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Flectrically Maintained Tuning Forks

HEN a tuning fork is used for its
original purpose it is essential that
it should comumunicate energy to its

surroundings. When it is fixed to or held on
a sounding board or resonant box its power
of communicating its energy is increased.
The vibration of the prongs causes small
variations in the axial length of the fork,
and therefore some parts of the fork must
have an axial movement in addition to the
more obvious transverse movement of the
prongs. It is this axial movement of the
stalk which communicates the energy to
the sounding board. If suspended freely
in space, some point of the prongs will
have no axial movement, whilst the iree
ends of the prongs and the stalk will have
axial oscillation. To allow this axial move-
ment of the stalk to take place unhindered,
and thus keep the damping down to a
minimum, the Lorenz Company, in their
tuning fork device for controlling the fre-
quency of radio transmitters, suspend the
fork on thin corrugated aluminium bands
attached to the stalk. Care is taken that
anv natural frequencies of the supports
are far removed from the fork frequency.

It may be doubted, however, whether

such an unbalanced system is desirable
when the need for communicating the
vibrations produced by the want of balance
to the surroundings no longer exists. If
a very heavy mass were fastened to the
stalk the point of zero axial mevement
would shift towards that end, and if one
could go a step farther and assume the
stalk to be rigidly fixed in some ideal manner
to an inlinitely rigid support, no energy
could be transmitted from the fork to it.
Now this ideal can be realised by arranging
two exactly similar forks back to back,
i.e., one at each end of a common stalk.
If each fork is electrically maintained but
with the coils connected in the anede and
grid circuits of a common valve, any slight
difference of natural mechanical frcquency
will be automatically corrected. The coils
must be so connected that both forks move
similarly, i.e., that both sets of prongs
move apart simultaneously and together
simultaneously. It they are identical they
will exert equal and opposite lorces on the
stalk, which will have no tendency to move
and the whole system can be mounted on
a support clamping the system at the centre
of the stalk. There would be no need for
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any elastic support since the support would
be free {from wvibration, and the whole
system would be balanced. This advantage
is not obtained, however, without some
counterbalancing disadvantage. The axial
restraint sets up stresses in the steel and it is
obvious that the stalk is subjected to rapid
tension and compression. These alternating

stresses will cause loss of energy and intro-
duce a damping which was not present to
the same extent in the single elastically
supported fork.

It mav be that this in-
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creased damping, even when every precaution
has been taken to reduce it to a minimum,
will be so considerable as to outweigh
the advantages of the balanced system.
It is questionable whether in such a
balanced system there is any advantage
in using forks of the usual classical pattern
in preference to a simple arrangement of
four vibrating reeds carried on a central
support which could be a simple rectangular
block.
G. W.O. H.

WAVELENGTH CHECKING IN
BRUSSELS

ACK of space is proving a serious difficulty at the
International Broadcast Checking Station,
presided over by M. Raymond Braillard

in Brussels. The left-hand picture shows the
archives in which the monthly wavelength charts
for each European station have been kept since 1930.

The lower picture, giving a general view of the
interior of the checking station, is eloquent of the
urgent need for more space.

In the left foreground is the frequency measuring
gear; behind the engineer is the apparatus for
measuring modulation. In the background is a
field strength ‘' explorer "—a modified superhet
receiver with tuning controls driven by a special
mechanical device providing a paper record of the
reception field strength of all European stations
receivable in Brussels.

WAL americanradiohistorv.com
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The Mechanism of Electronic Oscillations*
By W. E. Benham

Marconi's Wireless Telegraph Co., Ltd.

HERE is at present a drift of opinion
from the * swinging electron con-
ception "’ of the oscillations produced

in a retarded field triode towards an ex-
planation depending mainly on the phase
differences between electron current and
voltage brought about by electron inertia.

The object of this note is to explain as
simply as possible the view now gaining
ground, and at the same time to arrange
matters in such a way as to allow for the
existence of a proportion of electrons which
must, as universally agreed, swing to and
fro on either side of the grid.

