. 2z or No. 3 in Fig. 2,
a horizontal straight line should be
drawn, so as to Hivide the curve
into two equal ‘portions above and
below the line. The point at which
this horizontal line crosses the
curve is the nodal point,

Application of Readings

In cases where it is desired to
employ the coupling method shown
in Fig. .t it would be advisable in
the first place to couple Lz to Li,
plot the curve for the aerial circuit,
and determine the nodal point. The
transmitter can now be placed
where suitable, the aerial -induct-
ance L1 being connected to the
aerial and counterpoise leads wher-

ever convenient, irrespective of the

position of the transmitter. The
R.F. feeder is then connected to
point B en-the coil, which has been
found to be the nodal peint, whilst
the other end A may be conmected
to what has been found to be a
high-voltage point ¢f the transmit-
ting inductance L2. It should, of
course, be remembered that the
rodal point will shift if any altera-
tion in frequeney is made.
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. DISTORTION IN L.F. AMPLIFIERS

i o ° B

5 3

% By J. H. REYNER, B.Sc. (Hons.), A.C.G.I., D.1.C., AMI.E.E. 8

§ )

B In this article Mr. Reyner discusses valve characteristics and shows how the usual representation of static

B characteristics may be misleading in practice. He further demonstrates how dynamic characteristics may

& be utilised to determine the correct value of grid bias to apply in L.F. amplifiers for the prevention of 9

% distortion. : g
9

ZHERE are many ideas which are held on
the subject of the operation of low-fre-
quency amplifiers in order to avoid distor-
tion. It is now an almost universal prac-
tice to equip low-frequency amplifiers with
suitable grid bias arrangements, but there
seems to be little definite information as to the correct
- value of grid bias to employ,
Necessity for Grid Bias
Now the use of grid bias is necessary for two
reasons.  The first of these is that the steady voltage
applied to the grid controls the working position on
the characteristic of the valve, and the second is that if
the reproduction is to be rcasonably faithful, then the
grid current must be reduced to a small value.
Avoiding Distortion
If, however, one refers to the characteristics of some
types of power valves, it will be observed that the
value of grid bias recommended by the makers usually
occurs at a point such as A in Fig, 1. " According to
the theory of proportionate amplification, it is neces-
sary to arrange the working point of the valve charac-
teristic. such that over the variation of voltage on the
grid the anode current characteristic is approximately a
straight line. This is by no means the state of affairs,
as shown in Fig. 1, and at first sight it would appear
that this would give considerable distortion.

. s . B
. Questionable Utility of Valve Characteristics

The fact of the matter is that our present method of
giving valve characteristics is unsound, and indeed the
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RECOMMENDED GRID BIAS

Fig. 1.—The grid bias recommended is often such as to
bring the working point well down on the curved portion
of the static characteristic.

Fig. 2.—The actual voltage applied to the anode of the
valve is less than the H.T. voltage due to the voltage
drop on the external impedance in the anode circuit.

information which can be extracted direct from the
characteristics is very small. The ordinary type of
characteristic is obtained under steady conditions, i.e.,
with ne impedance in the anode circuit of the valve.
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In practice, of course, there is zlways an impedance of
some sort in the anode circuit, to enable the energv
developed by the valve to be suitably extracted. The
presence of this external impedance, however, modifies
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. GRID VOLTS
Fig. 3.—Due to the presence of the external circuit the

actual working characteristic is as shown by the dotted
line.

the characteristics so completely that totally misleading

results can be obtained if this principle is not borne
in mind,

Effect of Impedance in Anode Circuit

The current supplied #®y the high-tension battery
flows first of all through the external impedance in the
anode circuit and then through the impedance of anode
to filament path of the valve, i.e., the internal impe-
dance of the valve. Consequently the actual voltage
applied to the anode will be that of the high-tension
battery minus the voltage drop of the external impe-
dance. This point will be made clear from Fig. 2.
Obviously the value of the voltage drop in the external
circuit depends upon the current flowing in the circuit,
co that the actual voltage applied to the anode of the
valve is continually varying, if the anode current varies,
as is always the case in practical reception.

A Practical Instance ™~

Let us consider a practical case.  We will assume
that the valve employed has an impedance of 10,000
ohms at zero grid volts, and we will assume that the
resistance of the output circuit of the valve, whatever
it may be, is 20,000 ohms. The current supplied by a
high-tension battery of 150 volts will then be 5 milli-
amps. The actual voltage on the anode of the valve
will be g0 volts, and it will be seen from the charac-
teristics shown in Fig. 3 that at zero grid volts and
50 volts on the anode the current obtained is
5 milliamps,

Application of Grid Voltage

Consider now what happens if a voltage is applied to
the grid which causes the anode current {o vary. If
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the anode current is increased by 1 milliamp., so that
the total anode current becomes 6 milliamps,, the
voltage drop on the external circuit then becomes
,006 % 20,000 = 120 volts, so that the voltage actually
applied to the anode becomes 150 —120 =30 volts.

Comparison with Curve
Referring again to the curves in Fig. 3, it will be
seen that to obtain 6 milliamps. at 30 volts on the
anode requires about 1.2 volts positive on the grid,
whereas if the anode voltage had remained at 5o, we
should have required only about 0.5 volts positive,

50 VOLTAGE

o }Auobf:
30

ANODE
CURRENT (mA)
3

A3

DYNAMK
CHARACTERISTIC

w9 8 76 5 4 3 2 1 0 1 2z 7%
GRID VOLTS,

Fig. 4.~In a practical case the dynamic characteristic
would be somewhat as shown in this figure.

Similarly, if the anode current decreases to 4 milli-
amps., the external voltage drop is only 8o volts, giving
an actual anode voltage of 7o, Here again we can
produce the current with about —2 grid volts, whereas
with o velts on the anode we should only have
required about — 0.8,

The Actual Working Curve

It will be obvicus frem these considerations that the
characteristic over which we are working is not any
of the usual curves drawn for a constant anode voltage,
but one such as is shown by the dotted line in Fig. 3.

{t is this working or dynamic characteristic whicl
we require in estimating the performance of the valve
under practical conditions.

It may be observed in passing that the change of
4 1 milliamp requires a grid voltage variation of
3.2 volts, whereas from the static characteristic the
grid swing avould be only 1.3 volts. Thus the effective
amplification of the valve has been reduced.

This difference between the actual and the theoretical
amplification factor has been dealt with before in these
columns by Mr. A. Johnson Randall (Wireless Heekly,
Vol. 6,*No. 1). .

A Slight Modification

It will be noted that in Fig. 3 the current with 50
volts on the anode is given as 5 milliamps., a figure
which is obtained by dividing the anode voltage by the
internal resistance of the valve. In practice the actual
anode current is somewhat greater than this, by «
certain small constant amount,

A practical case, therefore, would be somewhat as
shown in Fig. 4. The only difference is that the static
characteristics are all raised slightly relative to- the
dynamic characteristic.  This modification does not
affect the fundamental principle as developed in the
original simplified case.

Flattening of Curve

It will thus be seen that the effect of the load in the
anode circuit has been to flatten out the characteristic
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very considerably. Not oaly this, but the dynamic
characteristic actually crosses the static characteristic
at a small negative grid voltage, and also it remaing
appreciably a straight line over a large range of
negative grid voltage.
Grid Current

Now the grid current commences to flow at or
around zero grid volts,  Although a small amdunt of
grid current is permussible, any considerable grid
current immediately produces distortion, and therefore
we endeavour to arrange that the maximum voltage
variation of the grid is never sufficient to make the
orid positive in respect’ to the filament.

Working Point on Characteristic

Equally obviously, if we are to avoid distortion, it
is essential that the grid voltage swings shall not reduce
the anode current quite to zero, because this would
produce rectification and would again introduce distor-
tion.  Thus the best working point on the characteristic
would be midway between these two extremes, and
in the case shown would require about -~ 4 grid
volts.  This point, however, on the static characteristics
is well down the curved portion thereof. It will thus be
seen how very misleading the static characteristics may
be and also why the recommended value of this voltage
often does oceur at a pomnt such as A in Fig. 1.

Plotting Dynamic Characteristic

The plotting of the dynamic characteristic of a par-

ticular valve is a fairly easy matter, but involves a

certain amount of calfulation, and it is possible to

-® A view in the transmitter building of the new wireless
station at Konigswusterhausen, showing the type of
inductance used. These may be compared with those
designed for Rugby, illustrated on page 399 of our

last issue.

obtain a rough estimate of the performance of any
particular valve by working out the curve in the manner
just described.
. Data Required
The value of the external impedance in the anode
circuit is the only facter which is likely to be

at all difficult to determine, the valve constants being
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usually supplied by the makers. It may be remem-
bered, however, that in the case of a good choke or
transformer the impedance is of the order of 30,000
ohms at the mean speech frequency, i.e., -Soo cycles
per second, -
) Approximate Calculation

Actually, of course, the value of the impedance is
varying from time to time, because the frequency of
the current is continually varying iu accordance with’
the speech or music, so that an accurate -calculation
cannot be made in a simple maoner. The approximate
figure quoted; however, will give an indication of the
type of dynamic characteristic one may expect, and
will prove of assistance i determining what value of
grid bias should be employed.

N

A Useful Rule

Captain Round has given a very useful rule of thumb,
which certainly gives mtxsfactony results in the majority
of cases. fhls rule is that the necessary grid bias
required in volts is equal to the value of the H.T.
voltage divided by twice the amplification factor of
the “valve. Thus a general purpose valve having un
amplification factor of 10 used with 6o-volt H.T.
battery would require 3 volts negative grid bias.

Check with Milliammeter

The possession of a milliammeter enables one to
make a very good practical test as to whether the
correct value of grid bias is being employed. If any
distortion is present, then this current which is pro-
duced by the valve will not be proportional to the
voltage, but will be proportional to some power therecof.
For the sake of argument let us assume that the current
is proportional to the square of the voltage. Then let
the applied voltage on the grid be Vsinot, let
V. + V., be the steady values of anode and <md
voltage. Ihux the anode current

A[V. + (Ve + Vsinot) |

= A(v + pV)? + 280V, + pV) V sin ot

)+ —

2

The first term Is a constant. The second term varijes
as the input voltage. The third term varies as the
square of the input voltage, and so introduces distor-
tion, and the fourth term is dependent on the actunal
amphtude of the applied E.M.F., but does not normally
vary. With a varying input, howeve1, such as tele-
phony, this last term continuous]y varies, so that a
milliammeter in the anode circuit will fluctuate. If
there were no distortion, this variation "of the mean
anode current would not take place. .

Slight Distortion Only

‘In a similar manner it can be shown that whatever
the relation between the current and voltage, there will
always be a change in the mean anode current, unless
the current and voltage are directly proportional, which,
of course, is the L()ndltl()n required for dxstqrtlonless
amplification. If this method is employed it will
usually be found that even with a satisfactory value of
grid bias, there will be very slight quiver of the needle.
This will usually be found to be quite satisfactory.
Such quivering may be produced by a variety of causes,
some of which are referred to in the laventions and
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Developments column | but such distortion as is present
is usually not evident in the quality of the loud-speaker
cutput.
Slight Swing Permissible

In practice, as this grid bias voltage is increased it is
found that the needle, which perhaps was first of &l
fluctuating violently, gmdua y settles down to a more
or less >tmdv state, after which the fluctuation begins
to reappear. This latter condxtlon, of course, is
obtained when grid bias is so heavy that we are actually
working on thc bottom bend of the dynamic charac-

teristic. This would correspond to about —10 volts
in Fig. 4, where rectification would obviously take
place, so that the output current would not be a

faithful replica of the input current and distortion would
result.  In between: these two extremes, the one with-
out sufficient grid bias and the other with too much, it
will be found that there i a region over which the
variation of one or two grid volts does not make very
much difference, and this is the satisfactory region for
the operation of the amplifier.

Correct Value of Grid Bias

As has been stated, those who do not possess a milli-
ammeter may ascertain the correct value of grid bias
cither by obtaining the dynamic characteristic and then
choosing the mid-point of the portion which lies
between zero grid volts and zero anode current.  Alter-
natively a rough dnd ready check may be obtained by
utilising the formula of Captain Round which was
given, or by inspection of the static characteristic,
choosing a point such as A in Fig. 1
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AMATEUR TRANSMITTERS IN
GERM'&NY -
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We hear that the German station KXH, who was
frequently heard in this country a few weeks ago, is
now officially authorised to transmit on 8,57r and
3,333 ke, (35 metres and go metres), using the call-sign
K-Ky7. He has already worked a number of British’
amateurs on both these frequencies.

The German transmitters have organised a scheme
whereby all correspondence intended for them may
be sent to Mr, Rolf Formis (K-Yy), of Stuttgart, who
forwards it each week to the stations for whom it is
intended.  They have also succeeded in obtaining
certain concessions from the Government in respect
of postage rates.
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CALL SIGN ¢ INTERMEDIATES "’
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Several American ships, in addition to the licensed

amateurs in Hawaii, are now using the intermediate
‘““ HU.”” In connection with ship stations, the’ American

Radio Relay League has standardised the practice of
using the official intermediate of the country nearest
which they are passing at the time. This will help to
avoid confusion.

¥* # <

*

Various stations with similar call-signs to X3F, Y24,
L6C, ete., using the intermediate ““ V,”' are Umted
States Almy stations.  Some are portable and others
use higher power at their various headquarters.
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WAS  sitting comfort-
ably before the fire the
other evening, and
thanking heaven that I
was not a fog signal-
man, when my hand-
maiden announced Professor Goop.
Leaping up to receive him, I was
horrified to see that he was, if 1
may so express: it, in a somewhat
part-worn condition. His right
ear had lost its usual shell-like
form, and had taken on in its stead
something of the cauliffower or
National Sporting Club shape. His
left eye was completely closed and
not a little swollen, whilst as he
advanced towards me I noticed that
he walked with a pronounced limp.
““ Good heavens, " Professor!” |
cried. - ** What have you been
doing?  Surely’ you have not
crashed once more from your aerial
mast!”  ““No,” said the Pro-
fessor, with a little sad smile.
““No. T obtained these wounds,
not whilst endeavouring to tighten

)

.+ « thelads had made
aslide . . .

my aerial halliards, but in the
courseof descending the hill from the
Microfarads towards your comfort-
able home. The dear little lads of

, the town had made a slide upon the

pavement, and I had forgotten all
about it, until I suddenly slid. Still,
these trifling scars are nothing at
all.. Nature will repair the damage
in the course of a day or two.”’

