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Scattered Radiation from Short-wave Beams.

gestion that the scattered radiation,

duc to the clectrons set in vibration
by the passage of short-wave signals through
the upper atmosphere, may give rise to
measurable echo effects and cause the dis-
tortion of signals was put forward by T. L.
Eckersley about four years ago.

It is two years since he read his paper
entitled ““ An Investigation of Short Waves ™
before the Institution of Electrical Engincers.
This paper contained a record of a long series
of directional observations on short-wave
transmissions emanating from distant beam
transmitters.  Eckersley found that the
signals he received in many cases did not
appear to come from the transmitter but from
some part of the beam itsclf, just as one
sees—and therefore receives light waves
from—the beam of a lighthouse when the
actnal lighthouse itself may be completely
hidden. The explanation put forward and
discussed very fully by Eckersley was that,
in passing through the ionised upper atmos-
phere, the beam gives a scattered or diffused
radiation, and a receiver situated within
the skip distance,and thus unable to receive
the direct radiation from the transmitter,
mav receive this scattered radiation from a
part of the beam itself. The Transradio
Company of Berlin have since carried out
a number of experiments in conjunction
with the British Post Office and have ob-
tained results which not only confirm the
general truth of Eckersley’s theory, but
which would be difficult to explain in any
other way. These experiments are described

UNLESS we are mistaken, the first sug-

in a very interesting paper by Mogel in the
August number of Elekirische Nachrichten-
Technzk. With wavelengths between 14
and 50 metres there is a zone within which
signals are verv weak ; the direct wave does
not reach much bevond 100 kms. and the
refracted wave does not come down to earth
until the distance is about 500 to 3000 kms.
depending on the ionisation of the upper
atmosphere and on the frequency, the dis-
tance increasing as the wavelength is de-
creased and as the ionisation decreases.
At times, however, quite strong signals up
to Too microvolts per metre are received
within this dead zone and these can only be
explained by the assumption of scattered
radiation from the beam. It also explains
some striking echo effects obtained in the
German experiments.

Echoes from Short-wave Beams.

Narrow beams arc transmitted from
Nauen, near Berlin, to New York, Buenos
Aires, and Japan. The receiving station
at which the observations were made is
situated at Geltow, also near Berlin. By
using very short signals of about 0.0001
second duration, the experiments could be
carried out during the normal transmission,
since the duration of the experimental
signal was only a hundredth of that of a
Morse dot. The signals were recorded on
a photographic strip, together with a time-
marker with a frequency of 1000 which
gave an accurate time scale on the records.
Some idea of the scale and accuracy is given
by the fact that the distance betwcen the
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direct signal and that which has made one
circuit of the earth is about 3% inches. An
unexpected phenomenon, however, is the
repetition of the signal in a somewhat con-
fused but strongly marked form o.012
sccond after the direct signal. This corre-
sponds to reflection at a distance of about
1800 kms. and may be ascribed to the radia-
tion sent back from the path of the beam
when at its highest point in the ionised layer.

Multiple Echoes.

There was, however, in one record
which is reproduced in Mogel’s article, a
second echo arriving at a time corresponding
to reflection at a distance of 4500 kms. ;
In some cases as many as seven cchoes
have been recorded, and as they have a
relatively small effect on a vertical aerial,
they suggest the possibility of having come
down at a steep angle. The origin of these
multiple echoes is, however, at present, a
mystery. It should be remembered that
these observations were made on a very
directional receiver within a few miles cof
the beam transmitter.

With regard to the first and main ccho,
however, a large number of experiments
has led Mogel to the conclusion that itis
duc to the scattered radiation which
emanates from the beam as it passes through
the highest point reached in the ionised
layer. The point where this occurs will be
at a greater distance from the transmitter
for the ray that is tangential to the earth
than for the ray that leaves at an angle of,
say, 1I0 or 2o degreces to the horizontal.
Rays which are more steeply inclined may
not be sufficiently refracted to return to the
earth. The region from which the scattered
radiation occurs is thus spread out over a
large distance and one would expect the
eclio of a very short signal to be more spread
out than the direct signal. This is found to
be the case and the amount of the spreading
is roughly what one would expect.

Reception of Nauen Beams in London.

The beam from Nauen to New York
passes well to the north of Ingland, while
that from Nauen to Buenos Aires passes
well to the south. A directive detector at
the Post Office station at Dollis Hill, near
London, obtains the strongest signals when
directed roughly to the north in the first
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case and to the south in the second case,
and not to the east as one might have ex-
pected. London is at a distance from
Berlin roughly equal to half the skip dis-
tance, so that one would expect the radiating
regions of the beams to lie on about the
longitude of England. The scattered radia-
tion is directional, however, since it is due
to the vibrations of electrons which swill
take place in a plane normal to the direction
of transmission. This will always give a
maximum radiation in both directions along
the beam, but whether the radiation in a
vertical direction is strong or weak will
depend on the polarisation of the wave. If
the electrons are vibrating verticallv they
will give little downward radiation, but if
they are vibrating horizontally they will
give a strong downward radiation. This
point seems to have been overlooked by
Mogel.  The echoes received in Berlin were
certainly much stronger than the signals
received in  London, vyet the distance
from the supposed source is greater in the
former case.

Although the results recorded bv Mégel
are beyond doubt, the explanations suggested
for the phenomena do not leave one with a
feeling of satisfaction. While there is
much which confirms the ideas propounded
by Eckersley, there is also much which is
either not explained ar is contrary to these
ideas and for which Mogel offers no explana-
tion.

One question which arises at once is the
reason for the sudden arrival of the echo
at a moment which suggests that no scattered
radiation occurred until the beam reached
the highest point of its path through the
ionised layer. Why should it not begin
to send back scattered radiation as soon as
it enters the ionised layer if, as Maogel
assumes and shows in his diagrams, this
layer begins to refract the beam at a height
of 100 kms. and gradually bends it until it
is horizontal at a height of 300 kms.? The
sharpness of the beginning and end of the
echo indicates rather a well-defined ionised
laver which practically reflects the beam.

Like much experimental work these beauti-
fully recorded results raise many more
questions than they answer ; they show how
much we have vet to learn of the processes
accompanying the passage of electromagnetic
waves through the upper atmosphere.
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The Dynatron Oscillator.”

With a New Circuit for Very High Frequencies.
By F. M. Colebrook, B.Sc., D.IC., A.C.G.L

(Wircless Division, National Physical Laboratory.)

SUMMARY. -Practical details are given for the application of screen-grid valves to the main-

tenance of oscillations by the dvnatron method.

oscillator is about 15 megacycles per second.

The upper frequency limit of this tvpe of

By connecting the control grid through a high resistance to the filament and through a
variable condenser to the anode, a new type of oscillation generator is obtained, which can

be used for frequencies up to about 50 megacycles per second.

and operation of this circuit are g:ven.

1. The Negative Resistance Characteristic
of a Screen-grid Valve.

T is well known that under certain con-

ditions of screen-grid and anode potential

a screen-grid valve can be made to give an
anode current-anode voltage characteristic
having a negative slope. Under these con-
ditions the filament-anode path is effectively
A negative resistance as far as current and
voltage changes are concerned. Fig. 1 shows
characteristics of this kind taken with an
S G.215 valve with a screen-grid potential
of 120 volts. Similar lines can probably be
obtained with any of the commerc:al screen-
grid valves now available. It should be
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observed that the slope is dependent on the
control grid voltage, which can therefore be
used as a means of controlling the magnitude

o 1?15. received by the Editor, Mz;ch,_1931.

Practical details for the design

of the negative resistance of the anode-
filament path. As low a value as about
10,000 ohms can be obtained with the
control grid at zero, but
this is associated with

. L
a rather undesirably G
large screen-grid cur- ]
rent—I5 mA. or so.
The screen-grid current
is much smaller with ANODE
4+60V.

a negative control grid
bias—about 5 or 6 mA.
with 4 volts on the con-
trol grid in the case
illustrated in Iig. 1.
The cffective negative
resistances represented
by these lines are proportional to the
reciprocal of their slopes—i.e., the steeper
the line the smaller the effective negative
resistance.

S.G.
+120V.
CONTROL GRID
—4V.
FILAMENT

Fig. 2.

9., The Original Dynatron Circuit.

The utility of such a valve characteristic
for the maintenance of continuous oscil-
lation in an oscillatory circuit was apparently
first pointed out by A. W. Hull, who gave the
name * dynatron” to a valve specially
designed to produce this type of character-
istic. His original paper appears in the
Pro., I.LRE., 1918, Vol. 6, pp. 5-35. It is
shown in Appendix 1 that if an oscillatory
circuit be connected in series with the anode
of a screen-grid valve, as shown in Tig. 2,
then oscillations will occur at a fundamental
frequency given very approximately by
== (5 R>

VLC\N 2R,
where C is the toial effective tuning capacity,
including the self capacity of the coil and the
screen-grid to anode capacity of the valve

w
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and where R, is the effective value of the
negative slope resistance of the anode circuit.
The condition for maintenance of oscillation is

L . L
CR ]\‘OrR_CR,

the physical signiticance of which is that th
resistance R is effcctively cancelled by the
negative series resistance L/CR, which is
equivalent to the negative shunt resistance
R,. Tt should be noted that I, is in shunt
to the oscillatory circuit, so that the smaller
R, the larger is the negative resistance it
effectively produces in series with the
oscillatory circuit. Experimental confirma-
tion of this simple theory is given by Hull
in the paper referred to above.

A suitable practical circuit for the realisa-
tion of such an oscillator is shown in Fig. 3.
It will be noted that control grid bias is
obtained by means of a small fixed resistance
between the H.T. and 1.T. negative ter-
minals. This is a convenient means of pre-
venting excessive screen-grid current without
auxiliary grid batteries. In some cases,
however, it is preferable to make use of a
control grid potentiometer. Where purity
of wave-form is important, for example,
a control grid potentiometer can be used
so as to make R, as large as possible con-
sistent with the maintenance of oscillation.

0

2 mfds

<
o
(=]
=
2]
=2 mfds
60 V.,
-t
120V
= —_L—
Fig. 3.

Under these conditions, as Hull pointed out,
a fairly pure wave form will result.

3. Advantages of the Dynatron Circuit.

The principal advantage of the dynatron
circuit is its simplicity. With a suitable
range of two-terminal coils and condensers,
a very wide frequency range can be covered
withou* moditication of the wvalve circuit.
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Subject to the maintenance condition given
above there appears to be no lower {requency
limit. The upper frequency limit appears to
be about 15 megacycles. (This is referred to
more fully in the following section.) The
circuit is very regular in behaviour, with
complete freedom from alternative modes oi
oscillation and from the intermittent type ot
oscillation known as “‘ squegging.” Finally.
given reasonable constancy of the supply
voltages the frequency 1is satisfactorily
stable. The full possibilities of the circuit
from the point of view of frequency stability
have yet to be explored, but it can safely
be said that it compares favourably in this
respect with any ordinary triode circuit,
and seems to ofter very promising possibilities
for further development.

4. Limitations of the Dynatron Circuit.

I'rom an inspection of the maintenance
condition given above, and bearing in mind
that there is a lower limit to R,, it isclear
that with any given coil there is a definite
lower limit to the frequency, or, alternatively
expressed, a definite upper limit to the per-
missible tuning capacity. The limitation
in this respect is, in general, somewhat
more scvere than in the case of the usual
triode circuit. In practice, however, this
limitation is not troublesome, and there is
no difficulty in satisfying the maintenance
condition with coils of convenient dimen-
sions over useful ranges of tuning capacity.

A more serious limitation has already been
referred to, namely, the upper frequency
limit of about 15 megacycles. Even this
frequency can only be reached with good
(r.e., low resistance) coils and condensers,
and with the lowest practicable value ot
R, (i.e., with zero control grid bias).

The reason for this limitation is not
immediately - obvious. Take for example
a case in which L =2uH., C = 30 pukF,,
and R, = 10" (giving a frequency of about
20 megacycles). Oscillation should  be
maintained provided R does not exceed
7 ohms. It is difficult to believe that with
an inductance made of fairly thick copper
tube and a condenser with quartz insulation
the circuit resistance will exceed 7 ohms,
even at 20 megacycles. Nevertheless, such
a circuit cannot be made to oscillate with the
dynatron arrangement described, even when
all obvious precautions are taken to minimise
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possible parasitic losses. The available data
do not justify any definite statement on the
matter and there seems to be a case for
further investigation, but whatever the
reason the limitation remains as a fact of
general experience.

In the next section a description is given
of a modification of the original dynatron
circuit which is available for oscillation at
{requencies up to about 50 megacycles.

5. A New Dynatron Circuit for High
Frequency Oscillation.

The circuit shown in Fig. 4 differs from the
original dynatron circuit in two respects.
A variable condenser of small capacity

(100 ppF. maximum)
5

1s connected between
the anode and the
control grid, and the
latter is connected to
the negative end of the
filament through a high
resistance (I megohm
or so). It was found
that this cirzcuit would

|b—=e

L f_"_v'__‘_g_‘:v’ oscillate at much
higherfrequencies than
Fig. 4. the original circuit.

‘t'he highest trequency
actually observed and measured was 54
megacycles (5.5 metres), obtained by re-
placing the coil by a short-circuit. (At this
extreme limit it appears that the actual
oscillating circuit is the conductor con-
necting the anode through the anode by-pass
condenser to the filament, the efiective
capacity being that of the by-pass con-
denser and anode-screen grid capacity in
series. To reach this limit this path must
be made of low inductance. The by-pass
condenser is connected between the battery
end of the oscillatory circuit and the filament
in the ordinary manner.) Up to about 40
megacycles (7 metres) the oscillation seems
to be determined by the tuned oscillatory
circuit in the normal manner, and with the
usual precautions as to by-passing and short
leads there is no difficulty in operation at such
trequencies. In practice it is desirable to
start with the grid-anode coupling capacity
at the minimum and increase it until oscil-
lation occurs, since, in common with all
types of circuit using a ‘ grid-leak ”’ and
condenser, intermittent or ‘‘squegging”
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oscillation is liable to occur. This state is
easily avoided by reducing the grid-anode
coupling capacity to not much more than the
valie required to sustain oscillation.

The actual mechanism of the circuit is
not quite clear and would probably require
a detailed investigation, preferably with a
cathode-ray oscillograph, for its elucidation.
The writer has not had any opportunity of
making this investigation. The oscillating
condition is characterisedl by a considerable
fall in screen-grid and in anode¢ current—a
useful feature which not only serves to
indicate oscillation, but tends to a longer
valve life. No fatigue effect has so far
been observed. The circuit, oscillating at
about # metres, was kept under observation
for a period of 48 hours and showed no
change in behaviour.

Another noticeable characteristic is that
this circuit behaves as if the eftective nega-
tive resistance of the valve were lower than
in the original circuit. That is to say, it
will maintain oscillation over a much wider
range of tuning capacity with a given coil.
[For example, with a coil of 20 wH. inductance
the lower frequency limits were found to be
220 and 670 kilocycles respectively with the
original and the modificd circuit, s.e., a ratio
of 9:1 in the limiting tuning capacities in
the two cases.

The appropriate value ol the anode-grid
coupling capacity depends on the oscillation
frequency. At radio-frequencies 100 puF.
maximum is generally sufficient. At audio-
frequencies capacities up to about 5,000 uuF.
have been used.

A brief investigation of frequency stability
was made. The circuit is apparently not
quite so good in this respect as the original
circuit, a result which is probably attributable
to the additional variable factors introduced.
It was, however, not materially different
from an ordinary triode circuit in the matter
of stability. It is hoped to explore this
subject more fully at some future time.

Comparing the new and the original
dynatron circuits—the former has the ad-
vantage of simplicity in operation, regularity
of behaviour (e.g., complete ireedom from
“squegging ') and probably of greater
frequency stability ; the latter permits of a
considerably greater range of frequency with
any given coil, and will oscillate at very much
higher frequencies.
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The term ““ new ”" has been applied to the
modified circuit. The writer believes it to
be new in as much as he has not been able
to find any previous published account. Tt
has a certain family likeness to the Numans
oscillator described by K. C. Van Ryn in
Experimental Wireless, Vol. 2, pp. 134-139,
but differs from this in some respects.

This work was carried out in connection
with the programme of the Radio Research
Board, and is published by permission of the

Department of Scientific and Industrial
Research.
Appendix 1.
Simple Theory of Negative Resistance Oscil-
lator.

Fig. 5 represents an oscillatory circuit

connected in parallel
R
a
oL I®
N

with a negative resis-
em SIN wt

tance — R,. Assuming
an emf. ¢, sin wf,
represented by the
vector e, to act in the
circuit as shown, the
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current 7 in the closed circuit will be found
to be given by

{R — Ry(1 — wLC) + jw(L — CRR,)}
i = (I — jwCR,)e

The condition for self oscillation is ¢ = o
which requires that the resistance and
reactance components of the left-hand side
shall be zero, 1.e.,

R—R,(1 — w’L() =0
L —-CRR,=o0

The first gives as the [requency of self

Oscillation
JI
'\/] ( Ra

I R
VIC (I zRa>

and

The second gives as the resistince con-
dition for oscillation
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Olvmpia, 1931.

Impressions of the Radio Show.

FIRST walk round the National Radio
A Exhibition at Olympia, in the en-

deavour to obtain a general impression
of the whole without becoming bewildered
by the many details that attracted at every
turn, left the reviewer with three more or
less dennite impressions.

Of these the first, and the least important
from the technical point of view, was that
of size. Two years ago the National Hall,
with its gallerv, had sufticed to house all the
exhibits ; last year the first floor of the
ILmpire Hall was added to this accom-
modation, but for this year’s Show still
further extension of space was needed, and
the exhibits had overflowed into the ground
floor of the Empire Hall. Even with this
large extension of floor-space the stands
were as closely packed as usual; it was quite
evident that the extra area was taken because
it was needed, and not merely to impress.

Casual observation suggested that the
popularitv of the Exhibition had expanded
in about the same ratio as the floor-space,
since it was noticed that at the most crowded
times 1t was as nearlv impossible as in
previous years to move along any of the
gangwayvs or to see any of the exhibits.

Drop in Prices.

The second outstanding feature of the
exhibition as a whole was the very con-
siderable decrease in prices as compared with
previous vears. This lessened cost, although
applving in many cases to components as
well, 1s particularly noticeable in the case of
completed receivers. On one stand, which
shall be nameless, was seen an all-mains
receiver of the most up-to-date design
selling at a remarkably reasonable price.
Side by side with it was one of last vear’s
models, with a specification not nearly as
attractive as that of the more recent instru-
ment ; the price of this, being unchanged
from last year, was higher than that of the
new model by some 50 per cent. At a
rough guess, one would say that the case
quoted is a reasonably fair sample of the
extent by which the general level of prices
has dropped.

The third impression gained from the
preliminary survey was that commercial
receivers as a whole are far more up to date
than they have cver been in the past. A few
years ago the skilled and enthusiastic
amateur designer could walk round Olympia
and come away with a well-grounded con-
viction that he could build himself a set
that would give a more nearly perfect
performance than the best set on show. This
year, however, every advance in design that
has found publication during the preceding
twelve months is to be found embodied in
one or more of the receivers offered by the
various manufacturers.

The general tendency of the year’s develop-
ment on the high-frequency side seems to
be in the direction of improved selectivity,
while on the low-frequency side the chief
feature is a steady increase in the proportion
of sets with output stages that can provide
an undistorted output adequate to lend
realism to the music reproduced. One is
thankful to observe that the portable set,
which has done so much to hinder the
industry by making wireless reproduction
anathema to the many musically minded
listeners who have never heard a real set, is
continuing to decline in popularity.

Importance of the Superheterodyne.

Lven the preliminary stroll round the
Exhibition made it clear that, among the
more eclaborate sets, the superheterodyne is
beginning to take an important place. It is
not, of course, the same superheterodyne
that so deservedly dropped out of existence
some years ago, but an instrument so trans-
formed that it would be almost true tosay
that it has nothing, save its basic principle,
in common with its early prototypes. The
old intermediate amplifier, consisting of
transformer-coupled triodes  precariously
stabilised by positive grid-bias so adjusted
that the whole was on the verge of oscilla-
tion, is dead and buried. In place of this
antique abomination, which amplitied only
by virtue of stray reaction and amputated
side-bands in a more thorough-going way
than any other device before or since, we
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now have a pair of screen-grid valves used
in conjunction with properly designed band-
pass couplings. Side-bands, if not accorded
royal honours, are at least trecated with
reasonable respect; the amplification is
honestly come by through proper circuit
design ; while the minute residual capacity
of the modern screen-grid valve ensures that
the amplifier shall be sufficiently far removed
from instability for its performance-curve to
be at least similar to that originally cal-
culated by its designer. Equal advances
have been made in eliminating harmonics
from the frequency-changer, so that one
need no longer expect to tune in the local
station at a dozen or more ditferent settings
of the dial.

Of the supcrheterodyne receivers shown
rather less than half were found to be
equipped with a preliminary high-frequency
stage operating at the frequency of the
received signal.  While opinions clearly
differ as to the need for this stage, there can
be little doubt that its only real advantage
lies in the opportunity it offers of using a
lesser amount of intermediate-frequency
amplification, thereby decreasing the amount
of valve-hiss heard when receiving a distant
station. The other advantages of the H.T'.
stage, checking second-channel interference
and lessening oscillator-radiation, can equally
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Fig. 1.—Pick-up coil in cathode-return lead of

livst detector valve.  Bias is provided by polentio-
meter curvent through lead A as well as by the
valve’s own curvend.

well be provided by a band-pass filter, which
is fitted to practically all the superhetero-
dynes in which the signal-frequency stage
is not used.

An interesting receiver of this second type
was found on the stand of the Radio Gramo-
phone Development Company, in which a
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total of nine valves, including the mains
rectitier, is used. This set is designed to
operate from a small aerial rather than
from a frame, and therefore has a band-pass
input filter. To avoid danger of long-wave
interference the coupling in this filter is
provided by a very small capacity between
the high-potential ends of the two tuned

circuits. This condenser can be adjusted

from outside the receiver. The secondary

of the filter is joined between grid and
wl
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Fig. 2.—"" Padding” condensers used for ganging
oscillator-tuning. C is one section of a standard
multi-gang condenser ; C, and C, ave used to
alter its law to suit the requirved conditions

filament of the screen-grid valve used as
first detector, into the cathode circuit of
which the oscillations from the triode
oscillator are fed in the manner shown in
Fig. 1.

As in practically all the receivers exhibited,
the oscillator-tuned circuit is ganged with
the signal-frequency circuits. Ifor this the
American system of *“ padding condensers,”
shown in Tig. 2, is adopted, the oscillator
tuning condenser having the same capacity,
and following the same law as the other
condensers with which it is ganged. This
ganging is carried out for both wave-ranges,
there being, in this particular set, two
separate but identical tuning condensers for
the two ranges.

The coils and condensers belonging to the
oscillator are extremely well screened in this
receiver ; on enquiring the reason for this
we were told that unless the screening of
condenser, as well as coil, was very thorough
there was considerable danger of direct
radiation from the oscillator. The etficiency
of the band-pass filter in preventing radiation
through the tuned circuits had been carefully
compared with that of a screen-grid stage of
amplification at signal frequency ; the
result of careful experiment has shown that
either is completely effective in shutting off
oscillations from the aerial. It will be under-
stood, of course, that in an unganged set,
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where there is the possibilitv of tuning the
oscillator to the same wavelength as that to
which the aerial is tuned, the interposition
of a screen-grid valve would be absolutely
essential,

The remaining portions of this receiver
contain no very outstanding points; the
design conforms with standard practice,
except for the output stage which, since it
consists of two Mazda PPs5/400 valves,
arranged in push-pull, may be described as
unusnally generous. Performance-curves of
this set and others of their range are shown
by this firm; two of those relating to the
superbeterodyne just described are repro-
duced in Fig. 3. The sensitivity-curve (not
reproduced) shows that an input varying
from 0.4 microvolt at 1,300 ke. to 0.88 micro-
valt at 6oo ke, is required for standard
output.

While the description just given applies
to one of the more advanced of the super-
heterodyne receivers, it may fairly be taken
as typical, in general scheme at least, of
most of the others on view. Divergencies
were mostly found in the design of the
frequency-changer ; separate oscillators were
found in conjunction both with triodes and
with screen-grid valves used as tirst de-
tectors. In battery sets an occasional bi-grid
was to be seen (there is at the moment no
mains bi-grid on the market), while one
receiver appeared to be using some type of
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single-valve triode frequency-changer. Short
of buying the sets and disembowelling them,
there was often no means of finding out
anvthing more than the price of the various
jnstruments, owing to the complete ignorance
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Performance-curves of R.G.D. Superheterodyne.
models of this type do not treat side-bands as well as a straight H.F. set.

November, 1931
of those entrusted with the duty of explaining
their excellence to the prospective purchaser.
The Stenode Radiostat was being shown
by two lhirms only, Messrs. Radio Instru-

ments, whose version is illustrated, and
Messrs. Smurthwaite.  Neither instrument

g

Chassis of the Stenode Radiostal as made by
Messrs. Radio Instruments.

uses the ““ crystal”’ gate, this leading to such
excessive sharpness of tuning that the
receiver becomes difficult to handle and, in
addition, unreliable for the reception  of
stations save those whose emitted frequency
is crystal-controlled.  Since, however, trans-
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7t will be noticed that even the more advanced
Compare Fig. 4.

mitters are at present separated by fre-
quency-differences great enough to permit
their separation in a Stenode receiver by less
drastic means, the omission of the crystal
gate is no drawback to performance.
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The intermediate amplifier in both sets
uses very sharply tuned couplings, and the
necessary frequency-correction is applied in
the low-frequency stages. The loss in
strength incurred by the corrector circuits,
which consist of a simple combination of
resistance and capacity, necessitates the
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reproduced in Fig. 4, from which it will be
seen that the high-frequency amplifier as a
whole otfers a very close approach to
constancy of both selectivity and fdelity
over the whole of the medium-wave band.

One of the most interesting, as well as one
of the most ambitious, receivers of the
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curve is lo a differeni scale from that of Fig. 3.

interposition of a low-frequency amplifier
between second detector and output, so that
the extra selectivity is attained at the cost,
at most, of only one valve more than would
be required for equivalent performance in a
superheterodyne receiver using band-pass
couplings.

The “ straight H.I'.” set using two and
in some cases three stages of tuned screen-
grid amplification was

“straight HF.” type is the Us3 chassis
fitted to one of the radio-gramophones
offered by Messrs. Hacker and Sons. This
is illustrated, with the screening-boxes re-
moved. As inspection of the illustration
will suggest, a serious attempt has been
made in this receiver to obtain the highest
possible efhiciency and the best possible
performance, while the claims of cheapness

strongly in evidence. The
bulk of these receivers were
found to employ even the
most recent refinements in
design ; power detection is
almost universal, and band-
pass filters are employed in
all but the more modestly
priced receivers of this class.
The capacity-coupled filter is
perhaps the favourite, owing
to the fact that its failings
are approximately compen-
sated by the characteristics
of the succeeding inter-valve
circuits, but many samples of
the more perfect ““ mixed ”
filter recently developed were
also seen. Performance-curves of a receiver
using a capacity-coupled input filter followed
by two stages of amplification using single
tuned circuits as intervalve couplings are

SECRAR

Chassis of Us3 veceiver (Hacker).
coils, and the screening boxes containing H.F. choke and coupling

The ambitious design of the
condensers can be well seen.

of production have been given very secondarv
consideration.

A Dband-pass filter of the new “ mixed
type is placed betwcen the aerial and the
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grid of the first valve, the coupling in the
filter being partly inductive and partly
provided by a small capacity between the
high-potential ends of the two tuned circuits.
Since this filter serves as a protection against
loss of side-bands in the tuned circuits, the
coils used in it, and in subsequent stages,
have considerably lower high-frequency re-
sistance than is usual in commercicl receivers.

he band-pass filter, by preventing too
great an input from the local station when
the set is distuned from it, is some protection
against unselectivity due to cross-modulation;
in this set a further precaution is taken by
using in the high-frequency stages screened
pentodes (Cossor MS/Pen A), which do not
pverload nearly so readilv as the ordinary
screen-grid valve. The inter-valve couplings
are of the tapped-tuned-grid type, the high-
frequency choke and coupling condenser of
each stage being screened separately from
the coils, as the illustration shows. A step-up
ratio of T : 3is used in the first stage, followed
by 1:2 in the stage fceding the power
detector ; with this arrangement the overall
gain of the two stages is about 15,000
times.

To prevent feed-back from the detector
anode, often the ‘‘ livest " point in the set,
the valve and the low-pass hiter in its
anode circuit are completely enclosed in a
cvlindrical screening box. A Ferranti AFsc
transformer follows the detector, the push-
pull output stage consisting of two indirectly
heated valves vielding between them an A.C.
output of at least 3,000 milliwatts. By this
means good output is obtained even when,
as on D.C. mains, the anode voltage is
restricted to about 200 volts.

A novel feature of this recciver is its
adaptability to either A.C. or D.C. mains b¥
simple interchange of power-supply units.
The same valves are used in both cases, the
heaters being connected in parallel for A.C.
and in series, with a quarter-ampere diverter
resistance in parallel with each, for D.C.
mains. The necessary change in connections
is made automatically on plugging in the
distributor-strip attached to each power
unit. In both A.C. and D.C. power units
care is taken to exclude high-frequency dis-
turbances propagated along the supply
mains ; in the former casc an earthed shield
is provided between the primary and the
other windings of the transformer, while 1n
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the sccond casc a high-frequency filter is
placed in series with the supply.

Of less ambitious receivers the “ Amplion
Six " is worthy of special mention, both as
being extraordinarily good value for money
and as being one of the few receivers in-
corporating the new ““variable-mu” valvesas
a safeguard against cross-modulation. These
valves, in which an increase in grid-bias
produces only a slow downward drift of
anode current instead of the usual fairly
sharp cut-off, are almost incapable of
anode-bend rectification, so that cross-
modulation can occur only in the most
unfavourable circumstances. Since in the
Amplion Six receiver a band-pass input
filter is used, the chance of this fault making
its appearance may fairly be regarded as
remote.

This set, its  two

with high-frequency

The

McMichael Short-wave Superhelerodyne.
coil-box, which contains coils for all vanges, 1s
a movel and very convenienl arvangement.

stages, detector, and push-pull output valves
(the sixth is the rectifier) is offered, complete
with built-in moving-coil speaker and re-
quiring no additions but an aerial, a power-
socket, and a licence, for the price of
twenty guineas. Such value as this—and
there arc some other equally reasonably
priced sets available—should go some way,
especially in the present depreciated state
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of the pound sterling, towards meeting A short-wave frequency-changer, for use
American competition. in front of a broadcast receiver covering only
In short-wave reception the *“ Eddystone ” the usual wavebands, is shown by the
range remains the most comprehensive. Radio Gramophone Development Company.
In addition to their many
special short-wave components
they are offering several re-
ceivers built along moreor less
standard lines. A short-wave
superheterodyne  receiver,
which covers also the medium-
waveband, is offered by Messrs.
McMichael; thisisillustrated in
an accompanying photograph.
A triode is used as autodyne
frequency-changer, followed by
a screen-grid  intermediate
stage and a reacting screen-grid
second detector, this Dbeing
coupled by a transformer to
theoutput valve. Coils for all
wavelengths are carried in a
single coil-box, range-changing
being effected by removing the
box from its socket and re-

Ferranti speech amplifier for A.C. mains. A shunt-fed transformer
wilh a vesistance acvoss its secondavy enables the vesponse curve

placing it so that the calibra- oM E el ecd) st s hibiin et
tion chart for the wave-range _ ' _
required is visible from the front. One would, Some receivers intended for special pur-

perhaps, hesitate to recommend this set for poses are shown by Messrs. Smurthwaite.
quality reproduction, but as a “ station- Oneof 'thesc, designed for use in a hospital, is
getter ”’ it probably makes the very utmost shown in an accompanying illustration. Its
internal elaboration isa natura!
result of its external simplicity,
which is an essential feature in
a set which has to be handled
by any one of a hundred un-
skilted people. On theright is
the main “ On-Off ” switch
while the horizontal leverswitch
changes over from one pair of
tuning condensers to another
to provide programmes from
National and Regional trans-
mitters at will; no tuning or
reaction adjustments are
needed. The wvolume control
above this switch operates a
differential condenser in the
aerial circuit, so changing the
volume given by the set as a
whole. Whenthedesiredsignal-
strength for the loud speakers
use of its four valves. For short-wave work, is attained the second volume control is used
especially in out-of-the-way places, this is to vary the output to the head telephones, the
usually exactly what is required. many pairs of which are fed from a separate

A hospital veceiver by Smurthwaite. Pevimanently tuned to two stations,
with swiich-over and volime controls. Practically fool-praof.
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cutpat stage. We were informed that onlyone
precaution was necessary to ensure that such
a set as this would give prolonged trouble-
free service—and that is, to lock the lid.