Referring to Fig. 1 in which ¥ may be
considered as representing a plane or
cvlindrical triode with cathode C, grid G,
plate P, clectrons accelerated by G, are
caused to turn back
before reaching P at K. K
It can be shown that, '
in cases where I’ is only l

slightlv negative in po-
tential with respect to
C, K may be regarded
as a wirtual cathode,
but it can also be shownt
that the alternating
current properties of & may be very different
from those associated with the real cathode
C in that large alternating potentials can
exist at /{, whereas the alternating potential
at C can be made zero by earthing that
electrode.

The question as to why the oscillations
are maintained may be approached in the
following manner.

Let us suppose a small oscillation to be
already produced. If the clectrons were
entirely without inertia, they would respond
immediately to changes in the electrode

[9)

Fig. 1.

* MS. accepted by the kditor, November, 1934,

t The alternating current properties of a virtual
cathode have been studied in detail, in a paper
entitled “ Electronic Theory and the Magnetron
Oscillator,” which is due to appear shortly in
“ The Proccedings of the Phyvsical Society.”

potentials and there weuld be zero phase
difference between the electron current
received by any electrode and the potential
of that electrode. Because of electron
inertia the electrons do not respond imme-
diately to rapid changes in potential, and
in consequence the clectron current lags in
phase behind the potential.

In order to give mathematical expression
to the above, we might start as follows.
Consider the alternating potential

.
E e

to exist between the pair of electrodes,
C and G (Fig. 1). Only two electrodes are
necessary to produce electron oscillations
the effect of the third electrode P may be
regarded as subsidiary only in considering
the mechanism at work. The resulting
alternating component of electron current
between C and G may be written :

i = Ieitt—n
where % is the phase difference introduced
by electron inertia. Then the impedance
of the electron path between C and G may
be represented by

= 6_ égfﬂ: Zlem

v 1
The real part of z may be represented by R
and is given by

R =7, cosy

It is seen that the value of R lies somewhere
in the range — Z, to - Z,. The range of 5
corresponding to negative values of R is
clearly given by

ki _ 37
, <y < & o o (1)

The above simple analysis was given by
Hershberger (Ref. 3), but does not fully
represent the effects of electron inertia.
It is to be noted here that displacement
current is not referred to. The importance
of the latter will be evident from Fig. 2,
which shows the large value of admittance
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at high frequencies. Condition (1) would

be quite in order were it not for a phase
difference differing from " between the

calculated values of displacement current and
voltage, suggesting a form of loss in the elec-

5r
4}
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2+
L ©)
(e) <
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Fig. 2.

tron atmosphere. This ““loss ™ could only
be measured at the electrodes of the valve,
so that we cannot say that there is a real
loss in the dielectric constituted by the
electrons. This aspect is nevertheless con-
venient for present purposes, but will be
discarded later. If space charge is negligible
negative damping cannot arise (except
possibly with the assistance of an applied
magnetic field), so that it is absolutely
essential to include the effect of space charge.

In the case of a plane diode limited by
space charge (Ref. 1), to which Fig. 2 refers,
it can be shown that the range of valuesofy
which corresponds to negative damping is
actually

<y <2rm (2)

We may explain the difference between
conditions (1) and (2) on the basis of the
“ dielectric loss ”’ referred to above. The
‘“ dielectric loss ”’ over the range

ki
2

is such as to prevent the negative resistance
effect from showing itself. Conversely, the

7]<7T
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“ dielectric loss ”’ over the range

§27T ~7 <27
is negative, so that the overall effect of a
negative resistance is obtained, despite the
positive value of K.

Referring to Fig. 3, also reproduced from

Reference (1) represents the “ dielectric

¥
R
R,

loss ”’ and the main valve resistance in

R,
terms of the zero frequency value Ry The
ranges of p1 for which 7 is positive and
negative respectively correspond to the
ranges of n discussed above.