Inspiration

Having ministered to the eve and
the ear—Professor Goop was quite

-nasty about my suggestion that 1

should make him less lopsided by
giving the other ear a bift with the
fire shovel—I placed a comfortable
chair before the fire and sat down

myself to listen to the words of
wisdom that I was sure would pour
from his lips. ““I am not at all
sorry,”” he said at length, *‘ that 1
had that little spill on the stide.”
I am sorry,” 1 murmured, with
the old-world politeness that never
deserts me, ‘* sorry that vou took
a toss, but glad that you are not
sorry.”  ** No one,”” growled the
Professor, ** can be both glad and
sorry at the same time.”” *‘‘ Never-
theless that is my  condition,”” 1

returned, ‘* and in any case there is

no need for you to wink at me, as
[ have observed you doing several
times during the last few minutes.”
The Professor assured me that he
was not winking ; the damaged eve
would not work properly-~that was
all. I was thinking of offering
once more to even matters up when
he burst into speech anew. o
am  not sorry,”” he proceeded,
““that  this  little  misadventure
happened to me, for it has given me
an  idea. Ve have spoken on
several occasions of the greoove or
rut into which our most noted

designers of wireless <ets  have

fallen at the present time.  Take
portable sets, for example. . . .7
“1 never take portable sets,”” |
said, quickly.  ** Mrs. Poddleby
nearly let me in for one once at a
picnic, but [ hastily hid behind
Gubbsworthy, who got the job of
carrying the one that she had
brought,  Gubbsworthy has never
been quite the same man since he
lugged it the mnecessary hundred
vards or so. In fact, he was quite
rude to Poddleby about what he
called the Insup set.” “ In—
what? " exclaimed -the Professor.
“Insup,” I repeated. *lnsup
portable, insupportable. See? Ha,
ha.”"  The Professor did not see,
and it took me quite a long time
to explain the thing to him. Pro-
fessor Goop has been Lknown to
boast’ of an old Scottish strain in
his blood.

Motorists Only

When 1 had -done quite a lot of
laughing mysell, and had at length
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coaxed a sickly grin from the Pro-
fessor, I allowed him to continue
to develop his account of inspira-
tion. ““Who are portable sets
designed for? '’ he asked. ‘¢ Pro-
fesstonal strong men,” T replied,
without hesitation. ** N&,” said
the Professor.  *‘* Henpecked hus-
bands,” T hazarded. ‘ No," said
the Trofessor. “ Navvies,” - [
tried. ‘“ No,”” said the Professor.
I gave it. up in order to save time.
I, said the Professor, *‘ you
will examine the designs of the
portable sets that have appeared
during the last twelve months, you
will ohserve that all are designed
for motorists.  Now not everyone
is a motorist.  Take yvoursell, for
example.””  * I don’t knonv about
that,”” said I, ** Why, I often go to
Bilgewater Magna by the 'bus, and
il I am in Town 1 always take
taxis, if there is anybody else with
me. 1 am such a practised fumbler
that it comes-far cheaper than
‘buses or tubes.  You know what I
mean. You get out first and sav
* This is mine.” The other fellow.

. . . the damaged eye wouldn’t
work properly . . .

who probably  knows something
about fumbling, crawls. out after
vou and savs, ‘ No, no, 'l do
this.”  You then have extraordinary
difficulty in getting off your glove
and 1 unbuttoning vour overcoat,
Hf the other chap is a pretty
practised hand you can always refer,
as Wallows does, to the arm that
vou broke out hunting a vear or two
ago, and cuss the thing for beiny
so clumsy. If he has a shred of
manhood in him, he will at once
produce the necessary shekels, but
it not it is simply a question of
keeping on until he dogs.” T am
not referring,”’ the Professor went
s eily, ‘Cto casual motorists. 1
maintain that every portable set so
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far designed has been made up with
a view to its use purely and simply

by the real, genuine motorist, the

fellow who owns a car.”” ‘1
know,” I cried, ‘‘chaps like

Dippleswade who pay 4s. gd. down
and the balance by monthly instal-
~ments of 7s. 115d.”’

Professor Goop Explains

** The wholc basis of 30urndhsm, ’
Professor Goop continued, ‘‘is
that one should be topical. Port-
able sets should always meet the
need of the ‘moment.”’ ‘A
splendid idea,”” 1 cried. “ The
time draws nigh for the season of
Quarter-Day.  Let us ‘design a
portable set for moonlighters. That
would be just a beginning. For
the issue of Wireless
which appears just before Derby
Day we will have one for jockeys,
and in case the favourite should
win we will have in the same
number one for bookmakers who
practise in  the Thalf - crown
enclosure.”’

The Great Idea

“ All of these,” said the Pro-
fessor, ‘‘ are quite good sugges-
tions.
due course. Meanwhile what is
happening at the present time of the
year?  For whom shall we design
portable sets that are topical'? i
““For snow-shovellers,” T cried;

Weekly

We will deal with them in -

““ for unemployed ho»p-plckexs, for

fellows who dlarge you tuppence
for sitting on a chair in the park
{theirs must‘ be a dull existence
during the winter months) 2!
The  Professor held up his
hand., ““ I think,”” he said, ** what
is really required is a portable set
for skaters. ‘Has it never occurred

wireless for jockeys . . .

to you that when the country is in
the grip, as it now is, of an iron
frost, wireless enthusiasts such as
Bumpleby Brown or General Blood
Thunderby must be torn by con-
flicting desires?’’ ‘“ Why, yes,”” 1
exclaimed, ¢ only yesterday I saw
two of them being so rent—no, 1
will not use the word rent; it is too
topical to be pleasant.  Two of
them were being fairly pulled to
pieces, I was lunching at the

Giddy Goat, and I found myself at-

o

the same table as the General and
Bumpleby Brown.  Each of them
ardently desired to have Yorkshire
pudding with his roast beef, though
neither really dared, because they
had both found that they were
putting on weight of late.”

Topical Sets.

“ No, no,’ gurw}ul the Profes-
sor. *“What I mean is this. Winklds-
worth, say, comes back from a
long day in the City and feels a two-
fold urge. He desires (a) to listen
to wireless, and (b) to go skating
upon the flooded meadows by the
side of the Pud. As things are, he
cannot do both. He must choose
one or the other. How about your-
self 7 What would you do in such
circumstances?” ‘I should go to
the movies,”” I said. I always
believe in splitting the difference.”’
‘“ That,”” said the Professor, ‘‘is
just because there exists at the
present moment no really suitable
portable set for the skater. This is
a defect that I propose to remedy
without delay. Now what in your
opinion sliould be the outstanding
feature of such a set? ’’ I rubbed
myself thoroughly at various points
which had come into violent contact
on recent days with- the ice that
covers a large area around the Pud.
*“ Air cushions,”” 1 suggested;
““ several air cushions.”’

‘A Noble Scheme

The Professor was very much
taken with my last idea. It
cccurred to him at once that there
was nOt the slightest reason why
the - ““low-loss ’ and ‘¢ safety
first’ slogans should not be com-
bined by winding coils round air-
cushions, thus obtaining both air-
spauiug and protection.  ** If,”” he
said, ‘* you will give me a sheet of
pqper I will show you the circuit
that I have in mind.”” 1 dashed to
my ‘writing table. Usually it is
covered with pieces of paper. At
the moment there was not one. It
was borne in upon me that it was

‘the day upon which my den suffers

its weekly tidying-up by the domestic
staft.  The Professor was there-
fore forced to describe in words the
circuit that he would otherwise
have recorded in black and white.
Though you have missed a great
deal on this account, - the special
draughtsman retained bv the Radio
Press for the purpose of drawing
the Goop circuits was so overjoyed
on hearing the news that he dashed
from the office, when after seven-

" teen different efforts .at boarding
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motor ’buses whose standing room

capacity was already filled, he’
eventually picked up a Black Maria,

and has not been heard of since,

The Circuit

Let me briefly outline in these
poor halting words of mine the cir-
cuit which the Professor’s pencil
was unable to set down on paper
for you. The receiving set itself
consists of an cleven-valve super-
heterodyne, made up in a cabinet

/ ETHRY
BuLwesitte) . Q
\ c°
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. . . asimple little arrangement . .

measuring 36 in. X 10 in. X 10 in,
This is strapped to the skater’s back
by a simple little arrangement of
girths and things. The loud-
speaker is made by fixing a single
telephone receiver to the crown of
a bowler hat, which the skater must
wear upside down when he wishes
to tell the world what 21O or any
of the other stations is doing. The
high-tension battezy is carried in the
rtht hand pocket of the coat, and
the grid battery in the left.  The
coat itself should be provided with
poacher’s pockets, and can be
obtained from Messrs. Grabbit &
Tabbs, my own tailors, a royalty of
ten per cent. being payable to me.
If only readers of Wireless
Weekly do the right thing, my own
tailor’s bill will be paid off in simply
no time at all, and 1 shall be able
to think about my spring suiting.
The accumulator presented a certain
amount of difficulty at first, until we
got inte touch with the Ososophto
Rubber ~ Company, who have
designed a special air cushion and
accumulator combined, which the
enthusiast can wear either upon his
back or over his knees, according to
the direction in which he is most
accustomed to falling when indulg- ~
ing in skating. We are, however,
in correspondence with the Selfwatt
Company, who are designing a neat
little rubber-cushioned dynamo, to
be worked by the skater himself as
he moves forward with alternate
thrusts of the right and left foot
over the ice.
WIRELESS WAYFARER.
&

(\‘ewt week the *“ Jorrocks ”’

set
for fox-hunters.) ’
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Some Practical Transmitting Circuits

By the Staff of the Radio Press Laboratorles.

* series of

articles, a number of practical transmitting cir-
cuits are discussed, including both simple
arrangements and more complicated apparatus,
special attention being paid to methods of main-

taining constant frequency in transmission.

% Continuing the “ Radio Transmission’

[Hieleleieelvivielsieivie F S S S S v ie P e ir Pl S es Vs e

\ HIS week it is proposed to discuss some
of the more general circuits that are
used in valve transmission. The ques-
" tion .is often asked as to what is the best
circuit for transmission work. The per-
fect transmitting circuit does not exist,
just as there is no ideal receiving circuit. Each circuit
has its own special features to suit certain conditions,
and it is generally found that if an advantage is gained
in one direction it is usvally at the sacrifice of some
other feature.

The Single-Circuit Oscillator
This circuit consists of the well-known ** Hartley ™
circuit, and is shown in Fig. 1. The tuning condenser
“C, which controls the frequency, is connected across

i

i1
"

i .

circuit in its simplest form.

# ¢

-

Fig. 1.—The ** Hartley >’

- the whole of the inductance L, iacluded in both the
grid and anode circuits. The filament is taken to a
tapping point somewhere abeut the centre of the coil.
The high-tension supply is connected between the
anode and one end of the tuning ceil. In this type of
circuit it is very casy to realise the phase relation
existing between the grid and anode voltages. When
the grid end of the coil is maximum positive with
respect to the filament the anode end of the coil must
be maximum negative with respect to filament, and the
voltage across the anode-filament of the valve under
thOSe conditions is equal to the difference between the
high-tension supply voltage and the voltage across the
part of the inductance in the anode circuit,

z’ Similar Circuits

Fig. 2 shows the same circuit as above, but with
entirely separate inductances L1 and L2 connected i
the anode and grid circuits. There nced be no coup-
ling between Lt and Lz, as the reaction is obtained
electmstattcall; by means of the main condenser C.

The Hartley circuit is very convenient for many
purposes. It is simple, and will cover efficiently o
wide band of frequencies with® a single condenser
adjustment. It is particularly suitable for directional
transmission work from a frame aerial, the latter being

KR L

connected in place of the inductance L of Fig. 1, as
shown in Fig. 3.

Effect of Capacities to Earth of Anode and
Filament Batteries

It will be seen from Fig. 1 that if the anode and
filament batteries have a large capacity to ecarth, these
will be the equivalent of a condenser across the anode
part of the inductmce L. This makes the eircuit
asymmetrical, and is liable to cause inefficiency and
possibly failure to oscillate. 1t is therefore important
if the circuit shown in Fig. 1 is used that both the
high-tension battery or generator and the filament
battery are not only well insulated from earth, but
also have a low capacity to earth and, of course, to
cach other.

A Remedy

To overcome the difficulty, particularly if the high-'
tension supply is from a nenexator it is preferable to
use the circuit shown in Fxo 4, in which the positive
high-tension supply is fed' to the anode through an
cfficient high-frequency inductance Li, the negatwe
end of the supply being connected d‘imct to the fila-

—Ja
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f

F:g‘. —Another version of tf:e *“ Hartley ” circuit,
no coupling being provided between the grid and
anode inductances.

ment.  The anode must be connected to the coil
through a condenser €1 in order to pzevent the H.T.
supply being shorted.

This method of ‘“ top feed '’ to the anode has the
disadvantage that it is difiicult te obtain a high-fre-
quency choke which is suitable for more than a
lunited band: of frequencies, '
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Another Method

Another circuit which overcomes the trouble of
stray capacities to earth is shown in Fig. 5. In this
cireuit the inductance L is broken at about its middle
point, and a large condenser is inserted. The high-
tension supply is connected across this condenser, the

T
e

it

Fig. 3.—The ‘Hartley” circuit is particularly suit-
able for directional transmission with a frame aerial,

positive being fed through a high-frequency choke to
the anode side of the condenser, The choke in this
case is not so vitally important, and is used more as
a protection against the high frequency getting back
through the generator. ‘

Aerial and Earth System

The Hartley circuit is not very convenijent for connect-
ing directly to an aerial andearthi system, because, unless
the filament is fed through efficient high-frequency
chokes, the filament battery will necessarily be at a
“high-frequency potential above earth, and this will
cause trouble through the circuit becoming asymme-
trical. It is generally preferable to use a loosely-
coupled aerial circuit to overcome these dificulties
when using the Hartley circuit, although chokes in the

2

LI‘ HT+

i

Fig.4.—A method of “ top feed >’ to the anode of the valve,
which has the advantage of separating the high-tension
supply from the oscillatory circuits.

filament leads may be found satisfactory under certain
conditions. .

Another Reaction Method

Another circuit which may be considered to operate
by means of electrostatic reaction is shown in Fig. 6.
By making Cr small, the voltage in L1 1s 180 degrees
out of phase with the voltage across Lz, which is the
condition for oscillation. An aerial and earth system
can be connected to the circuit in-place of the condenser
C, as shown by the dotted lines.

Reaction by Inductive Coupling

The ordinary inductive reaction circuit, suitable for
low or medium power work, is shown in Fig. 7. It
is simple, and with a reaction coil Li, designed to
suit the particular bands of frequencies required, it
can be made very efficient. The condenser C can be

. replaced by an aerial and earth system. As the posi-
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tive H.T. supply is connected to the aerial coil, it is
important that the blocking condensers Cr and Cz be
placed in the aerial and earth leads, so as to protect
the generator, and prevent the aerial being at a high
D.C. potential above earth.

High-Power Transmission

A circuit which is used for high-power transmission
is shown in Fig. 8. One or two turns of the aerial
circuit are coupled to the grid coil L2, across which
there is a variable condenser Ci, not for the purpose
of tuning, but as a phase compensator to. ensure that
the grid voltage is exactly opposite in phase with the
voltage across the anode inductance. The positive
H.T. supply is fed direct to the anode through an
efficient high-frequency choke L3, the negative supply
being connected to the filament through the H.F.
choke Lj.