Other receivers built for unusual purposes
were also shown by this firm, which specialises
in turning out sets individually designed to
meet particular circumstances.

Ferranti Speeeh Amplifiers.

Speech amplifiers for both A.C. and D.C.
mains were scen on the Ferranti stand ; the
A.C. model is shown in an accompanying
photograph.  The overall response curve of
this amplifier would normally be described
as a dead straight line over the whole musical
range, but with true Ferranti caution we
were duly warned of a two-per-cent. devia-
tion. The small drop in the extreme Dbass
which is usually associated with transformer-
coupling has been compensated in this
amplifier by a slight hump produced by
resistance feeding the first transtormer, an
ATF7, through a 0.2 mfd. condenser. At the
same time the slight rise at the highest
{frequencies has been counteracted by shunt-
ing the sccondary with a resistance of
125,000 chms. If the extra “top” is re-
cuired, as, for example, after a wireless
receiver, this resistance can readily be
disconnected. The output stage consists of
two LSsa valves in push-pull.  Two de-
couplers are used in series in the anode-lead
to the first valve, while the second valve,
which has no coupling resistarce in its
anode circuit, has three. The resuvlt of these
very complete precautions is to be found in
the total absence of hum rather than in
freedom from motor-boating, which could
have been assured by less eluborate means.

A wide sclection of speech amplifiers for
public address and talkie work was seen on
the stand of Messrs. Partridge and Mee, who
specialise in these instruments. The one
chosen for illustration is of moderate size,
dissipating 50 watts in the output stage.
It has a high gain, and can be run direct
from a photo-cell, less than 2o millivolts
input (R.M.S.) being needed to load up the
last valves. The parts shown in the illus-
tration are normally hidden under a metallic
cover, while the valves sit on small shelves
on the front of the amplifier, being pro-
tected from accidental damage by stout
metal wings on either side of them.

U
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Another interesting product of the same
firm is also illustrated ; it consists of a high-
voltage transformer for test-work. Designed
to deliver up to 100 milliamps. at 25,000
volts, it has a secondary wound on air-
spaced bakelite bobbins, and should prove
an interesting instrument to those whose
work lies in the direction of such high
voltages. An idea of the size of the trans-
former can be had by comparison with the
small wireless instrument heside it.

In components of more immediate wircless
interest it was noticed that even the most
recent technical improvements were well
in evidence. Mixed filters, for instance, were
offered on several stands. Permanent magnet
speakers of moving -coil type were both

i
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Parmeko high-gain speech amplifier, for public

addvess work. Componenis seen arve novnally

covered, and the valves ave instantly accessible
on the other side of the upright ** base.’

better and cheaper than last year. A novelty
so far as this countrv is concerned was the
clectrostatic loud speaker offered by the
Primus Manufacturing Company. This is of

B
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unconventional design, the usual large single
diaphragm of stretched metal being replaced
by a limp diaphragm made self supporting
by corrugations. The diagram of Fig. 5

Iiigh-pressurve  test-
ing trawmsformer by
Parweko. 25,000
volts at 100 malli-
amperes.  Compare
ils size with the
small  transformer
beside it.

explains its construction better than words
could do, but it must be remembered that
each of the little cells extends downwards
(through the paper as one looks at the
diagram) for a distance of over a foot in
even the smallest speaker. In effect, the
speaker is made up of several score of small
speakers, each a foot or more long and
perhaps half an incl: wide.

The speaker is described as requiring no
polarising voltage ; actually it is so con-
nected that the anode voltage of the output
valve is used to polarise it. Two sizes of the
speaker are made, each being designed to
work most efficiently with the anode voltage
for which it 1s built ; higher polarising
voltages do not, we were inforined, increase
the sensitivity.

Listening to a violin solo, we were rewarded
with the most perfect string tone, even on
the highest notes, that we remember to
have heard from anv reproducing instrument
at anv time. But we are inclined to suspect,
from listening to specch, that the bass would
be very poorly represented. Ve think it
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possible that a combination of this speaker
with one of moving-coil type might be
persuaded, with the aid of suitable filters. to
provide reproduction of considerably higher
standard than most of us have vet heard.

In the matter of valves, it is probable that
the new two-volt Mazda pentodes, the
Pen 220 and Pen 220 A, represent the great-
est achievement of the year. These two
valves have been designed to provide the
highest attainable efficiency in the conversion
of the D.C. power supplied from the anode
battery into undistorted A.C. power. The
success of the effort made may be judged
from the fact that between forty and fifty
per cent. of the anode-circuit power is so
available, as compared with onlv 22 per
cent. in the same makers’ Pen 230 of a
vear ago.

The Mazda range of o.I amp. indirectly
heated valves for D.C. mains, together with
the ACz/HL, a valve combining an A.C.
resistance of 11,500 ohms with a slope of 6.3,
and the AC/S2, a screen-grid valve with a
slope of 5, make up a notable list of new-
comers.

The Mullard MM4V and the Marconi-
Osram VMS4 are both wvalves of the
“variable-mu " type,; they are intended
for sets using control-grid bias as volume
control, and provide unmunity from cross-
modulation as already mentioned in con-
nection with the Amplon Six receiver.
Another valve designed to avoid this trouble
is the Cossor MS/Pen-A, a screened pentode

—TTREATED PAPE
(pirLeCTRIC
)

ALUMINIUM FIXED ELECTRODE

Fig. 5. The treated paper dielectric is waxed
tissue, coaled on the side awav from the fixed
electrode with a thin conduciing film of melal.

of low residual anode-grid capacity. This
latter valve should also find application as a
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power grid-detector, since the feed-back into
its grid-circuit through the residual capacity
is nezligible in comparison with grid-current
damping. The same maker’s mams output
valves, 41MP and 41MXP, are notable for
the highest slope of the Exhibition—7.5 milli-
amps. per volt. An unexpected result of
this high slope is the fact that the MXP and
the MP/Pen (output pentode) require the
same grid-swing and give, within a trifle,
the same output in response to it. The
choice between pentode and triode here
narrows itself down to a choice betwecen a

LPark  Royal wvoli-

P Ammeter. A six-

range vastyument of

wide application

and firvsi-grade
accuracy.

valve tending to give a constant-voltage
output and one tending to give a constant-
current output; in sensitivity there is
nothing to choose between them.

A mercury-vapour rectifier capable of
dealing with as much as 3 amperes at
10,000 volts R.M.S. was scen on the Mazda
stand ; those with less exalted ambitions
can also find smaller ones by the same
makers. A grid-glow relay tube, known as
the ““ thvratron,” was also on view.

The Park Roval Engineering Company
and Messrs. Ferranti were the chief ex-
hibitors of instruments. The former firm
offers a very complete range of instruments
in sizes from 1lin. diameter upwards. The
smallest instruments are by no means toys ;
as voltmeters they have a resistance of
1000 ohms per volt, and they are all accurate
to 2 per cent., which means, in practice, that
readings are actually correct within the limits
get by the uncertainties of so small a scale.
The movement is of the moving-coil tyype,
and though the instruments are normally
dead-beat, they can be supplied altered for
use as “ kickmeters " if they are required to
show up distortion in the output stage of
an amplifier.
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In the larger sizes, zin., 2}in., and 3}in.,
all moving-coil meters conform with the B.S.
specification for first-grade instruments, and
thev may be had, as voltmeters, with resist-
ances up to 1000 ohms per volt. In the
two-inch size, the lowest standard current-
range is I milliamp., but the 2}in. instru-
ment may be had as a microammeter requir-
ing 200 microamps. for full-scale deflection.
In addition to single-range instruments there
are offered several multi-tange volt-
ammeters; one of these is illustrated.
Ohmmeters in which voltage variations of
the dry cell are compensated by a magnetic
shunt are also to be had.

Moving-iron instruments of correspond-
ingly high grade are made in all but the
smallest size, a feature of these being their
low current consumption. As voltmeters,
thev draw only 4} ma. for full deflection.
Both these and the moving-coil instruments
are fitted with the “ Pivaspring ” device
which leaves a small clearance for the pivots
under normal working conditions, but allows
the jewels to give freelv if the meter is
dropped or roughly handled. The com-
bination of this with the unusual feature
that a momentary overload of 1000 per cent.
will neither harm the suspension nor bend
the pointer makes the Park Royal instru-
ments especially suitable for laboratory use,

Fervanti electvostatic and moving-ivon volimelters.
Note the particularly open scale of the lalter
and the double-ended nioving vanes of the formey.

where, with the best will in the world,
accidents do occasionally happern.

The Ferranti instruments have heen dis-
cussed at length in this review in past vears,
hut, besides one or twonewcomers, there are
some extremely useful instruments that are
hardly so well known as they deserve to be.

B2
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One of these is the clectrostatic voltmeter,
available in ranges from 450 volts upwards ;
the interior economy of the 450-volt instru-
ment is illustrated. The capacity of this
meter, at full deflection, is only 30 micro-
microfarads; in the higher ranges the
capacity is naturally less. The use of the
double-ended moving vane is an unusual

Rayciaft selenium cell and velav (dudiovisors).
With the addition of a valve these fovm a complete
light-operated switch.

feature, and makes not only for good balance
but {for prolonged retention of calibration.
The pointer is balanced by a small damping-
vane moving in the field of two small per-
manent magnets (not shown in the photo-
graph). A small but interesting point of
detail is the positioning of the screws holding
down the scale; these are on the same line
as the main supports, so that when the scale
is attached there is no chance of damaging
the pivots.

The 24-inch moving-iron instrument of the
same makers is also illustrated ; it conforms
with the B.S8S. standard of accuracy for
first-grade moving-iron instruments, and has
a consumption of only 0.23 va. As a volt-
meter, its resistance is 210 ohms per volt.
in all models complete screening against
external magnetic fields is embodied in-
ternally, the outer case being of bakelite to
match the moving-coil instruments.

A new addition to the range is an ohm-
meter combined with a dual-range voltmeter ;
this would make a remarkably handy
weapon for servicing radio reccivers, as well
as for many other purposes. The well-
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known rectifier instruments can now be had
in all ranges down to 750 microamperes.

The Exhibition brought forth a larger
crop of novelties this vear than last in
matters not really within the normal sphere
of interest of the wireless engineer ; two of
these are illustrated. The selenium cell is
oftered by Messrs. Audiovisor, who provide
also a relay intended to be connected in the
anode circuit of a valve. The whole then
forms a light-operated switch which can be
applicd in a host of wavs.

Several firms were exhibiting apparatus
with which the amateur can cut his own
gramophone records, while on the Danipad
stand was seen a simple synchroniser en-
abling a gramophone motor to control the
speed of a cine-camera or projector, together
with a recording apparatus consisting of a
microphone, amplifier, and a cutting stylus
complete with tracking device. In con-
junction with the necessary photographic
apparatus and a gramophone, this outfit
enables the amateur to prepare and show
his own * talkies.”

The most complete equipment of this kind
was that offered bv Messrs. Synchrophone,
which consists of a complete radiogramo-
phone containing a ftilm-projector driven
through a clutch from the gramophone
motor.  The whole is contained in a big

Gramophone motor and film-projector of Synchro-
phone home enteriaiver. The cluich on the vight
locks the two together when lalkies ave being projected.

cabinet, and provides complete home enter-
tainment. Wireless and gramophone music
can be had in the usual way, silent films of
the 16 mm. size can be projected, and
“talkies,” except of the * sound-on-film ”
type, are also within the scope of this most
versatile instrument. ALMS.
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Distortion in Valve Characteristics.*
By G. S. C. Lucas, AMILE.E.

Engineering Laboratory, The British Thomson-Houston Co., Ltd., Rughy.

HE accepted method of determining
I the amount of distortion introduced
into the plate current of a valve due
to the curvature oi the valve characteristic
is to determine the amplitude of second
harmonic in the plate current when a
sinusoidal voltage is impressed on the grid.
The amplitude 1s then expressed as a per-
centage of the amplitude of the fundamental,
and so we get :
percentage distortion -
Amplitude of 2nd harmonic current X 100 %,
Amplitude of fundamental current

It is also usual to calculate the distortion
from the following equation :

%(Imax i— Imm\‘

Imax. I

Where Y s + Imi) — Lo 15 taken as a
measure of the amplitude of the second
harmonic and (/... — {mw) 4SS a measure
of the amplitude of the fundamental

Now while this equation is perfectly true
where only the second harmonic is present in
the wave form of the plate current, if other
harmonics are present to any pronounced
degree very misleading results will be ob-
tained.

When dealing with P’entode and Screen
Grid Valves, we find that it is the third
harmonic that is the most prominent and
that the second harmonic is often quite small
—in fact, with a little care in the choice of
bias and load it can be almost entirely
eliminated. With these valves then, we
chould express the distortion as the per-
centage of the second or third harmonic
depending upon which is the greater. It
would be more correct to define distortion
as

1
9 [+)
— X 100 Y,

min.

percentage distortion

Amplitude of largest harmonic
Amplitude of fundamental

X 1009,

In order to do this it is necessary to have

* MS. received by the Editor, January, 1931.

a rcady means of determining the amplitude
of higher harmonics than the second and to
determine accurately the amplitude of the
fundamental.

The following paper gives a simple arith-
metical method (using selected ordinates)
for determining the amplitudes of the sccond,
third and fourth harmonics with fair
accuracy from the characteristic curve for
the valves.

The method only applies to non-inductive
loads where the dynamic curves are single
lines and not closed loops as with inductive
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Fig. 1.—Static and dynamic curves jor valve

with transjormer coupling.

or capacitative loads. The dynamic curves
for inductive or capacitative loads are seldom
used when making calculations of powcer
output or distortion and a non-inductive
load is usually assumed.
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The term *“ dynamic” is used here to When 6 - 270 plate current =
differentiate between the published static lpw =A—BFCFDLE (3)
I, — E, curves for a valve and the I, — E N
cﬁrvv fgor the valve with an ;modg load‘.’ When 6 = 45 4 135 plate uirrent
In the case of a choke or transformer-coupled ly=4+.7BF .7D T E )
load the dynamic curve can be determined When 8 — 224 and 315 plate current
from the 7/, — E, curve by reading off values Is=4 - 7B+ #DFE (5)

of I, and I, along the load line R and re-
plotting. (See Figs. 1 and 2.)
The proof of the method can be seen by

From these five equations solve for 4,
B, C, D and E and

studying the curves in F'ig. 3. i the dynamic $oae + L) + Io+ I, 4+ 1,
curve for the valve and load is a single line, 4 = - - (6)
as it is with a resistance load, the harmonics +
bear a very definite relation to the funda- p - Wad, —I,)+ Y (1o — I (7)
mental, 7.e., the even harmonics are always X
90 degrees leading or lagging on the funda- C =4 + £ — I, (8)
mental and the odd harmonics are either b I... — 2B
in phase or 180 degrees out of phase with the D - —2———=w 2% (9)
fundamental. It will be apparent that if 2
the curve is a single line the shape of the . 2A—1,—1,
plate current curve from a to & is the same £ 2 o . = (1)
as from ¢ to b, and similarly the 280 s : : ; =
bottom half of the curve is / '
symmetrical about the vertical /
axis dg. A further study of the  24° T1]] /
curves will show that, for the g/ JY YT
top half of the plate current 209 IR EEER
curve to be symmetrical about 4 7 N mL: g

i i 7y ARy i) I N ol > -
the axis 4f, and the bottom 2 160 Tg;%co o TR T2 S
symmetrical about the axis dg, = > MY eSS s —
the relation between the funda- 212 B ,e Suadsof -y IV g & S L
mental and harmonics must be £ / A o iy &8s
asstated above. 1f thedynamic = | /1] /] [“f °g[,;{ L7
curve 1s a closed loop, as it is JAVAVAVIVID) / e el ||
with an inductive or capacita- A [/ / / ]\ / / [| ‘
tive load, the harmonics may 1/l 1/ / ( LOAD
take up any phase relative to CEeRPLer ,VZ_/ 55000 |
the fundamental, but we do not ¢ 200 400 600 800 1,000 1,200 1,400 1,600 1,800 2,000

propose to discuss this condition
here.

Then, given that the odd
harmonics are go degrees lag-
ging or leading on the fundamental and the
even harmonics in phase or 180 degrees out
of phase, and if

A = amplitude of the D.C. current

B max. ,,» fundamental

C = max. »» 2nd harmonic

D = max. ,, 3rd

EF=max. , , , 4th
When 6 = o and 180 the plate current —

Iy=4+CLE (1)
When 8 = go plate current —

Imax. _A+Bq:C:tDiL (2)

Fig. 2.—Anode curvent

E, (VOLTS)

anode vollage characteristic curve of
the Mazda TV. 835 valve.

Having found the values of A4, B, C, D
and I© the harmonics can be expressed as
percentages of the fundamental as follows :

Percentage second harmonic - g X 100 %
third = X 100 %
. fourth "B X 100 9,

We have, therefore, only to read off_ the
values of I, I,,., I, and I; and substitute
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them in the equations given above to find Adding 2 and 3 we get

the amplitudes of the harmonics. The plate T 4 1. —24 F2C
I max, miu. “
currents for I, and [, are read off at 4+ Vs Imu'i_: B L =c . L m
'_ .
lMAxé . and subtracting (4) and (1)
3 ! o +Tow) — 1o = (A FC) — (4 £ C)
w i = 2C.
__1_2_5 i B Thus we get :
VS W Tw)— Lo . C
T in) —F

(Imax. Imin.)
Example for Triode Valve.

Reading from the curve in

]
!
I
|
1
i
1
|
1
i
!
1
1
1
t

6=0
Is Fig. 4
7 ittt l“'——“i;’l—”: : . T}.3 mA.
L
1, 110 mA.
————1"_GRID BIAS
HAEMONICS NOT
DRAWN TO SCALE I, = 375ma.
1 I mA.

Fig. 3.—Curve showing velation 3

between sine wave vollage on lhe I -
_ 2 vol A .5 TNA.
< grid and harmonics in the anode - 5
curvent. Amplitude of D.C. current

M opax. + L) Is+.1, 4__713

of the max. grid swing measured from the

bias and not at .5 of the maximum swing sl = 4
as might be thought at first glance. 5 2z -
& E E 735" 1575, 5.5 MA.
. . 4
AProoonf thlq u?tlt?n fohr 2ndt Ha@inc, | Max. amplitude of fundamental
ssuming that the characteristic is such _ 14/ I 1(] T
that onlv a second harmonic is introduced - }[\,/_2(12 3 j— 1 Tonx e
into the plate current when a sinusoidal B V2 % 9 _*_13-b BB 5
voltage is impressed on the grid, and that o 4 4 '
the curve is a single line and : SR ‘ .
not a closed loop, referring to = - ! ! | | EZAAK
Tig. 3, it will be seen that | ' . : | 7
When 6 — o the plate current | [ I [ | / D
Iy=44+C (1) ' ' | YA
When 8 = go the plate current I AN %
s/ T =2
I. =A44+BFC (2) I // 3
When 6 = 180 plate current | /| s =
Imin. — A - B :F C (3) ,// }E
Where 4 = amplitude of D.C. L/ 6 W
current 5
- . (o]
B = max. amplitude of W Iofa
fundamental | - nl >
C - max. amplitude of | i o ®
2nd harmonic. | e S O S ' Iy
. : =t - t “Imin
Subtracting 2 and 3 we get T 6 Ti 75 10 - 5 0
I — Ipw =2B =12 X GRID VOLTS

amplitude of fundamental. Fig. 4.—Dynamic characteristic for triode.
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Max. amplitude of 3rd harmonic Max. amplitude of 3rd harmonic =
Imnx.q Imm._ ZB 138 — 13-2 D == Imax. o Imin. - QB = 12 ) 139
D = - = = - = .3mA. = — 1.0 mA.

Nore.—The negative sign only denotes
a difference in phase, but it must be retained
. 2d—I,—I; 11—11 when substituted in other equations.

= 0 mA.
2 2 Max. amplitude of 4th harmonic
Max. amplitude of 2nd harmonic 24—1,— I, 128 127 ]
C =A+E—1I, E = p = > .05 mA.
=355 — 3.75 = L.75 mA.

On expressing these as a percentage, we get :
1.75
6.6

Max. amplitude of 4th harmonic

Max. amplitude of 2nd harmonic
=A+E—I,=64+ 05—6

X100=259%, .45 mA.

and expressing the harmonics as a percentage

Percentage 2nd harmonic -

3rd _ 3 X 100 = 4.5% of the fundamental we get
» ”» = . (o]
6.6 Percentage _ 45 100 % - 6.59%
. 4th o =0 2nd harmonic  6.95 © 70
Example for Pentode or S.G. - — : —
Characteristic. ! | - -¢—IL =t - 113/'?;
Reading from Fig. 5 — i ! = 3 &
Ipax. = 12.5 MA. B 1 _I+ ﬁ | 1 }L s
= || JL i A | | =
I 12 ma. 1T [TV T T T hTT1 3
2 i I I / o . g =
I, == 6.0mx. 1 ] N4 1 e e Y 2
I, .7 MA. -T-J, /| _-_T-_,._+ 46 E
i
Lo = .5 ma. T N ! A4 11 i &
Then amplitude of the D.C. i ffrl . B ‘o
circuit Y ‘ ‘"LT‘"— E
A [ '7_+ I 132 a
s, + Lo + To+ 1, 4 I, F— - ? ; 1 4Imin
P! 26 18 16 14 12 10 8 s ] ] g
8 GRID VOLTS
7 +4I 7 = 6.4 ma. TFig. 5.—Dynamic characteristic for pentode.
A g ; =t . I.
Max. arEplltude of fundamental = 3rd harmonic — *9~ X 100 % = 27 9
B = /2 (I, = 1) + (L. — Ta)} 6.95
15.82 + 12 I ,
:55:6_95 maA. 4th th 15 X 100 9%, = 2.19

4 6.95
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Correspondence.

Letters of interest to experimenters ave always welcome. In publishing such communications the
Editors do not necessarily endovse anv technical ov general statements which they may confain.

Transients and Telephony.
To the Editor, The Wireless Lngineer.

Sik, —With reference to a letter from Dr. N. W.
McLachlan in vour October number which criticises
an article ‘“ Transients and Telephonv,” which
appeared in the previous number, 1 beg leave to
state in reply :

(1) My article was sent to the Editor on s5th
December, 1930, so that I was not then awarc of
the existence of the paper by Mr. Oatley published
in vour journal in May, 1931, and the paper by
Dr. McLachlan which appeared in /7Phil. Mag.,
January, 1931.

(2) T did not refer to Dr. McLachlan’s experi-
ments on the reproduction of square-topped im-
pulses which were described in the Wireless World
in 1029 because a square-topped impulse is an
inaccurate representation of an acoustic pressure
pulse. The square-topped impulse consists of :

(a) an instantaneous rise of pressure,

(b) an interval during which the pressare remains
steadyv,

(¢) an instantancous fall of pressure.

Instantaneous pressure changes do not occur
in air waves and if the excess stcady pressure could
be produced in an air wave it would not be heard
because the sensation of soumd is only produced
by varving pressures. The transient tre # 1
used in my analvsis takes a finite time %/n sccond
to rise to its maximum value. It is of interest to
note that Dr. McLachlan does not refer in his
articles to some previous work on amplifier dis-
tortion by I. B. Crandall which used the same
method. This was published in the Bell Systemn
Technical Journal for October, 1925.

(3) I used the phrase “ideal form ' Decause
I consider that an ideal cone loud speaker
would not depend on chance resonances of uncertain
magnitude for its high frequency response, but
would be a rigid piston with any variation with
frequency of the acoustic output compensated for
by a suitably designed amplifier. Furthermore,
it appears to be a debatable point swhether the
subsidiary resonances discovered by Dr McLachlan
are due fo cone resonance or room resonance (sce
Discussion on ‘‘ Loud Speakers in Vacuo’ by
P. K. Turner, Journal Inst. Electrical I'ngineers,
May, 1931, p. 620))

T. S. E. TroMas.

Percentage Harmonic Distortion.
To the Fditor, The Wireless Ingineer.

Sik,—Mr. W. Greenwood’s contribution in vour
August Correspondence on the subject of Per-
centage Harmonic Distortion contains, I believe,
some very mislcading statements. It would appear

trom his analysis that the ““ 9 : 11 scale method ”

is not applicable to the case of a choke-fed output
stage, and that the use of such a scale would lead
to too low a value for the distortionless output
power. Such a conclusion is definitelv incorrect,
and it is interesting to sce where the error lics.

Using Mr. Greenwood’s notation, let Iig. 1
represent part of an i, — v, diagram for a typical
triode. Let O be the operating point and POQ
the path corresponding to a certain grid swing.
The quantities plotied an  instantancous values
and the representation of the load by a straight
line implies that this load is resistive and constant
for all frequencies ; otherwise the term ‘' instan-
tancous value ’’ would require qualification. It is
not easy to extend the scope of this diagram to
cover gencrally the case of a load resistance which
varies with (requency, but in the ideal case con-
sidered by Mr. Greenwood the variation is of a
simple enough character to allow it to be done;
in this ideal case the load resistance is constant
(= R) for all frequencies other than zero and has a
different value (R, for zero irequency.

For the ‘“series '’ case we notice that the path
POQ is symmetrical not about O, but about the
point O, on the P side of O : the difference between
the currents corresponding O, and O is the " de-
tected ” current, or change of feed current, due to
characteristic curvature.

For the “* choke "’ case, draw another load line
corresponding to the choke resistance R, through
the operating point O ; the change of feed current
formerly represented by the displacement 00,
must now be laved off along the new load line ;

Rc

14

/
&
P \X
y >~

R

~
\

O2/
Q3
01\,'\k’\ Q
/ '/o\ N )Z\ \3

JANN

N

Va

it is in fact the displacement 0O,, the point O,
lying on a line through O, parallel to the char-
acteristic at 0. Through O, draw a parallel to
POQ cutling the extreme characteristics in P,Q.
Then 1°,0,0Q, is the actual working path.

Let the characteristic through O cut this path
at 0, Then the path 7°;0,Q, is the new working
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path which corresponds point by point 1o the
old path POQ. For purposes of distortion calcula-
tion the current differences must be reckoned from
Oj, not from O, as done by Mr. Greenwood. But
this proper reckoning is, to a close approximation,
identical with the standard method and the latter
is, therefore, valid without modification.

There is, however, another method of estimating
second harmonic distortion in which Mr. Green-
wood’s analysis is very much to the point, that is
in the estimation of second harmonic by change of
feed current. In this method it is important to
allow for the fact that the detected current is
subject to the reduced load resistance R, whilst
the harmonic current is subject to the full load R.
This does not mean that choke feed allows an
increased output, but only that the estimation of
harmonic by change of feed current has to be
handled carefully. For use with this method one
may conveniently record the formulae :-

“ Series Case " K = 8I/gaV.
‘“ Choke Case " K = 81/¢g,V
in which

K is the ratio ol second harmonic to fundamental
8/ is the change of feed current.
V is the A.C. grid voltage (peak).
ga 15 the dynamic mutual conductzmce} atl the opera-
g, 1is the static mutual conductancef ting point,

. . &i .
the last two quantitics being defined as sv" with
b
load respectively.

I.. H. BEDFORD.

normal and short circuited
Research Department,
A. C. Cossor, Ltd.

Mutual Demodulation and Allied Problems.
To the Editor, The Waireless Engineer.

SIR,—I must apologise for this somewhat belated
letter in connection with the Editorial in your
August number. In this connection I would
point out what appears to be an error in I'ig. 3 (¢).
The idea, which is perfectly legitimate, is-that due
to the difterence in phase angle of the circle at the
carrier frequency and the two sideband {requencies,
the sideband frequencies will be changed 1n phase
by an angle approaching 9o°, while the carrier
will have zero angle—relatively at any rate.

In IFig. 3 (¢) the wanted sidebands are both shown
as being changed in the same direction, whereas
they are in fact changed in phase in opposite
directions due to the fact that the angle of the
circuit is positive for frequencies above the resonant
trequency, and negative for frequencies below.
The disposition of the sideband about the carrier
for a truly symmetrical circuit must be symmetrical,
otherwise distortion will result.

This error scems to have had its effect in the
mathematics following, which effect will be quite
clear when the error in the diagram is realised.
1t is nevertheless extremely interesting to find
people using this method of illustrating carriers
and sidebands, as it is one which we have used for
some considerable time, particularly in connection
with the illustration of distortion problems con-
nected with working several stations on a common
frequency.
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An interesting point in connection with this
phase shift (i.e., symmetrical) of sidebands is that
the envelope phase will shift by the same angle as
the sidebands. Onec might be excused for thinking
that the retardation or advancement would be the

same in fime.
H. L.

[We are much indebted to Mr. Kirke for pointing
out the error in Fig. 3 (¢). The same error has
crept into Fig. 3 (d). The mistake was not due,
as Mr. Kirke suspects, to the neglect of the opposite
phase shift for frequencics above and below
resonance, but to setting out the lag or lead in the
directions indicated by the arrows in Figs 3 (a)
and (4). This is, ot course, wrong, since, although
these arrows show the slow rotations of the vectors
relatively to the carrier, all the vectors are rotating
rapidly in the anti-clockwise direction and all
angles of lag and lead should be set out with refer-
ence to this direction. The four vectors on the
right-hand side of I'ig. 3, that is, the four which
revolve clockwise, should be drawn from right to
left and not from left to right. The directions of
rotation are correct as shown.

As Mr. Kirke rightly points out, this will modify
the formulae for 4 and B, which should be as follows :

KirRkE

. . f . 38 .5
A <in # + 2 sin o dgin 32 -2sm3~8
4 4+ 5 4
B~ 2cos o * cos 36, 2 cos 50. Ep.]
3 4 5 4

The Variation of the Resistances and Intor-
Electrode Capacities of Thermionic Valves with
Frequency.

To the Editor, The Wireless Engineer.

Sik,—I am much interested in Mr. Benham'’s
letter in your September issue on the question of
valve capacities and {frequency. I, of course,
recognise that my article deals only with the effects
of the presence of the space charge, and that no
account is taken of possible effects due to the
inertia of the electrons. At first sight it scems as
though such effects must be negligible except at
very high frequencies, such as those of the Bark-
hausen and Kurz oscillations, and Mr. Benham's
estimate of the magnitude is indeed surprising.

As regards the interpretation of my equations,
I must confess that I have not been able to follow
Mr. Benham. On my argument, the electrostatic
encrgy stored could only be diminished by a
diminution of the dielectric constant e, but Mr.
Benham specifically states that this shiould be
considered as unity. From my point of view it
seems more natural to consider the effect of the
incrtia of the electrons to be represented by an
inductance which would not diminish the electro-
static energy stored but merely alter the phase of
the total current with respect to the voltage.
However, as was emphasied in my article, the
application of the fundamental definitions of sinple
theory to more complicated systems is a matter
of convention, and I suspect that on this point
Mr. Benham’s argument implies a convention
different from mine.
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The estimated ctfects ot the inertia of the electrons
are so striking that I would suggest to Mr. Benham
that il he could give a simple treatment of this
problem he would perform a very useful service.
His Phil. Mag. paper is a sealed book to many who
are very interested in the matter.

Finally, it becomes increasingly evident that
the experimental side of the subject has not yet
been adequately treated, and [ look forward with
interest to further experimental developments.

L. HARTSHORN.

The National Phyvsical Laboratory,

Teddington.

To the Editor, The Wireless Lngineer.

SIR,—Further to iy note in vour September
issue, I feel that a further discussion of the ratio
CIC, {C = “hot” capacity, C, = ‘“cold” capacity)
may Dbe of interest to your readers and to Dr-
Hartshorn.