As might be expected, the value of 5
corresponding to maximum negative damp-
ing is close to the middle of the range given
by (2), e.g.,

. 37
2>

(3)

It is important to note that ¢ and % refer
to the electron curvent between the electrodes.
There are no means of measwring this current
at high frequencies by apparatus external

Fig. 3.

to the valve. Hence the importance of the
fotal current, which can be measured and
therefore has a real significance. The calcu-
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lation of 7 is nevertheless of interest in that
it expresses the electron lag, whereas the
phase angle of the total current is modified
by the presence of a large proportion of
displacement current. Actually, the total
current leads the potential in phase. In
reference (1) the total current is assumed and
the angle of lag of the potential, etc., eval-
uated. This method obviates the necessity
of a ““ dielectric loss,” which may therecfore
be regarded as fictitious. Thus part of the
clectrostatic potential at points in between
the clectrodes is set up by the electrons
themselves, so that electron inertia influences
the phase of the potential at intermediate
points. The fact that the phase difference
between displacement current and potential
difters from #/2 is not due to dielectric loss,
but merely to electron inertia.

The next step is to determine the value
of n in terms of the clectron transit time 7.
The latter is known in terms of the clectrode
potentials, geometry and space charge.
Negative damping 1s only effective when
both resistances of Fig. 3 are negative. The
condition of maximum negative damping
is also one of maximum negative conduct-
ance. From Iig. 2 this is seen to occur
when

]
pT =20 o ()

If by some artifice the loss introduced by
the large proportion of current which 1s
associated with the resistance r of Tig. 3
could Dbe removed, clectron oscillations
would be much casier to obtain. 1t is
probable that such an artifice has already
been adopted, the split anode magnetron
being a case in point. From {3) and (4)

n-igﬁT )

which means that the time delay between
electron current and voltage under the con-
ditions for which maximum negative damp-
ing occurs is approximately three-fifths of
the electron transit time. At very low
frequencies the time delay between electron

. I1 .
current and voltage 1s only = of the transit

time, as may be seen by inspection of Table
II of Reference 1. The result that the
clectron lag, as expressed by 5/#, is less than
T would be expected from the fact that at
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the instant of applying the a.c. potential

electrons quite near the positive eclectrode

have only a small transit to perform.
Condition (4) corresponds to

Ty=082T .. - (6

where Ty is the time period of the oscilla-
tion.* The relation (6) was given in Ref. 1
from the data presented therein. What
follows has not, however, to my knowledge
been published in detail.

Now while it is true that equation (6)
was derived by treatment of a plane ‘“ solid
anode ”’ construction, it is reasonable to
expect that with suitable conventions we
may cxtend this result so as to cover the
case where the anode is perforated (grid).
In this case the transit time to be considered
is not the time of a direct transit of electrons
from filament to grid, but is more nearly
the time of transit from C to K and back
again to G. If we consider a plane triode
for simplicity, the transit time from C to G
being T, the transit time of clectrons which
pass through G, reach K and return to
alight on G will be very nearly 37. The
value of the phase angle » corresponding to
these electrons will be given by

_ 9T
n=gP
and if these were the only electrons respon-
sible for oscillations the latter would be of
time period :

To=3x082T=246T

Ilectrons which miss the grid on the
return journey from /X and pass again into
the grid-cathode space before alighting on
the grid may also be involved in the mec-
hanism of oscillation. In order to take into
account all possible groups of electrons
which miss the grid once, twice, three times,
and so on, before being collected, let us
denote by N, the number of electrons which
miss the grid on the first outward journey

* J. Miller (reference 4) has recently been
successful in confirming the existence of electronic
oscillations in a diode with planar indirectly heated
cathode and a pair of parallel anodes between
which a tuned circuit is connected. The wave-
length range was in accordance with theory, T,
being given roughly by equation (6). As pre-
dicted in reference (1), the oscillations were found
to be extremely weak, despite the careful elimina-
tion of losses.
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from the cathode. We need not consider
the electrons which are collected by the
grid on the first outward journey as these
are known not to contribute to the negative
damping and the current which they pro-
vide may usually be reckoned as a dead loss.
Thus if the grid were replaced by a cylindrical
tube the diode thus formed cannot be made
to oscillate (Reference 2, p. 320).

So far we have not considered the in-
fluence of the plate P. Apart from the effect
of the potential of P on the position of K,
the transit time will not be affected for small
amplitudes of oscillation. In the mathe-
matics which follows the possibility that
P and C may capture electrons as they
swing about the grid is included, and it is
clear that for large amplitudes of oscillation
the effective transit time is reduced {(a <1,
B <'1). No attempt is made to calculate
the extent of the reduction, but this could
doubtless be done.