Constant Frequency

A very important requirement in continuous wave
transmission, both for telegraphy and telephony, is

HT~ m ) LE!iIFJ

Fig. 5.—An alternative circuit to that of Fig. 4, which
also overcomes the trouble of stray capacities to carth
through the H.T. generator or battery.

that the frequency of the oscillation be maintained
steady to within & few cycles. This is not an easy
problem, particularly with regard to the higher fre-
quencies. Any variation in high-tension voltage, fila-
ment current, aerial, or stray capacity effects will
cause wide fluctuations in frequency when frequencies
greater than 3,000 kilocycles {1oo metres) are con-
sidered. Even at frequencies of the order of zoo kilo-
cycles (1,000 metres), swaying of the aerial in the
wind will cause variations of the frequency unless
special precautions are taken. By loosely coupling the
aerial to the valve circuit these variations due to aerial
swing can be considerably reduced, but this precau-
tion alone is not sufficient, particularly at very high
frequencies.

Independent Drive Oscillator
The usual method now employed for maintaining

vt -
k'
: , 0
. & HT+'
A
fAC Lz b~—1
©HI-,
= -0

Fig. 6.—In this circuit, in ‘which electrostatic reaction
is operative, the conde‘uer C1 should have a small value,

constancy of frequency is the independent drive, ez
separately excited grid circuit,
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This circuit consists essentially of a high-frequency
amplifying circuit, by which the oscillations from a
constant frequency valve oscillator are amplified before
transference to the aerial. Normally there is only one
high-frequency amplifying or power valve, but two or
more may be used if found necessary, and this may
be the case if the initial oscillation is comparatively
weak. With this type of transmitter it is possible to
obtain oscillations in the aerial which are practically
,

.
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Fig. 7.—A circuit suitable for medium or low-power
transmission, in which ordinary inductive reaction is
employed.

independent, as far as frequency is concerned, of anv
small variations in aerial capacity.

Undesirable Oscillation

There are several important points 16 bear in
mind when such a circuit is used, as otherwise the
requency  of the independent oscillation will be
affected by outside variations in aerial capacity and
load on the power valve. In other words, the amplify.
ing or power valve is very liable to take contro! of
the oscillations. It is often found with such a circuit
that on switching off the independent oscillator practi-
cally no effect is produced on the current in the aerial.
This means that the amplifying or power wvalve is

Ye.o
. c2
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Fig. 8.—A circuit usgd for high-power transmission with

a direct coupled aerial. The condenser CI is adjusted

so that the correct phase relationship is obtained between
the grid voltage and the anode inductance voltage.

oscillating on its own, due to stray reaction coupling
through the capacity of the valve, or through capacity
or inductive coupling betweén the various leads in the

_circuit.  This trouble is particularly liable to occur
when working at the higher frequencies,

Wireless Weekly

Neutrodyning

One comes up against exactly the same trouble in
receiving circuits, when the grid and anode circuits of
a high-frequency amplifier are tuned to the same fre-
quency. This tendency for oscillations to occur under
such conditions is well known fo evervone who has
used such circuits.

The most obvious solution of the difficulty would
appear to be the mcorporation of some form of
neutrodyne circuit, in which the effect of the valve
capacity is balanced out by menns of an external
condenser. ;

Fig. 9 shows the general principles of an
independent drive oscillator with a neutrodyne adjust-
ment to balance out the effect of the anodé grid
capacity of the power valve.” When the neutrodyne
condenser is properly adjusted, slight variations n the
aerial capacity should not affect the frequency of the
radiated wave. '

Grid Bias
Another important precaution is the incorporation of

a grid bias battery or generator instead of the usual
grid-leak and condenser.” This is done with a view

HT+2
HI+i

NEUTRODYNE OR
BALANGING CONDENSER

|
CONTROL OSCILLATOR OF
- CONSTANT FREQUENCY

Fig. 9.—Illustrating the principle of the independent
drive oscillator.

7 ’
POWER VALYE WITH GRID
EXCITED 8Y CONTROL OSCHLATOR

to keeping the load on the control oscillator as small
as possible. A grid condenser and leak necessarily
requires a certain amount of power to maintain a
negative bias, and as this is liable to wvary under
working conditions when the load on the power valve
is altered there is a tendency for the frequency of the
control oscillator to vary. It is important to arrange
for a sufficient negative grid bias to prevent the grid
of the power valve from becoming positive, in order
that no load mayv be taken from the control oscillator
due to grid current. :

In the next article in this series it is proposed to
deal with the various methods by which a continuous
wave can be modulated. :

“The Wireless Constructor”

CHRISTMAS ISSUE NOW ON SALE,
124 PAGES. PRICE 6d. AS USUAL.
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We give here a general summary
5} of Capt. Miles’ Paper, which deals
-l with the increasing use of short
=t waves for long range wireless
{-] communication since 1922, com-
"} pares the main features of long
£l and short- king, and
= oan short-wave working,

&1 discusses some of the problems
] incident on the employment of

5 the beam system of short-wave
a prepagation.

S

APT. W. G. H. MILES,
‘ : R.M., lecturing on ‘‘ Short

Waves for Long Ranges—a
Review,” gave some interesting
facts in relation to modern short-
wave practice.  Dividing wireless
progress into three eras—spark,
long-wave, and, lastly, short-wave
. ~-he dealt briefly with wireless his-

tory before dealing more fully with

short waves.

Advantages of Short Waves

There are four main advantages
in the use of short waves for long
range telegraphy :—-

(a) Economy in power. This is
well illusirated in the comparison
between the power which will be
utilised by twa G.P.O. stations.

Rugby, which is a long-wave
station designed to work Australia,
requires 1,000 kw., whereas the
short-wave beam station mnow in
course of construction, designed for

RGN,

§

BomoooDD

B KLY DU B B R RN

Short Waves for Long Ranges

An abstract of a Paper read by Captain W. G. H. MILES, R.M., before the Radio Society of Great Britain.

a Review |

The wireless lighthouse which was demonstrated recently by Senatore
Marconi, uses a very high frequency for transmission.

7
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allotted to the 300-30,000 metre (10
to 1,000 kc.) band were practically
all employed.

Below 100 metres {3,000 ke.) the
field for new services is not so re-
stricted as might appear at first
sight.  An example will make this
clear.  Between ¢ and 10 metres
{30,000 and 33,333 ke.) there is as
large a frequency difference as

oD
. N
2N ‘

Fig. 1.-—A sketch and plan diagram of one system adopted for beam
transmission, vertical wires of equal length being hung round a parabolic
support, with the transmitting apparatus at the focal point.

the same purpose, will require only
about 4o kw.
Solution for Overcrowding
(5) The possibility of utilising a
hitherto unused wave, or frequency,
hand.

On the longer wavelengths the
number of stations which could be

between 100 and 30,000 metres (10
and 3,000 kc.). .

(¢} The concentration of the pro-
pagation of short waves by means of
a reflector.

Long waves may, of course, be
reflected, but the size of the reflector
required in such a case is quite-
impracticable. '

Freedom from

(d)
interference, as compared with that
experienced on long waves.

atmospheric

The Work of Amateurs

With these many advantages it
became obvious that short waves had
come to stay.  Developed, as they
were, from the services of amateurs,
to whom a great debt was due by
the professional wireless engincer,
they yet became of great commercial
and professional importance.

How greatly the amateurs assisted
this - development will be realised
from the fact that when wave-
lengths were being allocated for the
various services, those then thought
to be of value were allotted to the
professional users. The range 220
metres (136 ke.) and below, which
was thought to be of no commercial
or service use was given to the
amateurs, and as a great concession
i,000 metres (300 ke.), which was
thought to be the only wave with
which they could possibly obtain any
range.

The importance of the progress
achieved between December, 1921,
and May, 1gz5, which has resulted

in practically every part of the
woirld being  bridged i daylight

with a pewer of less than 1 kw., is
too obvious tor need comment.
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Empire Wireless Chain

In 1920 a Government Committee
proposed an Empire chain of stations
every 2,000 miles, so that a message -
intended for Australia could be re-
layed by the various links.

The

Fig. 2.—Illustrating the concentrated
radiation mainly in one direction from
a transmitting station using o reflector.

Dominions replied that they would
préfer higher power to work direct.
‘Another committee in 1924 agreed
to this, and the G.P.O. commenced
the construction of Rugby, which
cost about £350,000. The Domi-
nions followed suit, and also entered
into contracts. -
Senatore Marconi’s Beam
Experiments ‘

In July, 1924, Senatore Marconi
announced the results of his g2
metre (3,261 ke.)  experiments.
These results were the satisfactory
communication with Australia so
long as darkness extended over the
whole route.

December, 1924, produced the in-
formation that using a 3o-metre
{10,000 kc.) wave he had communi-
cated with Montreal, Rio de Janeiro,
and Sydney during daylight, without
a  reflector. September, 1923,
during which his miost recent ex-
periments were conducted, gave
daylight results only, on 15 metres
(20,000 ke.). ‘ :

As the result of these announce:
ments, all the high-power station
contracts  entered into by the
Dominions were cancelled, and con-

tracts for short-wave beam stations

were substituted for them.
Short-wave Technique

There are certain differences in
technique between long- and short-
wave working. In transmission on
short waves every precaution must
be taken to keep a constant wave-
length and to avoid undesired capa-
city effects. "An independent drive
or master oscillator must be em-
ployed, as a valve cannot be allowed
to oscillate the aerial direct.

Wavelength and Aerial Length

Account must be taken of the
Jlength of the aerial in proportion to
the wavelength on which it is
desired to transmit,

It is possible, and is in fact stan-
dard practice, to make the wave-
length on short waves Dbear a
definite relation to the length of the

aerial.  When this is done, it is
found that the radiation is directed
upwards at an aangle instead of
horizontally.
The theory that energy is propa-
gated in an upward direction is
borne out by the fact that there is
{except in the case where the wave-
length is one. quarter of the aerial
length) a zone near the transmitter
where signals are not heard.

Optimum Radiation Angle -
This conception suggests that
there is a best angle for this energy
radiation, according to the time of
day and the range requiréd, and
that the wavelength and the aerial

length ratio should be arranged so

as to give this angle.

The energy radiated at this op-
timum ‘angle can reach a higher
value than when the vertical aerial
is  energised at its fundamental
wavelength, that is to say that the
third harmonic radiated at an angle
of 47 degrees is 14 times that
radiated by a vertical aerial oscillat-
ing at a 4 of its wavelength. On the
fiftcenth harmonic, radiated at 7z
degrees, the energy is 4% times that
on the fundamental,

Daylight Losses
[t would have been thought that,

The masts of the Marconi beam station
at Bodmin, Cornwall, are arranged on
the system shown diagrammaticaily in

Fig. 3. .

as shorter waves are more efhicient,
there would have been something of .
a scramble for them. One factor
militating against the use of the
short waves was the greater dayv-
light losses.

Also, before the merits of short
waves were realised, it was thought
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that the greater the range the
greater must be the power put into
the aerial. It would appear, how-

ever, that it seems to be morg im-
portant to choose one’s wavelength
correctly.

Fig. 3. — The modern beam system

' utilises a number of aerials in a row,

ed in parallel from the transmitter.

Beam Station Reflectors

Turning to the question of beam
transmission, it is well known that
any ether wave may be focussed
into a beam if the correct sort of
reflector is used.

In the case of the wireless beam,
the reflector takes the form of -u
number of wires hung up behind the
transmitting aerial (see Fig. 1).
The shape of the reflector in
plan may be either parabolic or flat.
The wires constituting the refiector
are each separately tuned -to the
transmitting wave. .

Energising the Reflector

When the transmitting aerial is
energised it sets all the wires of the
reflector in oscillation, and the
resultant radiation from them rein-
transmitbing
aerial in the required direction,
while behind the reflector and to the
sides there is little radiation
(Fig. 2). . .

A parabolic reflector is not very
convenient for long ranges, owing
to the difficulty of sufficiently ener-
gising such a short aerial.

The Modern Reflector

It is more convenient to have a
number of aerials in a row.and feed
them in parallel (Fig. 3).

These  reflectors  eoncentrate
energy in one direction—at right
angles to the plane of the aerial.

The aerial wires have no tendency
to radiate in a direction in line with
themselves by reason of the manner
in which they are spaced. This
form of aerial is being adopted by
the Marconi Company both for
transmission and reception.




‘Wireless Weekly

UNDER THIS HEADING

M2 J H.REYNER,B Sc.[Hons) A.CG1, D.IC, AMLEE, OF
THE RADIO PRESS LABORATORIES, WILL REVIEW
FROM TIME TO TIME THE LATEST )
DEVELOPMENTS IN THE RADIO WORLD,

VERY interesting
paper * -has recently

been read before the
Institute of Electrical

formance of ampli-
fiers, in which the result of a large
series of measurements made at the
National Physical Laboratory on
the amplification of amplifiers is
chiscussed. Hitherto the method of
measuring  the amplification has
been wubject to somewhat serious
error.  The telephone method, in
which the actual measurement con-
sists of comparing two sounds, is

MODULATING .
con

g000UVYY

THERMO

RADIO OSCILLATOR

nventions and
Developments

Engineers on the per-

CRYSTAL CIRCUIT

CURRENT TRANSFORMER

GALVANOMETER

the author is shown in Fig. 1. It
consists essentially of a radio-fre-
quency oscillator, which is made to
supply current to the amplifier under
test. The current input to the
amplifier is required to be very small
irdeed, and in order to obtain this,
the current in the osciliating circuit
is first of all cut down by a suitable
current. ' transformer, across the
secondary of which is an accurately
calibrated high-frequency potentio-
meter.
measuring the current in the
primary of the transformer with a
thermo-galvanometer, to obtain a

VIBRATION
GALVANOMETER ~7 |

@ L

AMPLIFIER

@ d

MEASURING VALVE

Fig. 1.—Showing the general scheme of the apparatus employec? by the author.

not at all satisfactory, and indirect

methods =~ of measuring  signal
strength, such as ‘‘ slide back ”’

methods, are of somewhat doubtful
accuracy.
Method Employed
The actual circuit employed by

=4 The Performance of Amplifiers,” By H. A
Thomas, M.5¢c,

definite and accurate knowledge of
the voltage supplied to the terminals
ot the amplifier.

Sound Output Misleading

Although sound output is of
unportunce in that our interest is
ultimately concerned with the sound
ubtamed it does not follow that this
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is the best method of measuring the
amplification of an amplifier. It is
suggested in . this paper that it is
better to measure the actual ampli-
fcation of the fundamental fre-
quency only, treating any harmonics
which may be introduced as detri-
mental to the main amplification and
therefore not to be included. 1t is
found that the difference between
the two possibie amplifications, one
measured in terms of the R.M.S,
value of output current and the
other the value of the fundamental
component only, may be as much as
20 per cent.