As so rightly pointed out by Dr. Hartshorn, the
fundamental concept of ‘ capacity,” namely,
charge divided by potential, is no longer applicable
to a condenser whose dielectric consists of electrons

in motion. We may, therefore, write, as an
inequality,
QEC XV

But the displacement current will still be given by
Q)
e hence

t! av

(9 +C

at dt

Thus the second term of equation (2) of Dr.
Hartshorn’s paper does nof represent the displace-
ment current. It follows that }CV? (equation 3)
does not represent the energy stored per half-cycle.
[N.B.—In my first letter T stated that this should
be quarter cycle. “ Quarter’” is correct if V is
purely sinesoidal, as one is led to believe in the
earlier part of Dr. Hartshorn's paper. ‘“ Half
is, however, quite correct il V 1s oi the type
¥, + v, sin pf, which he afterwards unses.] It is
not easy for those accustomed to treat of condensers
to appreciate the possibility that the energy stored
may, in special circumstances, differ from the uni-
versally known value. It is, however, well known
that the formula Wy — 4CV? is dependent on the
truth of the identity Q = CV. It this identity

Iig-1 Tig. 2.

should happen to break down in certain cases,
then the energy stored can no longer be given by
#CV2%  1Inorder to see why @ & CV in the case
under consideration consider the circuit shown
in Fig. 2. The inductance L represents the inertial

Got
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effect of the electrons, by no means negligible
when the effective capacity of the system is at
stake, even at low frequencies. The resistance
R is the anode slope resistance (low frequencies
only) while » is of negligible importance at low
frequencies. Now if the diode is represented by
10
08
06
04

02

—02

— 04 i i
2 4 6 8

5 S T R

3

-
N
N
ol
[><]

lng. 3. —

wT
the equivalent circuit of Lig. 2, C has the value
:Cl, and does, in lact, satisfy the identity @ = CV.

If, however, we want the effective capacity C (Tig. 1)
analysis shows

c.—C-«é2 . RS 3
4 11
C
(3 ls) L
.?Cl = s o {2)
5

The cxperimental result ot Dr. Hartshorn that the
electrons increase the capacity are adeguately
explained by the fact that, in the triode case, with
grid negative, the input impedance is so high that
the second term on the right-hand side of (1)
loses its importance. 1f, however a diode is used

2
even if the impedance R is very large, ¥or will always

be an appreciable fraction of C. Thus if we in-
crease R in the diode case by moving the plates
farther apart, C will decrease and L wiil increase
for a given potential diftevence between anode
and cathode. I have been able to confirm that
values of C/C, as low as 3/5 are obtainable experi-
mentally. For a full description of these experi-
ments readers are referred to Phil. Mag., February
Supplementary No., 1931, Pp- 481—48g. These
results had not appeared when Dr. Hartshorn
submitted his paper to this journal. It will be
seen that the experiments with triodes confirm
Dr. Hartshorn’s result that in this case am increase
of capacity is recorded.

It is not difficult to show that the * dielectric
constant '’ of space charge for electromagnetic waves
has the value 3/5, .e., is equal to the ratio ‘“ hot
to ““cold’ capacity for a diode system. Inde-
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pendent experimental evidence ol electron diclectric
constant less than unity may be found in a paper
by Bergmann and Diiring, Ann. d. Phys., 5, 1,

p. 1041, 1929. Sven Benner (dnn. d. Phys. 3,
vii, p. 993, 1929) gives a theory to account lor
Bergmann and Diiring’s results, and confirms that
a dielectric constant less than unityv is to be ex-
pected in the casc of high vacuum tubes.

In Fig. 3 the ratios C/C, and Ry/[¢ appear as
functions of 7. The negative conductance ¢x-
hibited in Fig. 3 is considered to have an important
bearing on Barkhausen-Kurz oscillations, the two
regions shown corresponding possiblv to the
“longer ”” and ‘“shorter ” wave ranges of Bark
hausen-Kurz oscillations. The conductance curve
as a tunction of wl continues to oscillate about
the axis of wl with a small decrement. For w7
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large the negative maxima are given by

b |

w (J.)ET:
tosuthcient accuracy.  Thus the negative maximum
which occurs at about w? — 20 has the value

0.135 approx.

Departures from the curves exhibited on Fig. 3
occur in practice owing to the influence of finite
emission velocities of clectrons, the effect naturally
being greatest at low anode voltages. Flectrode
shape moreover has a considerabtle influence, and
it should be understood that Fig. 3 applies strictly
only to plane structures.

W. E. BrNHaM.

Tondon. N.\V. 4.

Book Reviews.

Quartz Resonators and Oscillators.
By P. Vigoureux, M.Sc.

Specialisation is one of the gods of the modern
world. “The high frequency engineer tends to
confine himself to his furrow and pay but cursory
attention to the broad acres of the ‘straight’”
electrical engineer. The high frequency man is
also producing offshoot specialists, and not the
least of thesc will be the quartz specialist. The
book under review is a portent.

The available technical literature of the subject
is scattered among the periodical publications of
the various professional Institutions. This con-
stitutes a serious handicap to all workers in this
branch of the work.

At long last, this defect is remedied and an
authoritative reference is available. The work has
been carried out under the aegis of the National
Physical Laboratorv, and, as may be anticipated,
it has been well done. It will undoubtedly be
welcomed with open arms.

The scope of the work covers the general physical
properties of quartz; the theory, including
optical and piezoelectric tests of the quartz;
and some practical hints on the technique of
production.

The chapter on the theorv of the resonator is
comprehensive and includes a very useful summary
of Dye’s classic work and finally, a most admirable
statement of current theories of the * space lattice ™’
structure of the quartz.

In common with the rest of us, the author is
cvidently struck with the elegance of the Giebe
Scheibe visual indicator developments. The re-
production of the luminous reactions are beautifully
done and are of considerable interest. Iig. 68, for
instance, is described as the 3rd overtone; but
the physical dimensions, the frequency quoted and
the reproduction of the photograph suggests the
6th harmonic.

On the other hand, has not too much space been
devoted to a type whose accuracy owing to the
defective mounting and method of determination
cannot be better than 1in 10*? The single exception

's the mounting in Fig. 357a which might give
higher precision if other methods of determination
than the luminous glow were adopted. Tt is very
doubtful whether this particular cryvstal would
control a circuit. It is a matter for remark that
the international check on this crystal did not
show closer agreement between the various national
standards.

The writer is gratified to note the author's view
of the relative accuracies of the resonator and
oscillator, but the latter has no hesitation in giving
a verdict in favour of the resonator (para. 77).

His reasons for this conclusion agree with another
author’s (bib. ref. 164). In more than one instance
the author assesses the accuracy of the resonator at
I in 10,000. On the other hand, the inferior
standard has given us ‘‘ the most perfect timekeeper
hitherto realised,” (paras. 37 and 73), and this
postulates an accuracy of better than 1 in 10"

There appears to be a serious lack of agreement
between the data submitted and the conclusion
at which the author arrives. The conclusions are
sound. He has, however, entirelv omitted any
reference to the previously mentioned paper
(bib. ref. 164) which deals with some fundamentat
principles in the art. The application of these
principles raised the standard of accuracy of the
resonator from a verv doubtful 1 in 10,000 to an
accuracy of the order of 1 in 108  All the precision
oscillators including ““ the most perfect timekeeper
employ resonators as ‘‘drives ' embodying the
principles laid down in that paper, i.e., nodal support
with precautions against humidity and barometric
pressure variation.

When one recollects the extensive published
material which has its origin in America, that the
British contributions of anv consequence can be
counted on one hand, and that Dye’s and the
author’s researches constitute the most important
portion of these latter, one is at a loss to account
tor the fact that the author has failed (to use the
words of the preface) * to review and critically
examine "’ this particular British contribution to
the work.

Again, makes the

this oniission comparison



EXPERIMENTAL WIRELESS

between the fork driven multivibrator and the
quartz oscillator (para. 75, final section) useless,
and indeed misleading.

The previously quoted paper describes the appli-
cation of a precision quartz oscillator to the complete
multivibrator which givesthe full range of frequencies
quoted by the author as being the unique property of
the fork driven multivibrator. As a matter of
fact, the quartz driven multivibrator has an even
greater range of frequencies that that quoted by
the anthor for the fork. The temperature cocfhi-
cient of the crvstals emploved vary between 1 and
4 in 10% as against 10 in 10% quoted for the fork.

(A typographical error is present in this section.
The frequency range should read r1ooc cycles per
second to 1,300,000, not 10,000 cycles per second.)

This omission materially detracts from the value
of the work as a complete reference medium, a
function it otherwise performs surprisingly well.
1n this connection it would be desirable to include
Hull and Clapp’s work on frequency division by
means of controlled relaxation oscillations impulsed
harmonically.

Another omission is the failure to discuss the
properties of the crystal produced Ly cutting
perpendicularly to the one shown by the author
(Fig. 12). This is severally known as the 30°, 150,
ar the Y cut. It mayv safely be stated that there
are more crystals in use emploving this cut than
the cut shown by the author. True, the particu-
larly able resumé of Lack’s work on the low tem-
perature coefficient crystal indicates that this
particular cut with its characteristic positive
temperature cocflicient is used. This somewhat
obscure reference to this particular cut is altogether
insufficient. A full discussion of the characteristic
difierences and virtuesof the cuts is essemtial to any
work claiming to be comprehensive.

Tt is suggested that these omissions be rectified in
anv future revision ot the book.

Firally, the writer warmly welcomes this publi
cation and feels confident that it will meet a long
ielt need both to the producers and users of quartz
crystals.

As far as possible, the author’s own nomenclature
and references have been used.

Published by H.M. Stationery Otlice.
7s. 6d. net.

Price
HJL.

High Frequency Alternating Currents.
3v Knox Mcllwain and J. G. Brainerd.

Pp. xiii 510 with 226 figs. John Wiley and
Sons, Inc., New York, and Chapman and Hall, Ltd.,
London, 1931, 30s. net.

This is primarily a book for the mathematical
specialist, a good knowledge of the calculus and of
differential equations being assumed

The introductory chapter on H.F. currents con-
tains an exposition of the I'ourier series expansion
ior continuous periodic functions. The various
tvpes of distortion in transmitted wave-forms are
then systematically defined, and tables of trans-
mitting units are given.

Then follow chapters on Resonance Phenomena
and Coupled Circuits, in which it is noted that
selectivity is defined as ““ the rate at which the
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secondary current decreases with a given change
of frequency from the optimum.”

The theory of the thermicnic valve is next dealt
with fully, starting with Richardson’s equation.
The treatment is singularly complete, and use is
made of a special operator, the ‘square cross
bracket ”’ in order to derive complete expressions
for the various {requency components of plate
current in the general case of an external im-
pedance when a sinusoidal e.m.f. is impressed on
the grid. .\ comprehensive mathematical analysis
of the action of the tetrode is given in an appendix.

An interesting chapter on Amplification follows,
in which the authors make careful distinction
between various tvpes of amplifier. Tn particular,
the difference between resistance and resistance-
capacity coupling is well brought out, and the
complete analysis of each set forth. In dealing
with the maximum possible non-overloaded power
output, tfour cases are clearly distinguished,
depending upon specified operating conditions.

I'urther chapters on Modulation and Detection
employ the ‘‘square cross bracket’” operator
alluded to above. Exhaustive tables are given
relating to the audio-frequency terms resulting
from the demodulation of a carrier and two side-
bands, each side-band having two audio-frequency
components, and ditterent methods of detection
being emploved. These tubles are surely a monu-
ment of mathematical industry, though their
practical utility to anyone except those actively
prosccuting this line of research mayv well appear
doubtful.

The production of H.F. currents is next con
sidered, and the theory built up from the starting
point of the discharging condenser. Different
types of oscillator are carefully analysed, and
questions of power output and etiiciency are fully
discussed.

A uselul chapter on Electric \Wave Filters
contains much material relating to a wide field,
research in which is being actively prosecuted,
especially by the Bell System in America. This is
Tollowed by a chapter on Iransmission Lines.

1he closing part of the book is devoted to the
Maxwellian Theoryv of Electromagnetic Waves, and
includes a detailed treatment of current and
voltage distribution in a loaded acrial. A chapter
on Reflection and Refraction contains a discussion
of the ' Heaviside ”’ Laver, a nomenclature which
it is interesting to find in an ‘American book

The final chapter on Electro-mechanical Systems
deals adequately with the mathematics of free and
forced vibrations, and incidentally, contains an
interesting digression on the loci of complex
numbers.

A valuable featurce is the introduction of numerical
examples throughout the volume by means of
which the student may accustom himself to apply
the relative theorv to the practical case. "Lhe
examples have been carefully chosen to illustrate
a wide range ol current radio practice, and can be
confidently recommended to the scrious student
It is a moot point whether the value of the work
might have been still further cnhanced by the
inclusion of answers ; for the solitary worker, at
least, this would have been an advantage.

There is an adequate index. W. A. B.
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PROPAGATION OF WAVES.

FELDSTARKEMESSUNGEN DEUTSCHER KURZWELLEN-
SENDER IN INGLAND: VERGLEICH VON
T ERNFREQUENZMESSUNGEN ZWISCHEN NEW
York, Loxpox uxD BERLIN (Ficld Strength
Measurements in Ingland of German Short-
Wave Stations : Comparison of Distant Fre-
quency Measurements made in New York,
London and Berlin}.—H. Mogel. (E.N.T.,
Aug., 1931, Vol. 8, pp. 321-330.)

The writer first discusses the skip effect and the
occurrence—at certain times—of quite strong tield
strengths (100 pv/m and over) in the * dead
zones,”” which has caused, he sayvs, manv workers
to doubt the existence of skip effect and even of
the Heaviside layer. This leads on to a discussion
of short-time [*“ near’’] echoes, and T. L. Eckerslcy’s
observations on ‘‘ scattering.” Nauen-Geltow re-
sults on vertical receiving aerials and the multiple
“ near echoes” suggest that the possihility of a
second layer at heights between 500 and 3000 km.
cannot yet be rejected ; but as regards the * first
near cchoes > directional observations indicate the
connection between these and the lickersley
scattering phenomena. Thus at Geltow, if it is
desired to receive strong signals from the 7° beams
from Nauen to N. and S. America, the aerial for
reception from Amevica is employed, not an aerial
oriented for Nauen.

Mcasurements of the ‘‘ first ncar echo” delav
times give a reflection distance about equal to, or
a little longer than, the corresponding skip distance,
from which it is concluded that the scattering takes
place in the * return zone ’ of the ravs lving within
the limiting angle between the tangential and the
critical ray. The ' near echo’’ field strength
resulting from this scattering is greatest close to the
transmitter, and gradually decreases till it almost
vanishes at a distance of two-thirds of the skip
distance : the delay time varies almost in propor-
tion to the skip distance.

Systematic simultaneous tests are in progress
at Geltow and Beelitz on echoes from special
signals from the various Nauen beam transmitters.
These special signals are so short (1/10.000 sec.)
that they do not interfere with the ordinary ser-
vices. 1In the meantime the writer gives the results
of British Post Office field strength measurements
(at Dollis Hill) of the sharp beams from Nauen to
N. America, S. America, and Japan, and of the
two broader reflectorless beams of the Nauen Press
service. Iixcept for the longer (30-metre) Press
wave, Dollis Hill lies within the skip distance, and
the field strengths are onlv 1.1 pv/m and under
for the sharp beams and about 5 pv/m for the 15-
metre, 30° Press beam, while they reach about 300
uv/m for the 3o0-metre, 30° Press beam [direct
space wave + scattered wave|. Diagrams 5, 7
3 and 10 show how these held strengths may be
supposed to be produced by the scattering pheno-
menon. The Nauen bearing, as given at Dollis

¢ »

Hill by the N. American beam, is nearly N.-S.
instead of E.-W. . The Japan beam, whose diagram
has no minor loops towards Ingland, must pre-
sumably be received at Dollis Hill by scattering
along the great circle between Nauen and Japan :
““a direction finding test in England might confirm
this.” To show that scattering is also present
with longer waves, Fig. 8 was recorded at Geltow
from a o0.002-second pulse from Nauen on 4o
metres © the * near echo ” joins up with the ground
wave signal and is of much smaller amplitude than
is the case with the shorter waves.

Part II discusses three tables of frequency
measurements made in 1930. Table 1 gives
measurements made in I.ondon, Geltow, and Nauen,
on the five Nauen short-wave beams referred to
in Part I. The maximum discrepancy between
the three scts 1s 0.0063 9%,, the mean 0.0026 9.
Table 11 gives P.O. (London) and Geltow measure-
ments of {ive other stations, including the German
short-wave broadcasting station at Zeesen. The
mean discrepancy is 0.0018 9%,. Table IIT gives
measurements by the R.C.A. at Riverhead and
by Transradio at Geltow on a number of American
short-wave stations. The mean discrepancy here
is 0.0025 %, though the maximum is as much as
0.008 9

Tir PROPAGATION OF SHORT Rabnio WAVES OVER
THE NorTH ATLANTIC. C. R. Burrows.
(Proc. Tnst. Rad. Lng., Sept., 193t, Vol. 19,
PP- 1634-1059.)

Author’s summary :—Transmission conditions
for cach season are shown by “* surfaces’ giving
the received field strength as a function of time of
day and frequency. These show that frequencies
near 18 mc. are best for dav-time transmission.
In summer the hest frequencies for night-time
transmission are those near ¢ mec. In winter an
additional frequency near 6 mc. is required during
the middle of the night. A f{requency (such as
14 mc.) intermediate between the dayv and night
frequency is useful during the transition period
between total daylight and total darkness over
the path. Dayv-to-dav variations change the periods
of usefulness of these frequencies. In particular
the period of usefulness on 14 mc. sometimes
extends so that it is the best dav-time frequency.

Transmission conditions on undisturbed days
were found to be the same for the same time of
vear in ditferent vears.  These undisturbed trans-
mission conditions are presented bv ' normal”’
surtaces. Comparison of these surfaces shows
that the higher frequencies are less attenuated in
winter. Reception on  the highest frequency,
27 mc,, was best in winter ; in summer this fre-
quency was never heard.

The cftect of solar disturbances on short-wave
transmission is to reduce reception on all frequencies.
Sometimes the higher frequencies are the more
adversely affected. Some of the possible causes of
these disturbances are discussed.
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From the mecasurements made on ¢ static” at
New Southgate, data on the variation of its field
strength as a function of frequency, time of day,
and -~eason are given.

BEITRAGE ZUM [TADINGSTUDIUM BEI KURZWELLEN
(Contribution to the Study of Short-\Wave
Fading).—11. Mogel. (Telefunhen-Zeit., No.
58, Vol. 12, 1931, Pp. 34-45.)

Observations made in the course of the various
services carried on by the Transradio Company.
Modulation distortion by rapid and strong selective
tading is particularly well shown if the transmitter
» modulated with a weak note : thus Fig. 29 shows
a record of a 16-metre Java transmission in which
he carrier is only faintly modulated (5 %) by
generator- and rectifier-ripple. In the middle of the
strip record a strong fade lasting 1 second is visible :
the carrier vanishes and the side bands interferc
with each other. Assuming perfect rectification,
this should produce at most a doubling ol the Lf.
amplitude compared with that without the fading ;
the record however shows a fen-fold increase.
Runge belicves the effect to be due to small fre-
juency variations at the transmitter, due to vibra-
tion or other causes.

Interference  between forward amd  backward
rays is then illustrated : the over-lapping amplitude
is greater or less, or zero, according to the phase
.nd amplitude of each component. The phases
oftenn remain constant over several seconds (as
shown on the oscillograph) particularly near the
end of the most favourable transmission period.
In the case of reception from one direction only,
the same phenomenon is found : the fadings
decrease in frequency and depth 2 ta 4 hours before
the end of the optimum transmission period. In
this casc the receiver lies just outside the skip
distance. Tt may be concluded from this that the
number of multiple paths decreases as the edge of
the skip distance is approached, since the possi-
hility of multiple reflections between laver and
earth decreases; within the skip distance only the
first direct ray comes back to earth. Hence the
most favourable wavelength, as distance increases,

shorter and shorter—within limits: <.e., pro-
vided the state of ionisation is not too varied along
the path.””  Fig. 31 shows an example of fading

«long the backward path (28,000 knr.) being much

more frequent and deep than along the forward

path (12,000 km.). “ Years of experience . . .

indicate that the number and depth of fadings are

least when the receiver lies in the first zone of
reception.’

Winter fading statistics on unmodulated carrier
waves are then given which were collected for
determining the average length and the depth of
fades on day- and transition-wavelengths, in con-
nection with the Verdan system of repetition and
with automatic amplification control. They also
cnable the connection with magnetic activity to
be studied ; Fig. 39 shows this correlation ; 1t is
much better for the New York line than for the S.
American, owing to the latter being much more
exposed to the ' penetrating ™ radiation {from the
sun; this produces far less efiect on the earth’s
magnetic field than the radiation which is deflected
by the field and which causes the large dis-
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turbances in the upper atmospheric lavers and in
the magnetic field. The “ penctrating ’’ radiation
(unlike the “ultra” radiation) is not sufficiently
penetrating to be measured at earth level ; it shows
itsclf occasionally in the ‘“ bay’ disturbances of
the horizontal component (cf. Mogel, March Ab-
stracts, p. 144) which coincide with the periods of
strong fading on lines passing near the equator.

UBER DI AUSBREITUNG DER RUNDFUNKWELLEN
(The DPropagation of Broadcast Waves
[particularly Fading Phenomenal). —O. B8hm
(Telefunken-Zeit., No. 57, Vol. 12, 1031, pp.
20-31.)

General considerations and numerous diagrams
are given of the values and constancv of field
strengths to be expected from broadcasting stations,
at distances between 20 and 2000 kilometres.
Among the remarks on fading the following may be
quoted :—short-distance fading, resulting irom
interference between the ground ray and a singly
reflected ray, has a frequency proportional to the
transmitter frequency ; long-distance fading, due
chiefly to interference between singly and doubly
reflected rays, has a frequency also proportional
to the transmitter frequency and about inversely
proportional to the distance. The strength of fading
must increase with the distance ; for a fixed receiving
point it must decrease with increasing layer-height;
thus during strong space wave conditions (low laver
height) fading also must be strong. Fading due
to interference between similar ravs reflected at
different points of a moving layer should theoretically
be able to produce a complete annulment of signals :
this can be confirmed by actual observation. The
fading minimum, drifting slowly through the
frequency band, can produce distortion by suppres-
sing portions of the modulation band; calcula-
tion shows that in short-distance fading the effect
would be worse than at greater distances. Drift
of the transmitter frequency might produce a
similar effect, but only to an unimportant degree :
more rapid fluctuations (e.g., by frequency modu-
lation) must be avoided. The area frec from fading
can only be increased (for a given wavelength) by
suppressing the space wave. A more economical
way of doing this than by high masts would be
to diminish the high-angle radiation by forming
a current node artificially at a small height above
earth—though this would decrcase the radiation
resistance, and thus the efficiency, of the aerial.

THE RELATION CONNECTING SKIr DISTANCE, WAVE-

LENGTH, AND THE CONSTANTS OF THE
Toxizep Lavers.—N. H. Edes. (Proc.
Inst. Rad. Ing., Sept.,, 1931, Vol. 19,

pp. 1663-1674.)

Author’s summary :— Neglecting the short-range
ground ray, it is assumed that short-wave pro-
pagation is due to single or multiple total reflection
between the carth and one or more ionized lavers
in the atmosphere. lror single reflection at a single
laver an equation is developed giving the wave-
length in terms of the skip distance, the height
of the layer, and the degree of ionization of the
layer. The curve represented by this equation is
discussed.



November, 1931

The equation, in conjunction with experimental
data, shows the height of the layer which governs
the skip distance in daylight to be about 230 km.,
and its ionization about 7.0 X 10° electrons per
cu. cm. It is thought that, in daylight, higher
lavers of greater ionization do not exist. But
there may be lower ones of lesser ionization.

The theory is then applied to the case of multiple
retlection in daylight. The data lead to a value of
1o.4 metres for the shortest useful wavelength
for davlight work.

The case of two or more lavers is next discussed,
and experimental data for darkness are used, by
means of the theory, to estimate the structure of
the ionized regions at night. On winter nights
there appear to be at least two layers, one at a
height of about 520 km. and with an jonization
of about 2 10% clectrons per cu. cm., the other
at a height of the order of 40 km. and with an
ionization of the order of 3.5 X 104 electrons per
cu. ¢cm.  On summer nights there is a laver at a
height of about 230 km. and with ionization of
about 6.3 X 10° per cu. cm.,and in addition a low-
lving layer of small ionization (10 km.,and 6.7 X 103
electrons per cu. cm.).

Tue MULTIPLE REFRACTION AND REFLECTION OF
SHORT WavEs: Errata.—N. H. ILdes.
(Proc. Inst. Rad. Lng., Sept., 1931, Vol. 19,
p- 167.4)
Corrections to the paper dealt with in September
Abstracts, p. 492.

How Maxy IoNISED Lavers ?—G. W. O. H.
(Wireless ILngineer, Sept., 1931, Vol. 8§,

pp. 463-464.)
An editorial prompted by the Goubau-Zenneck
paper dealt with in August Abstracts, pp. 432—434.

1929-1930 DEVELOPMENTS IN THE STUDY OF RADIO

WAVE  PropragaTion.—T. L. lickersley.
(Marconi Review, Julv-August, 1931, No. 31,
pp. -8)

1.—LElectron distribution : the evidence for

existence of two reflecting and refracting lavers
has become practically overwhelming.”  One
long jump versus multiple reflections: *‘the
evidence indicates, at any rate in the cases examined,
that the normal method is by multiple reflections
between carth and Heaviside layer,” but there
are indications that round-the-world echoes may
proceed in a single jump (B3ohm, 1930 Abstracts,
p. 267 : direct signal showing multiple echoes,
indirect showing none). Possibility of a third
laver at 340 km., or the continuous increase in
density from 210 to 340 km. The transmission
37r\/W
Vd,d
distance and a an attentuation constant depending
onlatitudeand time of day or night. Recombination
coefficient at night, and the difierence between early
and late night transmission.

2.—Magnetic storms: Mrs. Wymore Shiel’s
results (1929 Abstracts, p. 566): unpublished
Beam station results show a very marked correlation
between magnetic storms and hours of tratfic
worked at 100 w.p.m. and over: the results show

formula 7 ¢—adX’ where d, is the skip
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a correlation in magnetic storm effect with magnetic
latitude. Whistlers : possible connection between
“tweeks” and magnetic storms (Burton, Jan.
Abstracts, p. 34) : long delay echoes.

3.—Ultra-short waves. 4.—Beam transmission :
estimated and actual gains.

A METHOD oF CONTINUOUS OBSERVATION OF THFR
EqQuivaLENT HEIGHT oF THE KENNELLY-

Heavisipe Laver.—E. L. C. White. (Pror.
Camb. Phil. Soc., July, 1931, Vol 27
Part 1Il, pp. 3435-450.)

Author’s summaryv :—A development of the

“echo” method of observation of the height of
the Kennelly-Heaviside laver is described. Short
wave-trains of radiation lasting 1/4000 sec. are
transmitted at regular 1/200 sec. intervals, and
observed stroboscopically, together with their
echoes, by means of a cathode-ray oscillograph.
Details of the transmitting and receiving apparatus
are given. The rapid tluctuation in amplitude of
the echoes is easily studied by this method

AvrpLicaTiON oF FERMAT'S THEOREM TO THE Prko-
PAGATION oF Ranio Waves.—H. Nagaoka.
(Proc. Imp. Acad. Tokyo, No. 3, Vol. 7,

1931, pp. 85-88.)
In English. The minimum optical path theorem
is here applicd to the Heaviside layer and the
“ second reflecting laver for short waves.” Defining

N,
these layers as places where oN is abnormally great

Qv

(“our knowledge of the medium intermediate
. 5.3 N

between the two lavers is insufhicient, but D\‘
ar

is small and probably still positive ”’), the writer

re-arranges the wusual equation in the form

()BT o] s

. L L ) W
which indicates how the variation of N and L\
n

¢
affects the curvature. The cfiects of sunrise and
sunset, auroral and eclipse influences, and the
action of meteoric showers are discussed. The

. . ds\ . . . .
transit time T<:[Mc differs with frequency.

Short waves travel at a higher level where u i1s
small ; the geometrical length s is probably some-
what longer for them than for long waves, but
7 may be appreciably smaller; this conclusion is of
importance in longitude determinations.

A ME1HOD oOF REPRESENTING Rabpio Wave
PropragaTioNn ConDiTioNs.—L. W. Austin.
(Proc. Inst. Rad. Fng., Sept., 1931, Vol. 19,
pp. 1615-1617.)

Author’s summary :-——The davlight radio trans-
mission conditions across the North Atlantic Ocean
in 1930 for wavelengths of 10,000 to 20,000 m.
(15-30 kc.) are shown in a table based on the dailv
observations of the signal strength of seven European
high power stations taken in \Washington. It is
expected that similar tables of daily transmission
conditions for the years beginning with rgz; will
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scon he ready for publication. The object of this
farm of tabulation is to furnish a ready means of
comparison of radio conditions with other natural
phenomena—sun spots, magnetic storms, weather,
etc.

SoME PHENOMENA OF THE UPPER ATMOSPHERE.—
S. Chapman. (Proc. Roy. Soc. A., 1st
August, 1931, Vol. 132, No. 820, pp. 353-
374-)

The DBakerian lecture for 1931, presenting a
combined picture of many of the phenomena of
the upper atmosphere as co-ordinated by recent
research.

R#CENT INVESTIGATIONS ON THE STRUCTURE OF
THE STRATOSPHERE.—C. C. Conroy. (Science,
31st July, 1931, Vol. 74, p. 113.)

‘“ Observations of meteors, the spectra of the
aurora polaris observed in layers of the atmosphere
in the shadow of the earth and in sunlight, respec-
tively, and observations of the passage of sound
waves through the stratosphere, indicate an in-
creasing temperature beginning at a height between
3¢ and 40 kilometres, no change in composition
up to a height of at least 150 kilometres, no hydrogen
at anv height, a slowly decreasing amount of
oxygen at heights of several hundred kilometres,
and probably a small amount of helium, water
vapour and neon at very great heights, with nitrogen
predominating at all heights.”

‘WIRELESS OBSERVATIONS DURING THE ToTaL
SorLAR LEcLiPsE oF OCTORER 21ST, 22XND,
1930.—M. A. F. Barnett. (N. Zealand
Journ. Sci. and Technol., June, 1931, Vol.
12, pp. 321-331.)

Results of a series of tests organised by the
Radio Research Committee of the New Zealand
Department of Scientific and Tndustrial Research.
No effect definitely attributable to the eclipse was
obs~rved on long waves, although on the Rugby
New Zealand transmission a decfinite increase in
strength occurred during the eclipse period. On
the 830- and 8oo-metre wavelengths, an effect
equivalent to a partial return to night-time con-
ditions was shown for transmission distances lying
between 600 and 1200 miles. This effect was
noticeable whether the transmission-path actually
crossed the line of totality or not. In some cases
the maximum change in signal strength lagged
30 minutes behind the maximum phase of the
eclipse for a point hali-wayv betwecen the stations :
in others it coincided with this phase. 1n general,
no eclipse effect was observed on short waves, but
in certain cases on a 52-metre wave a partial return
to night-time conditions was definitely indicated.

As regards atmospherics, a slight increase was
observed, on 850- and 8co-metre reception at points
in the neighbourhood of totality, during the maxi-
mum of the eclipse: otherwise no cffect was
found.

A CorreLATION OF Long-WAveE Rapio I1ELD

INTENSITY WITH THE PASSAGE OF STORMS.

—I. J. Wymore Shiel. (Proc. inst. Rad.
Fng., Sept., 1931, Vol. 19, pp. 167;-1683.)

Author’s summary :(—Variation in received field
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intensity of long radio waves is compared with
variation of temperature, pressure, and rainfall
during the passing of general storms at Washing-
ton. The results show that in general there is a
definite falling oft in signal intensity in front of the
advancing low. This is followed by an increased
intensity which persists from one to two days after
the storm centre passes. This indicates some real
rclationship between received signal strength of
long waves and weather over that part of the path
of the wave over which it passes shortly before
reaching the receiving station.

A StubpY IN RaADIO TRANSMISSION [SOLAR AND
LuNAR EFFECTS ON THE HEAVISIDE LAYER].
-H. ¥. Breckel. (Rad. Engineering, July,

1931, Vol. 11, pp. 19-20.)