Following the course of clectrons which
miss the grid on the outward journey, the
majority of these will reverse their direction
in the neighbourhood of the virtual cathode
K and make their way back towards the
grid G. A few will be collected by the
plate > when oscillations are present. Let
N, be the number of electrons returning
from A, and let a fraction ¢ of these be
collected by the grid. Then the number
of electrons which have the transit time
37 is

Ny X ¢ Ih = w2 ()

Of the N, (1 — ¢) electrons which again
enter the cathode-grid space, a certain
number may re-enter the cathode when
oscillations are present, but the great majority
will be reversed in direction just in front of
the cathode and proceed again towards the
grid. Let this number be aN, (1 — ¢),
where a is very nearly unity. Of this
number a fraction ¢ will again be collected
by the grid, so that the number of electrons
which have the transit time 57 is

aNyt— @) xd .. .. (@8

O the aN, (1 — ¢)* electrons which
agaiu enter the grid anode space a certain
number will be collected by the plate P but
the great majority, say a fraction, g where
B =1 will pass back towards . The
number of electrons which have the transit
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time 77 1s then

BaNy(t — 42X ¢ .. .. (0
We may thus define the effective average
transit time 71 in the following way :

Ny . TY =37 . Ny + 57T . aN,(1 — ¢)é

+ 7TafN,(1 — )¢ + .. (10)
Ilie above may be divided throughout by
N,, giving the effective average transit time
of an electron which misses the grid at least
once. On re-arrangement we obtain :

T'—T¢(3+5a(1 — ¢) +-7aB(1—¢)*+ .. }{11)
The upper limit to 77 for a given value of ¢
is obtained by giving both a« and S the
approximate value unity. We then obtain

(12)

The series can be shown to be absolutely
convergent for all positive values of 1 — ¢
less than unity, and to have the sum

L

TV =T¢Z (3-+2m)(1 — )"
n=20

2 Ayt ;2 ¢) L (13)
We thus have
Ti—3T + 27[(17(][)_7"{’) (1

The influence of the grid pitch on the effec-
tive transit time 7 will be seen from Table 1.

TABLE I
Grid Capture It 74
Fraction ¢ T 7
\

o y _
1 9 7-38
3 5 | 4.10
2 3.0 3.01
1 3 2.46

The value ¢ — o corresponds to no grid
at all ; ¢ =1 to a grid of very open type
such as the Marconi LS5A. The values of

1

T will be on the high side, especially if the

oscillations are strong, in which case it is
very doubtful whether the approximation

a=f =1 1is justified. The last column
gives the ratio T“- using the relation
T, .82T% L

T9 = 8?[ , and represents the ratio of the
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time period of oscillation to the time of
transit (filament to grid). The values of

TO are likewise on the high side, for reasons

given above, but the error is not likely to
be great for values of ¢ between L and 1. Tt
must also be remembered that in the case
of cylindrical valves the transit time (cathode
to grid) is almost invariably shorter than the
transit time (grid to virtual cathode), and
it is thus evident that a cylindrical geometry
requares a separate treatment along similar
lines. Tt is, howevcr, likely that Table I
applies with fair accuracy to cylindrical

triodes if T is taken as § (Tesg - T6-sk).
On the Barkhausen-Kurz conception oscil-
latians were supposed to be produced by
electrons proceeding from I’ to A and back
again to F, the time period being given by
To=14T .. x .. (15)

The fact that experimental results have
on the whole shown fair agreement with
equation (15) has been a factor which has
largely influenced the acceptance of the
so-called ““ swinging electron ” hypothesis.
From the present note, however, we sce
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that the ratio Ty/T == 4 predicted by (13)
would also correspond to ¢ =} nearly
(Table 1) and it is significant that valies on
either side of .4 have been observed experi-
mentally. In particular, fairly definite con-
firmation is available in the case of valves
with closely wound grids, such as correspond
to a value of ¢ in the neighbourhood of $.
In Marchese Marconi’s Microwave equipment
the oscillations are of such a frequency that
Ty/T works out to abaut 2.8:1 which is
quite close to the value 3.01 given in Table
1. It is, however, not the purpose of the
present note to dwell toc much on the ques-
tion of experimental agreement, if only for
the reason that for the reasons already given
the calculations are necessarily soinewhat
approximate. If from the description pre-
sented the new point of view becomes better
understood the object of this note will have
been served.
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The Physical Society’s Exhibition