Arrangements are made, there-
fere, to modulate the high fre-
quency with a suitable low fre-

quency at about 1,000 cycles.
Vibratién Galvanometer

The current in the amplifier is
subsequently rectified either in the
amplifier itself or externally, and the
low-frequency current produced s
applied to a vibration galvano-
meter. This is an instrument having
& small  mechanical oscillating
system, which is tuned to the
frequency of the applied current.
The actual extent of the mechanical
vibration is measured by means of a
spot of light thrown on to a suitable
seale.

Being tuned, it will not respond
appreciably to currents of a fre-
quency other than the resonant fre-
quency of the vibrating system. By
this means, therefore, the only out-
put measured is that at the funda-
mental frequency, and the har-
monics do not produce any appreci-
able effect.

Modulation

The modulation of the radio-
frequemy current is produced by
means of a low-frequency oscillator,
which is coupled to the radio-
frequency oscillator through the

.
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medium of the modulating coil

shown in Fig. 1. The low-fre-
quency pulsations then actually

vary the voltage applied to the anode
of the radio frequency oscillator and
the circuit is so arranged that com-
plete modulation may be obtained.
If it is desired to obtain the
rectifier characteristic of the ampli-
fier as well, it is essential that the
actual percentage modulation shall
be known. In the measurements
described the modulation was there-
fore adjusted to be 100 per cent. in
3000
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Fig. 2—A marked difference was ob~
served between two apparently iden-
tical 3-stage H.F. amplifiers. In curve
A reaction effects increase the overal
amplifi¢ation.

each case, this being tested by
listening in on a suitable crystal
circuit loosely coupled to the radio
frequency oscillator. If the radio
frequency is over modulated then
harmonics, i.e., octaves of the
fundamental 1,000 cycle note, can
easily be detected on the telephones,
and the modulation is reduced until
the barmonics just cease. Tests
with an electrostatic voltmeter de-
monstrate that this method of ascei-
taining complete modulation is quite

adequate.
Some Conclusions
The

results obtained show that

1200
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Fig. 3.—Inthis curve of a6-stage resist-

ance-coupled amplifier, it will be seen

that the overall amplification falls off
sharply below 4,000 metres (75 kc.).

there are considerable differences

type, due 1o varying reaction eflects
between the various valves. An

20000

increases

interesting point, however, is that
the amplification of a high-fre-
quency amplifier increases consider-
ably as the input 1s decreased.
Certain authorities claim that for
very weak input the amplification
fzlls once more, but no tests are
described in the present paper with
suthiciently small input voltages to
obtain  any confirmation of this
point.: .
Low-Frequency Amplifiers

With low-frequency amplifiers the
matter of measurement presents less
difficulty, In. this case the audio-
frequency oscillator in Fig. 1 is
coupled direct’ to the
through an ordinary low-frequency
potentiometer, and the output is

measured in the same wayas before. ® it appears that the amplification falls

It is found that in the majority of
cases the amplification on a two-
stage amplifier is not equal to the
product of the amplifications of each
individual stage. By taking suit-
able precautions, however, the dif-
ference can be made about 1 per
cent. only. :
Effect of Amplifier on Tuned Circuit

In the middle section of the paper
the effect of the amplifier on the
tuned circuit connected across the
input terminals is investigated both
theoretically and experimentally.
Theoretically it is shown that the
effect of the amplifier is to add a
shunt resistance and capacity in
series across the tuning circuit, as
shown in Fig. 5. The results which
are obtained on this assumption are
found to agree very well with prac-
tical conditions.

Measurement of this Effect

The method of measuring the
effects on the tuning circuit con-
sisted in obtaining the resonance
curves and plotting the decrement
of the circuit under the varying
conditions. It is interesting to note
that the method adopted for these
measurements was the reactance
variation -method employed in the
measurements of coil resistance
which have recently been published
i Wireless Weekly, the only
difference being that in this case the
frequency was variéd and not the
tuning capacity.

Values Obtained

< It appears that the value of the
capacity Cr is approximately con-
stant irrespective of the conditions,
and the value given in the paper is
cf the order of 9 uuF.

The resistance depends upon the
inductance in the tuning circuit, and
' as the inductance in-
creases. When L was 156 uH, the
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resistance R1 was approximately
20,000 ohms, while if the.induct-
ance was increased to 654 uH, Ri
increased to about 87,000 ohms.
The effects due to reaction are dis-

cussed theoretically: and practical
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Fig. 4.—From the curve of a 6-valve
untuned transformer-coupled amplifier

with increasing input.

results indicate that the theory is
correct. .
Distortion -

The third section of the paper
deals with the question of distortion
in low-frequency amplifiers. It
would appear from the results
obtained that as long as the output
is small the distortion is not serious,
but the effect of increasing output
produces harmonics which increase
much more rapidly than the funda-
mental.. Secondly, as the frequency
i5 lowered the distortion becomes
more serious. It is pointed out that
at a frequency as low as 150 cycles,
with an output of about 1 milli-
ampere only, the fundamental may
be almost completely eclipsed by
harmonics.

-Negative Grid Bias

The effect of negative grid bias is
to reduce the magnitude of‘ the
second and third harmonic, but to
introduce, on the other hand,
smaller harmonics of a higher order
such as the 4th, sth, 6th, etc. It
will thus be seen that the introduc-

Fig. 5.—Showing how an amplifier has
the effect of adding a shunt resistance
and capacity across a tuned circuit.

tion of grid bias does not neces-
sarily prove an infallible cure for
distortion. The results given in this
section of the paper, however, are
only preliminary, and work is
actually being carried on at - the

" National Physical Laboratory on

this subject, so that further develop-
ments will probably be forthcoming.
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EVIDENCE BEFORE THE

The Committee of Inquiry appointed to investigate the
recommendations with regard to the future organisati
subject of Broadcasting. We give below a summary-ofth

The Earl of Crawford, chairman of the
Committee of Inquiry.

HAT is to be the future
Wo‘rganisatio»n controlling the
broadcasting n this
country? This subject is at present
under consideration of the Com-
mittee of Inquiry appointed by the
Government,
Evidence Heard
Already evidence has been taken
by the representatives of three
interested parties. The first, the
Post Office witness, was heard *‘ in

camera,””  On December 3 Mr.
J. €. W. Reith, the managing
director of the B.B.C., appeared

on behalf of the uustmg organisa-

tion. The Wireless Lcag.,ue, repre-
sented by Sir A, Stanley, Chair-

man, Prof. A, M. Low, Secretary,
and Mr. D. 8. Richards, Chairman
of the Hford and Home Counties
Area Committee, gave evidence on
December 4, claiming to submit the
listener’s point of view.

The Committee of Inquiry

The members of the Committee
present on each day were the Earl
of Crawford, Chairman, Lord
Blanesburgh, Sir P. Royden, Sir

"H. Hadow,

- T B tHUREHHN LRSI

R RRBHH

Mr. Wm. Graham,

M.P., Mr. lan McPherson, M.P.,
Dame M. Talbot, and Capt. lan
Frazer. V ’

Further interested parties have

applied to be heard, and on Decem-
ber 17 Lord Riddell will appear for
the Press; and on December 18

various © artistes’  organisations,
music  publishers, and Messrs.

Chappells will submit memoranda.

B.B.C. Evidence

Mr. 'J. C. W. Reith, in his
memorandum, submitted evidence
on the scope and conduct of the
broadcasting service, and empha-
sised particularly that he made no
recommendation as to any future
constitution, ’

The main object of his memo-
randum was to show the desira-
bility for the service of broadcast-
ing to be conducted as A public
service, with the adoption and
maintenance of definite pohues and
standards in all its activities and
for unity of control.

An Impartial Statement

It was submitted as an impartial
statement on the administration of
a public service, and must not be
regarded as a submission of
evidence by specific interests.

The service should not be used
for entertainment alone, for, if
rightly developed and LODthlled
its future as an influence-—a world
influence—for good could hardly be
conceived. It was equally capable,
if abused, of being a harmful influ-
ence of Lqual potentlahtxes.

Mr. Reith said that the B.B.C.
received an average of 8,810 letters
per week, of which total 4,7
came from the London area. On
analysis these showed that g5 per
cent. were expressive of apprecia-
tion, 3.5 per cent. were critical, and
1 per cent, were suggestions or

HIHIER

'such ceremonies as

constructive criticism.
their Sunday programmes were uni-
versally appreciated and approved.
He did not concur with the view
hat the Sunday programmes should
be secularised. At the sanmic time,
they did not wish to encroach upon
the ~work done by the various
churches, unless a complete service
were broadeast.  They miglt con-
sider the question of a secular and
a religious programme transmitted

on different wavelengths, so that
listeners could choose for them-
sclves.
A National Influence
The B.B.C. already have some

10,000,000 listeners, and the broad-
cast service is available to 35 per
cent. of the population, using the
very simplest of apparatus,

The influence of the service was
such as to ‘“ make the nation as one

man.’ This could clearly be
realised on such occasions as the
opening of the British Empire
Exhibition.

At present the broadcasting of
the Armistice
Day Service at the Cenotaph, or
the speeches on the signing of the
Locarno Pact, depended entirely
upon the individual views of the
Minister or Government Depart-
ments concerned. It was to be
expected and hoped that the broad-
casting of such ceremonies would
become automatic.

.o
Relations with other Inferests

Their  relations  with  other *°
interests had progressed greatlyliis

The advent of broadcasting
been viewed with uneasiness
hostility .in certain quarters. They
had adopted a conciliatory attitude,
and this had resulted in co-opera-
tion in practically every case.

The Press had been of great
assistance in the development and
progress which they had achieved,
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COMMITTEE OF INQUIRY.

oadcasting service existing in this country, and to make
. of this service, are engaged in hearing evidence on the
evidence submitted by the B.B.C. and the Wireless League.
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and they were now regarded more
as an ally than a rival.

Broadcast News

In reply to a member of the
Committee, Mr, Reith said that he
did not think there was a general
call for news to be broadcast before
7 p.m., although it would be bene-
ficial to have this restriction re-
moved. They felt that an exten-
sion of their powers for news trans-

. mission was very necessary,
&’ At present the B.B.C. were
limited to- what the microphones
could pick up direct.  Mr. Reith
did feel that the presence of a
warrator, as at the signing of the
Locarne Pact, or the races at
Brooklands, ‘giving a ‘“ word. pic-
ture *’ of events, would greatly in-
crease the value and interest of such
items.

Present Restrictions

Another development would be
the presence of an eye-witness at
the studio to describe daily events.

The present news arrangement is
that news may only be taken from
four agencies, only bulletins of a
certain length may be broadcast,
and these not before 7 p.m.

Broadcasting of Parliameat

Replying to Mr. W. Graham as
to what amount was paid for news,
Mr. Reith said he had an idea it
was in the nature of ;{6 000 per

annum. Qucued again  as  to
whether he® thought they got
“ value for m()ne},” he said they
did: i Questioned by Capt. lan

Frazer as to the broadcasting of
debates in the Houses of Parlia-
ment, he said that they had evi-
dence that there was a definite de-
mand for this. Asked: * Was this
practicable? > Mr. Reith said that
the B.B.C. engineers were quite
capable of undertaking the neces-
sary installation.  When Capt.

“tion. Any

Frazer. said that the Committee
might make a recommendation to
this effect, Mr. Reith said he hoped
they would.

International Aspects

The B.B.C. vrealised the im-

portance of the international aspect,

and they are the moving spirit in

the founding of the International

Bureau at Geneva. They had made
routine arrangements for regular
relaying of foreign programmes and
a special weekly broadcast by them
from  their hlgh -power station for
European listeners.

B.B.C. Announcers

The service was available for all
non-party Government propaganda,
and various Ministries gave a regu-
lar series of talks. Efforts were
made to sccure as regular an-
nouncers and speakers only those
who employed the right pronun-
ciation. The daily introduction of
cultured speech into most family
circles would have a considerable
cflect in the course of a few years.

Education

This 1mportant aspect of their
activities received great considera-
broadeasting  service
must be in touch with university,
education and  school authorities.
The present organisation included
the Education Advisory Committee,
wherever there existed a broadeast-
ing station. The geducational side
may be sub-divided into general in-
formative talks, talks on specialised
interests, and school talks supple-
mentary to the existing curricula.
The present development is towards
a rate of some 10,000 talks a vear,
of an average length of 15 minutes.
Some talks formed a series for the
study of a particular branch,

Transmissions for:Schools
The progress with the school

T I

Mr. J. C. W. Reith, managing director
of the British Broadcasting Company.

transmissions had been rapxd and
an estimate gave the result that
over 1,000 primary and secondary
schools. utilise these talks, and
many of the broadcasts had received

~unqualified praise from teachers,

Sir Henry Hadow rather doubted
whether any definite gain could be
obtained from a 13-minute lecture.
Mr. Reith said that psychologically
it was difficult, with this medium,
to hold listeners’ attention for
longer than that time.

Music

The subject of the type of music
to be broadcast was a vexed pro-
blem. A great number of people
wrongly ende eavoured- to classify
music arbitrarily, with resulting
acrimonious disputes between so-
called ‘“ high-brows ’’ and *‘ low-
brows.”” All varieties of taste had

to be catered for to the best of

their ability. The B.B.C. con-
sidered they had a mission in edu-
cating the public musical taste.
The average man had so few oppor-
tunities of hearing good music that
he could not easily discriminate,
They had evidence that the musical

AT
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taste of the nation was now higher
than ever before.
Choice of Programmes

Tn reply to warious  questions,
Mr, Reith again advanced the idea
of two wavelengths from one or
two stations, one sending a ‘¢ Jazz 7’
tvpe of programme, and the other
a programme of classical music.
Listeniers could then choose.

Their aim was to satisfy every-
body by some method. Alternative
programmes,
humblest crystal-set user and many
for the cheap owme-valve set, would

appear to be a partial solution of

the problem.
‘ Religion
[t was submitted that" there
should be a definite association “with
religion in general and the Christian
religion in particular. Christianity
is the official religion of this
country, and this fact can be given
as a justification, if required.
Various questions were addressed
to Mr. Reith on this subject by
Dame Mertel Talbot, who was

anxicus about the responsibility for

the religious side of broadcasting.
Alr. Reith said that there existed a
religious advisory body for each
station, including a prominent local
minister or ministers, who held
their position with the approval of
the Bishop. v

Manyv eminent preachers had been
enabled to reach a larger audience
than they could otherwise in a life-
time’s work.  This was instanced
when the Archbishop of Canterbury,
on Armistice Day, delivered an ad-
dress  to  possibly the largest
audience that has ever heard a
sermon sunultaneously.

Unity of Control

Dealing with the existing virtual
monopoly, there was little doubt
that the many objections in ordinary
cases to a monopoly were well
founded.  Without such a mono-
poly, however, it was quite rational
to doubt whether broadeasting could
have expanded with sufficient
rapidity and facility and at the same
time have dealt with such diverse
problems.