Breclkel’s observations on the effect of the moon
bhave been referred to in an article on Stetson’s
work (July Abstracts, p. 375) as showing the ‘“ un-
favourable influence ot the moon on the reception
of radio waves of 4000 kilocycles.”” The present
paper, however, shows that the reverse was the
case : during periods when there was no moonlight
over the intervening land, "‘signal strength and
skip distance effects were very erratic, with bad
fading as well,” whereas moonlight gave high
signal strength and stability, with ‘“no fading
due to skip effect.” Signal strength, moreover,
was proportional to the various stages of fullness
of the moon. U.S. Army tests on 3500-kc. waves
have recently shown that *‘ skip effects and signal
level arc least . . . during the first and last
quarters of the moon’s phases.” Taking Stetson’s
own results into account, therefore, low and inter-
mediate frequencies apparently perform  best
without moonlight, the higher frequencies best in
the light of the moon. The writer attributes the
moon’s influence to the '“ negative repellent char-
acteristic of the lunar mass’ on the layer, the
reflection or deflection ot the sun’s emission by the
moon plaving only a minor part.

THE SPARKING POTENTIAL OF AIR ror HIGH-
I'rREQUENCY DisCHARGES.—E. W. B. Gill
and R. H. Donaldson. (Phil. Mag., Sept.,
1931, Series 7, Vol. 12, No. 73, pp. 719-720.)

The authors’ experiments show that with a
transverse discharge for any wavelength below 60
metres there is only one pressure at which the
sparking potential has a minimmum value which,
with the corresponding pressure, decreases with the
wavelength ; but for any wavelength between 60
metres and 125 metres there are two such potentials,
one of which is the same for all these wavelengths.
A longitudinal discharge gives only one minimum
sparking potential; the difference between longi-
tudinal and transverse discharges renders Gutton’s
resonance theory of the double minimum improbable.
An explanation of the experimental results is
suggested.

THE DIELECTRIC COEFFICIENTS OF GASES. I’ART 1.
—Tue RaArRE Gases aND HybproGen.—
H. I£. Watson, G. Gundu Rao and K. L.
Ramaswamy. (Froc. Roy. Soc. A., 18t Aug.,
1931, Vol. 132, No. 820, pp. 569—585.)

(o
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THE CoNDUCTIVITY OF GASES IN UNIFORM ELECTRIC
F1ELDS.—S. P. McCallum and F. L1. Jones.
(Phil. Mag., August, 1931, Supp. No.,
Series 7, Vol. 12, No. 76, pp. 384-392.)

Considerations are presented which make it
appear to the authors *“ that there are fundamental
errors in the hypotheses that have been adopted
with regard to the transference of encrgy in the
collisions between eclectrons and atoms of the gas.
It is impossible to admit that there 1s a high prob-
ability of electrons losing their encrgies in collisions
with atoms when their energies are sufficient to
excite radiation or ionize the gas.”

STRIATED DISCHARGE.—Huxley. (See  under
‘“ General Physical Articles.”)
SKINEFFEKT (Skin Effect).—M. J. O. Strutt. (Ad#nn.

der Physik, 1931, Series 5, Vol. 8, No. 7,
PP 777-794.)

A theoretical investigation of the disturbance
produced in a quasi-stationary electromagnetic field
by the introduction of a three-dimensional con-
ductor of any form ; the field within the conductor
and the energy dissipated therein are the immediate
objects of the investigation. The term ‘‘ quasi-
stationary ’’ is used to signify that all linear
dimensions considered are small compared with the
wavelength of the field in the medium ; the effect
of retardation is thus eliminated. The energy
dissipated in the conductor at low ifrequencies is
found to be proportional to the square of the
frequency. At high frequencies the tfield is hydro-
dynamical in character ; the current is found to
be concentrated near the surface of the conductor
(hence the term ‘‘ skin effect ) and to be greatest
in the places of greatest surface curvature. The
cases of constant (a) clectric voltage £, (b) magnetic
voltage M (line integral of magnetic intensity)
between two given points are discussed separately,
and, with W = energy dissipation and w = angular
frequency, it is found that for low frequencies

F2
W —
(a) Ro + @Ry 4+ .. )

(B W= M}W,w®+ Wywt4+ ..., for
frequencies

high

@ W= EZC ,
Vo +b4+ —+. .
aVo+ +Vw+
®) W:MZ(A'\/Z—*-B-{- i - >
Vaw

where Ry, R, Wy, Wy, a, b, ¢, 4, B, C arc quantitics
independent of irequency, referring to the con-
figuration considered.

The theory is applied to find the frequency
variation of coil impedance ; for low frequencies
this has the form
R= Ry + Rw?~+ ..., for high f{requencies
R=aVot+b+ =+t ...

w
tive heating is also considered. The paper closes
with a list of literature references.

The case of induc-
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PROPAGATION OF PoLyPHASE H.IF. CURRENTS
ALONG POWER LINES, AND THE SELECTIVE
PROTECTION OF ELECTRIC NETWORKS.—
J. Fallou. (Comptes Rendus, 31st Aug.,
1931, Vol. 193, pp. 395-397.)

PaPers oON Sesmar’s ‘“ CURvVE oF Pursulr ”’

HyproTHEsIs orF THE OPTICs OF JMOVING

Bopirs.—V. Lalan: Sesmat. (Comples

Rendus, gth March and 2oth April, 1931,

Vol. 192, pp. 614-016 and 933-935.)

For Sesmat’s papers see Aug. Abstracts, p. 455.

ATMOSPHERICS AND ATMOSPHERIC
ELECTRICITY.

THE PRESENT POSITION OF THEORIES OF THE ELEC-
TRICITY OF THUNDERSTORMS.—R. A. Watson
Watt. (Journ. Roy. Met. Soc., No. 239,
Vol. 57, 1931, pp. 133-142.)
1.—The Problem of the Lightning Flash : the
observational facts which must be explained by
any suggested mechanism, and the ‘‘ ultimately
aesthetic criteria of elegance, economy and elas-
ticity >’ which a satisfactory theory must satisfy ;
some less familiar observational data. I1.—The
Story of a Water Drop. III.—The Observational
Criteria : visual, magnetic, and electric observa-
tional data on lightning; the inadequacy of the
numerical, visual and photographic data, and the
ambiguity of the electric data, are stressed.
IV.—The Theories and the Newer I'acts : recent
data of Appleton, Watt, and Herd, of Schonland
and Craib, of Wormell, and of Banerji, mainly
in relation to the Simpson theory. ‘' Considerable
masses of data .. . point very strongly to a
positive bipolar structure for the normal thunder-
cloud. This structure . . . does not follow easily
from the Simpson effect in water. That it may
be derived indirectly is admitted, but in the writer’s
opinion the derivation is aesthetically unsatisfac-
tory.”” ‘‘ One thing, and one thing only, may be
regarded as proven beyond any possibility of
reasonable doubt . . . the great majority of heavy
discharges which reach the ground pass between a
negative charge on the cloud and a positive charge
on the ground.”

ON THE METEOROLOGICAL RELATIONS OF ATMOS-
PHERICS.—R. A. Watson Watt : R. Bureau.
(Journ. Roy. Met. Soc., No. 239, Vol. 57,
1931, pp. 221-237)

Discussion at a meeting of the British Association
Bristol, 1930, opened by Watson Watt, who
contrasts the strictly quantitative methods of the
Radio Research Board workers with those of
Bureau and Lugeon, and discusses the conclusions
reached by the three groups. As regards lightning
flashes as the source of atmospherics, he expresses
the views of the British school in the following
words : ‘I am convinced that we can detect the
effects of lightning flashes anywhere in the world
and can locate by visual direction-finding lightning
flashes at least three thousand kilometres away.
I have no evidence as to the existence of lightning
flashes which could not be so located, and I contest
the validity of any evidence yet produced in
favour of flashes giving only weak radiation within
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the radiotelegraphic spectrum. I think Appleton
might go so far as to say that any source of atmos-
pherics located by the perfect application of our
methods must be a lightning flash. I cannot,
with the available evidence, go so far, although I
think it very probable, and know of ne evidence
conclusively against it. Bureau and ILugeon
would quite definitely reject the ‘atmospheric
therefore lightning’ inference.”” In addition to
Bureau’s reply, an abstract of his Note on ‘‘ The
Recording of the Number of Atmospherics per
Minute ” is given, together with his ““ Note on
Atmospherics and the Atmosphere.”

LoNG-DISTANCE TRANSMISSION OF STATIC IMPULSES.
—S. W. Decan. (Proc. Inst. Rad. Eng.,
Sept., 1931, Vol. 19, pp. 1660-1662.)

Description of a test to obtain an oscillographic
record of strong atmospherics received simul-
taneously at the two ends of the long-wave trans-
atlantic radiotelephone circuit. The oscillogram,
taken at New Southgate, near London, shows (a)
the static received at the American end of the
circuit (Houlton}, transmitted to New Southgate
by a short-wave channel; (b) the static received
at the DBritish end (Cupar, Scotland) and sent to
New Southgate over a telephone line ; and (c) the
static received on a short-wave monitoring receiver
at New Southgate. A large number of simultaneous
““craskes ”” at Cupar and Houlton are shown.

OrigIN oF LocaL HEaT THUNDERSTORMS.—Part
T.—H. von Ficker. (Summary in Science
Abstracts, Sec. A, Aug., 1931, Vol. 34, p. 705.)

MagrETIC EXPERIMENTS ON THE CosmIic RAvs.—
B. Rossi. (Nature, 22nd Aug., 1931, Vol, 128,
pp. 300-301.)

A preliminary description of experiments on
the magnetic delflection of cosmic rays, with
improved apparatus, which show that the primary
deflection of the corpuscular rays in magnetised
ircn is not as great as would be that of electrons or
protons of 10 or 2o milliard electron-volts.

Uner DIE ISOLATION VON STRAHLUNGSAPPARATEN
(On the Insulation of [Kolhoérster] Radiation
Measuring Apparatus).—W. M. H. Schulze.
(Physik. Zeitschy., 15th July, 1931, Vol. 32,
No. 14, pp. 564-567.)

UBER DIE SOLARE KOMPONENTE DER ULTRASTRAH-
LUNG (On the Solar Component of Cosmic
Radiation).—V. F. Hess and W. S. Pforte.
(Zewtschr. f. Phys., 1931, Vol. 71, No. 34,
pp. 171-178.)

" New measurement of the hard cosmic radiation
using a Hoffmann twin high-pressure apparatus
give a further strong argument for the existence of
a solar component of the cosmic radiation; the
daily course of the ionisation with the apparatus
completely surrounded by a lead screen 10 cm.
thick shows a distinct maximum at 12 noon (local
time). The maximum amount of the solar com-
ponent in the total radiation is 5 9%,. The course
of the daily curve gives an absorption coefficient of
the solar component of about 5.107¢cm.™! (H,0).
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Using this value as a basis, the annual and the
geographical variation of the solar component arc
calculated in advance.”

AURORES POLAIRES ET RaYONS cosmiQurs (Polar
Aurorae  and the Cosmic Rays).—A.
Dauvillier.  (Comptes Remdus, 17th Aug.,
1931, Vol. 193, pp. 348-350.)

The correlation between sunspots, aurorae, and
magnetic and telluric storms suggests that besides
these intermittent phenomena there exist similar
phenomena of a comstant character, and that the
regular periodic fluctuations of terrestrial mag-
netism are accompanied by a permanent auroral
phenomenon due to the movements of the globe
in a homogeneous electronic flux issuing from the
sun. Such an auroral effect, weak, stationary and
constant, was described by Nordenskiold, according
to whose observations the magnetic pole is always
surrounded by a circular luminous corona of radius
about 1000 km. at a height of 200 km. Dealing
by relativistic dynamics with this corona, the writer
calculates the energy of the clectrons producing it
to be 15X 10° electron-volts, more than enough to
account for the cosmic ray quantum. ¥rom this
starting point he develops his hypothesis, according
to which the entire sky is the seat of a perpctual
aurora : ‘‘it is known that the night sky shows
with intensity the rav 5577 : it is also the source
of the cosmic rays, the upper atmosphere acting as
anticathode for the solar electrons. The variations
of intensity both diurnal and resulting from eclipses
would thus be very slight.”

THE AURORAL SPECTRUM.—]. Kaplan. (Phys.
Review, 1st Aug., 1931, Series 2, Vol. 38,
No. 3, p. 582.)

Abstract only of an account of experiments
giving evidence that the auroral displays are
clectrical discharges at low pressures under con-
ditions which are ideal for the production of the
nitrogen after-glow.

THE RELATION OF ATMOSPHERIC SPACE-CHARGE TO
TURBULENCE AND CoNVECIION.—]. G.
Brown. (Phys. Review, 1st Aug., 1931,
Series 2, Vol. 38, No. 3, p. 5387.)

GEGENFELDUNTERSUCHUNGEN UND BEWEGLICH-
KEITSMESSUNGEN KLEINER JONEN (Investiga-
tions of Counter-Ficlds and Measurements of
the Mobilities of Small Ions).—]J. Scholz.
(Gerlands Beitr.,, No. 2z, Vol. 29, 1931,
pp. 226-238.)

‘“ Counter-tield ”’ is the name given by Itiwara
(April Abstracts, p. 207) to the field at the air
inlet to a cylindrical test condenser which hinders
particularly the highly mobile ions at their en-
trance. The writer finds that the large error caused
by this in the determination of the number of
small ions can be diminished by suspending an
earthed cylinder inside the condenser. Moreover,
graphs of the measurements show a remarkable
relation to the current/mobility characteristic, and
provide an easy and more exact method of
measuring the mobilities.

c2
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ON THE INFLUENCE OF THE RESIDUAL CHARGE ON
DisCcHARGES.—I. STUDY WITH A RESONANT
WAVE.—S.  Mochizuki. (Jowrn. I.L.E.
Japan, March, 1931, Vol. 51, pp. 27-30.)

In English. An investigation, using a klydono-
graph and a c.-r. oscillograph, of the effect on
spark formation of the residual charge distributed
along the path of the previous partial discharge.
The different behaviour of positive and negative
discharges in this respect, and the different be-
haviour of the positive discharge according to
whether it follows the negative discharge within
about 1077 sec. or later, are discussed. The spark-
over distance increases gradually as the frequency
increases from 50 cycles to about 3 megacycles per
sec., because of the distortion of the potential
gradient by the positive space charge: above
3 megacycles it decreases rapidly because the
electrons are not swept away but remain in the
space between the electrodes and reduce the effect
of the positive ions.

A Currous PHENoMENoON SHowN BY HIGHLY
CHARGED AER0SOLs.—W. Cawood and 1. S.
Patterson. (Nature, 25th July, 1931, Vol. 28,
p. 150.)

Under certain experimental conditions a spherical
highly charged assemblage of particles may form
in aerosols, and the writers suggest that globular
lightning may owe its origin to an aralogous effect.

ELECTRICAL DISCHARGE IN AIR AND THE PROB-
ABILITIES OF JTts OCCURRENCE. — K.
Schaposchnikof. (Summary in Elekivot. u.
Masch.bau, No. 31, Vol. 49, 1931, p. 604.)

PHENOMENA 1IN OVERHEAD NETWORKS
DURING STORMS: PRESENT PosITION oOF
THEIR STUDY IN SWITZERLAND.—K. Berger.
(Bull. de I'Assoc. suisse d. Elec., No. 17,
Vol. 22, pp. 421-436.)

Among other results mentioned, it is deduced
from oscillograms of storm and artificial surges
that the front of the most sudden of the former may,
at its point of departure, be concentrated over less
than one microsecond.

SURGE

SURGE INVESTIGATIONS ON OVERHEAD LINES AND
CABLE SYSTEMS: DISCUSSION [PARTICU-
LARLY ON KLYDONOGRAPH RESULTS].—
Melsom, Arman and Bibby. {(Journ. [.E.E.,
September, 1931, Vol. 69, pp. 1160-1168.)

WANDERWELLENAUFNAHMEN AN ZUSAMMENGESETZ-
TEN BETRIEBSLEITUNGEN (Oscillographs of
Surge Voltages on Composite Cables).
J. Rohrig.  (Awvchiv f. Llekivot., 19th June,
1931, Vol. 25, No. 6, pp. 411-419.)

THE DEFORMATION OF A SURGE BY A TRANSFORMER
WINDING.—W. Krug. (Bull. d. [I’Assoc.
suisse d. Elec., No. 12, Vol. 22, pp. 277-287.)

EARTHS FOR LIGHTNING CONDUCTORS.—V. Schaffers.
(Ann. Soc. Sci.de Bruxelles, 12th March, 1931,
Vol. 51, pp. 21-20.)

See also 1930 Abstracts, p. 332. The dielectric
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capacity of the soil is the important factor, not the
ohmic resistance. The former varies little from
very dry to damp soil.

Rapio TRACKING OF METEOROLOGICAL BALOONS.
Blair and Lewis.
(See under “ Dircctional Wireless.””)

RECEPTION 0F MESSAGES THROUGH ATMOSPHERICS
BY Useg or TELEvIsioN.—Bray.

abstract under *° Phototelegraphv and

Television.”)

(See

NEw ZEALAND OBSERVATIONS ON ATMOSPHERICS
DURING THE SOLAR ECLIPSE OF 2IST-22ND

OCTOBER, 1930.—Barnett.
(See abstract under “ Propagation of Waves.”)

PROPERTIES OF CIRCUITS.

ENTARTUNGEN  SINUSFBRMIGER  SCHWINGUNGEN
(The Degeneration [into Relaxation Oscilla-
tions] of Sinusoidal Oscillations).—W.
Reichardt. (E.N.T., August, 1931, Vol. 8,
PP 344-367)

A graphical method is described by which the
phenomena of practical importance can be investi-
gated. The writer deals first with the case of a
capacitive negative characteristic (dynatron ; trans-
former retroaction circuit—¢/f. Kirschstein, 1929
Abstracts, p. 506) ; then with inductive negative
characteristics  (glow-discharge lamps; arcs;
matched-triode circuit—TY¥ruhauf, 1929 Abstracts,
p. 280; charge-and discharge-valve circuit—Hudec,
1930 Abstracts, pp. 37-38; the series-wound
d.c. motor) ; and finally the case of radio frequencies.

ELECTRICAL AND MECHANICAL OSCILLATIONS THE
PERIOD OF WHICH IS PROPORTIONAL TO A
TiME CONSTANT [RELAXATION OFCILLATIONS].
—B. van der Pol. (3. Intern. Kongr. f. Tekn.
Mek. Stockholm, 1930, 4 pp.)

KUNSTLICHER LICHTBOGEN MIT DOPPELGITTER-
ROHREN (Artificial Arc [Negative Resistance]
Circuits Using Two-Grid Valves). —-T. von
Nemes. (Zeitschr. f. hochf. Tech., August,
1931, Vol. 38, p. 77.)

Referring to Steimel’s paper (Feb. Abstracts,
p. 92) the writer describes a circuit in which a
valve in space-charge-grid connection is so arranged
that an ‘‘ artificial arc’” effect can be obtained
without the use of a second valve for vevevsing the
phase of vetroaction. A s:cond circuit is shown which
on a certain adjustment jumps suddenly from the
‘“arc '’ state to the relaxation oscillation condition.

A FURTHER NOTE ON THE APPARENT DEMODU-
LATION OF A WEAK STATION BY A STRONGER

ONE.—F. M. Colebrook : Beatty : Butter-
worth. (This jowrnal, Aug., 1931, Vol. 8,
PP- 409-412)

An amplification of the analysis given by Butter-
worth, bringing to light the fact that what Beatty
described as a ‘ mutual demodulation ”’ etfect can
equally, and perhaps a little more clearly, be re-
presented as a wmodification by each transmission
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of the effective vectification charactevistic of the ds-
tector 1n velation to the othey transmission ;| and that
the nature of this mutual modification is such as to
result not only in a diminished interference from
the weaker transmission, but also in an appreciable
distortion effect in the reproduction of the modula-
tion of the stronger.

An Editorial on pp. 405-408 first deals graphi-
cally with the problem and then turns to another
aspect which has not been dealt with in the various
papers in question : the fact that if two equally
strong and equally modulated waves are affecting
the aerial, one being the wanted signal to which the
receiver is tuned, and the other a disturbing wave
of a somewhat different frequency, then the electro-
molive forces acting on the detector ave very diffevent
Srem those acting on the aerial. 1t is shown that the
tuned selection of the one signal automatically
reduces its modulation compared with that of the
other, 2nd that the phases of the various components
are very much modified by the properties of the
tuning circuits. “° The carrying out of the analysis
of the resultant curve should show whether there
is any foundation for the suggestion that such a
tuned circuit and detector can discriminate be-
tween the wanted and the unwanted components,
so that when by audio-frequency correction the
wanted components are restored to their full value,
the unwanted ones remain obligingly in the back-
ground.”

MobpuLaTioN AND THE HETERODYNE.—W. Jackson.
(This jourmal, Aug., 1931, Vol. 8, pp.
425-426.)

A short, simple treatment showing the production
of a modulated wave and of a heterodyne note as
dif'erent aspects of a common process, namely the
superpcsition in a non-linear valve circuit of two
alternating voltages of different frequency. ‘‘ That
a Leterodvne note, as it is understood, is provided
on the one hand, and a modulated wave on the
other, is due merely to the selection of different
components of the common output-current wave.

.. Tke familiar heterodyne note may be re-
garided as representing the lower side-band of this
modulated output wave, and becomes of audible
frequency when the two input voltages are of
similar radio frequency.”

DieE STREUUNG 2ZWEIER MAGNETISCH GEKUPPELTER
STROMKREISE IN ANALYTISCHER UND SYN-
THETISCHER ENTWICKLUNG (The Leakage of
Two Magnetically Coupled Current Carrying
Circuits in Analytic and Synthetic Develop-
ment).—G. Benischke. (Llektrot. u. Masch :
bau, No. 17, Vol. 49, 1931, pp. 322-327.)

PusH-PuLL ProBLEMS.——W. T. Cocking. (Wireless
World, sth August, 1931, Vol. 29, pp. 128—
I131.)

The push-pull circuit was originally designed
as a means of obtaining increased power output
in the days when power valves were unknown,
That such a stage is not necessarily a luxury is
shown in the article. Owing to cancellation of
even harmonics, the power output is greater than
that from two valves in parallel, and both hum
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and feed-back are considerably reduced. This
has the advantage that quite modest smoothing
equipment is required, leading to a simplified
layout.

UBER DIE WIRKUNGS- UND BETRIEBSWEISE DER
GEGENTAKTSCHALTUNG IN NIEDERFREQUENZ-
VERSTARKERN (The Method of Operation
and Working Conditions of the Push-Pull
Connection in L.F. Amplifiers).—A. Forst-
mann. (Zeitschr. f. hochj. Tech., Aug., 1931,
Vol. 38, pp. 66-73.)

The advantages of the connection, properly
carried out to give complete svmmetry, are
especially great in l.f. amplifiers, and above all
in the output stage. Anode reaction is easily
compensated—this is particularly important in
the output stage, since independence of the load
(which otherwise may so seriously affect the fre-
quency cuorve of the amplifier at the higher fre-
quencies) may be achieved and the amplitfier may
be designed for the required band as an independent
whole. Moreover, greater amplification may be
obtained (by higher p or increased transformer
ratio) without increase of {requency-dependence.
Lastly, inclination to oscillate is removed. The
conditions for such anode-reaction compensation
are derived.

The advantages of the connection, due to the
elimination of the polarising current in choke or
transformer, are analysed ; also those due to the
symmetry with regard to the cathodes—insensitive-
ness to external disturbing tields and to voltage
variations, and freedom from the necessity of
earthing the “ K point. ‘The ability to make
use of the whole of the characteristic in the negative-
grid region, without distortion, is examined and a
procedure for finding the optimum working
conditions is given.

In the output stage, the connection enables
considerably more power to be obtained than in
the case ot other connections. Methods for the
calculation of the optimum working conditions
both for triodes and screen-grid valves are given.

BALLISTIC AND PER¥FECT DBALANCES IN BRIDGES
TREATED BY THE OPERATIONAL CALCULUS.
A. T. Starr. (Phil. Mag.,, August, 1931,
Supp. No., Series 7, Vol. 12, No. 76, pp.
2635-280.)

A description of a simple method for finding the
conditions for perfect or ballistic balance of a
bridge, using the operational form of the transfer
admittance between the input terminals and the
detector. The use of inverse networks in forming
a bridge with a perfect balance is also given and
two types of bridges—the equal ratio bridge and
the inverse network bridge---are discussed. ** Some
theorems on inverse networks and equal ratio
bridges are given tor general and ballistic balances.”

FastLiNEaRE NETZWERKE (Networks in  which
Currents and Voltages of Small Amplitude
have an Approximately Linear IRelation).—
R. Feldtkeller and W. Wolman. (T.F.T.,
June and August, 1931, Vol. 20, pp. 167-171
and 242-248.)
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THE HYSTERESIS DAMPING OF PUPINISED LINES.—
W. Doebke. (L'.N.T., August, 1931, Vol. 8,
PP- 340-343.)

SiMpLIFIED H. F. CarcuraTions—W. A. Barclay.
(Wiveless World, 26th August and 2nd
September, 1931, Vol. 29, pp. 213-216 and
244-246.)

Alignment charts for the rapid measurement of
high-frequency amplification.

TRANSMISSION.

UNTERSUCHUNGEN UBER FUNKENERREGTE SCHWIN-
GUNGEN SEHR HOHER 'REQUENZ ([Lxperiments
on Spark-Generated Oscillations of Ultra-
High Frequency).—I. Haupt. (Zeifschr. f.
hochf. Tech., Aug., 1931, Vol. 38, pp. 57-66.)

An extension of Busse’s method of generating
ultra-short waves by high-frequency sparks excited
by undamped oscillations (see 1928 Abstracts, p. 408)
to the production of still shorter waves (down to
14 cms.) using higher supply frequencies (up to
10 megacycles). In the course of the research,
the effect of water-cooling, gas-cooling, and a
combination of the two, on the electrode material,
on the prolonged working of the oscillator, and
on the intensity of the oscillations produced,
was carefully investigated. Further, the variation
was examined of the damping of the ultra-high-
frequency oscillations with the electrode material
and the length of the gap, with the cooling, and
with the supply frequency.

It was found that for the production of the greatest
ultra-high-frequency energy the spark-gap was
very short (0.1 to 0.15 mm.), the electrode material
either ‘‘ platit”—a tungsten-platinum alloy—or
tungsten (preferably *‘ platit”’), and the supply
frequency very high (10 megacycles). At this
frequency water-cooling was essential even for
the metals mentioned, and this prevented the
generation of a wavelength of less than 6o cms. For
shorter waves, therefore, where the oscillator
dimensions had to be decreased, artificial cooling
had to be abolished and the supply frequency
diminished to 3 X 10° cycles per second. By the
use of “ platit” or tungsten (again preferably the
former) a good constancy under prolonged operation
was thus obtained for wavelengths down to 22.4
cms. and even to 14 cms.

Two-METRE WAVE TRANSMITTER WITH SPECIAL
REFERENCE TO ITsS ANTENNA FEEDER.—
S. Uda. (Journ. I.E.E. Japan, March,
1931, Vol. 51, pp. 21-27.)

In English. Description of a push-pull transmitter
giving an output of more than 7 w. (aerial current
300-350 ma.) with such good frequency control
that heterodvne reception is possible at a distance
of 5 km., although for practical purposes it is
preferable to use modulated waves. The ordinary
Holborn circuit does not give smooth and easy
frequency control on 2 m. waves; to obtain such
control, a variable air condenser is introduced into
the oscillating circuit in series with plate or grid.
In the experiments described it was in series with
the latter. When the circuit is used as a receiver
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this condenser will act effectively as a tuning
condenser, giving a variation of about 20 %, of the
wavelength. In a transmitter, it can also act as
the coupling condenser between the oscillator and
a twin-wire feeder (made of copper wires spaced
2 cms. and more than 10 metres long, to allow the
aerial system to be mounted on the roof of the
building). The behaviour of such a feeder, the
optimum value of the condenser, etc., are examined
mathematically. An clectromagnetic coupling
may also be used.

EXPERIMENTS ON LARGE PowER ULTRA-SHORT
WAVES [DowN TO 2.98 METRES].—T. Kuno.
(Journ. I.E.F. Japan, March, 1931, Vol. 51,
pP- 31-33))

The writer considers that for the generation of
powerful and stable oscillations down to the
wavelength named the straightforward single triode
generating circuit (with inductance and capacity
reduced to give the required wavelength) is preferable
to the positive-grid and magnetron methods. He
uses a positive plate voltage of 3000-7000 v,
and plate currents ranging from 100 to 8oo ma.
Certain types of triode occasionally break down
just where the neck of the valve swells out to the
bulb : he investigates this effect by coating the
valve with paraffin wax and suspending it in the
condenser ficld. The failure points are due to
the electron field between cathode and grid : other
points of local heating occur elsewhere as the result
of fields between the other electrodes. Various
experiments, including some with the electrodeless
discharge, are summarised.

DurLex PHONE ON 56 Mc.—A PORTABLE ' I'IVE-
METER ”” TRANSMITTER USING PENTODE
Mopurators.—R. A. Hull. (QST, Aug,
1931, Vol. 15, pp. 9-13.)

A ParTICULAR CASE or Hign IFREQUENCY ELEC-
TRON Oscirrations.—W. H. Moore. (Cana-
dian Journ. of Res., May, 1931, Vol. 4, No. 5,
PP 505-510.)

Author’s abstract :—'* In experimenting with
oscillators operating at wavelengths of 100 cm.
and less, an unusual case of oscillations was ob-
served. With high positive grid potential and zero
plate potential in a three-electrode valve, oscilla-
tions were produced at certain critical values of
filament current. The frequency of oscillation was
highest at the lowest filament current. An cxplana-
tion of the effect is suggested.”

The writer’s results are applied to the explanation
of the action of Okabe’s ‘' electronic ampli-
detector ”’ (1930 Abstracts, p. 568) in which a
Barkhausen-type receiving circuit gave signals
increasing from zero to a sharp maximum and then
decreasing again to zero, as the filament current
was carried from 0.62 to 0.63 a. ‘* The valve being
in oscillation within this narrow region of filament
current, as described herewith by the author,
would explain the increased sensitivity of the
receiver over the range of oscillation. The graph
of received signal intensity versus filament current
given by Okabe corresponds closely to the form
of the author’s I,/I, curves.”
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SCHWINGUNGEN IN DREIELEKTRODENROHREN MIT
posSITIVEM GITTER (Oscillations in Three-
Flectrode Valves with DPositive Grid).—
M. J. O. Strutt. (Aun. der Physik, 1931,
Series 5, Vol. 8, No. 7, pp. 794-796.)

An answer to criticisms by Hollmann (1930

Abstracts, p. 505) of a paper by the author (1930
Abstracts, p. 274) with the same title as the above.

THE PropucTioN 0F ULTRA-SHORT UNDAMPED
ELECTROMAGNETIC WaAVES.—G. V. DPota-
penko. (Phys. Review, 1st Aug., 1931,

Series 2, Vol. 38, No. 3, pp. 584-585.)

Abstract only of a paper on Barkhausen-Kurz
oscillations ; a theoretical investigation shows that
‘“in a circuit connected to the tube, oscillations can
be produced if the natural period of a circuit is
two, three, &c. times shorter than the period of
electronic oscillations. By a method based on this
theorv the author obtained oscillations the fre-
quency of which exceeds many times the frequency
of electronic oscillations. Undamped waves of a
few centimeters were obtained.”

Practical ELECTRON TRANSMITTERS AND RE-
CEIVERS [BARKHAUSEN-KKURz OSCILLATOR].
—J. N. Dyer. (QST, Sept., 1931, Vol. 15,
pp. 21-24.)

Practical points are dealt with (e.g., little is
gained by removing the transmitting valve from
its base).” An editorial foot-note mentions that for
concentric cylindrical electrodes the optimum
ratio of plate/grid to cathode/grid spacing is about
2.5 to 1.

EiNI¢t BEMERKUNGEN ZUR PROBLEM DER ERzEU-
GUNG SEHR KURZER ELEKTROMAGNETISCHER
WeLLEN (Remarks on the Problem of
Ultra-Short-Wave Generation [Barkhausen-
Kurz Method)).—]. Sahanek. (Zeitschr. f.
hochf. Tech., Aug., 1931, Vol. 38, pp. 73-80.)