"HE  Twenty-fifth  Annual Exhibition of
Scientific  Instruments and Apparatus,
arranged by the P’hysical Society, will be

held on January 1st, 2nd and 3rd, 1933, at the
Imperial College of Science and Technology,
Imperial Institute Road, South Kensington, Lon-
don, S W.7. The Sessions will be as follows :—
Tuesday, January 1st, 1935 (admission by
ticket only), 3 pom. to 6 p.m. and 7 pm. to
10 p.m.

Wednesday, January 2nd, 1935, 2 pm. to
4 p.m. (session for members only, admission
by members’ tickets only). 4 p.m. to 6 p.m.
and 7 p.m. to 10 p.m. (admission by ticket
only).

Thursday, January 3rd, 1935 (admission
without ticket), 3 pm. to 6 p.m. and 7 p.m.
1o 10 p.m.

Tle leading manufacturers of scientific instru
ments will be exhibiting their latest products in the
Trade Section. The Research and lixperimental
Section will contain contributions from most of
the important rescarch laboratories in Great
Britain, and there will be a special sub-section
devated to ecxperiments of educational interest.
In addition, the work submitted for the Crafts-
manship Competition by apprentices and learners
will be on view,

Discourses will be delivered each day at 8 p.n.
as follows :-—

January 1st-—B. Whecler Robinson, M.A.
Ph.D., *“ The Architecture of Molecules.””

January 2nd.— C. V. Drysdale, C.B., O.B.E .
D.Sc.,, MIEE, FInst.P, “ The Problem
of Lther Drift.”

January 3rd.—H. Spencer Jones, M.A,,
Se.D, I'R.AS., T'RS,, “ Giant Telescopes.”

Members of Institutions and Scientific Societies
may obtain tickets from their Secretaries ; tickets
may also be obtained direct from the Exhibition
Secretary, 1, Lowther Gardens, Exhibition Road
London, S W.7.

Thermionic Emission.

By Arxorp L. RE1vany, 13.Sc., Ph. D, F.Inst. P.
A member of the Rescarch Staff of the General
Electric Co., Ltd., and of the M.O. Valve Co., Ltd.,
Wembley.

This book deals very comprehensively with the
whole subject of thermionic emission and is in-
tended for the serious student. Pp. 324 + i,
with 64 graphs. Published by Messrs. Chapman
and Hall, 11, Henrietta Street, Covent Garden,
London, W.C.2. Price 21s. net.
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Incremental Permeability and
Inductance”

The Role of Waveform in Measurement
By L. G. A. Sims, Ph.D., M.ILE.E,

Introduction

N the measurement of the incremental

permeability or inductance of ferro-

magnetic materials complications arise
due to the necessity for having a steady
current present in the exciting winding
during the measnrement as well as an
alternating component. This combination
makes the familiar types of A.C. indicating
instruments (such as, for example, the
dynamometer or the moving iron or hot
wire instrument) unsuitable because they
are unable to discriminate betwcen the
alternating and stcady quantities, of which
only the former may be directly required
in the measurement. Frequently the D.C.
quantity is the greater, in which case the
calculation of the alternating component,
though theoretically possible, becomes in-
accurate. For this reason, also because the
currents involved are sometimes very small,
methods of measurement have been used
which do not follow the classic methods
employed for testing iron under simple
alternating or simple steady excitation.

The present contribution, in dealing with
a number of such special methods, attempts
to clarify certain aspects of their theory,
particularly the part played by waveform.

In Fig. 1 are shown waveforms of exciting
current of a simple alternating nature,
flowing into a winding upon a closed iron
core. The oscillograms were taken [for
different amplitudes of sinusoidal voltage
at the terminals of the winding. The current
waveform is seen to be far from sinusoidal
even at low inductions, but the positive and
negative half waves are mirror images of one
another and only odd harmonics are present.
This is typical of simple alternating ex-
citation.