The opinion would appear to be
generally held now that unity of
control, in whatever hands it might
be placed, was the only possible
system for the benreficial develop-
ment of this infant service.

Constitution of B.B.C.

Mr. Wm. Graham wished to know
about the existing constitution.
Mr. Reith explained that a number

two or more for the -

ot manufacturers were member
shareholders. It was originally in-
tended that shareholders should

benefit.  All ideas of benefits for
shareholders had now disappeared.

Sir Arthur Stanley, Chairman of the
Wireless League.

“The B.B.C. paid a fived rate of

7% per cent., and were not allowed
to make any profits.
Future Policy

The B.B.C. proposed to develop
fewer stations, say 15, instead of
the present 22, and to increasc
power. Certain stations, say Man.-
chester, might transmit alternative
programmes on two wavelengths.
The state of the ether in Europe
had suggested the desirability of re-
ducing the number of stations, and
perhaps even abandoning part of
the  wavelength range
This was conditional upon higher
power being sanctioned for the re-
maining  stations. . They would
then have what might be termed
* regional centres ' for the trans-
mission and collection of local in-
terest items. The new Oxford
studio was the first example of this.
Another station similar to Daventry
might be needed.

Finance

The early days were very unsatis-
factory from this point of view. In
October, 1923, the licence regula-
tions eveolved in consultation with
the G.1 0. were put into force. In
that month 334,000 licences were
taken out, representing ‘an income
of almost £z00,000. When com-
pared with the total received prior
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to that date of £46,500, it will be

realised that the financial outlook
suddenly improved. From that

date there has been a steady in.
crease in licensees of 40,000 per
month.

Restricted Revenue

Mr. Reith spoke bitterly of the
recent restriction of the B.B.C.’s
income 1o £500,000 per annum.
They  would require at least
A750,000 for next year's demands.
The raising of a Treasury loan on
the assets of the company might be
a4 solution.

Should the constitution be changed
as a result of the recommendations
of the Committee, he thought their
members should be paid at par.

He foresaw difficulties in liquida-
tion and change over, and though:
legislation mught be necessary in
connection with Anances,

Increasing Expenditure
The estimated figure in rgz2z of
4,148,000 per annum being required
for operation expenses did not and

“could not take cognisance of the

future developments, In fact, the
extent of the actual development
which has since taken place was
not appreciated.

With the increase in the numbes
of hours of transmission, the advent
of relay stations and continual im-
provement in progirammes, the in.
creased  revenue  from  the new
ficensing  position  was  quickly
absorbed.

During the year rqz4-25 over 5o
per cent. of the total expenditurc
was devoted to direct programme
expenditure,

Copyright

My, Reith said with regard te
copyright that the B.B.C. had never
admitted  any  legal  obligation.
They do not admit that broadcast-
ing is « public performance, and
therefore the question of infringe-
ment docs not arise. ’

Realising, to some extent, a
moeral obligation, they have met

copyright charges, so long as the
demand was reasonable. '

The B.B.C. fecl that they should
secure some measure of protection
against exorbitant demands.

The foregoing main features of
the B.B.C. memorandum closed the
submission  of  evidence ..by the
B.B.C.

The Wireless League

On  December 4 evidence was
tendered to the Committee by the

The League claimed to represent
the ‘ listeners’> of this country.
In answer to the Chairman, Sir
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Arthur Stanley stated that their
membership was, roughly, 86,000.

On taking over the organisation
in July from the Daily Express,
who founeed the League, the mem-
bership was about 8o,000. Not all
the members had paid their 2s,
subsumtmn

The Committee appeared a little
surprised that the membership had
increased so slightly, in view of the
fact that they were to tender
evidence on behalf of listeners.

Suggested Constitution

Sir A. Stanley then presented the
memorandum  of the Wireless
League.

A sound constitution, in their
opinion, would be a British Broad-
casting Commission, f.e., Govern-
ment  control lhmugh a central
authority.  The P.M.G. would be
represented, but not in a position of
control as at present.

The suggested constitution would
be as follows :—

(@) A Chairman (unpaid).

{(b) A Vice-Chairman (an M.P.
to be Parliamentary Commis-
sioner).

(¢) A Chief Commissioner
(Head Executive Officer, whole
time, paid).

(d) Seven Commissioners (ap-
pointed after consultation with
the various interests concerned)
and representing—

The Post Office.
The Listener (two Com-
missioners).
3. The Radio Manufacturers,
4. Science,
5. Education.
6. The Arts,

The  Government
course, consult the responsible
organisation.  For Education, the
President of the Board of Educa-
tion;  for  Manufacturers, the
N.ARALAT.; for the listener, the
Wireless League.

The Commission would combine
the Post Oflice licence work with
the provision of a broadcasting ser-
vice. Licences to be issued as at
present. Revenues, less cost of col-

would, of

:lection of Jxacmes, to be wholly
devoted to the improvement of the

service,
The assets and staff of the B.B.C.
be transferred to the Commis-
sion, the shareholders being paid

.out on a basis not expeedmg par.

They made no reflection on the
B.B. L., in fact, they had nothing
but praise for thc pxoneer work, and
the standard of service hltherto
maintained. In reply to a question,
Sir A. Stanley said ‘that had no

change been suggested their mem-
bers would have been quite satisfied
with the present régime. He was
opposed to a monopoly by a quasi-
commercial concern, and thought
that originally it was not realised
what a vast monopoly the original
concession was.

In reply to Mr. Ian McPherson,
he agreed that the service should be
a monopoly.

Wireless Weekly

One Central Authority

The members agree that this is
essential, and one strong body with
suilicient funds to provide a good
service was preferable to many with
insufhcient funds.

Many members wished for pro-
grammes of local interest from a
local station. Educational subjects
should be transmitted on a special

Right Hon. Lord
Balfour of Bur-
leigh recently
broadcast fromthe
London Station an
appeal for the
Princess Louise
Kensington Hos-
pital for children.

¢

The Programines

Programmes should be deter-
mined by a programme advisory
committee representing the follow-
ing —

Lduu}txon the Press,
the Stage, Music Halls, Sport,
Commercg and Industry, the Wire-
less League (for the listener).

This  concluded  Sir  Arthur
Stanley’s memorandum.

Supplementary Evidence

Professor A. M. Low was then
called.  He stated that he was
General Sccretary  and  Technical
Adviser of the Wireless League.

In his view the principal demands
of the listener were for :—

{a)  The Dbest possible pro-
grammes

{p) The widest choice of pro-
gramme.

{cj A voice in association with
fellow-listeners in  deciding  the
tvpe of programme.

{(d) The licence revenue to be
wholly devoted to the service.

(e} Punishment of persons who
interfere  with xucpuon either
carelessly or wilfully, by means of
oscillating receiving sets or other
clectrical hsnubdm.es.
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Oscillation

¥

Many members are of the opinion
that powers should be obtained to
punish offenders for oscillating and
causing interference,

Other electirical disturbances had
been mentioned, trams, etc., and
the Post Ofiice stations. These
should also be dealt with, since any
trouble was invariably caused by
apparatus badly designed or impro-
perly used. This concluded Pro-
fessor Low’s evidence,

Professor Low was followed by
Mr. D. S, Richards, Chairman of
the Ilford branch of the Wireless
League and of the Home Counties
Area Committee.

Mr. Richards principally con-
curred with Professor A, M. Low's
statements.

He thought that the Ministry of
Agriculture  encroached upon the
programme’s time with too much
uninteresting matter.  This might
lead to simjlar action by other
Departments.

After some further questions by
members of the Committee, the
meeting was adjourned txlk Decem-
ber 17.
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B.B.C.

ems,
coming  B.B.C. pro-

grammes '—
December 20.—Cardift :  Sym-
-phony  Concert—-solo  pianoforte,

“Chamber

’

Leff Pouishnoff.

December 21 ——erdon + London
Orchestra, conducted by
Anthony Bernard.

Glasgow : The Pianoforte Sonatas
of Beethoven.

. December 23. — Newecastle :
3NO’s Birthday. London: Sir
Harry Lauder. -

December 24.—-Manchester : A
Christmas Pantomime,

December s.—London :  Bow
Bells.

December 26. Chnsmm\(mthu-
round with Joha Henry.

* B b

The recent collapse of
the 6oo-ft. T-type cage
aerial of the Daventry
station  caused much  concern.
After considerable trouble a tem-
porary aerial was erected from the
top of one of the zoo-ft. masts to
the roof of the transmitting build-
ing. Later, this arrangement was
miproved upon by slinging a wire
between the top of one mast and a

' Daventf;r’s
‘ Aerial.

point  half-way up the other.
Shortlv  afterwards the wire was
raised  to the top of the second
mast. '

Geneva We understand that, in

Conference. addition to the two con-

ferences  which  have
already been held at Geneva to de-
cide the allocation of frequencies
for the European broadcasting sta-
fions, another mecting is to take
place shortly. It will be remem-
bered that at the second conference
it was decided that since it had
been found undesirable to allot the
same frequency to two stations, the
best plan would be to reduce the
number of stations  and  provide

The following are some \
Forthcoming sclections from the forth-

Wireless
News
in Brief

those remaining with more power,
as a solutien to the mutual inter-
ference problem. It is now under-
stood, however, that no alterations
will be made before the coming
meeting takes place.

Entirely new plans will be dis-
cugsed, which it is understood will
involve up to a point the retention
of the ‘old grouping,
placed upon the distance separating’

stations of closely related fre-
quencies to prevent mutual jam-
ming,
* * *
Wireless The recent strike of

onSt:&: marine wireless opera-
tors, which involved

several hundred men, and which
had not been settled at the time of
Zoing to press, was brought about
by a proposal to reduce their wages
by 22s. 6d. a month. The opera-
tors who refused to sign on at the

‘new rates are members of the Asso-

ciation of Wireless. Cable Tele-
graphists, and they regarded the
movement to reduce their pay as a
sequel to  the surrender of the
National Sailors’ and Firemen's
Union this year to a proposal to
cancel the £1 advance conceded by
shipowners in 1924.
£ b
Morse  Lhere appears to have
Interference. Deen a recrudescence of
jamming by Morse on
the broadcast frequencies within the
last few weeks. We are informed
that among recent offenders are
Newhaven, Dieppe, Madrid (EGC)
{(jamming Daventry), Ushant, Bou-
logne, and a French steamer work-
ing on three different’ frequencies
in the Channel.

Broadcasting A new  high - power
in Germany. broadcasting statlon is

being creoted at Frank-
and will probably commence
February of next
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furt,
operations  iu

reliance being
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year. This station will employ the
same  power as  Konigswuster-

hausen and Munich, viz., 10 kilo-
watts, and will represent a con-
siderable improvement on the pre-
sent station, which is situated in the
Post Office buildings.

¥ J¥* *

The removal of restrictions on
wireless receivers in occupied terri-
tory will give a new impulse to the
wireless industry in that district.
An oificial statement in regard to
the release has not yet been issued
by the Post Office, and it appears
that there is some doubt as to the
interpretation of the exemption.
It is certain, however, that listeners
will have to notify the police, who
will in turn supply a list of names
of the listepers to the military
authoiitics.  Broadcasting stations
within the occupied zones will con-
tinue to be prohibited.

We  hear  that  efficial
trials in this country of
aeroplanes controlled
from a distance by wire-
less have been successfully carried
out. So far the tests have been
confined to small areas, the aero-
plane never travelling far enough to
be ocutside the ground operator’s
range of vision, ‘

A further development of :this
methaod of control will be to de\lw
some method of keeping an dercs
plane to the correct course over
long-distance flights. oo

Wireless
Control of

Aeroplanes.

I . Representatives of " no
nternational L .
Radio fewers than sixty coun-
Conference. tries have accepted the
_invitation of the State
Department at Washington to take
part in the great International
Radie Conference which is to be
held in Washington next spring.
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HE receiver described
below  is based upon
the - Isofarad = circuit,
an all-capacity bridge
circuit, in which an
: = Increasing interest s
being shown. - This circuit effec-

tively balances out the grid-to-
plate capaeity inherent - in  valve

receivers, and thus eliminates at its
source the chief obstacle to eflicient
high-frequency amplification,  The
practical result of this is to allow
the use of the lowest obtainable
value of resistance in the tuned cir-
cuits and the proper design of the
H.¥. transformers for maximum
signal stiength. Furthermore, it Is
“unnecessary to rely upon the rather
uncertain aid of reaction, involv-

&

nrimary turas and a corresponding

reduction  in coupling  between
primary  and  secondary, Such

schemes are definitely limited to an
approximate approach. to the point
of oscillation and make very little

use of pure repeater uction in
amplification.
The Circuit
Fig. 2 shows the fundamental

circuit of the high-frequency stages,

in which Cr and Cz2 are mounted
on the same shaft., They have
capacities of about 230 and 500

sl respectively. CB amd CR are
small  variable condegsers with
micrometer adjustment, the former
being used to balance the circuit
against oscillation, and the latter
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. THE ISOFARAD RECEIVER
L N [
g By B. B. MINNIUM. o
; In the receiver described here, which is of American design, a capacity balancing arrangement is used

B8 to stabilise the high-frequency valves. Since the operation of this circuit as detailed by -Mr. Minnium

B would seem to require further explanation, we append to.the article a discussion of its principal featuregs

B . by the Staff of the Radio Press Laboratories. -
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against the coil shield, it is obvious
that the amount of space occupied
in the receiver is actually less than
is the case with ordinary unshielded
coils, if efliciency is given any
consideration.

Transformer Sl{lieldsk

The efficiency of the coils has in
no way been impaired by the use
of shields, since this feature has
been so worked out that shielding
reduces the effective inductance,

resistance, and distributed capacity
of the coil in about the same ratio.
Since selectivity is directly depen-
dent upon resistance, the import-
ance of reducing the tuned circuit
resistance to the lowest possible
value is at once apparent, In addi-

Fig. 1.-~The circuit diagram of the Isofarad Receiver. Two neutralised H.F. stages precede the detector valve, the
transformer shields being indicated by the dotted lines.

g, as it does, instability and howl-
ing and the use of an additional con-

trol in the operation of the receiver.
Other Stabilising Methods
- This is, of course, contrary to
the usual custom of preventing self-
oscillation by the addition of resist-
ance in the secondary circuits, the
use of very few primary turns in
the H.T. transformers, or, what.is
in effect the same, the use of a
somewhat  greater  number  of

to  regulate  autematically  the
amount of  progressive  ‘‘ un-
balance ¥ introduced into.the circuit,

as the receiver is tuned very little
to  the higher frequencies.  La
12 is a completely shielded H.F.
transformer having low resistance
at high frequencies. Its over-all
dimensions, iacluding shield, are
5 in. in diametes and 6 in. high,
but since other parts, such as the
tuning condensers and LUF. trans-
formers, may be mounted directly
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tion, the usual magnetic interaction
between  stages,  variable with
frequency, is avoided.