The writer collects a series of his own theoretical
results from his papers published between 1925 and

1930, and shows how they have been confirmed by

the experimental results obtained later by other

worlkers.

THE MAGNETRON AS A NEGATIVE RESISTANCE [AND
THE FormaTION OF ULTRA-HIGH LFRE-
QuENcIES].—Hollmann. (See under ** Valves
and Thermionics.”)

LE 3vsTtME DE COMMUNICATIONS RADIOTELE-
PHONIQUES A IBANDE LATERALE UNIQUE
APPLIQUE AUX OxDES COURTES (The Single
Side-Band System of Radio-Telephony
Applied to Short Waves.—Part I).—A. H.
Reeves. (Rev. Gén. de I'Elec., 12th Sept.,
1931, Vol. 30, pp. 406-413.) See¢ October
Abstracts, p. 554.

1A KADIOTELEPHONIE A ONDES COURTES A BANDE
LATCRALE UNIQUE (Single Side-Band Short
Wave Radiotelephony). — P.  Letheule.
(Génie Civil, 29th Aug., 1931, Vol. 99,
pp. 205-211.)
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CARRIER WAVES AND SIDE-BANDs.-——R. H. Nisbet :
Baxter. (This jonrnal, Aug., 1931, Vol. 8,
PP- 429-431.)

A reply to Baxter’s suggestion that the modula-
tion of a crystal-controlled transmitter cannot be
explained on the “ side-band theory.” Taking
first, as more casily followed, the case of a crystal-
controlled output driving an r.f. amplifier which
can be modulated, the writer agrees that if the two
“drives” acting on the amplifier (the crystal-
controlled frequency N and the modulating fre-
quency #) were well inside the straight part of the
amplifier valve characteristic, no modulation would
occur : ‘‘ this state of affairs used to occur in some
of the old reflex receivers.” To obtain modulation
of the r.f. by the Lf., the amplifier must notf be a
linear amplifier of the r.f. drive but must give it an
amplitude distortion, producing with the modula-
ting frequency new frequencies among which are
the combination and difference frequencies N -+ #
and N — 7, just as the non-linear transmission
system of the car produces combination and
difference tones. “ Those who deny the existence
of side-bands must also deny the existence of the
combination tones that they can hear.” He then
deals similarly with the less usual case of the crystal-
controlled oscillator modulated directly.

MoDULATION AND SIiDE IBANDs: RELATION BE-
TWEEN AMPLITUDE AND FREQUENCY MODU-
tatioNn.—N. F. S. Hecht. (This journal,
Sept., 1931, Vol. 8, pp. 471-481.)

“ This article has been written with the object
of demonstrating, by physical and graphical
methods, the constitution of modulated waves.”’
The writer ends : ‘* Thus under the best possible
conditions the f{requency band occupied by a
telephony transmission must be at least as wide
for frequency modulation as for amplitude modula-
tion. It will generally be a great deal wider and
cause interference over a wider spectrum.”

DIE STATISCHE AUFNAHME VON MODULATIONS-
KURVEN AN SENDERN MIT Hrising-Mopu-
ratioN (The Static Determination of the
Modulation Curves of Transmitters with
Heising Circuit [Choke Control] Modula-
tion).—H. O. Roosenstein. (Telefunken-
Zeit., No. 57, Vol. 12, 1931, pp. 37-39.)

I'REQUENZDURCHLASSIGKEIT UND NICHTLINEARE
VERZERRUNGEN FREMDGESTEUERTER TELE-
PHONIESENDER (Frequency Pass I‘actor
[Ratio of Amplitude of Anode Current or
Potential for Side Band to that for Carrier
Wave| in Telephony Transmitters with
Master Drive).—R. Hofer. (Telérunken-
Zeit., No. 58, Vol. 12, 1931, pp. 17-33.)

A theoretical investigation leading to methods
of calculating the factor for commercial types of
amplifier from a knowledge of the Moller dynamic
characteristics. Conditions for the avoidance of
non-linear distortion are derived : thus the valves
should have a steep slope, as high a working voltage
as possible, and not too large an amplification
factor.
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OSCILLAZIONI PARASSITE AD ALTISSIMA FREQUENZA
NEGL! OSCILLATORI A TUBI ELETTRONICI
(Parasitic Oscillations of Very High Fre-
quency in Valve Oscillators).—M. Boella.
(L' Elettrotec., 15th June, 1931, Vol. 8, p-
404.)

The origin of parasitic oscillations, of frequency
ranging between 10 and 100 megacycles per second,
is bricfly discussed, together with their prevention
by inserting non-inductive, non-capacitive resist-
ances In the grid- and plate-leads, or by making
these leads themselves of some high-resistance
material.

A SINGLE-VALVE MULTI-FREQUENCY GENERATOR.
—A. T. Starr. (T'his journal September,
1931, Vol. 8, pp. 405-470.)

Author’s conclusions :—A  single-valve multi-
frequency generator can be produced giving fre-
quencies of arbitrarily chosen values, with ampli-
tudes of desired ratios. It would be possible to
construct a beat-frequency oscillator with one
valve producing two frequencies, one of which
could be varied continuously by means of a variable
condenser and a rectifying valve. Such an oscil-
lator could be made to have a very good wave form
by a suitable choice of the two higher frequencies
from which the beat-frequency is obtained, and it
would not be necessary to have very large tuning
coils and condensers.

PusH-PULL ARRANGEMENTS OF UNUSUAL CHAR-
ACTER [CARSON BALANCED MODULATOR IN
CARRIER CURRENT TELEPHONY AND SUP-
PRESSED CARRIER TRANSATLANTIC TELE-
rHONY].—C. H. W. Nason : Carson. (Rad.
Ingineering, Aug., 1931, Vol. 11, p. 23.)

TWENTY-WATT AIRCRAFT TRANSMITTER (333-9700
Kirocycrrs).—A. P. Bock. (Proc. Inst.
Rad. Ing., Sept., 1931, Vol. 19, pp. 1569
1578.)

C.w. signals remain 100 % intelligible even when
the noise level is several times the signal voltage.
In the transmitter here described, the advantage
of telephonic communication where rapid transfer
of information is most required—i.e., near an air
port-—is given by a special method of screen-grid
modulation which gives short-range telephony.
Flight tests have given a c.w. range up to 660
miles (fixed-type aecrial).

RECEPTION.

DIE VORAUSBERECHENUNG DER SELEKTIONSKURVEN
VON HOCHFREQUENZVERSTARKERN (The Cal-
culation in Advance of the Selectivity
Curves of Radio-frequency Amplifiers).—
P. Hermannspann. (Telefunken-Zeit., No.
58, Vol. 12, 1931, pp. 53-58.)

Author's summary :—“ A tuned r.f. amplifier
consists of a greater or less number of tuned oscil-
latory circuits coupled together in various ways.
In the following paper a procedure is given by
which the selectivity curves of such amplifiers can
very casily be calculated. By the use of certain
approximations it is possible to make up ‘ curve
tables’ [families of characteristics] from which
the result can be read off directly.”
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As abscissae, instead of the detuning p = Ll=s
Vo

0

a quantity y = 2 L:) is taken (as suggested by
w

Runge) : this brinngs both branches of the curve on
to the same side of the ordinate axis. Generally
the two branches do not exactly coincide, owing to
the variation with frequency of the coupling re-
sistance and the fact that the output voltage is
usually taken up by a frequency-dependent resist-
ance. For the writer’s purposes a ‘* mean”’ curve
(an average between the two branches) is taken as
satisfactory, and is obtained by assuming coupling
and output resistances each independent of fre-
quency.

Baxnp-Pass or ToneE Correction ?—F. M. Cole-
brook. (Wiveless World, 2nd September,
1931, Vol. 29, pp. 228-231.)

An alternative to band-pass tuning as a means
of obviating high-note loss with highly selective
tuning circuits is put forward. A valve stage is so
designed that its rising response characteristic
when combined with the falling curve of the tuned
circuit gives substantially a level overall response.
Practical data are given for the design of a regenera-
tive detector set capable of excellent quality of
reproduction even when considerable reaction is
applied.

DETECTION LINEAIRE ET DETECTION DE PUISSANCE
(Linear Detection and Power Grid Detec-
tion).—B. D. M. Tellegen. (Rev. Gén. de
I'Elec., 29th Aug., 1931, Vol. 30, pp. 324-
328)

Use oF AuTOoMATIC [I'IELD STRENGTH] RECORDING
EQUIPMENT IN RaDpIo TRANSMISSION RE-
seArcH.—de Mars, Kenrick and Pickard.
(Proc. Inst. Rad. Eng., Sept., 1931, Vol. 1g,
pp. 1618-1633.)

Authors’ summary :—This is an apparatus papel
describing equipment recently developed for low
frequency (17.8 kc.); intermecdiate frequency
(770 kc.); and high frequency (6g42.5 kc.} field
intensity recording. The circuits employed are
presented and discussed with particular reference
to expedients for obtaining nearly logarithmic
scales (when used with Lesds and Northrup record-
ing potentiometers). Typical records obtained with
the aid of the equipment described are presented,
and the salient characteristics of the high-frequency
records (which show striking evidence of skip
distance phenomena) are pointed out.

CORRECTIONS TO FIBLD-STRENGTH MEASUREMENTS
wITH Loor ANTENNAE.—W. G. Baker and
L. G. H. Huxley. (Australian Radio Re-
search Board Repori No. 7, 1931, pp. 7-22.)

Authors’ summary :—The theory of the loop
antenna is considered on the assumption of uni-
formly distributed capacity, and the ordinary
transmission line theory applied. It is shown
that in measuring loop resistance by the added
resistance method, different results are obtained
by adding the resistance at the centre or at the end
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of the loop. Voltages introduced into the loop
at the centre or end have different effects from
distributed voltages.

In the application to field-strength measureinents
it is shown that in most cases a correction factor
must be applied to the results, depending on the
ratio of tuning capacity to the self-capacity of the
loop. An experimental verification of the theory
shows that in exaggerated cases close agreement can
be obtained by several methods; but in those
cases which would be expected to be most affected
by neon-uniformity of the capacity distribution
there is a wide divergence in the results. Tables
of the correction factors are given.

A PoORTABLE APPARATUS TFOR MEASURING THE
MagNETIC FIELD STRENGTH IN AN IELECTRO-
MAGNETIC WavE.—L. G. Vedy and A. F.
Wilkins. (Proc. Camb. Phil. Soc., July, 1931,
Vol. 27, Part III, pp. 481—489.)

A description of an apparatus developed to
satisfy the two conditions that the receiving loop
aerial must be so arranged as to respend only to
the magnetic tield of the wave, and must not exhibit
‘“ antenna effect.” ‘' Accurate measurements are
possible of magnetic fields corresponding to field
strengths of o.2 millivolts per metre. Special
means of providing small known calibrating e.m.f.’s
are described. The apparatus can be used to
measurc signals over the range 6 microvolts to 300
millivolts. Used in conjunction with a small
portable vertical acrial, field strengths down to 2
microvolts per metre can be measured.”’

TAE ADJUSTMENT OF MODERN RECEIVERS.—
(Wiveless World, 19th August, 1931, Vol. 29,
PP 174-1771)

Electrical adjustments grow more complicated
with the introduction of new principles in receiver
design. The author deals with the special diffi-
culties attaching to ganged reccivers, giving hints
on the trimming of condensers and the matching of
coils. Instabilitv, usually due to some construc-
tional fault or faulty components, must frequently
be provided against, and care must be taken to
see that screens are all properly earthed. FHints
are given on tackling faults in the superheterodyne.

Is Tz S.G. VaLvi A Goop DETECTOR ?—M. G.

Scroggie. (Wiveless World, 12:th August,
1931, Vol. 29, pp. 153-156.)
APPLICATION OF PIEZOELECTRIC CRYSTALS TO

ReceIvERS.—R. R. Batcher.
August, 1931, pp. 57-58.)

THE STENODE RECEIVER AND THE SIDE BAND
THreory.—C. L. Fortescue. (Tkis journal,
Aug., 1931, Vol. 8, pp. 427—428.)
A long letter on the correspondence dealt with
in August Abstracts, p. 440.

tElectronics,

CARRIER WAVES AND SIDE-BanNDps.—Nisbet. (See
under *‘ Transmissicn.”’)

RECEIVERS AT THE IL1GHTH GERMAN Rapio Ex-
HIBITION.—([)ie  Semdumg, 4th, 11th, and

18th September, 1931, Vol. 8, pp. 711712,
735-736, and 759-760.)

5 November, 1931

Noise GENERATION WITHIN RADIO RECEIVERS
[THERMAL AGITATION, SHOT LFFECT, SEC-
ONDARY LEmissioN axD IonisaTioN : USE
or New TYPE 235 OR 251 LXPONENTIAL
VALVES TO ELIMINATE THE PRE-SELECTOR
SvsTEM].—R. de Cola. (Rad. I:ngineering,
Aug., 1931, Vol. 11, pp. 15-17.)

SELECTIVE RECEPTION IN THE BROADCAST I'RE-
QUENCIES [SINGLE-KNOB CONTROL OF AERIAL
SERIES INDUCTANCE AND CONDENSER].—
S. R. Winters: Jones and Yolles. (Rad.
Ingineering, Aug., 1931, Vol. 11, pp, 3I and
34)

““ The different inductance values of the antenna
fseries inductance] are each automatically connected
in circuit for the whole tuning range of the [series]
condenser during a complete or full revolution of
the condenser rotor.”

I’oRTABLE Two-VALVE

A 5IN. X O6IN. X QIN.
WaveE BAND

RECEIVER COVERING THE

16-500 METREs.—R. O. Brooke. (OST,
Aug., 1931, Vol. 15, pp. 15-18.)
D.C. Super-SkLEcTivE PFive.—\W. T. Cocking.

(Wiveless World, 12th and 19th August, 1931,
Vol. 29, pp. 148-152 and 187-192.)

A five-valve d.c. mains-operated superheterodyne
for the amateur constructor. The principal points
in the specification are :—Rand-pass tuning with
six tuned circuits, ganged wave-band switching,
non-radiating irequencv changer, grid detection and
pentode power output of 1500 milliwatts.

SHORT-WAVE SUPERHETERODYXNES.—I7. I1. Haynes.
(Wireless World, 26th August and 2nd Sep-
tember, 1931, Vol. 29, pp. 202-205 and
233-230.)

NEUE SUPERHET-RAHMENSCHALTUNG MIT
ABSOLUTER LEINKNOPFBEDIENUNG (A New
Superheterodyne Frame Aecrial Circuit with
True Single-IXnob Adjustment. Dart I).—
E. Hentzschel. {(Rad., B., F. f. Alle, Aug.,

1931, Pp- 351-357.)

i

DER SUPERHET ALS 'ERNEMPFANGER DER ZUKUNFT
(The Superheterodyne as the Long Distance
Receiver of the Future).—S. Briller. (Rad.,
B., F. f. Alle, August, 1931, pp- 345-350.)

The writer arrives at the following specification

for the perfect receiver :—(i) tuned screen-grid r.f.

preliminary stage, with its rotating condenser

coupled (with a correction adjustment) to the
frame condenser ; coils for broadcast range only.

(ii) A stable input stage; only moderate ampli-

fication is necessary, thanks to the r.f. preliminary

stage. Oscillator coils for broadcast range only.

(iii) Band filter and two screen-grid L{. stages for a

fixed intermediate frequency between 1500 and

1700 m. (iv) A switch-over to long-wave reception

on a small auxiliary indoor aerial and two stages of

screen-grid r.f. amplification; the two inter-
mediate-frequency transformers are here used as

r.f. transformers in conjunction with the frame-

and oscillator-circuit variable condensers. The

small auxiliary aerial is also useful for joining to the
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frame for daytime reception: the frame can thus

be reduced to 40X 40 cm. (v) Two L. stages with
a power valve in a resistance-coupled output stage.

UNDESIRED RESPONSES IN SUPERHETERODYNES.—
R. H. Langley. (Electronics, May, 1931,
pp. 618-620.)

A FURTHER NOTE ON THE APPARENT DEMODULA-
TION OF A WEAK STATION BY A STRONGER
OnNE.—Colebrook : Beatty: Butterworth.
(See under “ Properties of Circuits.”’)

VoLUME CONTROL BY VARIABLE CHOKE CoOILS.—
Hoffmann.

(See under ** Acoustics and Audio-frequencies.”)

STANDARD SPECIFICATION FOR A.C. MAINS SUPPLY
REecEIVERS. —DBritish Engineering Standards
Association.

(See abstract
frequencies.’)

under ‘‘ Acoustics and Audio-

THE CAUSES AND PREVENTION OF INTERFERENCE
WITH BROADCAST RECEPTION.—A. Larsen.
(FElektrot. w. Masch:baw, No. 34, Vol. 49,
1931, pp. 641-648.)

Results of a research prompted by the Danish
broadcasting authorities. Some new ideas as to
preventive methods have been evolved.

THE OKABE ‘° ELECTRONIC AMPLI-DETECTOR "’
AND1TS DEPENDENCE ON IFILAMENT CURRENT.
—DMoore : Okabe.

(See abstract under * Transmission.")

AERIALS AND AERIAL SYSTEMS.
DisSTRIBUTION OF RADIATION RESISTANCE IN OPEN

WIRE Rapro TransmissioNn Lines.—T.
Walmsley.  (Phil. Mag.,, August, 1931,
Supp. No., Series 7, Vol. 12, No. 76, pp.
392-396.)

Formulae «ue to Pistolkors (1929 Abstracts,
P. 329) are used to compute the radiation resistance
of a single long line running above and parallel
to (a) a perfectly reflecting, (b) a non-reflecting
earth. Curves arc also given showing the radiation
resistance component of a half-wave wvertical
radiator due to a similar radiator spaced various
distances away and the radiation resistance of
sections, each half a wavelength long, of a single
wire transmission line above («¢) a perfectly re-
flecting, and (b) a non-reflecting earth.

The conclusions drawn from the curves are as
follows : “* (1) Radiation from end sections is much
greater than from other sections of equal length.
(2) The radiation loss from long lines is not pro-
portionately greater than from short lines . . .
The usual assumption that radiation losses limit
the practicable length of transmission lines is
incorrect, since short lines have almost as much
radiation loss as long lines. The greatest loss in
a long line is usually due to high frequency ohmic
resistance.”’

Two-METRE WAVE TRANSMITTER WITH SPECIAL
REFERENCE TO ITs ANTENNA FEEDER.—
Uda. (See under ' Transmission ’’.)
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UBEr NEUE DAMPFUNGSMESSUNGEN AN HocH-
FREQUENZ-IENERGIELEITUNGEN (New Meas:
urements on the Damping in H.F. Fecders).
—K. Baumann and H. O. Roosenstein :
Gothe. (Zeitschr. f. hochf. Tech., August,
1931, Vol. 38, pp. 73-77.)

The method used bv the second writer in his
former mecasurements (August Abstracts, p. 441)
has the defect, when applied to concentric-tube
feeders, that the outer tube has to be drilled at
several points near the potential node. This is
particularly objectionable when a large rangc of
wavelengths has to be examined. The present
paper describes a new method (suggested by Gothe)
depending on the fact that the logarithmic decre-
ment with respect to time of a standing wave in a
line is equal to the product of the wavelength and
the damping constant (with respect to space) of
a wave of the same length passing along that
line.

The outline of the procedure is as follows:—
the logarithmic decrement of the standing wave
is measured by (a) obtaining a resonance maximum
reading on the ‘' receiving circuit’ indicating
instrument, (b) increasing the power to the oscil-
lator (by a plate potential increase) till its associated
meter indicates an output V2 times the original,
and (¢) detuning the oscillator till the received
oscillations fall to the original reading on the indica-
ting instrument. Then the standing wave decre-
ment is given by § = 2wxJ4A/A, from which the
damping constant B for a wave passing along the
feeder is obtained by the relation § = BA. Actually,
the oscillator condenser is swung on either side of
the resonance point and the difference between the
two new wavelengths read off, instead of the differ-
ence between one wavelength and the original
resonance wavelength.

EiN NEUE METHODE zZUR SPANNUNGSMESSUNG AN
PARALLELDRAHTSYSTEMEN (A New Method
of DPotential Measurement in Parallel Wire
[Lecher Wire : Feeder] Systems).—L. Rohde
and IF. Bahnemann. (E.N.T., August, 1931,
Vol. 8, pp. 335-336.)

Rohde has already described a method of measur-
ing potentials of frequency 10% c.p.s. (July Abstracts,
p. 393) and the present paper describes the applica-
tion of this method to the direct measurement of
potential on parallel-wire feeders, where the essen-
tial point is that the measuring apparatus shall not
upset the current and potential distribution in the
wires. The special valve, with its two filaments in
series and its two anodes, is therefore made as
small as possible.

UBer DIE UNSYMMETRIE VON HOCHFREQUENZ-
LEITUNGEN (The Asymmetry of H.F.
Feeders).—H. O. Roosenstein. (Telefunken-
Zeit.,, No. 58, Vol. 12, 1931, pp. 45-50.}

Concentric tube feeders give complete clectrical
symmetry and no radiation, but where the cheaper

2- and 4-wire feeders are used it is necessary (to

reduce radiation to a minimum) to maintain as

high a degree of symmetry as possible, i.e., to see
that currents and potentials are equal and opposite
at every point of the feeder. As the literature on
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the nature and the causes of asymmetry is very
scanty, the present paper investigates these points.

The writer deals with the oscillations in the feeder
as the sum of two types, an in-phase oscillation and
an opposed-phase oscillation : Fig. 41 shows how,
in a tvpical practical case, such a superposition
of unwanted in-phase oscillation on the wanted
opposed-phase oscillation occurs as the result of
parasitic capacities between transformer windings.
The total effect of the in-phase component in the
feeder depends on the construction of the latter,
the phase difference between the two components,
and the ratio of their amplitudes. Various typical
cases are examined, and the general rule is arrived
at that to obtain symmetrical oscillation in a feeder
it is necessary and sufficient that all the apparatus
associated with the feeder should be symmetrical
with respect to earth.

Practical methods of accomplishing this are
briefly discussed ; a threc-plate condenser is often
useful. For testing purposes, a wire rectangle
including a thermo-ammeter is arranged in the plane
of symmetry of the fecder : symmetrical oscilla-
tion gives a zero reading. Tig. 45 shows how a
feeder radiation, so strong as to cause the lamps in
the building to light up, was reduced to negligible
proportions by introducing a capacity (in the form
of an insulated wire of the correct length), in the
earth lead.

VERSUCHE UBER DIE ABSTIMMUNG VON RicHT-
ANTENNEN BE! KURZEN WELLEN (Experi-
ments on the Tuning of Directional [Lecher

Wire Typel Short Wave Aerials).—F.
Kiebitz. (T.F.T., Aug, 1931, Vol. 20, pp.
239-242.)

Author's summary :(—A two-lead system, re-
sembling a Lecher wire pair, has been investigated
as regards its use as an aerial. The transmitting
tests are not yet completed ; receiving tests have
shown the possibility of receiving all the big short-
wave stations of the world on a 18o-metre long pair
with 4-metre spacing, and of tuning this aerial to all
the various wavelengths in question, whereas the
usual beam aerial can only be used for one special
wavelength.

THE GROUNDED CONDENSER ANTENNA RADIATION
FormuLAa.—W. II. Wise. (Proc. Inst. Rad.
Eng., Sept., 1931, Vol. 19, pp. 1684-1689.)

Author's summary :(—xact formulas for the
wave function and vertical electric field at the
surface of the ground are derived for a vertical
dipole of zero height.

NoTE SUR LE CALCUL DES ANTENNES DIRIGFES
(Note on the Calculation of Directive
Aerials).—]. Loeb. (Aun. des P.T.T.,
July, 1931, Vol. 20, pp. 596-601.)

Taking the case of an aerial system, without
reflector, of » vertical wires with spacing a, and
assuming the earth to be a perfect dielectric of
s.i.c. equal to unity, the writer arrives at the follow-
ing results :—for all systems with the same width
of bay, the best directive efticiency (power radiated
in favoured direction/total power radiated) is
given by the system with the greatest number of
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wires ; but above a comparatively small value for
this number the cfficiency only increases very
slightly ; on the other hand, it increases in pro-
portion to ¢* without tending to a limit, where ¢ is
the ratio bay width/wavelength.

THE ELNERGY MAGNIFICATION OF BROADSIDE AERIAL
ARRAYS USED FOR REeceprioN.—E. Green.
(Marconi Review, July-August, 1931, No.
31, pp. 9-14.)

The calculation gives the following values for the
energy magnification per square wavelength, for a
broadside aerial array with reflector, compared
with the specified single aerials :—(a) small aerial
near earth, 16.8; (b) ditto in free space, 8.4 (c)
half-wave aerial in free space, 7.7; (d) ditto,
lower end at earth, 10.9; () ditto, } A above earth,

4Thc aerial with reflector, properly adjusted,
behaves as an idcal black body ; it would therefore
appear inadvisable to use reaction directly on the
feeder of such a system.

{/BER DAS STRAHLUNGSFELD DER DIPOLANTENNE
(The Radiation Tield of a Dipole Aerial).—
R. Bechmann. (Telefunken-Zeit., No. 57,
Vol. 12, 1931, PP- 43-46.)

Transforming Abraham’s expressions (first ap-
proximation : undamped oscillations) from ellip-
tical to cylindrical co-ordinates, the writer shows
that the equations obtained are identical with
those obtained by himself from the Hertzian vector
(March Abstracts, p. 155). For a more general treat-
ment, in which the radiation fields not only of the
fundamental oscillation (to which the above is
limited) but also of any desired harmonic are dealt
with, see the following reference.

ZUR ABRAHAM'SCHEN DARSTELLUNG DES STRAH-
LUNGSFELDES EINES STABFORMIGEN LEITERS
(On Abraham’s Formulation of the Radia-
tion Field of a Rod Conductor).—R. Bech-
mann. (Zeitschy. f. hochf. Tech., July, 1931,

Vol. 38, pp. 30-32.)

See preceding abstract.

REDUCTION oF PowEgER Lo0SSES BY INSULATED
SecTioNAL Towers AT WHK.—(Rad. [n-
gineeving, Aug., 1931, Vol. 11, pp. 21-22.)

VALVES AND THERMIONICS.

Das MAGNETRON ALS NEGATIVER WIDERSTAND (The
Magnetron as a Negative Resistance).—
H. E. Hollmann. (Ann. der Physik, 1931,
Series 5, Vol. 8, No. 8, pp. 956-974.)

Author’s summary : —The magnetron character-
istics of a diode, placed in a magnetic field which
is perpendicular to the electric field vector, show a
deviation from the course predicted by theory when
remains of gas are present in the tube; this is
caused by increased hlament heating due to bom-
bardment by positive gaseous ions. The resulting
negative resistance of the magnetron diode is not
suitable for the production of high frequency oscil-
lations, owing to the inertia of this subsidiary heat-
ing effect.

1f the magnetic field is inclined to the direction
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of the electric field, further anomalies of the mag-
netron characteristics appear which remain even
with the highest vacua and give rise to negative
internal resistance of the magnetron within limited
regions; high frequency oscillations may then be
generated. Theoretical considerations show that
in this case the electrons describe spiral paths and
the anomalies may be traced to their cutting the
edge of the metal sheet of which the anode con-
sists. The principle is identical with that of the
known Habann generator, except that in this the
clectron paths desired are obtained by separate
electric and magnetic auxiliary fields.

It is shown that the ultra-short-wave electron
oscillations in the magnetron occur independently
of the regions of negative resistance. From the
increased transit time of the electrons there results
a frequency limit, lying below the electron oscilla-
tions, at which the dynamical current-voltage
characteristic is inverted. Slutzkin and Steinberg
found an increase in the energy of the electron
oscillations when the valve is inclined at an angle
to the magnetic field, and this has been confirmed
independently of the foregoing anomalies.

DIE ABWEICHUNGEN DER VERSTARKERROHRENKENN-
LINIEN voM ¢*/*-GesErz (The Deviations of
Amplifier Valve Characteristics from the ¢°/2
Law).—H. Kniepkamp. (T.F.T., March,
1931, Vol. 20, pp. 71-76.)

THE VARIATION OF THE RESISTANCES AND INTER-
ELECTRODE CAPACITIES oOF THERMIONIC
VALvEs wiTH FrEQUENCY.—L.. Hartshorn:
W. E. Benhan.. (This journal, Aug
and Sept., 1931, Vol. 8, pp. 413-421, 488-
489.)

A New METHOD OF MEASURING Vacuuym Tuse
CuaracierisTIcs.—]. R. Barnhart. (Rad.
Engineering, July, 1931, Vol. 11, pp. 30-
31.)

A circuit is given which, by the manipulation of
suitable keys, will give rapid measurements of
mutual conductance, amplification factor, and
plate resistance; measurements of actual magni-
ludes of currenls and vollages are mot involved.
Thus the procedure is to read the anode-current
deflection with a switch in one position, o switch
over to a second position, and to turn a knob until
the meter reading is the same as before.

Der EINFLUSS CHEMISCHER UND CHEMISCH-PHYSI-
KALISCHER VORGANGE AN DER OBERFLACHE
HOCHSCHMELZENDER  METALLE  AUF  DIE
GLUHELEKTRISCHEN EIGENSCHAFTEN — ZUR
DEUTUNG DER DIE THERMOELEKTRONENEMIS-
SION BEEINFLUSSENDEN MWIRKUNG MONOATO-
MARER SCHICHTEN (The Influence of Chemi-
cal and Chemico-Physical Processes at the
Surface of High Melting Point Metals on the
Thermionic Properties—Contribution to the
Explanation of the Influence of Monatomic
Layers on Thermionic Emission [Recapitu-
latory Account with bibliography]).—K.
Becker (Physik. Zeitschy., 1st July, 1931,
Vol. 32, No. 13, pp. 489-507.)
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VERSUCHE URER D1t EIGENSCHAFTEN DER ATOMW-
SCHICHTEN (Exper:ments on the Properties
of Atomic Layers).—P. Lukirsky, A. Sosina,
S. Wekschinsky and T. Zarewa. (Zeitschr.
f. Phys., 1931, Vol. 71, No. 5/6, pp. 306-
324.)

Investigations of the contact potential of a thin
metallic layer, sprayed in vacuo on ancther metal
as basis.

TrRANSMISSION OF ELECTRONS THROUGH POTENTIAL
BarriERs.—N. H. Frank and L. A. Young.
(Phys. Review, 1st July, 1931, Series 2, Vol.
38, No. 1, pp. 80-86.)

ELECTRONENEMISSIE EN GELEIDINGSVERMOGEN BIJ
AARDALKALI-OXVDEN  (Electron  Emission
and Conductivity in Oxides of the Alkaline
Earths).—W. Albricht. (Physica, No. 3,
Vol. 11, 1931, pp. 146-149.)

An approximately linear relation during the for-
mation of the oxide is found between electrical
conductivity and electronic emission at a constant
temperature in a high vacuum. An explanation is
suggested.

TaBLEs or GERMAN VALVEs.—(Die Sendung, 28th
Aug. and 4th Sept., 1931, Vol. 8, pp. 695-
715.)
Including receiving,
transmitting valves.

oscillator, and amateur

BrLue GLow onN GLass or PENTODEsS—A Sigy oF
Hice Vacuum ann Nor oF Gas.- -(Rad.
Engineering, Aug., 1931, Vol. 11, p. 48.)

THE VarasrLe-Mu VaLve —R. O. Carter. (Wire-
less World, gth and 16th September, 1931,

Vol. 29, pp. 250-252 and 300-303.)
A full description of the theory and performance

of the first British variable-mu screen-grid valve—
the Osram V.M.S.4.

SoME CHARACTERISTICS OF THYrATRONS.—]. C.
Warner. (Proc. Insi. Rad. Eng., Sept.,
1931, Vol. 19, pp. 1561-1568.)

Lire MEASUREMENTS: THE WaATT-HOUR
METER METHOD.—V., V. Gunsolley. (Rad.
Engineering, July, 5931, Vol. 11, p. 32.)

TuBE
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UN  NOUVEAU RADIOGONIOMETRE A LECTURE
DIRECTE (A New Direct-reading Direction
Finder).—]. Marique: Braillard and Gold-
schmidt. (L’Onde Elec., Aug., 1931, Vol.
10, pp. 355-302.)