 MS. accepted by the Editor, May, 1934.
pted by y

In lig. 2 an exciting cwrent wave 1S
shown for the case when the same core
and winding are subjected to combined D.C.
and A.C. excitation, the D.C. component
being fairly large. It will be seen that positive
and negative half waves are no longer
similar. Both odd and even harmonics are
present.

This results, of eourse, from the fact that
the hysteresis loop is displaced. If the point
P on the magnetisation curve OA of Vig. 3
represents a state of steady magnetisation,
then, if cyclic magnetisation of sequence
C4H  4H .

L b be superimposed, the path
PCDC will betraced. The path will differ to

Tig. 1.

some extent if the negative half of the cycle be
superimposed first. It is known that the slope
of the cyclic figure is not stable until a number
of cycles has been completed. It cannot
be quite symmetrical even in its final form,
though this has not always been recognised
by experimenters. A loop which is sym-
metrical about the origin of axes is itself
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of symnietrical form and therefore can
produce only odd harmonics of current or
flux. But the displaced loop must also
produce even harmonics.

If from an oscillogram the minor or dis-
placed loop of large amplitude be recon-
structed, it is found to approximate very

Fig. 2.

roughly toa bent ellipse. The diagram of
Tig. 3 illustrates the general shape.

The presence of even harmonics in the
flux cvcle associated with such a loop can be
most readily demonstrated by forcing sinu-
sotdal current through the exciting winding,
when the flux harmonics appear in exagger-
ated form in the induced voltage wave.
This is demonstrated by the oscillogram

of Fig. 3a. The sinusoidal waveform is that
B
) i A
T C
AB
4o 4 |
/
7 '
! '
/ l ‘
e l
o [Lcan | +an | -
2 2
Fig. 3.

of the exciting current, superimposed upon a
direct current. The amplitude of the A.C.
was such that the resultant current did not
reverse in sign. Under these conditions the
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induced voltage wave was of the irregular
form shown, the presence of even harmonics
being clearly evident in this voltage wave
and thercfore, by inference, in the flux wave.

It is very helpful to have in mind certain
of the properties of periodic complex wave-
forms in order that the simple properties
of the wave containing only odd harmonics
(characteristic of pure A.C. excitation)
may not obscure the complex considerations
which arise when incremental magnetisation
1s concerned.

We may write a IFourier series in the form

Sy = aysin § + a,sin (20 — a,)

+agsin (30 —ag) + .. .. aysin(pf—a,
then, for a flux wave, an ordinate at angle
0 will be given by

g = $sin@ + $,sin20 — oy -+ pysinzf—ay

oo dysin (Pl — )
As we shall not be concerned with the
formal proof of Tourier’s thcorem, but
only with applications in which a statement
of all terms ol the series is not necessary,
we may simplily the expression for ¢ to the
form

Fig. 3a.

J) = ¢p = ¢ysinf
where n may be any positive integer. That
is, In equation (1) we take a component of
fundamental frequency and a typical har-
monic. It will be straightforward to inter-
pret results obtained from this compact
form as though they had been obtained from
the tull Fourter serics.

Case I.—The function must be symmetrical
in respect of a period 2= for all integral vatues
of n. That is,

dpsinnl —a, .. (1)
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JO = flem + 9 e o (2)
At angle (27 + 0),

Gor + 9 = Py SIN (2m + 0)
b odpsin(n(zr + 0) — a,]
é,sin (27 4 8) + ¢, sin
[e2nm 4+ n8 — a,)

= ¢ysin -+ ¢,sin (nd — a,,)
or . e = e lor all integral values of 1.

So the flux wave containing odd and even
harmonics of any phase repeats exactly each
27 radius so long as the term harimonic
is understood to infer a frequency which is
an integral multiple of the fundamental
frequency. (This terminology is, of course,
so well understood that it may be thought
unnecessary to mention it. But the fact that
a wave can readily be svnthesised experi-
mentally in which the component frequencies
are not multiples of that which might
reasonably be regarded as the fundamental
—as, for instance, with two or more alter-
nators in series—makes a short comment of
some utility.)