Filament Control
‘The two L.F. valves are provided
with a fixed filament resistance.
This arrangement of filament con-
trol has heen found to preserve
quality of reception and to reduce
the drain en the H.T. battery, as

compared with the use of fixed
resistances for all valves.  The

~
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adjustment of filament temperature
on the L.F. valves is not at all
critical, and for this purpose fixed
resistances are ddmirably suited, It

will be found, however, that the
adjustment of detector filament
& or Anode HT+

T 4‘?5

Eor HI+ -

Fig. 2.—The circuit of one of the H.F.

stages, CR and CB being the stabilising
condensers

temperature is rather critical.  In
addition to giving “better reception,
this scheme reduces the H.T. bat-
tery drain. H.T. batteries will be
found to last about twice as long as
when all filaments have fixed resist.
ances. The total H.T. battery load
of this set is from 7 to 10 milliam-
peres, depending upon the setting
ot the valve rheostats.

Special Features

The detector valve is held in an
anti-vibrating socket, in order to
prevent low-frequency feed-back: to
it from the loud-speaker through
the medium of sound impulses,

The complete wiring diagram is
shown in Fig. 1. Note that each
of the H.F, stages has its plate

supply by-passed -to its filament
through a o.5 uI¥ condenser.

*

Adjusting the Set

The initial adjustment of the set
is as follows : Set condensers CRrt
and CR2 approximately together at
any arbitrary point. Tune in the
highest frequency (lowest wave-
length) station of moderate volume
that can be found. Remove the
first H.F, valve and cover one of
its filament prongs with a piece of
paper. Insert the valve in its
socket, and, with this valve in place
but its filament cold, adjust the first
balancing condenser CB1 -until the
signal  disappears.  Remove the
paper from the prong of valve Vi,
- put it back in its socket, and repeat
this procedure with the second
valve. : .
Final Balancing

- When both stages are balanced; ™

tune the set to the lowest frequency
(highest wavelength) to which it
will tune, and if it does not oscil-
late the adjustment may be con-
sidered satisfactery. If, “however;

oscillations occur, as indicated by
squealing or steady ticking in the
loud-speaker, the capacity of con-
densers CR:1 and CRz should be
increased.slightly and the balancing
process repeated on a high-fre-
quency - {low-wave) station. In
general, the lower the value of
CR1 and CRz the greater will be
the tendency to oscillation at low
frequencies (high wavelengths) after
the set has been balanced at a high-
frequency (low wavelength) adjust-
ment. )

Aerial Recommended

The complete set will be found
to have remarkably fine tone quality
with exceptional range and selec-
tivity. It should be operated on
an aerlal from 30 to roo feet long,
including lead-in, depending upon

‘Fig. s.
,ad]ustmq the condenser CB, so that

capacity CR across Coa,
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circuits and representing it in the
form of a ** bridge ” as shown in
The bridge is balanced by

the ratio of the anode-grid Lapacm
CV to CB is equal to the ratio of
Cr to {C2+CR). Under these con-
ditions there will be no transfer of
oscillations from the tuned grid
circuit to the anode coil and vice
versa due to the self-capacity of the
valve,

Effect of Frequency Changes

If the circuit is balanced for the
mupmum values of C1 and Cz it is
elear that, with any additional fixed
the bridge
becomes unbalanced as soon as the
frequency of the circuit is decreased
by increasing Tr and Cz to the
same relative extent. Tt is assumed

Start Winding at 7his t/m’

il

- llmllIINlml!lllfl“mlllllhlgﬂlll
i,

307. (P /.
- Secondary

Threads

| 218 Botrom of

20T P/,
Primary
Inserted at End of
Secondary Opposite Grid
Conpection

Fig. 3.—Dimensions and details of the H.F. transformer windings may
: be gathered from this sketch.

the amount of mtmfewn(e from
nearby stations.

Criticism of the Isofarad Receiver
By the Staff of the Radio Press Laboratories

The Isofarad receiver described
i the above article has several
dnteresting features which are dif-

ferent from those found in a British

designed instrumént of a similar
type. Itis e%scntially a neutrodyne
circuit consisting of two balanced
or neutmd\ned high - frequency
valves, a df‘tector, and two note
amplifiers.  The advantages of a
neutrodyne circuit for balancing
out the effect of the self-capacity
between the grid and plate of a
valve are so well known that they
need not be discussed here,
Principle of Neutralising Method
The principle of the method for
neutralising the effect*of the valve
capacity in the Isofarad receiver is
perhaps best explained by redraw-

ing one of the high-frequency valve
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that the condensers Ci and C2 arc
mounted on the same shaft with a
view to obtaining a constant ratio
of capacity between them. It is
stated in the article that “‘in
general, the lower the value of
CR1 and CR2, the greater will be
the tendency to oscillation at low
frequencies  (high  wavelengths)
after the set has been balanced at
a high-frequency (low wavelength)
adjustment.”’

A Suggested Explanation

This peint is not easily explained,
as it would appear from the
“ bridge "’ circuit of Fig. 5 that the
greater the value of CR the more
unbalanced-would the bridge be-
come on tuning in to the low fre-
quency {long wavelength), and con-
sequently there wonld be a greater
tendency to oscillate. If, however,
the grid filament capacity is con.
sidered,; and is represented by a,
fixed condenser Cf across Ci, then
if CR is about twice the value of
Cf, the bridge can be balanced for
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both the high and the low fre-
quencies. For lower values of CR
the bridge will tend to become un-
balanced as the frequency is
“decreased. Therefore up to a point
an increase inn the value of CR will
tend to make the set more stable
over the whele range of frequencies.

The High-Frequency Transformers

The screening of the high-fre-
gquency transformers is probably
quite a feature of the receiver,
as’it prevents stray magnetic coup-
ling between the valve circuits,
assuming, of course, that the self-
capacity between the actual wires
of the circuit has been reduced to a
minimum,  Stray magnetic coup-
ling between the valve circuits js

rermrT =l c

P t - C

Fig. 4.—Showing the correct method of
connection for the ends of the H.F.
transformer windings.

particularly objectionable, as it is
a - variable quantity depending on
the frequency, and any method of
overcoming this leads to consider-
able improvement.

Screens
The screens for the high-fre-
Guency transformers  must, of

course; be made of copper so as
to avoid any serious loss, and they
should he carefully earthed. It
should be noted that the screens are
made considerably larger than the
transformers themselves.  The out-
side dimensions of the screening
cases are given as § in. in diameter
by 6 in. long, whereas the windings
of the transformers are 24 in. dia-
meter by about 2 in. in length. 1t
is important that the windings do
not come teo near the metal shiclds,
asiotherwise there may be serious
losses.

Doubtful Claims

Tn the description of the set there
is a statement that the use of
shields in no way impairs the efii-
ciency of the coils, since the unit
has been so  designed that the
shielding reduces the effective in-
ductance, resistance, and distributed
capacity of the coil in about the
same ratio. The inductance of a
coil is certainly reduced by enclos-
ing it in a copper shield, but a

reduced high-frequency resistance
and self-capacity would seem a little
doubtful.  Some definite figures on
this question would be interesting.
By-pass Condensers

The provision of high-frequency
by-pass condensers, between the
anode ends of the anode coil and the
Hlament of the associated valve, is
a good feature, as it eliminates the
possibility of “stray coupling be-
tween the circuits due to a common
H.T. battery condenser, and pos-
sibly to long leads which are
common to  the high-frequency
circuits.

- Construction of Receiver

"In constructing a receiver of this
type from British-made components
there would be several points that
would require consideration. With
regard to the condensers Ci1 and
Cz2, which are mounted on the same
shaft, it is doubtful whether there
is a suitable unit made in  this
country. Such twin condensers are
usually made of cqual capacity.
This, however, should not present
a serious difficulty.

Wireless Weelkly

Isolated Grids

It will be noticed from the dia-
grdam of connections that the grids
of the two high-frequency valves
are completely isolated from the
filament. This would probably give
trouble with the British-made high
vacuum type of valve, owing to the
grids becoming charged to an ex-
cessive negative value. It would
be necessary to connect a high-

Fig. 5.—The circuit of Fig. 2 re-drawn
in““ bridge’’ form, to indicate the action
of the method adopted for stabilisation.

resistance leak of about 5 megohms
between the grids and the filaments
of these two valves,

The Earl of Plymouth recently
broadcast an appeal from the
London Station on behalf of the
Belgrave Hospital for Children.

Another point worthy of note is
that the method of adjustment as
describeds is - hardly applicable to
the 4-pin type of valves, as it
would be ditiicult to isolate onc of
the filament pins by . a piece - of
paper. - Another method of discon-
necting the filament would have to
be devised.
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Apparatus We Have Tested

Conducted by Radio Press Léboratories, Elstree.

Fixed Condenser

Messrs. The British Sangamo Co.,
1.td., have submitted to us for test a
sample of their Sangamo mica conden-
ser, It is claimed that this condenser
is moulded throughout in bakelite, and
its capacity is guaranteed under vary-
ing conditions of temperature, mois-
ture, and pressure,

Description of Component,

This condenser is made of brown
insulating material, and is rectangular
in shape, except for its ends, which are

.rounded off.  Its over-all length is
15 in., and its width 1% in. At each
end of the condenser a screwed metal
bush passes right through it, and evi-
dently makes contact with the appro-
priate set of plates inside. A round-

headed screw is used at each end of

the bushes, making four screws in all.

These serve as terminals, the wires

being secured between the protruding
"ends of the bushes and the screw
heads. No soldering tags are provided,
but both the maker’s name and the
ruted capacity are marked on the case.
The condenser is hermetically sealed.
Laboratory Tests.

The condenser was found to be of
the rated capacity within a sufficient
degree of accuracy, and its_insulation
resistance was infinite, Both these
qualities were found to be unaffected by
exposure, the condenser having been
left for a'night in the open under parti-
cularlv adverse atmospheric conditions.
This condenser has a particularly pleas-
ing appearance, and from the purely
electrical standpoint can be recom-
mended. It is unfortunate, however,
that no adequate provision is made for

soldering, and  panel  or baseboard
mounting. Two of the terminals

could, however, be utilised for fixing to
a thin bracket or even to a panel 3-16
in. thick or less.

Jack

Messrs, Harmo Products have sub-
miited a “ Crawford 7 Jack for test.in
our FElstree Laboratories,

Construction of Component.

The plug is made from an ebonite
cylinder nearly 2 in. in diameter and
1 in. high. Two pins are fixed in this
plug to register with the holes in the
socket. Small terminal heads screw
on ta the tops of these brass pins, and
slots are cut in the ebonite for the
insertion of telephone tags, while spade
terminals -are readily fixed under the
terminals. i

The jack consists of an ebonite cylin-
der 14 in. diameter and £ in. long.
Two holes are provided for the pur-
pose of securing the jack to a base-
board by means of countersunk screws,
while in the centre of the jack is a hole
for observing the contacts. Two ter-
minals fix into the sides of the jack so
that normally they are short-circuited,
the ends of the terminals making good
etectrical centact with each other. They
are provided with {-in. holes to accom-
modate the jack pins. One of these
terminals has an axial movement of
about % in., being held tight against
the other terminal through the agency
of a strong spring. This movable ter-
minal, which is lengthened about § in.
to allow for wear, can also rotate,

so that it is necessary to see that the.

hole in the ebonite registers with the

“hole in the terminal before inserting

the plug,
General Remarks.

This component is very useful where
telephones or loud-speakers are wired
in series, the withdrawal of the plug
merely shorting that portion of the cir-
cuit. In the sample submitted the ter-
minal heads were very eccentric, but
the component has a reasonable insula-
tion resistance and the finish is of fairly
satisfactory order. 1t would be ad-
vantageous if the movable terminal
was modified to prevent the rotary
movement previously mentioned.

Crystal Set

Messrs. Ward & Goldstone have sub-
mitted a new model Goltone super-
crvstal set for test,
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Description of Sel,

It consists of a single layer solenoid
inductance wound with enamelled wire
and  mounted between a circular
moulded base and a circular moulded
‘disc.  The crystal has the usual cat-
whisker with universal bearing and
friction tight adjustment, and is en-
closed in a glass tube which is held in
position on the top of the dise by two
upright pillars and nuts. Four ter-
minals are fixed to the base for con-
nection to aerial, earth and telephones.
Tuning is effected by turning a milled
knob which rotates a quick thread
spiral screwed pillar carrving the mov.
able contact bearing on the outside of
the solenoidal inductance. Thus on
five-and-a-half turns of the milled knob
the movable contact travels the length
of the tuning inductance—about 3% in.
A certain amount of end-play is pre-
sent between contact and pillar, and
-this should be remedied. In order to
tune in Daventry a plug is provided for
insertion into a socket common with
the earth terminal, and this inserts a
loading coil accommodated inside the
solenold inductance.

Laboratory Tests.

On test it was found that the crystal
had a large percontage of sensitive
spots, and London was received quite
clearly at. the Elstree Laboratories.
A deflection of 40 micro-amperes was
measured on receiving London.

On inserting the plug and testing for
Daventry signals were very faint, and
difficulty was experienced in tuning this-
stations

Fixed Condenser and Seven-way
Leads

As a result of the alterations recom
mended by Radio Press Laboratories
in the report on Messrs. Ward & Gold-
stone’s FixEp CoxDENSER and SEVEN-
way Leaps (Wireless Weekly, Vol. 7,
No. 10), we are informed by this firm
that they are providing soldering tags
for their fixed condensers and heavier
spade terminals for the accumulator
leads,
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IRISH AMATEUR TRANSMISSION

Sir,~—Referring to the paragraph
headed *f Ireland » in ** Short-Wave
Notes and News " in the December 2
issue of Wireless Weekly, my station
has now received-a permit for the use
of the following avavelengths and
hands : 23, 35 and 9o metres (13,044,
6,667 and 3,333 kec) and 113-130
metres (2,609-2,308 ke.) and 150-200
metres (2,000-1,500 kec.).  The index
letters GW have been allotted, and 1
understand that these are in future
to be the official ones for the Irish
Free State, instead of IR, which have
been used. This may be of interest.
This station will work mainly on 43
metres (6,667 kc.) by day and on go or
115 metres (3,333 or 2,609 kc.) after
dark, the latter wavelength being more
free from jamming than the go-metre
wavelength,

I only commenced on 435 metres
within the last few days, and using
only 4 watts input, signals are reported
by daylight R 6-7 in various parts of
England. After dark, however, they
seem to ‘‘ skip V' England altogether,
but are reported in France R 6-8 after

s dark with the same input (3 watts).
"This “ skipping 7 effect is being
investigated.—Yours faithfully,
Meape J. Dexnis (Coll).
(Radio GW-11B.)
Baltinglass, Co. Wicklow.