Marique has recently developed the Braillard-
Goldschmidt principle described in 1920, accord-
ing to which the maxima and minima of the cur-
rents received on a continuously rotating frame, or
search-coil of a goniometer, are made visible on a
drum carried on the same axis, either by some
kind of stylus-recording or by a spot of light
which forms, by the persistence of vision, a con-
tinuous curve along the ground-glass surface of
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the drum. DMarique concentrates on the optical
method, but improves it so that the complete

curve can be seen at a glance on a flat ground-
glass plate, in a form analogous to the figure-of-
eight polar diagram. Signals {from an open aerial
are combined with those from the frame so as to
render the figure free from ambiguity. In the
absence of signals, the spot of light describes a
circle of about 10 cm. diameter, which lies on or
close to a graduated circle engraved on the glass.

An experimental model on these lines has been
developed by the Technical Aeronautical Service
of Belgium. Photographs of some tiypical dia-
grams (one on speech from Daventry) are given
and discussed. One great advaniage claimed over
aural or direct-reading pointer-instrument methods
is that the shape of the curve is always visible, so
that one can see what is happening and use one'’s
judgment.  The fact that permanent records
can be made photographically is of importance.
The possibility is discussed of making permanent
records on two beacons working on the saine wave
but with differcnt modulation frequencies.

Finally, it is suggested that the apparatus may
be useful in the study of the propagation of
waves.

RoraTING WIRELESS BEacON TRANSMITTER.—
Marconi Co. (Engineer, 14th August, 1931,
Vol. 152, p. 159.)

The Marconi Company has recently acquired
from the Air Ministry the commercial rights for
the design and erection of roiating wireless
peacons, and a beacon station at Rangoon f{or the
use of ships is to be erected. It will operate on
a wavelength of 1,050 m. with a maximum power
of 2 kw. at the anodes of the transmitting valves.

A SIMULTANEOUS RADIOTELEPHONE AND VISUAL
RANGE BracoN rFor THE AIRWaYS.—F. G.
Kear and G. H. Wintermute. (Bur. of
Stds. Journ. of Res., August, 1931, Vol. 7,
No. 2, pp. 261-287.)

A tull description of the system (referred to in
March Abstracts, p. 157) by which the equi-signal
beacon signals can be received on the visual re-
ceiver at the same time that the telephony signals
(weather service, etc.) are heard.

A Courst Ixpicator oF PointeEr TyPE [*° REED
CONVERTER *’] FOR THE VIsuAL Rabro
RaNGE Beacon SvstEm.—F. \W. Dunmore.
(Proc. Inst. Rad. Eng., Sept., 1931, Vol. 19,
pp. 1579-1605.)

See October Abstracts, p. 559

THE MARCONI-ADCOCK DIRECTION-FINDING AERIAL.
—(Marconi Review, July-August, 19371,
No. 31, pp. 2I-24.)

*“ The theoretical principles invoived in the
design [1930 Abstracts, p. 511] are discussed, and
it is shown that the results obtained are in
accordance with these principles. . Every-
thing is explained in terms of the currents and
charges on the feeder which can be definitelv
specified. The misuse of the idea of the poten-
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tial of the earth had been responsible for the argu-
ment that the system cannot eliminate the
horizontal component, and for this reason it is
not considered valid.””

SUR LA DETERMINATION DU DPOINT ParR LA RaDpIO-
coniomiETkRIE (The Determination of a Point
by Radiogoniometry). — Ch. Bertin.
(Comptes Rendus, 31st August, 1931, Vol.
193, Pp. 394-395.)

The use of Bertin Tables is described ; they solve
the nine equations involved, suppressing all work
with logarithms. Particular application to aerial
navigation is mentioned.

Rapio TRACKING OF METEOROLOGICAL BALLOONS.
—W. R. Blair and H. M. Lewis. (Proc.
Inst. Rad. Eng., September, 1931, Vol. 19,
pp. 1531-1560.)

ACOUSTICS AND AUDIO-FREQUENCIES.

PERCENTAGE HarMoNIC DISTORTION [AND THE
OrTiMUM RaTIO OF LoaDp 10 VALVE RE-
sISTANCE]. — W.  Greenwood :  Scroggie :
G.W.O.H. (This ijournal, August, 1931,
Vol. 8, pp. 428-129)

A letter pointing out that the usual formula for
the distortion,
K — I, +1, —2l,
20, — Ig) ©

rejected by Scroggie and reinstated in an editorial

(Sept. Abstracts, p. 504) does not apply to the

“ modern practice” of feeding the anode through

an 1.f. choke and connecting the load (through a

blocking condenser) between anode and filament,

except in the particular case where the resistance

of the choke R, equals the load resistance R. [e

gives the full formula for the circuit, namely,

(I, — 1)) — 2],

| [ Ry + R\ ’
@ - Wi+ {721 % )
from which it is scen that it R is large compared
with R, the harmonic ratio will be appreciably
less than for the “ series ”” connection for the same
values of I,, T,, and . If as seems desirable,
the optimum load resistance is taken as that which
produces a given amount of harmonic distortion,
and if this is taken as 5 %, it very often happens
ithat the optimum load resisiance works out at twice
the valve resistance . but if a figure of 2 %, is laken,
the valio with modern valves may be as much as 10.

K

DETERMINATION DU PoINT DE FONCTIONNEMENT
DE LA DERNIERE LAMPE ‘' BaASSE FRE-
oUENCE " (Determination of the Working
Point of the Final L.F. Valve [using a
Graduated *“ Distortion Rule ”1).—F. Bedeau
and J. de Mare. (1.5.1". Moderne, March,
1931, Vol. 12, pp. 111-11G.)

UBER DIE BEMESSUNG VERZERRUNGSFREIER GROSS-
LEISTUNGS-ENDsTUFEN  (The Design Cal-
culations of Distortionless Large Power
Output Stages).—A. Forstmann. (E.T.Z,
23td July and 6th August, 1931, Vol. 52,
pp- 957-961 and 1033-1035.}

Author’s summary :—‘ The general conditions
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governing the size of the maximum available
output are first given, and then the conditions for
the avoidance of distortion are set out. Next, the
size of the output in dependence on the wave form
is investigated, and conditions are found to be
more favourable for non-linear than for linear
oscillations [by ‘linear oscillations’” are meant
those in which the sinusoidal a.c. grid potentials
retain their form in the anode circuit. The ‘‘ non-
linear ' oscillations, in which this is not the case,
can only be used with a push-pull circuit under
certain conditions; otherwise, non-linear dis-
tortion is introduced]. Finally, the design cal-
culations of the output circuit using an output
transformer are investigated, and the conditions
given for the avoidance of distortion.” TFor previous
work by the same author, see August Abstracts,
P. 442.

Pusn-PuLL  ProBLEMs.—Cocking.
““ Properties of Circuits.”)

(See  under

THE METHOD OF OPERATION AND WORKING CoON-
DITIONS OF THE PusH-PurLl CONNECTION IN
L.¥. AMPLIFIERS.—IForstmann.

(See under  Properties of Circuits.”’)
A SIMPLE METHOD OF HARMONIC ANALYSIS FOR

UseE IN RADIO LENGINEERING PRACTICE.—
Roder.

(See under “* Subsidiary Apparatus,” last column.)
BRITISH STANDARD SPECIFICATION FOR MAINS

SupPPLY APPARATUS FOR IRADIO AND
AcousTic REPRODUCTION FOR USE oN A.C.

Mains.— British  Engineering  Standards
Association.  (Standard Specification No.
415, 1931.)

Including a definition of quality or grade as
regards output hum : quality jactor =
K
(in volts,

Ripple voltage RMS),

where K has the following values for the various
tapping points :—output stage (max. output
voltage), 1.0; intermediate amplifier stage, 0.07;
detector stage, 0.002; r.f. stages with capacity-
resistance coupling to subsequent stages, 0.002 ;
rf. stages with r.f. transformer coupling or with
capacity-tuned circuit coupling to subsequent
stages, 1.0.

THE VIBRATIONS oF MEMBRANES AND PLATES.—
R. C. Colwell. (Phil. Mag., Aug., 1931, Supp.
No., Series 7, Vol. 12, No. 76, pp. 320—
328.)

A theorctical investigation of possible nodal
lines on a vibrating membrane or plate, with ex-
amples of results obtained in practice using a valve
oscillator to generate the vibrations.

A CaxoNIcAL TRANSFORMATION AND THE VIBRA-
TIONS OF A LOADED StrING.—R. B. Lindsay.
(Phys. Review, 1st Aug., 1931, Series 2,
Vol. 38, No. 3, pp. 491—500.)

SoME PHYsicAL CHARACTERISTICS OF SPEECH AND
Music.—H. Fletcher. (Bell Tech. Journ.,

July, 1931, Vol. 10, No. 3, pp. 349-373.)
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SUBJECTIVE INTERPRETATION OF LOUDSPEAKER
FrEQuUENcY REspoNsE CurvEs 1N TErRMS
OF LoUDNEss—D. A. Oliver. (Nature,
15th Aug., 1931, Vol. 128, p. 268.)

LAUTSTARKEREGULIERUNG DURCH REGELDROSSELN
(Volume Control by Variable Choke Coils).—
K. Hoffmann. (£.N.T., August, 1931, Vol.
8, pp- 331-335)

The use of a suitable variable inductance, con-
nected so as to behave as an auto-transformer, is in
some cases preferable to the use of the common
‘ potentiometer ' (ohmic potential divider) : when,
for example, the additional load on the generator,
provided by such an ohmic resistance, is undesirable.
The writer examines the calculation and design of a
variable choke coil which will give regulation with a
flat frequency characteristic, uniform scale, and
freedom from adjustment noise.

Stupy oF AcousTic FILTErRS—THE GENERAL
Turory (I)—K. Kobayashi. (Journ. I.E.E.
Japan, April, 1931, Vol. 51, pp. 40-42.)

“ The general structure of acoustic filters may be
given by a uniform tube having membranes on its
ends and on its side wall. By the suitable choice of
such membranes, various forms of acoustic filter
can be derived from this general structure. For
this purpose, membranes on the side wall may
either be real or fictive. Such a structure . . . has
the advantage of being more general in its nature
and simpler in its equivalent electrical network than
that recently given by Mason (1930 Abstracts, p.
459). In addition, the introduction of membranes
on the ends of the tubes gives many varieties in the
construction of acoustic filters.”

Die AxusTiSCHE UNTERSCHIEDSEMPFINDLICHKEIT
UND DaS DEzisEL (The Acoustic Difference-
Sensitivity and the Decibel).—F. Aigner.
(E.N.T., August, 1931, Vol. &, pp. 367-368.)

RECENT DEVELOPMENTS IN ACOUSTICS, PARTICU-
LARLY APPLIED Acoustics (Continued).
F. Trendelenburg. (Zeitschr. f. hochf. Tech.,
Aug., 1931, Vol. 38 pp. 80-8;.)

This instalment deals with speech and hearing.

SuR LA VITESSE DE PROPAGATION DES SONS
musicaux (The Velocity of Propagation of
Musical Sounds).—R. de la Boulave and G.
Balme : Vautier. (Comptes Rendus, 1oth
August, 1931, Vol. 193, pp. 317-318))

UNIFICATION DE ToUS LES FoRMATS D’INSTRU-
MENTS A CorpEs (Unification of All Types
of String Instruments).—P. Bizos and —.
Tarlé. (Comptes Remdus, 27th July, 1931,
Vol. 193, pp. 229-230.)

A short note on some experiments with a view
to making one instrument (e.g., a violin) yield at
will the volume and timbre of different instruments
of the same family (viola, violoncello or double
bass) by placing the point of a special pick-up on
the bridge (or some other strongly vibrating part
of the instrument) and leading the output, suitably
amplified, to a loud speaker.
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TueE VIERLING METHOD OF IMPROVING THE TONE
AND VOLUME oOF MusiCc FROM VARIOUS
TypES OF INSTRUMENT: DIRECT CON-
VERSION OF THE MECHANICAL VIBRATIONS
INTO ELECTRICAL VARIATIONS.—O. Vierling.
(Rad., B., F. f. Alle, August, 1931, pp. 34I-
342.)

See also Barton Chapple, on the direct broad-

casting of piano music, May Abstracts, p. 272;

also preceding abstract.

ABSOLUTE AMPLITUDES AND SPECTRA OF CERTAIN
MusSICAL INSTRUMENTS AND ORCHESTRAS.
Sivian, Dunn and White. (Journ. Acoust.
Soc. Am., Jan., 1931, Vol. 2, pp. 330-371.)

NEw ALL-ErLecTric PIPELESS ORGAN.—(Wireless
World, 22nd July, 1931, Vol. 29, pp. 100-101.)

“ KEYBOARD ’° DEVICE FoR CONTROLLING THE
OSCILLATOR I'REQUENCY IN KELECTRICAL
MusicaL INsTRUMENTS. (French Pat. 703189,
Lertes and Helberger, pub. 25th April, 1931.)

A long conductor connected to the grid lies in
close juxtaposition to a long resistance below it,
down which a p.d. 1s maintained by a battery.
Pressure at any point of the long conductor makes
contact with the corresponding point on the
resistance.

AuToMATIC CoLorR OrcanN.—I. B. Patterson.
(Proc. Inst. Rad. Eng., Aug., 1931, Vol 19,
PP- 1334-1346.)

Avuprtion BY Bone CoxpucTioN.—C. E. Dean.
(Journ. Acoust. Soc. Am., Oct., 1930,
Vol. 2, pp. 281-296.)

PHOTOTELEGRAPHY AND TELEVISION.

ULTRAKURZWELLEN - FFERNSEHEN (Ultra - Short -
Wave Television).—F. Schroter.  (Tele-
funken-Zeit., No. 58, Vol. 12, 1931, pp. 5-12.)

A theoretical treatment of television reception
leading to practical conclusions as to the trans-
mitting power required, the minimum decrement
of the receiving circuit, etc. (See Sept. Abstracts,
p- 5a7, and these Abstracts, under " Stations.”’)
“ It has been found that with a wvertical dipole
mounted about 50 m. above the ground an cffective
zerial current of about 2 A. is necessary to yield,
at a distance of 5 km., a potential of 20 millivolts
at the grid of an audion with strong reaction which
will give good loud-speaker strength when followed
by three Lf. stages’”” [Ifor television, on the other
hand, where the minimum decrement of the receiv-
ing input circuit is taken as o.01, the radiated energy
must be increased 25 times : that is why the original
300-watt modulated r.f. power is being increased
to 7.5 kw. for television {Sept. Abstracts, p. 514).
1f, for the best optical utilisation of 10,000 elements,
it is desired to use a higher decrement than o.071,
it will be necessary to use one or more stages of
r.f. amplification—'* which is quite practicable
in spite of the great band width.” But a more
sensitive light-control device is badly needed, to
cut down the necessary lf. stages: the writer is
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inclined to favour the cathode-ray tube in this
connection.

TELEVISION RECEPTION ABROAD [ROME RECEPTION
oF LoNDON EXPERIMENTAL TRANSMISSIONS].
—R. Bocchi. (Television, June, 1931, Vol.
4, PP- 155-157.)

THE BAIRD PoRTABLE TELEVISION TRANSMITTER.
—S. A. Moseley. (Television, May, 1931,
Vol. 4, p. 85.)

VARIATION DANS LE SPECTRE DE LA SENSIBILITE
pES CELLULES AU PROTOXYDE DE CUIVRE
(Variation with Wavelength of the Sensi-
tivity of Cuprous Oxide Photoelectric Cells).

P Auger and C. Lapicque. (Comples
Rendus, 1oth Aug., 1931, Vol. 193, pp.
319-321.)

The sensitivity curve is found to vary (in shape
and position of maxima) according to the metal
composing the transparent (sputtered) electrode.
The writers suggest, and confirm by experiment,
that this is due to differences in tl:e transparency
of the sputtered film. They mention also that
between 5750 and 6500 A.U. an inverse photo-
electric effect occurs at the surfacs oxidef/copper,
this surface being reached by the yellow and red
rays owing to the transparency of the oxide to
those wavelengths.

CopPER/COPPER-OXIDE/LEAD NITRATE PHOTOVOL-
Talc CELL FOR INDUSTRIAL PURPOSES.—
C. G. Fink and D. K. Alpernn. (Trans. Am.
Electrochem. Soc., Vol. 58, pp. 275-295.)

The full paper on the cell referred to in March
Abstracts, p. 161. Sensitivity is 150 paA. per
lumen, and the characteristic is linear between o
and 100 lumens. Maximum response is at about
4600 A.U. The cell responds to audio-frequency
light variations without noticeable distortion.

PHOTOELECTRIC CELL COMBINING THE ADVAN-
TAGES OF HIGH-VACUUM AND Gas-FILLED
CrLLs : THE USE OF SECONDARY [IMISSION.
—(French Pat. 700897, Comp. Thomson-
Houston, pub. gth March, 1931.)

A high-vacuum cell in which the collector or
anode takes the form of a wide-meshed grid bisecting
the angle between the primary and secondary
cathodes. The light strikes the primary cathode
and sets free electrons which are driven to the
grid. Some pass through the grid and set frec
secondary electrons from the secandary cathode,
and these also are directed to the grid.

THE WAVE-LENGTH SENSITIVITY CURVE OF A
CesitM OXIDE PHOTOCELL ; A NEw LIGHT-
SENSITIVE INSTRUMENT FOR THE ULTRA-
vioLeT.—T. F. Young and W. C. Pierce.
(Journ. Opt. Soc. Am., Aug., 1931, Vol. 21,
PP- 497-50T1.)

“ The construction and characteristics of a
quartz-enclosed cesium oxide cell are described.
Such a cell is very sensitive to ultraviolet light of
very short wavelengths, at least as short as 2390
AU
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INERTIA IN GAS-IFILLED PHOTOELECTRIC CELLS.
I Schréter and G. Lubszynski. (Televiston,
May, 1931, Vol. 4, pp. 115-117.)

Iinal instalment of an English rendering of the
paper referred to in February Abstracts, p. 102.

lox1zaTioN IN GAS-FILLED PHoTOELECTRIC CELLS :
(1) THE INERT GASES IN CAESIUM ON SILVER
Prororrrctric CELLs, axD (11) TiME l.ag
IN GAS-FILLED PHOTOLLECTRIC CELLS.—
W. ¥ Tedham. (Pil. Mag., August, 1931,
Supp. No., Series 7, Vol. 12, No. 76, pp.
224-232.)

A short account of experiments on the relative
advantages of the inert gases as gas-fillings in
photoelectric cells; the author finds that ‘ an
amplification of five is usually practical at illumina-
tions as high as 0.16 lumen and with a cathode
sensitivity of about 6 microampéres per lumen.
By using low pressures and high voltages, greater
amplification is obtained for a gas of high atomic
number.”’

It is suggested that cumulative ionisation,
including the formation of metastable ions, may
be a possible explanation of time lag.

EFrFecT 0oF ELECTRIC I'IELDS ON THE EEMISSION OF
PHOTOELECTRONS FROM OXIDE CATHODES.
W. S. Huxford. (Phys. Review, 1st Aug.,
1931, Series 2, Vol. 38, No. 3, pp. 379-395.)
Author’s summary :(—A study has been made of
the photoelectric emission obtained at room tem-
perature from the equipotential oxide cathodes
commonly emploved in radio receiving tubes.
With a double monochromator, long-wave limits
were determined by plotting the currents as a
function of the wave-length of the incident radia-
tion. The threshold frequencies decreased with
increase in the accelerating potential according to
the relation, v =y, — 6Lt in which v, is the
““ zero-field 7’ threshold and I the electric field at
the cathode surface. It is shown that the observed
lack of saturation in the photo-currents may be
ascribed to a decrease of work function with in-
crease of applied field. The tendency to non-
saturation is greatest for light of longest wavelength.
Calculations show that the photoelectric equation
of Houston satisfactorily represents the variation
in numbers of emitted electrons with colour of
illumination, and with change of threshold. Some
comparisons are made of the photo-emission and
the thermionic currents obtained from the same
cathode surface. There is a change in photo-
electric threshold with activation. Preliminary
measurements of thermionic work functions con-
firm the theory that in both cases the emission of
electrons takes place from the outermost layers of
the oxide coating.

VERWENDUNG DES SPITZENZAHLERS BEI MES-
SUNGEN AUSSERER LICHTELEKTRISCHER WIk-

KUNG (Application of the [Geiger] Point
Counter to Measurements of the External
Photoelectric Effect).—H. Bauer. (Zeitschr.

S Phys., 1931, Vol. 71, No. 7/8, pp. 532-550.)

“ The electrons set free in vacuo from metals
and insulators respectively by spectrally analysed
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light are accelerated by an electric field and shot
into a point counter. By counting the single
electrons which enter the counter it can be deter-
mined which of the spectral lines of the quartz
mercury arc is just acting and which are no longer
effective. In this way limits were found for the
position of the long wave boundary for the following
metals evaporated in a high vacuum : A, dg, Cu,
Zn, Pb, Cd, Al, and for the insulators : ebonite,
amber, sulphur and paraffin. Results are shown
in tabular form. One of the chief advantages of
this method lies in the possibility of investigating
insulators, for which there were hitherto no reliable
measurements of the external photoelectric effect
in a high vacuum and in spectrally analysed light.’,

PHOTOELEKTRISCHE EIGENSCHAFTEN DER UNTER
DER WIRKUNG VON WASSERSTOFFATOMEN
GEANDERTEN KALIUMOBERFLACHE (Photo-
electric Properties of a Potassium Surface
Acted on by Hvdrogen Atoms).—S. Rijanoff.
(Zeitschy. f. Phys., 1931, Vol. 71, No. 5/6,
pp. 325-338.)

SoME REMARKS ON THE THEORY OF THE PHOTO-
ELECTRIC EFFECcT.—]. Frenkel. (Phys.
Review, 15th July, 1931, Series 2, Vol. 38,
No. 2, pp. 309-320.)

PHOTOELECTRIC PROPERTIES OF THIN UNBACKED
GoLp FiLms.—R. P. Winch. (Phys. Review,
15th July, 1931, Series 2, Vol. 38, No. 2,
PP 321-324.)

PHOTOELECTRIC AND METASTABLE ATOM LEMISSION
or ELECTRONS FROM SURFACES.—C. Kenty.
(Phys. Review, 1s5th July, 1931, Series 2,
Vol. 38, No. 2, pp. 377-373.)

TRANSMISSION OF ELECTRONS THROUGH POTENTIAL
BarriErRs.—N. H. Frank and L. A. Young.
(Phys. Review, 1st July, 1931, Series 2,
Vol. 38, No. 1, pp. 80-86.)

ANALYSIS OF PPHOTOELECTRIC SENSITIVITY
CURVES FOR CLEAN METALS AT VARIOUS
TEMPERATURES. —R. II. Fowler. (Phys.
Review, 1st July, 1931, Series 2, Vol. 38,
No. 1, pp. 45-36.)

THE

PHOTOELECTRIC PROPEETIES 0OF ZINC SINGLE
CrystaLs.—]. H. Dillon. (Phys. Review,
1st Aug., 1931, Series 2, Vol. 38, No. 3, pp.
408-4135.)

TrEe ErrFecT oF ApsorBED K+ JoNs oN THE PHoTO-
ELECTRIC THRESHOLD or IrRoN.—A. K.
Brewer. (Phys. Review, 1st Aug., 1931,
Series 2z, Vol. 38, No. 3, pp. 401—407.)

RELATIVISTIC THEORY OF THE PHOTOELECTRIC
ErrEcT. PART I.—THEORY OF THE K-
ABSORPTION OF X-RaAvs. Parrt 1I.—PHOTO-
ELECTRIC ABSORPTION OF ULTRAGAMMA
Rapration.—H. Hall: H. Hall and J. R.
Oppenheimer.  (Phys. Review, 1st July,
1931, Series 2, Vol. 38, No. 1, pp. 57-79.)
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SOME PHOTOELECTRIC PROPERTIES OF MERCURY
Firms.—D. Roller, W. H. Jordan and C. S.
Woodward.  (Phys. Review, 1st August,
1931, Series 2, Vol. 38, No. 3, pp. 306—400.)

PHOTOELECTRIC ABSORPTION OF ULTRA-GAMMA
Rapration.—H. Hall and J. R. Oppen-
heimer. (Phys. Review, 1st Aug., 1931,

Series 2, Vol. 38, No. 3, p. 589.)

La FOTOELETTRICITA NEI SUOI RECENTI SVILUPPI

TEORICI ED  APPLICATIVI  (Recent De-
velopments, Theoretical and  Applied,
of Photoelectricity).—G. Todesco. (L’Elet-

trotec., 25th July, 1931, Vol. 18, pp. 498-509.)

STANDARDS OF PERFORMANCE FOR COMMERCIAL
TeLEvISION REcEIVErs.—C. H. W. Nason.
{Rad. Engineering, Aug., 1931, Val. 11, pp.
30 and 45.)

A NEw MobpurLaTioN TuBE [MeRCURY VAPOUR
ARC TuBE GIVING VERY LARGE OUTPUT
or MopuraTeD LiGgHT].—H. . Dalpayrat.
tRad. Emngineering, July, 1931, Vol. 11,
P- 37)

A “primary” concealed arc, which varies in
intensity according to the signal variations, acts
as a variable resistance for the  secondary " arc
which is visible. An intense white light is produced
which is easily modulated without any appreciable
lag. An averagc of 100 watts can be consumed at
200 volts, but ““ higher values may be reached with
clectrodes able to stand higher temperatures.”

THE ELECTRO-OPTICAL KERR EFFECT IN GASES.—
E. C. Stevenson and j. W. Beams. (Phys.
Review, 1st July, 1931, Series 2z, Vol. 38,
pp. 133-140.)

Tui MECHANISM OF THE LIGHT EMISSION IN THE
GLOW DISCHARGE IN THE INERT GASES.—
LI. J. Druyvesteyn. (Physica, No. 5, Vol.
11, 1931, pp. 129-145.)

ELECTRODELESS DISCHARGE TUBE TELE-

visioN.—Harris and Jenkins.

FOR

(See abstract under ‘‘ Subsidiary Apparatus.”)

TELEVISION RECEPTION: CROSSED WIRE GRID
IN NeoN.—D. E. Dyas. (Television, May,
1931, Vol. 4, p. 118))

ATMOSPHERICS AND TELEvVISION.—T. Bray. (Tele-
viston, Aug., 1931, Vol. 4, pp. 232-233.)

An article leading up to a discussion of the use

of television for getting a telegraphic message

through under the worst condition of atmospherics.

BILDFUNK ZWISCHEN BERLIN UND NANKING (Picture
Telegraphy between Berlin and Nanking).
—H. Lux. (Telefunken-Zeit., No. 58, Vol.
12, 1931, pp. 12—-16.)

The one-way service over gooo km. from Berlin
to Nanking was established in 1930, with a 16.77
metre wave and a power (telegraph '‘ dash”’) of
20 kw.
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MEASUREMENTS AND STANDARDS.

ParErs oN FIELD STRENGTH MEASUREMENTS AND
AppPARATUS.—de Mars, Kenrick and Pickard :
Baker and Huxley: Vedy and Wilkins.

(See under ** Reception.”)

DESIGN OF STANDARDS OF [NDUCTANCE, AND THE
Prorosep Use OF [SMALL-ScaLe] MODEL
I'REACTORS IN THE DESIGN 0OF AIk-CORE
AND IroN-CorRE REActors.—H. B. Brooks.
(Bur. of Stds. Journ. of Res., Aug., 1931,
Vol. 7, No. 2, pp. 289-328.)

“The objects of this paper are to present a
number of useful general relations concerning the
self and mutual inductance of geometrically similar
coils, and to illustrate their usefulness by making
three applications of them. The first application
relates to coils serving as standards of self-induct-
ance for laboratory purposes. The advantages of
the Maxwell-Shawcross-Wells optimum form of
coil for this purpose are emphasied, and a con-
venient and rapid procedure for the design of such
coils is given [the desired value of inductance/
resistance ratio being taken as a starting point].

““The second proposed application is the use of
small model coils for predetermining the dimensions
and performance of large current-limiting reactors
as used in power plants. In the thixd application
the use of small-scale iron-core air-gap reactors is
proposed for the predetermination of the dimen-
sions and performance of large reactors of this
type. In devecloping the theory of this last applica-
tion it is brought out that iron-core air-gap reactors
have the desirable minimum power factor when the
length of the air gap is such that the copper loss
equals the core loss.”

Sur COMPORTAMENTO DELLE BoBINE 1N CIRCUITI
AD ALTA FRrREQUeNza (The Bcehaviour of
[Single- and Multi-layered] Coils in High-
Frequency Circuits [ up to 4 Megacycles
per Sec.]).—G. Sacerdote. (L'Elettrotec.,
5th Aug., 1931, Vol. 18, pp. 522-526.)

By methods described the writer measures the
impedance of air-cored coils of various kinds
(honeycomb type, standard inductance coils,
multi-layered coils, etc.) at frequencies around the
natural frequency of each coil and then upwards.
The results are given in the form of curves, from
which theorctical conclusions are drawn leading to
a method of calculating the impedance, resonance
point, etc., of a two-layered coil.

THE SENSITIVITY OF AN A.C, BRIDGE: THE SENSsI-
TIVITY OF THE SCHERING DBRIDGE.—H.
Schering : J. L. Miller. (E.T.Z., 3rd Sept.,
1931, Vol. 52, pp. 1133-1134: Elektvot. u.
Masch:bau, No. 36, Vol. 49, 1931, pp-
677-678.)

ZUR MESSUNG DES WIDERSTANDES VON DRAHTEN
BEI HocH¥FREQUENZ (On High-Irequency
Measurement of Wire Resistance).—I.
Kreielsheimer,  (Zeitschr. f.  Phys., 1931,
Vol. 71, No. 3/4, pp. 260-272.)

An a.c. bridge is transformed into a d.c. bridge
by insertion of a push-pull rectifier.

D
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MEASURING AND RECORDING INSULATION RESIST-
ANCES UP To 12 X 1013 Onms [VALVE
SOCKETS, ETC.] AND PHOTOELECTRIC CUR-
RENTS, BY THE STrRAUSs ‘‘ MEKAPION "’
[UsiING THE LEAKAGE oF GRID CHARGE].—
I. J. Saxl: S. Strauss. (FElectronics, August,
1931, pp. 62-63 and 86.)

THE CAPACITY OF THE QQUADRANT ELECTROMETER.
G. Nadjakoff. (Comptes Rendus, 24th
Aug., 1931, Vol. 193, pp. 356-358.)

TRANSMISSIONS OF WIRELESS WAVES OF STANDARD
FREQUENCIES FROM THE N.P.L. [ADDITIONAL
FREQUENCY (168.6 METRES WAVELENGTH)
FOR AMATEUR TRANSMITTERS]. (Electrician,
21st Aug., 1931, Vol. 107, p. 258.)

OVER HET NAUWKEURIG METEN VAN FREQUENTIES
(The Accurate Measurement of I'requencies).
—R. Moens and I’. Mortier. (Natuurwetensch.
Tijdschr., No. 3/5, Vol. 13, 1931, pp. I43—
146.)

A pendulum carries a screen with a slit, by the
passage of which a photoelectric cell is illuminated.
The photoelectric currents act as additional currents
in a neon-tube relaxation-oscillation circuit, the
surges in which pass through a winding and act on
a magnet carried by the pendulum. The swings of
the pendulum, thus kept in movement, are auto-
matically recorded. To compare its frequency with
that of a quartz crystal, a relaxation-oscillation
generator is used with a frequency about one-
fourteenth of the quartz frequency, so that the
fourteenth harmonic of the generator agrees with
the quartz frequency. Several stages of such
generators reduce the quartz frequency to a value
which can be compared with the pendulum record.

A PrEecisioN METHOD OF MEASURING SHORT [AND
ULTRA-SHORT] WAVELENGTHS.—W. Fehr and
G. Leithauser. (-.N.T., August, 1931,
Vol. 8, pp. 337-339.)

At present used for wavelengths in the 10-8o
metre range, this method is being extended to the
ultra-short range. The procedure is as follows :—
the wave A to be measured is tuned-in on a short-
wave receiver KWE (Fig. 1) and heterodyned
by a harmonic of the fundamental wavelength
A, of a standard, constant frequency push-pull
oscillator M S, rich in harmonics, which is variably
coupled to a closed short-wave circuit K, con-
nected to the receiver and serving to pick out the
correct harmonic from MS; by means of this
~variable coupling, or alternatively by the variable
aerial coupling 4, the signal and the local hetero-
dyne are made about equally strong. By the
fine adjustment of MS, the heterodyne is brought
to the zero-beat point, so that 4, = nA.