I

THE ¢ LOW-LOSS TUNER FOR
SHORT WAVES "’

Sir,—In these days of ultra-efficiency
in short-wave appdrams it may be of
interest to mention that Mr. Percy W,
Harris’® © Low-Loss Tuner for Short
Waves ' (Wireless Weekly, Novem-
ber 19, 1924) is still capable of good
work.  For example, on Saturday,
November 28, for two hours com-
mencing at 11.30 p.m., I listened to
KDI\\ on the first valve alone. Re-
ception throughout was comparable
both in clarity and in volume with
that of the best Spanish stations.
Strangely enough, the night was cold
and clear, with l)l]f’ht moonlight.

With rogard to CW, using detector
only, T have received British, French,
Belgian, German, Dutch, Danish, Nor-
weglan, Italian and Spanish amateurs.
Not the least numerous of these are
the Frenchmen and Belgians of the
“Journal des 8 and *‘ Réseau
Belge * varieties.

Also, of course, WIR, WQO and

other U.S.A.  Government stations
come in powerfully on one valve,
whilst both valves have brought in
American amateurs strongly enough to
be read with the 'phones on the lap.

Your correspondent, Mr. J. M.
Drudge, inquires about the QRA of
PCLL. This is the station of the

Dutch  State Telegraph Laboratory,
Kazernestrasse 33, The Hague, Hol-
land. I heard their CQ call last weelk,
in which they asked for QSL’s. ‘They
would probably appreciate one from
Mr. Drudge.

With best wishes for the continued
success of Radio Press publications.—
Yours faithfully,

Swansea, C. M. Devoxarp.

Sik,—I have had
results with the low-loss short-wave
two-valve circuit fully described in
Wireless Weekly for November 19,
1924, by Percy W. Harris, M.LR.E,,
that T feel I must write and tell how
pleased I am with it,

On the evening of November 28, at
1r.20 p.m., I received KDKA on 63

such excellent™

was now 12.28 a.m. The next item
was the children’s corner, and 1
switched off after a most interesting
hour with KDKA,

I should like to say I have departed

a'little from your defails regarding the
coils, as you will observe from the
plmtoﬂmph which I enclose.
_ By removing these and inserting
Nos. 33, 50 and 75 I can get most of
the B.B.C. stations and many Con-
tinental stations with the aid of a
“ B " wave-trap, as described in your
Radio Press book, ‘‘ Twelve Tested
Wireless Sets ”’ (by Percy W. Harris,
M.ILR.E.). This helps to eliminate
London to a great extent, especially
when receiving the nearer stations.
London comes in at loud-speaker
strength.

By inserting Nos. 1350, 200 and 230
coils 1 receive Daventry and Radio-
Paris. You will therefore see that 1
can work on wavelengths from 4o up
to 1,700 metres,

The valves I use are Cossor W.1 for
the first valve and a Cosmos S.P.
““ red-spot * for the second. I should

During the first
stmultaneous broad-
cast programme in
Australia, Mr. J. R,
Collins [centre),
Secretary to the
Treasury, broadcast
an appeal from the
special studio in Mel-
bourne. With Mr.
Collins are seen Mr.
S. H. Witt (left), Re-
search Engineer, and
Mr. L. Fanning
(right), Superinten-
dent of Telephones.

metres (4,562 kc.) without the slightest
trouble, loud and clear as crystal, and
not a trace of atmospherics or morse.
This, by the way, was on a beautiful
moonlight night.

The programme which they gave
came through splendidly and without
distortion.

Mr, David Rennie, one of the
Westinghouse officials, gave a talk on
learning a trade, and fol owing this
was a taik by an Indian orator. It
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just like to add in closing that if any
of your readers are interested in short-
wave transmission, especially KDKA, 1
can thoroughly recommend this most
efficient little wonder, which to me is
a priceless set,  Congratulations and
good wishes.—Yours faithfully,
J. J. McCoxocHsE,

London, N.8.

fa photodx’xph of Mr. \ILCOl‘lOLh}C 3
xcccnu \\111 be found on page 423
this i ‘D1
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Announcing Two New @B Products

E describe below the latest additions to the famous range of

@ Wireless Components. Consistent with the @ reputation

for quality and efficiency, these new products represent a high
standard of development and are worthy of the attention of
every keen enthusiast intent upon progressive results from his radio.

The @B Resistance Capacity
Coupling

The #B Resistance Capacity Unit is the result of
extensive research work, resulting in a component
which we can, with every confidence, recommend
for application to the last stage or stages of L.F.
amplification in any set. ‘

The component consists of our well-known clip-
in type mica Condenser, and our Grid Leak,
which is constructed in the same sturdy and
permanent manner as the anode resistance. The
standard unit is fitted with a leak of 059, a
transfer Condenser of .005xF, and an anode
Resistance of 80,000 Q, these values in practice
having been found to give the best result with
the average valve designed for resistance capacity
coupling.

-
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The ®B Supersonic Outfit PRIGES -
. BRITI’SH ANI.) BVE,ST' . Complete with base (as illustrated) .. 12/86
Super:sc!mc , reception, [.“"th lts - range and Anode Resistance only .. with clips 4/6
selectivity, is fully established in public favour, Leak only .. .. .. o .. .. .. 2/6
@  Supersonic Components  have “shown Condenser only .. .. .. .. .. 8‘,’-
marked superiority in these two qualities and have Base only, with fittings .. .. .. 86 Nt

gained universal praise for their wonderful repro-
duction of music and speech when used in con-
junction with other ¥ Components.

rZ

N The M) Supersonic Outfit contains :

4 ,‘ 3 M.H. Tuned Transformers .. each 21/~
5 1 M.H. Tuned Filter .. .. .. .., 21

‘1 M.H. Autodyne and Oscillator Unit,, 21/-

Full Size Blue Print—Layout Diagram and Booklet Al
of Instructions. A ) —

R .
?gAnéﬁwgnTFl?S £5 55- Od- . THE RESISTANCE CAPACITY UNIT.

RN

London Office & Wholesalc Showreoms &

Head Office' & Works : ‘ LD
WEXHAM ROAD,'Lj@,M; M@@[L HASTINGS HOUSE,

AR

% RSSO

SLOUGH, BUCKS. Manufacturers of Wireless and Scientific Apparatus' Norfolk St. STRAND,W.C.2 /\‘

Telephone : Slough 441 & 442 WEXH AM ROAD, SLOUGH, BUCKS, Telephone : Central 8272 ?/
Telegraphic Ac(dress : “RADIETHER, SLOUGH.”  Cable Address: *“RADIETHER, SLOUGH.” \9\.
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F. W. P. (E.C.2.) has constructed
the receiver described by Mr. A.
Johnson-Randall in the July, 1925,
issue of ‘“ MODERN WIRELESS,”
under the title of ‘* Full Volume with
Three Valves,’’ and constantly suffers
from a howl or wail (like the tuning
note, only mellower), which comes on
faintly at first but gets louder and
louder until it is unbearable.

Our correspondent states that he is
using two .06 ampere and one .12
ampere tvpe dull emitter valves and
has the loud-spealker and the set placed
on a table close to the lead-in wire.

From these particulars it would seem
likkelv that the trouble is due to micro-
phonic effects, the electrodes of the

valves being set into ~vibration at
audible  frequency by sound waves
emitted from the loud-speaker, which
would result in the set emitting a roar
or howl.  Our correspondent should
try, therefore, the effect of removing
the loud-speaker to some remote part
of the room, when we think it is quite
likely that the difficulty will be over-
come.

S.G.(SOUTHPORT) asks us to give
him a theoretical circuit and rough
layout plans for a 2 valve high-fre-
quency amplifier to add to his
“ Family 4-valve >’ receiver.

Although we can give a theoretical
circuit of the type requested by our

Wireless Weekly

correspondent, it is outside the scope
of this department to give special lay-
out plans, since before we could confi-
dently do this it would be necessary for
us to build and test the amplifier. It
will he readily understood that this can-
not be done in the case of an individual
reader.

Further, we would strongly advise
our correspondent to drop the project,
since to build any two-valve high-
frequency amplifier considerable experi-
ence in design is necessary before the
instrument can be made to work suc-
cessfully, and we feel certain that in
practice the addition of two further
high-frequency stages to the ‘‘ Family
Four-valve » receiver, which has one

ANTIPONG
VALVE HOLDERS.

Low ILoss, Shock Ab-
sorbing, non -micro-
phonic, umiversal
fitting. They protect
your valves and im-
prove the quality of
reception. Use them
for Dull and Bright
Lmitters, Price 3/

each -~

LOW LOSS
COIL FORMERS,

Skeleton Formers
.should always be used
to ensure efficiency,
especially on short
wavelengths, ‘The
Bowyer-Iloowe series
covers most amatc;xr
needs, Prices

from. 5/ ~

STUD AND SERIES
PARALLEL SWITCH
PARTS. .

Complete sets of parts to
construct Stud Switches with
4 in. radius arms, Boxes con-
taining complete Switch Arm
with real Ebonite Knob, Bush,
Contact Plate, 10 Studs with
2 Nuts to each and 2z Stops,
facquered finish ; Drilling Teni-

plate, enabling pur-

ha t truct
PRREE BRRRERY MBS

Series Parallel Switch Parts Complete ., 4/-

EVERY ONE
GUARANTEED
FOR A YEAR

Buy Bowyer-Lowe Com-
ponents because they never
let you down. Every one
is guaranteed for a year,
If within that time it shews
any defect in construction
or performance it will be
exchanged free. Bowyer-
Lowe Low Loss Parts are
built by expert radio en-
gineers to give results
of the highest efficiency.-
Use them in all your sets.

COMPLETE CATALOGUE
FREE ON APPLICATION TO

The Bowyer-Lowe Co. Ltd,, \
LETCHWORTH.

MATCHED
H.F, TRANSFORMERS.

The very fact that every
Bowyer-Lowe Transformer
can be guaranteed - to
match every other in its
range  without  special
selection is itself .good
evidence of the great skill
and care with which these
Transformers are made,
Lvery Transformer is in-
dividually tested against
standards, All  ranges
from 550 to 2,000 metres
and up are supplied ; alsoa
special Neutrodyne Unit
covering 300 {o 6oo

metres, All ranges,
Tach 7 / -~
O,

z
£
|
i
&3

BOWYER-LOWE PANEL SERVICE.
Beautifully polished, drilled -and engraved
Panels of Tested Grade A Ebonite are
supplied by the Bowyer-Lowe Company
for any set of which full-size drawings or
blueprints are available, Perfectly accurate
workmanship and quality of finish are
features of this service, The uniform price
for panels of any size is 13d. per square |
inch, Ask us to make your next panel.

Bowyer-Lowe Tested

Components
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The significance
of the name
T.CC.

FOR twentyyearsthe Telegraph
Condenser Co. Ltd., have
})een making fixed Condensers.

During that time they have made
many millions—in fact there is
hardly a country where the
familiar little green T.C.C.
Condenser has not become well-
known for its accuracy and
steadfast dependability. But
besides the little Condensers
used so much in wireless, the
T.C.C. make huge Condensers
which stand more than six feet
high and which weigh nearly
4 tons.

Obviously the T.C.C. would not

get orders from all parts of the world
for these large and expensive Con-

ADVERTISEMENTS

densers if they did not possess an
exceptionally good reputation in the
electrical industry. Such prestige
has been gained by specialising in
Condensers alone, for the T.C.C.
make no other product.

And they are proud of the fact that
they are the oldest exclusive
Condenser manufacturers in this
country.

You buy your Condenser on faith—
your faith in the firm that makes it.
‘Without an elaborate test you cannot

tell whether your Condenser is.

functioning properly. It may look
all rightand yet its insulation may be
imperfect,

If you choose a T.C.C. you can be
absolutely certain that ‘it is perfect,
otherwise one of the many critical
tests employed would have discovered

the fault,

Prices and Capacities:

Mansbridge, 2 mfds. e - » 4/8
Mansbridge, 1 m]’d - - . 3/10
Mansbridge, 5 mfd, = - - 3/4
Mansbridge, *25 mfd. - - - EN
Mansbridge, 'r wmfd, - - 2/6
Mansbridge, *09 to ‘or - - - 2/4
Mansbridge, *oog to "o03 - - 2/-
Mica, ‘o04to “oox - - - 2/4
Mica, *oo0g fo "ooor » . 2/4

"TCC. Condensrs

_Mansbridge andMica

The Telegraph Comirmser Co. Ltd. Wesi Park Works, Mortlake Road Kew
Gilbert Ad. 4172,
AN ADVERTISEMENP IN “ WiRELESS WEEKLY ”’ Is A GuaranTEE OF
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L & P Valve Unit

(As flatteringly commented on
in the Radio Press publications).
Provides the constructor with asimple NUCLEUS around
which to build an Amerizan Typ, valve set. Valve holder,
rheostat, panel and window all in a handy unit. Only
ole_for window and hole
for Rheostat to be drilled,
The demand to-day is for
easy-to-fix units,
e Valve Holder is of
fow capacity.  Each leg
separately insulated,
Anode leg coloured red.
Soldering tags provided.
Che Rheostat is smooth
and velvety in action, and
gives  vernier  control,
Guaranteed not to rust,
get brittle or perish with
heat. Unalterable in resist
ance,

From Good Dealers or wrile
at ence for list.  Free on
request.

L&P
VALVE UNIT

Other leading ** Ellanpee ’Lmes ;L & P Valve
Wxndows enhance the appearance of any set. Small size
24d. each. Large size 3id. each. L & P Miniature
Switches, D.P. D.T., 1/6 each. L &P Pull and Push
witch-—positive action, positive satisfaction—only 2/~ cack

LONDON & PROVINCIAL RADIO CO., LTD.,
, Coine Lane, Colne, Lancs.

Made by the makers of
the World's Best Lail
Holder.—The * L& P’

REFINEMENT ( 4" IN. RADIO

D

LIBERTY PERMANENT DETECTOR

The Original One-Hole Fixing Detector.
Stop Fiddling with Cats’ Whiskers.

Refuse Ever;
inferio: ‘Liberty’
imita- 5 3 tested ou
tions, T aotual
Tusist on Technical Reporus, broad-
seeing Amateur Wireless: cagting
thename P Wireless & and fully
‘Liberty’ Wireless Weekly: E?::gﬂ‘

FIXING. — One - hole
obips or by lwo plsces

° effici
50% more ency mfmr wire o exioting
detector carmimrls

50% lower price
"THE”IOG% DETECTOR
T—

The "Libmy ”» Detector nges moTs
than

& cat’s whisker gives Tmponrﬂy No §
hunting for that * special spot ™ fost

by the slightest vibration. The
#¢ Liberty ¥ iv entirely unaffected by
vibration, sensitive all over, and that

Joud spot eannot be lost.
Radiare Electrical Co.,Ltd., :
Bennett Street, London, W.1. l;l(‘nlwclin%s

 Let our valve makmg plant xepaix your broken
or burnt-out valves efficiently and promptly .
(most makes). Amplification, radiation, and;
: cnnem consumption. teed SAME &S DEWe+
= Bright emitters 5/ “D.E’s” (2and
3 v. types) 7/6. Radions Lidiy
i BDIHngtcm.nr Maocciesfiefd Ches.*
= nrgest Vaive Repairing, an in
S22 the world, List Free,,

SATISFACTION TO BUYERS.
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-
stage incorporated in it already, would
not be successful.

C. O. (HULL) has been using a
crystal set with satisfactory results
and has recently connected up a long
length of twin flex in order to use high
resistance telephones several rooms
away from that in which the set is
situated. Upon slightly retuning, he
now finds that signal strength is
considerably improved and asks us
for an explanation.

The . effect  of increased signal
strength noted by our correspondent is
by no means unusual, and is due to
the fact that the long telephone exten-
sion leads are acting as a counterpoise,
which would appear to be considerably
more efficient than the normal earth
connection used alone, It is quite
probable that by dispensing with the
ordinary earth connection altogethet
results will be still further improved.

W. F. (CARDIFF) employs a single-
valve detector type of receiver on
board ship, but experiences con-
siderable difficulty in getting mgh-
tension batteries when abroad, and
if these are obtainable they are usually
old and costly. He asks us whether
‘he can employ the ship’s direct
current supply of 100 volts for high-
tension.

Little difficulty should be experienced

supply from the ship’s direct current
mains, and we give below in Fig. 1 the
type of circuit which should be used.
Two lamps of equal wattage and of the
voltage emploved on the ship’s lighting
systemi should be connected in series
across the mains as shown. The
negative terminal of the mains should
be joined directly to the H.T. negative

+ &

" MAINS HI+
‘:@ = ' C ser
e T o HI-

Fig. 1.—Showing the method recom-

mended for obtaining fugh tension

supply from the D.C. mains on board
ship. (W.F.—Cardiff,) -

terminal of the receiver, and the H.T.
positive terminal of the latter should
be connected through a choke coil to
the mid-point between the two lamps,
two large condensers, shown as C,
being connected across either side of
the cholke and H.T. negative. The
choke should be of fairly high induc-
tance, values of 60 to 100 henries being
suitable, whilst the condensers C should

Wireless WeekKly

For safety a large condenser should
be placed between the earth terminal of
the receiver and the actual earth con-
nection, which in this case is to the
hull of the ship. A suitable value for
this condenser would be of .or uxF.
With the arrangement outlined, ap-
proximately 30 volts is obtained for |
the H.T. supply to the set.

. (BASINGSTOKE) has con-
structed the ‘' Special Five '’ receiver
described by Mr. Percy W. Harris,
M.LR.E,, in the November, 1925,
issue of ‘‘ MODERN WIRELESS,"”’
but cannot successfully neutrodyne
the set. One setting of the neutro-
dyne condenser will not hold for the
whole of the frequency range covered.
by the two low-loss H.F. transfor-
mers, and adjustment of the first
neutrodyne condenser seems to make
scarcely any difference.

It would appear likely from the par-
ticulars given by our correspondent
that something is radically wrong with
the wiring in the first neutralising cir-
cuit. Trouble of this kind is often
traced to a broken joint, or to the two
leads to fhe neutrodyne condenser not
making actual contact with the plates.
Test, therefore, for continuity, with
telephones and a dry cell, between the
actual plates of the noutrod\ ne conden-
sers and the leads which shoutd be con-

in obtaining an excellent high-tension be of 2 uF

cach,

or greater capacity.

nected to them.

LOOK WHO'S HERE!
. BRIGHTSON'S

‘TRUE BLUE
RADIO VALVE”

(N.Y., U.S.A))

True Blues consume one-half the
amount of H.T. battery current re-
quired by Valves of other makes. This
can réadily be shown by placing a
milliammeter in positive lead of H.T.
battery and taking the comparative
readings of True Blués as against other
Valves. H.T. battery will last twice
as long with True Blue Valvesin the
receiving set.

PRICE.

£1-1-.6

J. Y. SELLAR

Distributor for the British Isles.
Room 43, POLAND HOUSE, 167, OXFORD ST., W.1.
'Phone : Regent 5606. k

Amp. 0.25. PRICE

£1.-.1.6

ORMOND %% 1% CONDENSERS

See onr full page

fi rom all advertisement in
« MOD!
dealers WIRELESS »
and *“ THE
N~ — WIRELESS
CONSTRUCTOR”
§ Christmas

Double Numbers

Sce the inspec-
tion label on
cvery condenser

ATrlumphof
Efficiency

WHENEVER perfection is approached in any rsdm

.Supplied in the following
product, the quality of that rrcduct soon be- siges.
comes known to the radio public. Thus it has been Price  Price
with the Ormond Condenser.  To the experienced with  without
experimenter and to the new constructor, the Ormond  Mize. Vemier ,Vernier.
s made itself known as an instrument of-high-grade 88
quality, associated with all that is best in cardenser 0008 9/' 7

0005 9/ 8/~

cefficiency. e Ormond Condenser can give you in  go1

l0/8 9/-
practical perform:mce a Agreater and more lasting  Complete with Knob
eansfaumn than any other condenser of equal price.

and Dial

Telephone :—Cleskenwell 9344, 5 and 6.

189-205,
ORMOND ENGINEERING Co., Ltd. 125, Peatonvilie Road,
Factory - Whiskin Street, Clerkenwell, E.C,1.

Telegrams :— Ormendengd, Kincross.”
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ADVERTISEMENTS

o ME!‘_

accidental discharge by short circuits.
2. Internal short-circuiting is impessible.
3, Actually you can short-circuit exter-
nally without damaging the blocks.
(Can you name any other accumulator
that will stand so severe a test?)

FULLERS UNITED
ELECTRIC WORKS LTD.
Chadwell Heath - - FEssex.

Telephone - - Tford 1200.
Telegrams - “Fuller, Chadwell Heath.”
London Depot : 176 Tottenham Ct.Rd., W i
Telephone - - - Museum 9008.

S A\Vor\deﬂl

HE Fuller “ BLOCK " Batteries are unique.
charge for extraordinanly long periods of intermittent service, and
are practically proof against mechanical injury. Block Accumu-
lators are ideal for Car Lighting, &c., while in Radio Work the High
Tension Block Battery has decided advantages over Dry Cell Batteries.

Note these remarkable points:

. Sulphating to any serious extent cannot occur
through standing in a discharged statc or

They retain their

Made and Stocked in a
wide range of types and
sizes.

THE PANEL

IF‘aféer you have built up your Set you find that a
component is unsatisfactory

replaced without much difficuley.
leaky panel will rendef useless the work of many bours
and necessitate the complete rebuilding of the Set. Be
wise, therefore, and refuse to take risks.
merely for an ebonite Panel—ask for a Radion Panel
and see that it bears the trade mark Radion.

q

Radion is available in 21 different sizes in
black and mahoganite.
supplied in any special size.  Black rd. per
square inch, mahoganite. 1}d. per square inck.

'RADION

American Hard Rubber Company (Britain) Ltd.

Head Office: 13a Fore Street, Depofs: 120 Wellington Street, Glasgow:
London, E.C.

it can usually be

On the other hand a

Don't ask

Radion can alse be

.

COLVYERN

SELECTOR
LOW LOSS

The Colvern Selector

capacity.
Capacity 0005 mfd.

ment.

One hole fixing.
acities if required.
tive folder upon request.

Colvern Low Loss
Former.

Low
Loss. Reading to 1/3,600th

£1140
0003 mid. £100

Type !‘;, without gear attach-

Capacity 0005 mfd. 183, 0d.

o 0003 mid. 14s, 0d.
Other cap-
* Descrip.

Colvern Independent Vernier.
Price 2. 8d, -

Ask your dealer also for the
Coil
Price 83, 0d.

. Al

COLVERN ESSENTIALS

to long distance work

Every reader of this journal may, upon application, reccive

illustrated literature of Colvern essentials to a very eflicient
long distance receivet. .

The Colvern Selector Low Loss Condenser (true geared 20 to1)and
eapable of relocation te 1/3,600th part of the variable capacity.
The Colvern Low Loss Coil Former provides a very efficient”
inductance of low self capacity and low H.F. Resistance,

Write to us to-day and your long distance experiments will be
successful,

J

116 Snow Hill, Birmingham,
»2  Irish Agents: 8 Corporation Sireet, Belfast.

Gilbert Ad. 4161,

Walthamstow, Londen, E.17.

AN ADVERTISEMENT IN “* WIRELESS WEERLY ** 1s A GUARANTEE OF SATISFACTION TO BUYERS,

COLLINSON PRECISION SCREW CO.,LTD,, Provost Works, Macdonald Rd.,
Telephone : Walthamstow 9532.
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~No effort has been spared to give our
readers in this issue more pleasure
and value in contents than ever before
offered. There are no less than five
“\Huw to Make” articles, ranging
from an ** All-Purpose " Crystal Set to a
*“Three-Valve Loud-Speaker Receiver.”
Another article of great interest and value

R AR A A n AP B e : XMAS . 1s thatcoan " Hm&tth&? aPR;I«r;r VaB]t%e,"
: : while Capt. A. G. D. West, MLA.,, B.5c,,
CONTENTS. ISSUE

of _the B.B.C., contributes some inter~
esting facts on “* Where the Listener

1
! ﬂ\i.l.u,_t.uu-.’ﬂl*'é}iﬁ*.

3

F -
:e:::;;%.:d H:a:“' ::B?fl?f‘cf), m;}?ﬁlx Price Scor_es." . J All the other regular f_eatures
w to Make a H.I. Accumulator Unit, s
L e AGG, - D. are included. and there is something for
The SEGAMIEE : each and every member of the home
’ o A. -ws;lﬁi’sp’r’!‘r::“‘%é"°-‘-" B EpSL, E;]rcle, g Get all the pleasure possﬂal?
amous Artists o . Y RRIER WAVE. *
seh%ﬁ‘&it}r{n%d o Clﬁ’t‘ﬂ\ rer, T rom radio and see that your copy o
. H. Reyner, B5e, ACG.L, D.LC, AM.LEE, - 42 i3
Ma'ld:a' a Cabinet for {'ﬂur Set. AS USUAL - THE WIRELE$S CONSTRUCTUR
Mr. Gumplethorpe Makes = Wavemeter. : 1s on hand ; it will please others as well
A Single-Coil Two-Valve Racewaﬁ. E1M : as you
=, I. MarrioTr. . Obtainabie il News- X M
How to Use a Power Valve. By G. Py Kexpare, B.Se.  : ,.,E::;lim:’ 'g:ﬂmf_,?u,,.&m}j
Problems of Short-Wave Re:enllaloné s : ony difficulty in obtaining
v C. P. ALuinson, - lecally, send P.O. 86
Single-Valve 3-Circuit Set. B Uk i == bor 13 : ¢
B b e S Brloux Uesoows o et o 35 - RADIO PRESS LTD.
Ié;e[n; Di:;ribaiinsnnmrd. Dipt. 5., Kadio Press
tio: ¥ Our Readers. ‘ : o ]
i R ot tat—o»: TheesVakin Tombl: : Lo o Tralg, o, BUSH HOUSE, STRAND, LONDON, W.C.2.

Spraler Receiver.
By J. H. Revner, B.Se,, A.CC.L, D.I.C., AM.LEE.

Where the Listener Scores.
By Carr. A, G. D. Wesr, MAL, B.Se.

124 PAGES!!!

FREE BLUE PRINT
of a Compact Two-Valve Receiver.

Full instructions, clear and concise, for all desiring to baild this
or any of the five sets described.

Bar:lay Ad.



4 WIRELESS WEEKLY

s
1|‘Ff__

When buying R.I.

ormers see
that they are con-
tained in the R.I.
standard  sealel

bhores.

ADVERTISEMENTS.

You can't help making comparisons.
The song of the nightingale —the perfect
reproduction of tonal beauty by the R.L
Transformer—each in its own place is
perfect loveliness.

This Transformer still maintains the
position which it has held from the first -
that of being the standard form of mag-
netic coupling which reproduces music
and speech in its most natural forms.

Since this transformer first appeared, it has
been followed by numbers of others, some of
which, as far as external appearance yoes, are
obvious imitations of the R.I. Transformer,
while others put forward claims of superiority
and efficiency which are not borne out in
practice, The only test that really counts
is that of the actual user.

Take any simple receiving circuit and couple
it to an amp[iﬁer built with an R.I. Trans-
former, with any ordinary valve, and you get
perfect and pure music or speech. Now take
any other transformer on the market and
make a similar test. In some cases you will
get equally good results, but it will be
necessary to use special valves. In other
cases, you will get inferior results, but in no

DECEMBER 16TH, 1925

case will you get better results, because an
mspection of any other transformer wall
prove beyond doubt that there is nothing in
any of them to give purer results unless a
totally different principle is employed.

We found, after extensive research, both
in our own laboratories and by i
use of the results obtained by eminent
investigators in the same field, that the
only possible way in which the trams-
former could be improved was in ‘the
subdivision of the windings, thereby
reducing the capacity., This nnovation
was hailed as a great advance in the design
of the intervalve transformer, and since then
nothing has been done to improvc it

One of the most severe tests of an intervalve transformer
is its he}‘la\"nmr in reflex circuits. These Iattcr became
popular by reason of the fact that they could be used in
connection with low-Frequency amphhers, without dis-
tortion, if used with an R.I. Transformer. All low-
frequency intervalve transformers are not sutable for
reflex eircuits, neither are llu-)r suitable for all types of
valves.  You can use an R.1. transformer with practically
any valve, and any capacity.

Over half-a-million users will confirm this. This is the

best proof the public can have of the efficiency and

value of a component that has obtained & classigname in
the Radio Industry.

Write for the R.I. blue and gold Catalogue, free on application, ™)

+ THE MARK OF BETTER RADIO +

Advt. RI. Lid., 12, Hyde Street, New Qxford Street, London, W.C.1. P.C.I12,

. ¢ the P ietors, Rapto Press, Lrp., Bush House, Shnﬁrl, Lnudn-n_ W.C2 on Wednesday of r‘:nr_ln week, and printed for them hy Tuz
E:";Eg:cdl’nhi;s”li. E)}fcl:lftﬂzgill .;‘_Szm_ Ltd.), 55-67, Drury Lame, W,C.2. Address for Subscriptions. and- Editorial . Communications :—Bush- Houge;

Strand, London, W.C:2. Advertiscment Managers :

Barctavs Apverrising, Lrp., Bush Mouse, Strand, London, W.C.2. Registered as a newspaper

P ion by Canadian Magazine Post. Bubscription rates :—32 6 per annum, 16/3 for six months, post free. Sole Agenis for Australasia -—
S foy tranﬁmwgﬁimg &a‘;l:“l; .R.\lleglﬂ:&&iaj, Lip. For Canada :—Iwmeewiar News, Lrp. For South Africa :— Cextrar News Aarney, Lo,