The value of /4, at this adjustment is now found
by means of the wavemeter circuit HMK, which
is so tightly coupled to MS that the whole com-
bination acts as an intermediate-circuit transmitter.
The de-tuning of the combination by the “ inter-
mediate circuit”’ HMK is zero provided that the
latter's natural frequency is c¢qual to the original
frequency of MS. The zero de-tuning is ensured
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by the use of a special long-wave heterodyne
circuit ' in which the wavelength is altered 3
times per second by a clockwork-driven com-
mutator throwing an additional condenser into
the circuit. With the wavemeter HM K removed or
widely de-tuned, U is made to heterodyne MS, the
interference note being listened to through a
transformer in the anode circuit of a leaky-grid
detector circuit in MS.  The tuning of U/ is then
adjusted until the same note is produced all the
time, in spite of the action of the commutator.
The wavemeter HMAKA is then coupled up to MS
and produces a de-tuning shown by fwo notes
becoming audible; HAMK is then adjusted till
the one-note state is restored, indicating the correct
resonance condition. This method gives very
accurate results. The wavemeter is calibrated
by means of quartz glow resonators, the same
‘“intermediate circuit ”’ method being employed.
The fundamental A, (= »nA) having thus been
measured, the process is repeated for the (» 4+ 1)th
harmonic of the MS fundamental A4, and the
exact value of this new fundamental is found as
before. Then a mean value for A is given by

AO Al .

A -_é(n- + n:tl)'
or the series can be extended still further by
employing additional new fundamentals.
DIRECT-READING [THERMIONIC] FREQUENCY
METER : ADDITIONS.—Guarnaschelli and
Vecchiacchi. (Froc. Inst. Rad. Eng., Aug.,
1931, Vol. 19, pp. 1506-1507.)

Additional explanations to the paper dealt with
in July Abstracts, pp. 592-393.

A TuErMIONIC TYPE FREQUENCY METER FOR USE
up 1o 15 KirocycLEs—F. T. McNamara.
(Proc. Inst. Rad. Eng., Aug., 1931, Vol. 19,
pP- 1384-1390.)

Author’s summary :—*“ A new type of frequency
meter is described which is adapted to the measure-
ment of low and intermediate frequencies. The
instrument absorbs a negligible amount of power
from the circuit being tested, has a linear calibration
curve and a sensitivity of about eight microamperes
for one per cent. change in frequency. An experi-
mental model is described in detail. The input to
this model is between five and ten volts. Other
models may require different inputs.”’

DEGrRE DE PricisioN, EXACTITUDE, CONSTANCE
DES ONDEMETRES (Degree of Precision,
Accuracy, and Constancy of Wavemeters).—
C.C.LLR. (Journ. télégraphique, April, 1931,
Vol. 55, pp. 141-143.)

Based on document No. 10 of the Comit¢ con-
sultatif international technique des Communi-

cations radioélectriques (The Hague, 1929).

INTERNATIONAL FREQUENCY MEASUREMENTS. NEwW
ABSOLUTE FREQUENCY-MEASURING EQuip-
MENT.—A. Scheibe and P. Preisler. (Long
summary in Zeitschy. f. hochf. Tech., August,
1931, Vol. 38, pp. 84-86.)

From the Physikalische-Technische Reichsanstalt.
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CoMPARISON OF DISTANT FREQUENCY MEASURE-
MENTS IN I.oNDON, NEW YORK, AND BERLIN.
—Mogel.

(See abstract under ‘‘ Propagation of Waves.”)

SUBSIDIARY APPARATUS AND MATERIALS.

DIE MAGNETISCHE SAMMELSPULE FUR SCHNELLE
ELEKTRONENSTRAHLEN (Magnetic Concen-
trating Coils for Fast Cathode Rays).—E.
Ruska and M. Knoll. (Zeitschr. f. tech.
Phys., Aug., 1931, Vol. 12, pp. 339-399.)

Contiriuation of the work dealt with in March

Abstracts, p. 163. Among other results, the writer

arrives at a formula by which the optimum

ampére-turns may be calculated in terms of the ac-
celerating potential and the tube dimensions, with
an accuracy which experiment shows to be within

5 per cent. on the average. Enclosing the coil in

an iron case with an internal air gap effects a con-

siderable economy in ampére-turns. An additional
section on this iron-clad coil is to be found in the

September issue of the journal, p. 448, where

further advantages are mentioned.

ON THE METHOD OF MAGNETIC USE OF THE CATHODE-
Ray OsciLLoGrapH [MaGNETIC TIME-BASE
FOR SINGLE CONTROLLED PHENOMENA].
—Narasaki, Miyamoto and Ochi. (Res.
Electrot. Lab., Tokio, No. 28a, 1930,
13 pp.)
In Japanese, with English synopsis.
vious work see Feb. Abstracts, p. ga.

For pre-

STRAHLSPERRUNGEN BEIM KATHODENDSZIL-
LOGRAPHEN (Locking the Electron Stream
in the Cathode Ray Oscillograph).—H.
Boekels. (drchiv f. Elektrot., 15th July,
1931, Vol. 25, No. 7, pp. 497-504.)

KATHODENOSZILLOGRAPHISCHE AUSSENAUFNAHMEN
MIT LINSE UND KAMERA BEI EXTREM RASCH
VERLAUFENDEN VORGANGEN (External Photo-
graphy of Extremely Rapid Phenomena
with the Cathode Ray Oscillograph, Lens,
and Camera).—K. Buss and A. Pennick.
(drchiv f. Elektrot., 14th Aug., 1931, Vol.
25, No. 8, pp. 545-550.)

An account of a repetition of former experiments
of Rogowski and Flegler (1928 Abstracts, p. 692)
on the possibility of external photography with
lens and camera of cathode ray phenomena with
a recording velocity of about 2000 km./sec.

UBER EIFE ANWENDUNG DER BARETTERMETHODE
AUF ELEKTROLYTISCHE MESSUNGEN (On an
Application of the Baretter Method to
Electrolytic ~ Measurements).—QO. Neese.
(Ann. der Physik, 1931, Series 5, Vol. 8,
No. 8, pp. 929-955.)

A description is given of a baretter method
which permits of simultaneous measurements of
variations of high frequency resistance and
capacity of a conductor. The sources of error are
fullv discussed.

A RAPID-RECORD [STRING] OSCILLOGRAPH.—A. M.
Curtis and I. E. Cole. (Electronics, Aug.,

1931, pp. 70-71.)
Capatle of dealing with frequencies up to 6000
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c.p.s. The resonance of the strings is corrected by
equalising networks, giving a practically linear
relation between current and deflection. Sensi-
tivity for the 0-6000 c.p.s. range is 9.0 ma. per
mm. Time intervals o.001 sec. long are recorded
on the moving strip (35 mm. wide).

QUECKSILBERDAMPF-GLEICHRICHTER MIT GLUHKA-
THODE (Hot-Cathode Mercury Vapour Recti-
fiers).—A. Glaser: A. E. G. (£.T.Z., 25th
June, 1931, Vol. 52, pp. 829-834.)

The paper begins by comparing these rectifiers
with those of the high-vacuum type, as regards
method of action and merits. The advantageously
small voltage drop of the mercury vapour rectifier,
and its dependence on the load and on the tem-
perature of the mercury, are then dealt with, to-
gether with the effect of this latter factor on the
back-discharge limit. Details of high-power recti-
fiers, directly- and indirectly-heated cathodes, the
effect of the heating current magnetic field on the
electron motion, etc., are discussed. 5See also July
Abstracts, p. 396.

ZuRr THEORIE DER GLEICHRICHTERWIRKUNG (On the
Theory of Rectifier Action).-—C. Wagner.
(Physik. Zeitschr., 15th Aug., 1931, Vol. 32,
No. 16, pp. 641-645.)

This paper gives a short theory of the action of
copper oxide rectifiers, based on the presence of
ions of copper with two positive charges. The
theory may be extended to other rectifier systems
with solid semi-conductors. An indication is given
of the possibility of discovering, by means of
capacity measurements, the density of weak spots
and the mobility of electrons in semi-conductors.

RETTIFICAZIONE MEDIANTE Diobpr 1IN  CIRCUITE
FORMATI DA RESISTENzA E INDUTTANZA
(Rectification by Diodes in Circuits com-
posed of Resistance and Inductance).—N.

Carrara. (L’ Elettrotec., 25 July, 1931,
Vol. 18, pp. 510-513.)

ZUrR FRAGE DER GULTIGKEIT DES OHMSCHEN
GEserzes BEl Cu,0. BEMERKUNG ZUR
ARBEIT ‘‘ VARIABLE WIDERSTANDE UND
IHRE HYDRODYNAMISCHE ANALOGIE’ VON

R. AvuerBacH (On the Question of the
Validity of Ohm’s Law for Cu,0. A Com-
ment on the Paper ‘‘ Variable Resistances
and their Hydrodynamical Analogy’’ by
R. Auerbach)—E. Engelhard and B.
Gudden. (Zeitschr. f. Phys., 1931, Vol. 7o,
No. 11/12, Pp. 701-705.)

The authors find that from the paper mentioned
(April Abstracts, p. 223) it might be concluded
that the specific resistance of Cu,O decreases with
increasing load. Both experiment and theory
show, however, that it is improbable that Ohm’s
Law is invalid for Cu,O.

LE REDRESSEMENT DANS LES ELEMENTS A OXYDE
DE CurvkRe (Rectification in Copper-Oxide

Elements).—R. Jacqueclet. (Rev. Gén. de
UElec., s5th Sept., 1931, Vol. 30, pp.
305-372.)

Experiments which bring out the essential réle
D2
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played by the distortion of the crystal produced
during the oxidising process. This distortion, the
writer considers, gives rise to dissymmetry of inter-
atomic action, and hence to dissymmetry in elec-
trical behaviour.

A GrapHIiC METHOD roR DETERMINING THE CUR-
RENT AND VOLTAGE FORMS OF A RECTIFIED
A.C. SMOOTHED By CHOKE CoOILS OR CON-
DENSERS.—H. Immelen. (E.T.Z., 2nd July,
1931, Vol. 52, pp. 857-858.)

Die FREQUENZABHANGIGKEIT DER DIELEKTRIZI-
TATSKONSIANTE UND DER DAMPFUNG VON
FESTEN  IsoLATOREN  (The  Frequency
Variation of the Dielectric Constant and
the Attenuation in Solid Insulators).—R.
Weber. (Zeitschr. f. Phys., 1931, Vol. 70,
No. 11/12, pp. 706-710.)

' Measurements by the beat method give
strongly marked maxima of the dielectric constant
and attenuation in the region of wavelengths be-
tween 200 and 1ooo metres.”” Cf. Graffunder and
\Weber, Feb. Abstracts, p. 109.

DieLectric PHENOMENA AT HiGH VOLTAGES: Dis-
cussioN.—Goodlet, Edwards and Perry.
(Journ. 1.E.E., September, 1931, Vol. bg,
pp. 1169-1178.)

Discussion on the paper dealt with in September

Abstracts, p. 513.

FiLAMENT SUPPLY FOrR Two-VOLT TUBES: THE AIR-
CELL Type ‘A’ BATTERY [AIR-DEPOLAR-
1ISED PRIMARY BATTERY, ZINC/CARBON IN
CausTic SopA].—L. S. Fox. (QST, Sept.,
1931, Vol. 15, pp. 25-28.)

The special carbon positive electrode extracts
oxygen from the air, remaining itself perfectly dry
when immersed in the electrolyte. It forms a
valve freely admitting oxygen into the interior of
the battery but blocking any flow of electrolyte.

FACTORS AFFECTING THE OUTPUT OF LECLANCHE
CeLes.—V. A. Kostjejev. (Trans. Am.
Electrochem. Soc., Vol. 58, pp. 305-322.)

AN ADJUSTABLE [AIR] LEAK FOR X-Ray TUBES.—
H. Kersten. (Review Scient. Instr., July,
1931, Vol. 2, pp. 377-378.)

MEASUREMENT OF LENARD Ravs.—L. S. Taylor.
(Bur. of Stds. Journ. of Res., July, 1931,
Vol. 7, No. 1, pp. 57-72.)

AN ELECTRON GUN WITH INCREASED EFFICIENCY
AND BEeTTER l'ocusing.—]. E. Taylor.
(Proc. Leeds Phil. & Lit. Soc., Jan., 1931,
Vol. 2, pp. 169-173.)

A screen with a small central hole, maintained
at a low negative potential, is interposed between
the filament and the nozzle; the optimum screen
potential varies with the accelerating potential.
The action is explained by analogy with a soft
three-clectrode valve.
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THE AcTioN oF Low SPEED ELECTRONS ON PHOTO-
GraPHIC EMmuLsions.—L. A. Jones and
R. E. Burroughs. (Journ. Opt. Soc. Am.,

July, 1931, Vol. 21, pp. 437-438.)

Sur L’EMPLOI DES TUBES ELECTRONIQUES POUR
L’AMPLIFICATION DE TRES FAIBLES COURANTS
(The Use of Thermionic Valves for the
Amplification of Very Small Currents).—
J. F. Thovert. (Journ. de Phys. et le Rad.,
No. 2, Vol. 2, Series 7, p. 23S.)

Rasmussen’s conclusions as to the dependence of
the entrance resistance on the grid resistance of
the valve are confirmed. By the use of modern
valves the entrance resistance can be brought
very low if a small time constant is needed (e.g.,
for oscillographs). For a sensitivity of 10711
ampere, the time constant may be 1/100 sec.
(two valves) or even 1 X 1074 sec. (three valves).

UsE oF THE THYRATRON AS A VOLTAGE REGULATOR.
—H. W. Dodge and C. H. Willis. (Electrical
World, 4th July, 1931, Vol. 97, pp. 25-26.)

A thyratron with negative grid characteristic is

used, its action corresponding to that of the vi-

brating type of regulator.

EIN NEUER SPANNUNGSWANDLER FUR HOcHST-
SPANNUNGEN (A New Voltage Transformer
for Extremely High Potentials [for Measur-
ing Purposes: Biermann's System]).—]J.
Goldstein : Biermann. (E.7.Z., 19th March,
1931, Vol. 52, pp. 378-379.)

Drr DIFFERENZKONDENSATOR (The Differential
Condenser [and Its Uses]).—]. Schad.
(Rad., B., F. f. Alle, July, 1931, pp.
307-310)

INTERMEDIATE FREQUENCY TUNING CONDENSER
ReguiremMeENTs.—H. E. Rhodes. (Elec-
tronics, June, 1931, pp. 690-691.)

ELecTROLYTIC CONDENSERS FOR RaDpIo USse.—
F. W. Godsey, Jr. (Electronics, April, 1931,
PP- 596-597.)

SUR LA PROJECTION CATHODIQUE DES ELEMENTS,
ET QUELQUES APPLICATIONs (Cathode
Sputtering of the Elements and Some
Applications).—F. Joliot. (Ann. de Physi-
que, April, 1931, Series 10, pp. 418-436.)

PROPRIETES ELECTRIQUES DES METAUX EN COUCHES
MINCES PREPAREES PAR PROJECTION THER-
MIQUE ET CATHODIQUE (The Electrical
Properties of Metals in Thin Films prepared
by Thermal and Cathodic Sputtering).—

F. Joliot. (Ibid., pp. 437-454.)

DiE PERMEABILITAT DER FERROMAGNETIKA IN HOCH-
FREQUENTEN ELEKTROMAGNETISCHEN FEL-
DERN (The Permeability of Ferromagnetics
in High-Frequency Electromagnetic Fields).
—N. N. Malov. (Zeitschr. f. Phys., 1931,
Vol. 71, No. 1/2, pp. 30-38.)

A complicated variation of permeability with
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frequencies between 1 and 1o megacycles per sec.
is found.

Ax IvPROVED METHOD FOR THE COMPARISON OF
SMALL MAGNETIC SUSCEPTIBILITIZS.—R. A,
Fereday. (Proc. Phys. Soc., 1st July, 1931,
Vol. 43, Part 4, pp. 383-393.)

The ' non-uniform field” method previously
described by the writer (1930 Abstracts, p. 4006)
depended on the formation of a magnetic field such
that, over a wide region, the product of field-strength
by its gradient along the axis of symmetry would be
ccnstant, so that a feebly magnetic body placed on
this axis would experience a force which would be
directed along the axis and constant at all parts of
it. The present paper deals with the production
of such a field by an electro-magnet whose pole-
picces are respectively plane and spherically
cencave.

NickEL-IRON ALLOYS AND THEIR APPLICATION TO
InsTrRUMENT ConsTrRUCTION.—F. E. ]
Ockenden.  (Journ. Scient. Instr., April,
1931, Vol. 8, pp. 113-117.)

NickeL-IRON ALLoYS IN Low-FREQUENCY TRANS-
FORMERS.—(Nickel Bulletin, June, 1931, Vol.

4, pp- 171-174.)

Die PERMEABILITAT VvON EISEN, NICKEL UND
KoBALT zwISCHEN 10° UND 10’ HERTZ
(The Permeability of Iron, Nickel and Cobalt
at Frequencies between 1 and 1o Megacycles
per Sec.).—M. J. O. Strutt. (Zeitschr. f.
Phys., 1931, Vol. 68, No. 9/10, pp. 632-658.)
Russian investigators measured the high-fre-
quency permeability of iron, steel and nickel as a
function of the wavelength and found a strongly
marked anomaly in the neighbourhood of 100 m.
In the experiments here described a vacuum
thermo-junction was used to measure the per-
meability of iron, nickel and cobalit at frequencies
beiween 1 and 10 megacycles per sec. at room
temperature, in liquid air, and also in an imposed
magnetic field of maximum strength about gooo
gauss ; the maximum experimental error was 2 %.
No anomaly of the permeability, greater than the
error of measurement, was discovered.

AUDIC-FREQUENCY TRANSFORMERS [COMPARISON
OF MUMETAL AND RADIOMETAL WITH STAL-
LOY, CHIEFLY AS REGARDS MAGNETIC
DaMaGeE BY IExcessive FIieLps].  (Elec-
trician, 14th Aug., 1931, Vol. 107, p. 225.)

SUR L’AIMANTATION DES POUDRES FERROMAG-
NETIQUES DANS DES CHamps FAIBLES (The
Magnetisation of Ferromagnetic Powders in
Weak  Fields). — Delsarte : Chevallier.
(Journ. de Phys. et le Rad., June, 193I,
Vol. 2, Ser. 7, pp. 1065-109S.)

MAGNETOSTATIK DER MASSEKERNE (Magnetostatics
of Compressed Iron Powder Cores).—F.
Ollendorff. (Archiv f. Elektrot., 1oth June,
1931, Vol. 25, No. 6, pp. 436-447.)
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PERMANENT MAGNETS FOR ELECTRONIC INSTRU-
MENTS.—W. H. Hoppe. (Electronics, May,
1931, pp. 636-638.)

A METHOD FOR PRECISE SPEED CONTROL DE-
VELOPED IN CONNECTION WITH AN ABSOLUTE
MEASUREMENT OF REsISTANCE.—F, Wenner
and C. Peterson. (Phys. Review, 15th June,
1931, Series 2, Vol. 37, No. 12, p. 1691.)

Abstract only of a method depending on the
synchronization between a 1000-cycle generator
on a motor-shaft and a roo-cycle e.m.f. obtained
from a piezoelectric oscillator.

Gaseous DiscuarRGE TuBES.—N. L. Harris and
H. G. Jenkins: G.E.C. (Elzctrician, 28th
Aug., 1931, Vol. 107, pp. 273-275.)
Summary of Part III of an article in the G.E.C.
Review. An electrodeless discharge tube of fused
silica for television is mentioned.

NoTE oN THE USE orF THE FLaSHING NEoN Lamp
CIRCUIT FOR PHYSIOLOGICAL PURPOSES, AND
ON A TIME-MARKER FOR USE WITH THE CIR-
cuit.—W. A, Leyshon. (Journ. Scient.
Instr., June, 1931, Vol. 8, pp. 202-204.)

THE DEGENERATION [INTO RELAXATION OSCILLA-
TIONS] OF SINUSOIDAL OSCILLATIONS.—
Reichardt.

(See under '‘ Properties of Circuits.”)

NEGATIVE IMPEDANCES AND THE TwiIN 21-TYPE
REPEATER.—G. Crisson. (Bell Tech.
Journ., July, 1931, Vol. 10, pp. 485-573.)

Author’s abstract: —This paper discusses nega-
tive resistances and impedances. It describes
their properties and some devices by which they
may be produced physically. Certain properties
of negative impedances, when used as series and
shunt boosters for amplifying speech waves in tele-
phone circuits, are discussed.  The paper con-
cludes with a description of the circuit and proper-
ties of the twin 21-type repeater.

Rapio POwER APPARATUS.—S. L. Abrahams.
(Rad. Ingineering, Aug., 1931, Vol. 11, pp.
24-27 and 40.)

UBER DIE MAGNETISCHEN EIGENSCHAFTEN DER

PErMINVARE (The Magnetic Properties of

Perminvars). — .  Kiihlewein. (Wiss.

Veréffentl. a. d. Siemens-Korz., No. 2, Vol.

10, 1931, pp. 72-88.)

HicurLy PuURIFIED IrRoN RESEMBLING COPPER 1IN
SorTNESS AND OTHER PROPERTIES.—L.
Schlecht. (Science, 31st July, 1931, Vol
74, Supplement p. 12.)

By heating iron carbonyl, iron is produced witix
hardly a trace of impurities and in individual
particles only 20 millionths of an inch in diameter.
The powder can be converted by heating into solid
iron ‘‘ resembling copper in its softness, resistance
to corrosion and other properties.”” Cf. Septem-
ber Abstracts, p. 498—Polydoroft.
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THE SPUTTERING OF QuarTz F1BRES.—G. M. Jones.
(Journ. Scient. Instr., May, 1931, Vol. 8,
Pp. 155-159.)

A SmMpLE METHOD OF DISSOLVING THE SILVER
COATING OF \WOLLASTON WIRE.—A.
Rostagni. (Physik. Zeitschr., 15th July,
1931, Vol. 32, pp. 562-563.)

A  ROLLING-CONTACT POTENTIOMETER.—Dralowid
Works.  (Rad., B., F. f. Alle, August,
193I. p. 301.)

DErR EINFLUSS DER SCHWERKRAFT AUF FLIEH-
KRAFTREGLER MIT ELEKTRISCHER KON-
TAKTGEBUNG (The Influence of Gravitation
on the Centrifugal Governor with Electrical
Contacts).—W. Dornig. (E.T.Z., 6th Aug.,
1931, Vol. 52, pp. 1031-1033.)

More on the subject dealt with in 1930 Abstracts,

pp. 288-289.

METHODS OF GOVERNING MACHINES :
VaRrious PATENTs.—(FElektrot. w. Masch:
bau, Nos. 25 and 27, Vol. 49, 1931, pp. 494-
495 and 538-539.)

VALVE

A.C. VOLTAGE STABILISER MAINTAINING CONSTANT
OuTPUT VOLTAGE FOR INPUT VARIATIONS OF
+ 30 9% .—(French Pat. 700707, Soc. Elec-
tro-Constructions, pub. 6th March, 1931.)

The variations are reduced to 15 or 20 9 of
their input value by introducing a condenser and
a closed-iron-cored choke, the usual losses caused
by hysteresis and parasitic currents in the latter
being diminished by the following artifice: a small
length of the magnetic circuit (at a point where
it can be cooled—i.e., a point not covered by the
winding) is reduced in cross section so that the
magnetisation there rises almost to saturation,
thus giving the necessary shape to the magnetis-
ing current characteristic. The fluctuations re-
maining are brought practically to zero by con-
necting across the input the primary of a com-
pensating transformer whose secondary is in series
with and in opposition to the partly-stabilised
output. If this transformer is made with a small
power factor, for instance by giving it an air
gap, it can at the same time be made to improve
the power factor of the regulator.

A VacuuM-TuBe VoLTAGE REGULATOR [FOR A.C.,
COMBINING SHORT-CIRCUIT PROTECTION].—
L. C. Verman and L. A. Richards. (FElec.
Engineering, June, 1931, Vol 50, pp.
436-438.)

UBER TLINEARE STROMREGELUNG (Linear Current

Regulation).—G. Hauffe. (E.7.Z., 13th

Aug., 1931, Vol. 52, pp. 1065-1066.)

A mathematical investigation leading to the de-
sign of a sliding-contact rheostat to give a linear
current adjustment (by a proper shaping of its
former), or a stud rheostat combining a number
of properly proportioned resistances, to give an
approximately linear adjustment.
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A NEw DESIGN Or AN IONIZATION MANOMETER.—
E. K. Jaycox and {(H. W. Weinhart. (Re-
view Scient. Instr., July, 1931, Vol. 2, pp.
401-411.)

Easy to construct, can be used to measure
pressures of the order of 10-* mm. mercury, is free
from trouble due to Barkhausen oscillations, and
has a long life.

SENSITIVE RELAY oN THE ROTATING CLUTCH PRIN-
cipLe.—(French Pat. 700811, Le Film
Ozaphane, pub. 7th March, 1931.)

AN ELecTrICAL HAIR TRIGGER [6 AMPERE, 220
VoLt Vacuum SwitcH Using ErLasTiciTy oF
CORRUGATED GLAss].—Siemens and Halske.
(Scient. American, Aug., 1931, Vol. &7,
p- 129.}

Requiring a force of ‘‘less than 10 ounces and
usually but 6 ounces,”” and a motion of only 0.02
inch to work it. The circuit is broken without
arcing at less than o.oor inch separation of the
contact blocks, and ene switch has been oper-
ated, at a rate of 10 times a second, 124 million
times without breakdown. See also advertise-
ment, back cover QST, Aug., 1931.

THE USE OF SMALL-ScALE MODELS IN THE DESIGN
OF AIR-CORE ARD TRON-CORE REACTORS.—
Brooks.

(See abstract
Standards.”’)

under ‘‘ Measurements and

THERMOCOUPLES \WHGSE ILLEMENTS ARE LoONGI-
TUDINALLY AND TRANSVERSELY MAGNETISED
WIRES oF NICKEL AND or IrRoN.—W. H.
Ross. (Phys. Review, 1st July, 1931,
Series 2, Vol. 38, No. 1, pp. 179-181.)

DAs ZUSTANDEKOMMEN UND DIE BEEINFLUSSUNG
DER  FALLENDEN CHARAKTERISTIK DES
ScawWINGKRISTALLS (The Origin and Control
of the Falling Characteristic of the Oscil-
lating Crystal).—F. Seidl. (Zeitschr. f.
Phys., 1931, Vol. 71, No. 3/4, pp. 227-
237.)

A discussion of theories published up to the
present.

FLECTROLYTIC PHENOMENA IN OXIDE-COATED FIra-
MENTS.—]. A. Becker. (Bell System Re-
print B.577; Trans. Electrochewmical Soc.,
1931, Vol. 59.)

‘“ A discussion of various theories on the con-
ductivity of oxide coatings with some new experi-
mental data.”’

THE ELECTRO-OPTICAL SHUTTER AND SPARK BREAK-
powN.—F. G. Dunnington. (Phys. DPe-
view, I5th June, 1931, Series 2, Vol. 37.
No. 12, p. 1677.)

THE ELECTRO-OPTICAL SHUTTER.—H. W. Wash-
burn. (Phys. Review, 1st Aug., 1931, Ser
2, Vol. 38, No. 3, p. 584.)
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MaccHINA ELETTROSTATICA A CILINDRI (The Cylin-
drical Electrostatic {Influence] Machine).—
F. Luscia. (L’Elettrotec., 5th Aug., 1931,
Vol. 18, pp. 530-531.)

A SiMPLE METHOD OF ‘HARMONIC ANALYSIS FOR
Usg IN RADIO ENGINEERING PRACTICE.—H.
Roder. (Proc. Inst. Rad. Eng., Aug, 1931,
Vol. 19, pp. 1481-1487.)

Author’s summary : —A simple method of har-
monic analysis is applied for a-c waves with cer-
tain properties. Curves having such properties
often occur in audio- and radio-frequency applica-
tions in the form of so-called ‘‘characteristics.”
This paper presents a graphical method of finding
the amplitudes of the harmonics by working
directly from the ‘‘ characteristic.”” For obtain-
ing the results, a polar planimeter is used. The
design of a new mechanical harmonic analyzer is
based on this method. ’

In general this method is a special case of a
method of harmonic analysis formerly found by
English and German authors.

Tue MADER OTT HARMONIC ANALYSER.—]. Reyval.
(Rev. Gén. de U'Elec., 12th Sept., 1931,
Vol. 30, pp. 413-419.)

RESISTANCE SHUNTS: A SiMpPLE GRAPHICAL

CoNsTRUCTION.—W. A. Barclay. (T his
journal, Sept., 1931, Vol. 8, pp. 182-484.)

CoIiL

BREAK-DOWN POTENTIAL FOR ENAMELLED
\WWIRE.—W. Retzow. (Elektrot. u. Masch:

bau, No. 29, Vol. 49, 1931, pp. 567-569.)

THE

A SINGLE-VALVE MULTI-FREQUENCY GENERATOR.—
Starr.

(See under ‘‘ Transmission.’”)

STATIONS, DESIGN AND OPERATION.

ULTRAKURZWELLEN-RUNDFUNK (Ultra-Short-Wave
Broadcasting).—F. Schroter. (Telefunken-
Zeit., No. 57, Vol. 12, pp. 46-43.)

See October Abstracts, p. 573. The following
are further points in this paper. 06-8 metre waves
give a noteworthy constancy of field strength.
Cver city ranges of {rom 10 to 20 km. radius,
transmitters of about 100 Ww. telephony power
with aerial raised high will always give good
loud-speaker strength on three valves (leaky-grid
detector with reaction and two 1.f. stages). Re-
action adjustment is by variation of anode poten-
tial, to avoid de-tuning. The grid circuit is made
as free from damping as possible and is carefully
screered: to avoid capacitive influences it is
coupled to the aerial through only 1 uur.  Since
the carrier wave is kept constant by quartz control
at the transmitter (‘‘ Telefunken being the first to
apply this successfully to these wavelengths ')
the ultra-short-wave circuit tuning can remain set
once and for always. Difficulties in working the
ultra-short-wave valve off the a.c. mains were
overcome by the development of a special in-
directly heated valve REN goy (slepe 3.5 mA/vV,
u about 25). For remarks on television, see
Sept. Abstracts, p. 507. See also these Abstracts,
under ‘‘ Phototelegraphy and Television.”’
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DErR  HEUTIGE STAND DER ULTRAKURZWELLEN-
Tecunik (The Position To-day of Ultra-
Short-Wave Technique).—K. Sohnemann.
(Zeitschr. V.D 1., 22nd Aug., 1931, Vol. 75,
pp. 1083-1084.)

LEs ONDES COURTES DANS L’AvIiaTioN (Short
Waves in Aviation).—R. Hermann and P.
Grenier. (L’Onde Elec., August, 1931,
Vol. 10, pp. 325-337-)

The advantages and disadvantages of short
waves: the imporiance of sets capable of working
either on long or short waves, or on both stmul-
taneously : description of the Radio L.L. Com-
pany’s sets Type AL.27 and Type AL.31: the re-
ception of short waves in aeroplanes: character-
istics of the corresponding aerodrome sets.

Type AL.27 uses four triodes: these may be
paralleled for work on short waves or on long
waves, or two of them can transmit on long waves
while the other two are transmitting on short
waves (15-60 m.). Type AL.31, on the other
hand, has entirely separate circuits and valves for
the two wave-bands: it works either on two valves
transmitting long or short waves or on two valves
transmitting long waves, while a third works on
short. Both sets employ the Hartley circuit for
the short-wave band. Neither set is quartz-
stabilised, the precautions taken in the way of elas-
tic suspension and the careful design of the r.f.
circuits having been found to give sufficient
stability. Fixed symmetrical aerials on the upper
plane near the leading edge are almost always used.

As regards the reception on aircrait of the short
waves, experiments with simple short-wave re-
ceivers (detector with reaction and two 1.f. stages)
were disappointing for various reasons (excessive
semsitivity to ignition interference, vibrations,
etc.), and in any case an extra receiver is undesir-
ible on the score of weight. However, such a
receiver has lately been designed successfully, in
which all couplings are fixed and the reaction is
adjusted by a variable resistance instead of the
variable condenser or coupling previously used,
which caused the vibration trouble. This receiver
is useful in certain cases where the combined long-
and short-wave superheterodyne (which is con-
cidered the ideal receiver) is too heavy and large,
and where d.f. is not required. An ‘'’ automatic
manipulator ©* for use with these sets is illus-
trated.

A Rapio FIELD-STRENGTH SURVEY WITHIN ONE
HuNDRED MILES oF SYDNEY.—W. G. Baker
and O. O. Pulley. (Australian Radio Re-
search Board Report No. 1, 1931, pp. 23-
32.)

THE PROPAGATION OF BROADCAST WAVES [PARTICU-
LARLY FADING PHENOMENA].—B6hm.

(See under ‘' Propagation of Waves.”’)

FEDERAL RADIO CoMMIssION ON CARRIER POWER
[FOR  BROADCASTING Starions].—(Rad.
Engineering, July, 1931, Vol. 11, pp. 23-24
and 38.)
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DiE LErTuNG 1mM DIENSTE DES RUNDFUNKS (Land
Lines and Cables in the Service of Broad-
casting) —K. Hopiner. (E.T.Z., 13th and
2oth Aug., 1931, Vol. 52, pp. 1061-1064 and
1087-1090.)

Irom the German Post Office. The writer con-
siders the transmission requirements and how
nearly they can be fulfilled in practice. A number
of interesting graphs are given. Terminal equip-
ment and testing instruments are described.

Die UBERTRAGUNG VON RUNDFUNKPROGRAMMEN
AUF KABELLEITUNGEN (The Transmission of
Broadcasting Programmes Over Cables.)—
H. F. Mayer. (T.F.T., July, 1931, Vol. 20,
Pp. 199-205.)

MESSUNG UND BETRIEBSUBERWACHUNG VON RUND-
FUNKFERNLEITUNGSNETZEN (The Testing and
Service Inspection of Line Networks for
Broadcasting).—L. Feny6 and H. Hoffmann.
(Ibid., pp. 205-219.)

GENERAL PHYSICAL ARTICLES.

TowNSEND’s THEORIE, GASENTLADUNG UND DUR-
CHSCHLAG (Townsend’s Theory, Gas Dis-
charge and Breakdown).—W. Rogowski.
(Archiv  f. Elektrot., 14th Aug., 1931,
Vol. 25, No. 8, pp. 551-596.)

An important paper discussing the whole of the
present knowledge and theories of high voltage
gas discharges and breakdown, chiefly at
atmospheric pressure.

VERSUCHE UBER DAS PSEUDOHOCHVAKUUM (Re-
searches into the *“ Pseudo-High
Vacuum "’).—E, Badareu. (Zettschr.
f. tech. Phys., June, 1931, Vol. 12, pp. 298-
303.)

The phenomenon, in which a discharge refuses
to take place even when the potential is much
higher than that at which discharge should occur
for the actual gas pressure existing, is investigated
and found to be due to charges on the walls of the
container, which have a marked effect on the
electrical field between the electrodes.

STRIATED DiscHARGES.—L. H. G. Huxley.
(Phdl. Mag., August, 1931, Supp. No.,
Series 7, Vol. 12, No. 76, pp. 380-384.)
The author’s experiments are not in accord with
the theory that the potential difference between
two striations is equal to a critical potential.

OSCILLATIONS IN DISCHARGE TUBES.—W. L. Brown
and H. McN. Cowan. (Phys. Review, 15th
July, 19371, Series 2, Vol. 38, No. 2, p. 376.)
A letter giving results of experiments with cold-
cathode glow-discharge tubes and current densi-
ties of less than one milliampére per cm®.  Oscilla-
tions were detected by means of a cathode ray
oscillograph and linear time base; they were only
found at relatively high pressures (1.4 mm. to 2.1
mm.), and then only when an asymmetrical anode
glow was present.  The frequencies lay in the
range 4 to 20x10° c.p.s. The amplitudes were
very small.
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THE SPARKING POTENTIAL oF AIR FOrR HIGH-
FregQueNcy DiscHARGES.—Gill and Donald-
son.

(See under ‘‘ Propagation of Waves."’)

Tne ConpucTivity oF Gases IN UnirorMm ELEc-
TRIC FIELDS.—McCallum and Ll. Jones.

(See under ‘‘ Propagation of Waves.”’)

GASENTLADUNGEN BEI SEHR HOHEN FREQUENZEN

(Gas Discharges at Very High I'requencies).

—L. TRohde. (Physik. Zeitschr., 15th

July, 1931, Vol. 32, No. 14, pp. 550-551.)

A preliminary account of experiments on elec-

trodeless gas discharges in various gases at fre-

quencies of the order of 10® c.p.s. at pressures

varying from o.01 to 0.5 mm. Hg. The voltages

necessary for discharge lie below the ionisation

voltage, and occasionally even below the excita-

tion voltage. A reproduction of a beaded ring
discharge is given.

ELECTRODELESS DISCHARGE CHARACTERISTICS OF
HyDROGEN AND NITROGEN.—(). Stuhlman,
Jr., and H. Zur Burg. (Phys. Review,
15th June, 1931, Series 2, Vol. 37, No. 12,
Pp. 1704-1705.)
Abstract only.

PPossiBLE DIRECT READING METHODS FOR MEASUR-
ING THE CURRENT IN THE ELECTRODELESS
Discuarge.—C. T. Knipp. (Phys. Re-
view, 15th June, 1931, Series 2, Vol. 37,
No. 12, p. 1704.)

ELECTRODELESS DI1SCHARGE AT ULTRA-HIGH FRE-
QuENCIES.—Esclangon. (See abstract under
‘“ Miscellaneous.”’}

New INTERPRETATION OF THE MAGNETO-ELECTRIC
EFFEcT ON THE POLARISING ACTION OF
CrystaLs.—]. Becquerel and L. Matout.
(Comptes Rendus, zoth July, 1931, Vol. 193,
pp. 158-161.)

Tests on the absorption bands of xenotime lead
to the hypothesis that the magneto-electric effect
is not a true rotating effect, but a double refraction
action with rotation of the principal directions
when the plate is rotated round its optical axis.

Das VERHALTEN DER MAGNETISCHEN ANFANGSPER-
MEABILITAT BEI KURZEN ELEKTRISCHEN
WELLEN (The Behaviour of the Initial Mag-
netic Permeability with Short Electric
Waves).—R. Michels. (4nn. der Physik,
1931, Series 5, Vol. 8, No. 7, pp. 877-898.)

DIE HAUTWIRKUNG FERROMAGNETISCHER
DrAHTE BElI HOCHFREQUENZ (On the Skin
Effect of Ferromagnetic Wires at High Fre-
quencies).—M. Wien. (A4nn. der Physik,
1931, Series 5, Vol. 8, No. 7, pp. 899-904.)

Remarks on the paper of Michels given in title
above.

f}BER
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ELEcTRIC CONDUCTIVITY AND OPTICAL ABSORPTION

IN  METALS—SUPPLEMENTARY [Ratio be-
tween Steady-Current Conductivity and
Light-Wave Conductivity in Metals].—
k. H. Hall. (Proc. Nat. Ac. Sci., July,

1931, Vol. 17, pp. 427-430.)

THE ELEMENTARY PROCESSES OF IONISATION BY
THE IyMPacT OF MATERIAL PARTICLES: CoM-
PREHENSIVE SURVEY AND LoNG BiBrLIiO-
GrRaPHY.—H. Kallmann and B. Rosen.
(Physik. Zeitschr., 15th July, 1931, Vol. 32,
No. 14, pp. 521-544.)

SUR LA DESINTEGRATION ARTIFICIELLE DE L'ALU-
mINTUM  (The Artificial Disintegration of
Aluminium).—M. de Broglie and L.
Leprince-Ringuet.  (Comptes Rendus, 2oth
July, 1931, Vol. 193, pp. 132-133.)

Making use of the ionisation produced by the
fast protons according to the method referred to

in Sept. Abstracts, p. 515.

500 KiLovoLt CaTHODE Ravys.—R. E. Volbrath.
(Phys. Review, 15th July, 1931, Series 2,
Vol. 38, No. 2, pp. 212-216.)

DiE VERALLGEMEINERTEN KUGELFUNKTIONEN UND
DIE WELLENFUNKTIONEN EINES LLEKTRONS
v FrELDE EINES MaGNETrorLES (Generalised
Spherical Harmonics and the Wave Func-
tions of an Electron in the Field of a Mag-
netic Pole).—I. Tamm. (Zeitschr. f. Phys.,
1931, Vol. 71, No. 3/4, pp. 141-150.)

THE MorioN OF ELECTRONS IN A HOMOGENEOUS
LErLECTROSTATIC FIELD BOUNDED ON BoTH
SIDEs —S. Szczeniowski. (Comptes Ren-
dus Soc. Pol. de Phys., No. 3, Vol. 5, 1931,
Pp- 215-250.)

For a summary, see Physik. Ber., 1st June,
1931, Vol. 12, p. 1220.
INDETERMINANCY OF COULOMB’S Law.—G.

Lemaitre. (Summary in Physik. Ber., 1st
June, 1931, Vol. 12, p. 1220.)

THE RESULTANT AND RESULTANT MOMENT OF THE
ELECTROSTATIC DPRESSURES IN A PLANE
Fi1ELD, CALCULATED BY ANALOGY WITH THE
HyDRODYNAMIC PRESSURES ON THE SURFACE
OF AN IMMERSED Sorip.—A. Masotti. (Atts
Acead. Lincet, 2nd Nov., 1930, Vol. 12, pp.
439-444.)

[/BEE DIE BESTIMMUNG DER SPEZIFISCHEN LADUNG
DES ELEKTRONS AUS GESCHWINDIGKEITS-
MESSUNGEN (On the Determination of the
Specific Charge on the Electron from
Velocity Measurements). — F. IKirchner.
(Ann. der Physik., 1931, Series 5, Vol. 8,
No. 8, pp. 975-1004.)

A precision method for direct measurement of
the velocity of cathode rays leads to the wvalue

L =(1.7598 + 0.0025) 107 e.m.u.
Mg
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Tueory ofF DieLecrrics.—G. Guében. (Phil.
Mag., July 1931, Series 7, Vol. 12, No. 75,
p. 197.)

A letter showing that the experimental results
obtained by H. H. Poole, and confirmed by H.
Schiller and others, really supplement the
author’s results (Abstracts, May, p. 284) instead
of disagreeing with them, as remarked by J. H. J.
Poole (August, p. 455).

HicH-FREQUENCY OSCILLATIONS IN SURFACE Dis-
cuarGEs.—T. Nishi and K. Ikeda. ({(Sum-
mary in E.7.Z., 25th June, 1931, Vol. 52,
pp. 848-849.)

MISCELLANEOUS.

ENTWICKLUNG DER KURZWELLENTECHNIK
(The Development of Shert-Wave Tech-
nique).—O. Béhm and I. Schroter. (Zeitschr.
f. hochf. Teck., August and September, 1931,
Vol. 38, pp. 45—57 and g7-1cCI).

A general survey. The first instalment deals
with I.—Propagation: echoes, multiple signals,
etc. : Doppler effect : fading. II—Transmitters.
III.—Receivers. 1V.—Aerials and aerial systems.

Die

THE STATISTICAL ENERGY-FREQUENCY SPECTRUM
oF RRanpom DisTUurBancEs.—]J. R. Carson.
(Bell Tech. Journm., July, 1031, Vol. TIo,
No. 3, pp- 374—381.)

“ A mathematical discussion of the statistical
characteristics of Random Disturbances in terms
of their ‘ energyv-frequency spectra’ with applica-
tions to such typical disturbances as telegraph
signals and ‘static.’” Regarding the spectrum
of static, ‘‘ our present knowledge is insufficient
to justify the application of probability analysis
to the problem.”

SERIES AND INTEGRALS INVOLVING ASSO-
CIATED LEGENDRE Fuxcrions.—W. N.
Bailev. (Proc. Camb. Phil. Soc., July, 1931,
Vol. 27, Part III, pp. 381-386.)

SoME

A RELATION BETWEEN CONTINUED FRACTIONS AND
HvyrerBoLic FUNCTIONS [APPLICATION TO
Wave FILTER Tueory].—H. Ataka. (Phil.
Mag., August, 1931, Series 7, Vol. 12, No.
77, PP- 551-553.)

INDEX OPERATORS [APPLICATION TO LLECTRIC
CircuiT THEORY].—W. . Sumpner. (Phil.
Mag., August, 1931, Supp. No., Scries 7,
Vol. 12, No. 76, pp. 201—224 )

THE COEFFICIENT OF CORRELATION AND OCCASIONS
WHEN IT 1s MEANINGLESS.— R. Bilancini.
(Summary in Sci. Abstracts, Section A,
June, 1931, Vol. 34, p. 466.)

THE MECHANICAL EQUIVALENT oF Li1GHT.—Orn-
stein, van der Held and Vermeulen. (Proc.
K. Akad., Amsterdam, No. 2, Vol. 34, 1931,
pp. 212—213.)
Values obtained are 0.00167 and 0.00168 watt
per international lumen (for two gas-filled lamps
operating at a colour temperature of 2500°C).
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ON SomE ProBLEMS IN THE CONDUCTION oF HEAT
[MATHEMATICAL INVESTIGATION IN TERMS
oF WAVE-TRAINS].—G. Green. (Phil. Mag.,
August, 1931, Supp. No., Series 7, Vol. 12,
No. 76, pp. 233-255.)

zwel FORMELN AUs DER THEORIE DES
WARTENS VOR SCHALTERGRUPPEN ([Further
Devclopment of] Two Formulae in the
Theory of Waiting for Groups of Switches
fin a Telephone System]).—I. Pollaczek.
(2.N.T., June, 1931, Vol. 8, pp. 256268.)

UBEer

[U.S.A.] PateNT REVIEW oN RECEIVER CIRCUITS
anNp Tuses.—J. J. Rogan. (Electronics,
June, 1931, pp. 672-673.)

THE PATENT PoolL AND THE RaDIO INVENTOR.—
(Electronics, Aug., 1931, pp. 46—47 and 68.)

NATIONAL PHYSICAL LABORATORY ANNUAL VISIT.

—(This journal, Aug., 1931, Vol. 8, p. 431.)

Among the demonstrations mentioned are :

applications of the dynatron principle by means of
screen-grid valves (a) to the generation of frequencies
up to 50 megacycles per sec., and () to give con-
trolled retroaction for the production of an audio-
frequency circuit of low decrement, thus greatly
improving the overall selectivity of a receiver for
Morse signals; a new method of measuring the
anode/grid capacity in a screen-grid valve; and
a new 20 kc. quartz oscillator of annular form.

THE IMPERIAL GEOPHYSICAL EXPERIMENTAL SUR-
VEY: REVIEW oF Its FINAL REPORT.-
T. W. Edgeworth David. (Journ. Council
for Sci. and Indust. Res., Australia, May,
1931, Vol. 4, pp. 107-118.)

ZEHN JAHRE FORSCHUNG AUF DEM PHYSIKALISCH-
MEDIZINISCHEN GRENZGEBIET (Ten Years’
Research in the Physical-Medical Boundary
Zone).—F. Dessauer. (For list of contents
see Physik. Ber., 1st Aug., 1931, Vol. 12,
p. 1677.)

RESISTANCE-CAPACITY METHOD OF MEASURING
THE PSYCHO-GALVANIC REFLEXES [VARIA-
TIONS OF Bobpy RESISTANCE UNDER
ExyortroNaL StimuLus].—G. G. Blake. (Elec.
Review, 6th March, 1931, Vol. 108, pp. 416—
417.)

Continuation of the work dealt with in 1929

Abstracts, p. 347.

NEw METHODS OF RECORDING AND OBSERVING
ANGULAR MOTION AND VIBRATION IN IN-
TERNAL CoMBUSTION ENGINES, USING TELE-
visioN TECHNIQUE.—A. Blondel. (Comptes
Rendus, 3rd August, 1931, Vol. 193, pp.
278-282.)

DECHARGE A HAUTE FREQUENCE DANS LES Gaz
RAREFIES ([Ultra-] High Frequency {Elec-
trodeless] Discharge in Rarcfied Gases).—
F. Esclangon. (Journ. de Phys. et le Rad.,
No. 3, Vol. 2, Ser. 7, 1931, pp. 355-37S.)

A 7-metre wave from two 200-watt valves was
used to excite to luminescence glass or quartz tubes
containing rarefied mercury, sodium or cadmium
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vapour, gases, etc. Very high lightintensities were
obtained ; with mercury vapour, the light was
six times as bright as that from a Hewitt burner on
3.5A. at 25 v. Some of the lights obtained are of
particular value for investigating the fine structure
of linen. By increasing the frequency, say to 108,
the duration of life of excited atoms may be ob-
served.

INFLUENCE DES ONDES ELECTROMAGNETIQUES SUR
LA RESISTIVITE ET LA DURETE DES METAUX
ET ALLIAGES (The Effect of Electromagnetic
Waves on the Eleetrical Resistivity and the
Hardness of Metalsand Alloys).—G. Mahoux.
(Comptes Rendus, 6th July, 1931, Vol. 193,
pp. 27-29.)

Further development of the work referred to in
April Abstracts, p. 228. The wavelength is now
given as 44 metres; power 300 watts. A 1o-hours
treatment reduced the resistance by amounts of the
order of 8 9,. The bars were originally polished
and uniformly coloured ; after treatment, alternate
light and dark bands were noticeable. These
“nodes '’ and ** antinodes ' were tested for hardness ;
for steel, the Brinell numbers after treatment were
477 at the maxima and 444 at the minima (before
treatment, 429); for an aluminium alloy, the
numbers were 133 and 126 (before treatment, 112).

PHysicAL DETECTORS oF ‘‘ MITOGENETIC RADIA-
TIoN.”’—O. Glasser and V. B. Seitz. (Phys.
Review, No. 4, Vol. 37, Series 2, 1931, p. 465.)

For previous references to these mitogenetic or

‘“vital "’ rays, see 1930 Abstracts, pp. 177 — three.

DEN PHYSIKALISCHEN NACHWEIS MITO-
GENETISCHER STRAHLUNG UND DIE INTENSI-
TAT DER MUSKELSTRAHLUNG (The Physical
Demonstration of Mitogenetic Rays, and the
Intensity of the liadiation from Muscle).—
G. Frank and S. Rodionow. (Naturwiss.,
24th July, 1931, Vol. 19, p. 659.)

RapiaTiON FROM METALS BoMBARDED BY Low-
SpeEeD ErecTrRONs.—F. L. Mohler and C.
Boeckner. (Bur. of Stds. Journ. of Res.,
April, 1931, Vol. 6, pp. 673-081.)

Ustr

A PERMANENT DETECTGR USING A COMPRESSED
SyYNTHETIC PowDER. (French Pat. 701369,
Habann, pub. 16th March, 1931.)

Making use of the rectifving property of certain
crystals in a powdered form, the sensitivity to shock
being abolished by mixing with a neutral powder
and compressing between the clectrodes. The
neutral powder must be a worse conductor than the
rectifying powder and must be of the same chemical
nature. Thus with galena powder the neutral
powder must be a sulphide; actually, antimony
trisulphide is used. For further details see Rev.
Gén. de I'Elec., 30th May, 1931, Vol. 29, p. 196D.

Power CoONTROL BY MEANS OF PHOTOTUBES.—
Baker, Fitzgerald and Whitney. (Electronics,
May, 1931, pp. 632-633.)

THE P1EZo-ELECTRIC OSCILLATOR IN THE POWER
INnpDusTRY.—B. H. Buckingham. (Abstracts
from the Massach. Inst. of Teck., July, 1931,

p- 31.)
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Some Recent Patents.

The following abstracts are prepared, with the permission of the Controller of H .M. Staticnery Office, from
Specifications obtainable at the Patent Office, 25, Southampton Buildings, London, W.C.2, price 1[- each.

HIGH-FREQUENCY SIGNALLING.

Aptlication date, 28th March, 1930. No. 352052.

Ultra-short energy of the order 10-20 centimetres
is radiated from an element which is short com-
pared with the working wavelength. The radiating
element 4, B is energized with in-phase current,
so that it is equivalent to a * point ”’ source, from
two oscillation-generators V, V; arranged in

parallel. The generators are of the type in which
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No. 352052.

1ltra high-frequency oscillations are induced in a
special electrode by the rapid reversals of the elec-
‘ron stream in a thermionic tube. The electrode
in question is directly connected at C, D and Cy,
D, to conductors feeding the radiator 4B. The
length of the conductors is so related to the
generated wavelength that a standing-wave for-
mat:on is set up, with current nodes N at each
midpoint, and a current loop L along the radiator
which is preferably of a length less than one-eighth
that of the generated wave. Under these con-
ditions the effective radiation is confined to the
element AB, the currents in the conductors C4,
DB and C;4, D;B neutralising each other. Loss
of high-frequency energy along the anode and
filament supply leads to the generators V, V; is
prevented by an interposed screen S.

Patent issued to Standard Telephones
Cables, Ltd.

and

BROADCAST TRANSMITTING AERIALS.
Convention date (Germany), 27th Awgust.
No. 352779.

Under normal conditions broadcast radiation
should be substantially horizontal, ¢.e., with a

minimum spread vertically, and with no directional
concentration in the horizontal plane. These re-
quirements are met by arranging a number of
individual aerials around a point in such a manner
that each opposite pair is separated by half a wave-
length, or a multiple of half a wavelength, and then
energising the whole aerial system with in-phase
currents of equal amplitude. For instance three
aerials are arranged at the threc corners of an
equilateral triangle, or a greater number around the
circumference of a circle of half wavelength dia-
meter.

Patent issued to Telefunken Ges. fir Drahtlose
Telegraphie m.b.H.

MANUFACTURING PIEZO-ELECTRIC CRYSTALS.
Application date, 7th April, 1930. No. 352419.

Artificial piezo-electric crystals are made froma
dielectric of high specific inductive capacity by
depositing the crystals from a conducting liquid
under the combined influence of (a) an electrical
field and (b) alternating mechanical stresses of
supersonic frequency. A solution 3 containing the
hemihedral crystals is subjected through the medium
of electrodes E, I; to a steady voltage from a
generator D, on which is superposed through a
coupling-coil L the high-frequency oscillations
produced by a quartz crystal Q connected between
the plate and grid circuits of the valve V.

L s
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D
No. 352419.

Simultaneously the same supersonic vibrations are
applied as mechanical stresses te the bath S at
right-angles to the electrical field by the quartz
Q through a flexible membrane M.

Patent issued to P. Freedman and W. J. Ricketts.
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TONE-CONTROL DEVICES.

Convention date (Holland), 25th September, 1929.
No. 352772.

The object of the invention is to secure volume
control in such a manner that attenuation or
amplification does not alter the ratio of the inten-
sitics of the tonal components as judged by the
human ear, apart from their absolute intensities.

o

No. 352772.

With this end in view, a compound impedance con-
sisting of an inductance L, capacity C, and re-
sistance R, 1s connected in parallel with the primary
or secondary of an intervalve transformer., As
the position of the potentiometer tapping T is
moved upwards, the ““ gain’’ is increased in the
desired manner so long as the lower branch of the
resistance (directly shunted across the transformer
winding) is still small compared with the remainder
of the compound impedance. Beyond that point the
impedance of the L, C part of the circuit will fall
for frequencies in the ncighbourhood of 1500-2000
cycles, so that these frequencies are amplified
less than frequencies above and below that band,
which corresponds to the zone of maximum aural
perception.

Patent issued to N. V. Philips Gloeilampenfab-
ricken.

GRAMOPHONE PICK-UPS.
Application date, Sth April, 1930. No. 351899.

Direct thermionic amplification is obtained by
linking the stylus needle mechanically to a movable
grid-electrode in a thermionic valve amplifier.
The movements of the stylus swing the grid elec-
trode about a pivot, causing it to move relatively
to the filament and plate, whereby the output
current is varied in accordance with the sound trace
on the gramophone record.

Patent issued to A. M. Low.

REMOTE TUNING CONTROL.
Application date, 19th March, 1930. No. 351934.

One or more continuously-variable tuning
elements are operated from a distance through a
dialling-device of the type used in automatic
telephony. A series of impulses produced by the
dial are applied to a stepping-magnet which acts
directly on the spindle of the distant tuning-
condenser. A second condenser can be similarly
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operated by moving a master switch on to a second
contact. Or the first series of dial impulses can be
used to set the tuning-condenser approximately
to the desired position, & second series of impulses
then being dialled to give a vernier adjustment
through another set of stepping-magnets.
Patentissued to L. H. Pearson and W. J. Randall.

HIGH-FREQUENCY RELAYING SYSTEMS.

Convention date (Germany), 11th May, 1929.
No. 351184.

In a system for relaying broadcast programmes
to a number of local subscribers over a network of
wires, a central, aperiodic, high-frequency amplifier,
which may consist of two or three H.F. multiple
valves, is used to receive the distant stations, and
the last H.T'. stage is constructed to function as a
power amplifier. A number of programmes ampli-
fied in this manner are fed simultaneously into the
distributing network, selection being effected, as
desired by the subscribers, through simple tuning
circuits provided at the terminals of the distributing
line.

Patent issued to M. ven Ardenne.

HIGH-ANGLE TRANSMITTING AERIALS.
Application date, 2nd April, 1930. No. 352399.

In the case of a broaccast transmitter situated
close to a large town, it
is advantageous to pro-
ject a large proportion
of the radiated energy
in an upward direction,
so that the field-strength
is reduced in the near
vicinity of the trans-
mitter. Itisknown that
a vertical aerial whose
clectrical length is an
even multiple of half
wavelength favours a
vertical distribution of
the radiation. In order
to construct an aerial
of the required dimen-
sions for broadcasting
wavelengths of the order
of 300 metres, the elec-
trical length of the aerial
is increased relatively
to its actual or geo-
metrical length, either
by Dbending alternate
sections backwards and
forwards as shown in
Fig. 1(a), or by dis-
tributed loading-coils as
shown in Fig. 1(b), the
resulting stationary- i ot
wave formation in each
case being similar to
that of a plain wire of the same vertical height.

Patent issued to Marconi’s Wireless Telegraph Co.,
Ltd., and H. J. Round.

No. 352399.
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HIGH-FREQUENCY AMPLIFIERS.
Convention date (U.S.A.), 4th November, 1929.
No. 352357.

Relates to high-frequency amplifiers of the kind
in which the output from a single triode or screencd-
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is located at a height of 5 metres above the ground.
The input leads from the frame are concentric,
i.e., a single wire inside a tubular conductor. The
mid-point of the secondary winding of the’coupling
transformer to the first valve is earthed.

Patent issued to Lorenz Aktiengesellschaft.
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No. 352357.

grid valve V is applied to a pair of push-pull
amplifiers Vy, V, through tappings T, T, on the
inductance L of the tuned circuit L, C, the centre
point of which is earthed through a differential
condenser C. Since the filaments circuits are also
earthed, the interclectrode capacity of the valve
V', when this is a triode (or the bypass condenser
C4 in the case of a screened grid valve as shown) is
shunted across the upper portion of the tuned
circuit L, C. DBeing thus made resonant to a
slightly-different frequency from the lower portion,
there is a tendency to the production of parasitic
oscillations, which are particularly undesirable
when the amplifier is handling ultra-high fre-
quencies.

To ensure stability and to balance the circuit
L, C so that both amplifiers V, V, take an equal
share of the load, a condenser C; in inserted, as
shown, between the cathode of the valve V and the
lower end of the inductance L, and is adjusted so as
to equalise the total capacity shunt across the
upper portion of the tuned circuit.

Patent issued to British Thomson-Houston, Ltd.

SHORT-WAVE FRAME AERIALS.
Convention date (Germany), 30th Oclober, 1929,
No. 347503

The object of the invention s to secure pronounced
directional effects from a frame or loop aerial on
wavelengths below 25 metres. This is effected by
placing the aerial at a considerable height above
ground level., For instance when working on a
5-metre wavelength, a small frame of 10 cm. side

SELECTIVE INPUT CIRCUITS.

Convention date (Holland), 18th September, 1929.
No. 352791.

The input circuit is so arranged that in the open
position of the switch S, as shown in the Figure,
a tuned rejector circuit L, C is coupled to a tuned
input L;, C; through a series condenser C, of small
capacity, so as to give constant tuning irrespective
of the size of the aerial. In this position an inter-
fering station is cut out by adjusting the condenser
C of the rejector circuit, the effective tuning of the
set depending upon the circuit L;, C;. In the
closed position of the switch, a highly selective

C3
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No. 352791.

input is obtained through two tuned circuits in
parallel viz. : L, C, carth, and L, C;, C,, earth, the
two being mutually coupled through the condenser
Cs.
Patent issued to N. V. Philips Gloeilampen-
fabricken.
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VOLUME CONTROL.

Application date 13th May. 1930. No. 353969.

The input to the set is taken from the earthed
centre P and one end P, of an inductance L, which
is shunted by two condensers C, C; branched on
each side of the acrial 4.
The aerial circuit is thus
divided into two branches,
one comprising the con-
denser C and the portion
P,P of the inductance
coil, and the other the
condenser C; and the
windings ;. As the
two halves of the induc-
tance coil are closely
coupled, currents in the
first branch are trans-
ferred to the input circuit
in phase opposition to
those flowing in the
second branch. Accord-
ingly by adjusting the
variable condenser C,, the effective signal enecrgy
fed to the set can be varied from zero to a
maximum.

Patent issued to The Gramophone Co., Ltd., and
A. H. Cooper.

INPUT TO SET

No. 353909.

VALVE RECTIFIERS.
Application date 23rd June, 1930. No. 353203.

An electron-discharge rectifier is liable to be
damaged if full power is drawn from it before
the cathode has reached the temperature for full
emission. The period required for this purpose is
of the order of 25 seconds, which is the same as
that required for the cathode of an indirectly-
heated valve to give appreciable emission, Ac-
cording to the invention a prohibitive bias is
placed on the grid of the power amplifier by means
of one or more series resistances inserted between
the common filament circuit and earth, and an in-
directly-heated valve is utilized to operate a relay
which short-circuits one or more of the biasing
resistances so that the amplifier only comes on as
a full load on the rectifier after an initial period of
delay.

Patent issued to General LElectric Co.,
F. Clark, W. G. Frogley, and D. I. Watson.

Ltd.,

BROADCAST RELAY-SYSTEMS.

Application dates 22nd July, 1930 and 10th
January, 1931. No. 353690.

In a local-relay service for re-distributing broad-
cast programmes, a high resistance of from 1000
to 5000 ohms is connected in series with each
subscriber’s shunt circuit across the main feeder-
lines from the central supply station. The object
is to maintain an approximately constant voltage
along the subscriber’s line at the lowest useful
audio frequency. The resistance is tapped to allow
of adjustment according to the impedance of the
particular loud-speaker used, and to the subscriber’s
individual preference as regards the tone quality
of the instrument. The resistance also serves to
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minimise the effect of any accidental short-circuit
in the subscriber’s equipment.

Patent issued to P. P. Eckersley and J. W. C.
Robinson.

TUNING CONTROL.

Application date 20th May, 1930. No. 353147.

The control knob of a ganged set of tuning-
condensers is made to drive a visual band-indicator
through independent worm-gearing at a speed
higher than that of the condenser rotor, so as
to provide a clearer reading of the tuning position.
The arrangement allows the band indicator to be
separated from the tuning-dial, so that it can be
placed either at the bacl: or front of the panel,
as is most convenient.

Patent issued to G. E. J. Dandridge.

ELIMINATING HUM.,
Application date 3th June, 1930. No. 354453

In order to eliminate “ hum’ induced in a
mains-driven set by direct coupling between the
source of supply and the valve circuits, the supply
transformer is so mounted and aligned, relatively
to the intervalve coupling-coils, that an out-of-
phase component is induced by the magnetic
flux to neutralize the effect of the direct coupling.
For instance, as shown in the drawing, the supply
transformer S, the intervalve and output trans-
formers 7, T, and the smeoothing-choke K, are set
at such angles relatively to each other, and at

No. 354453.

such distances apart (these being determined
empirically in the first instance) as to secure the
desired result.

Patent issued to The Gramophone Co., Ltd. and
H. C. Atkins.