Case 11.—-Half-wave symmetry is peculiar
to complex waves containing only odd
harmonics and is independent of the phases
of the latter. The equation to be considered
is

fty = —flm + ¢ 3 “ (3)

At angle (7 + )
(l”ﬂ 6) — ¢1Sin (77 i 0) + (I’nSin En(ﬂ + 9) i an]
- ¢ sin (7 + 0) + ¢ sin[nm + 18— a,]

1f » is odd we have

b= 8

or ¢inie)= — Po
That is, equation (3) is satistied for all odd
values of #.

— ¢ysinf — ¢, sin[nf — a,

If » is even
(]S(,.,._{,g): = élsin0+¢"sin [)10 a,]

or  daret — b

That is, equation (3) is not satisfied for
even values of n. So a complex wave con-
taining even harmonics does not possess
hali-wave symmetry. The interval = is
not a typical interval if even harmonics

are present, though it is typical if only odd
harmonics occur, whatever their phases.
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Case I1].—Complex waves containing odd
or even harmonics, all in phase with the
fundamental * have a special symmetry
of the form

fty = —flzm — 1) - Sy
At angle (2m — 6)

T g):</>1sin(277——0)+¢,lsin[)z(27r -0) —a,]
-, sin (27— 0)+ ¢, sin[2n7 —nf—a,]
— — ¢,sin 6 — ¢, sin[nd + a,]
Thus
bin )

Therefore symmetry of this form (which is
not true half-wave symmetry) is possible
with harmonics of any order so long as each
harmonic is either in phase or in antiphase
with the fundamental. (It is perhaps worth
noting that the condition is not peculiar to
waves containing only even harmonics. At
least one well-known text-book is in error
upon this point, and the slip may have
found its way into others. The condition is
characteristic of harmonic phasing.)

— ¢ only whena, = oor =

Case IV .—Quarter-wave symmetry is pos-
sible in complex waves containing only odd

harmonics, which must be in phase or
antiphase with the fundamental.  The
equation to be considered is

1) = flr — 1) )
$ia_gy= p1sin(m — 0) + ¢, sin [n{m — 0) —a,]

— ¢, sin(m — 8) + ¢, sin[nm —nl — ay]
If wisodd and a, = oorm
g —pysinl ¢, sinnf

that is (f)(ﬂ_.g) (f)
satistied.

I{ » is even or if a, is finite, equation (3)
is not satisfied.

Therefore, quarter-wave svmmetry 1s
peculiar to complex waves containing only
odd harmonics in phase or antiphase with
the fundamental. (If harmonics are abscnt,
the simple sine wave has, of course, quarter-
wave symmetry. It also possesses all the
other degrees of symmetry we have con-
sidered.)

Since, by Casc II, all complex waves
containing only odd harmonics, ol any phase,
possess  half-wave symmetry, therefore

and equation (3) is

* 4., When ¢ = o both fundamental and har-
monic are zero and changing in the same direction.
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Case TV is included by Case 1T, and wave-
forms having quarter-wave symmetry have
also half-wave svmmetry.

The cases considered demonstrate that
the conditions in iron when excited by
alternating current alone are much simpler
than those which exist when both A.C. and
D.C. excitation are applied. In the former
case only odd harmonics appear, and the
waveforms produced have mathematical
svmmetry which is never of an order less than
that covered by Case I1. This simplifies the
theory of measurement appreciably. When
D.C. and A.C. are present the cven har-
monics which occur render the degree of
waveform syminetry never better than that
of Case III. 1In general the waveform is
mathematically quite unsymmetrical, since
it 1s not certain that the harmonic phase
requirements of Case II1 will be met. In
any event, Case 111 does not open any avenue
by which easy measurement may be ap-
proached, and the unsymmetrical waveforms
may thercfore be considered without further
reference to this special case.

Methods of Measurement

Various methods of measurement may
now be considered, the following svmbols
being used.

B. H. = steady values of induction
and magnetising force res-

pectively.

4B AH = increments of induction and
magnetising force due {o
alternations  superimposed
upon the steady magnetisa-
tion.

N incremental permeability.

Lo mductance corresponding to u..

(1) Static or Ballisiic Meihod of Measure-
ment of ..

This method has been used by Elenbaas*
and independently by the writer in experi-
ments upon stalloy. It has probably found
fairly general application.

A simple form of the cireuit is shown in
Iig. 4. The test coil is denoted by X the
exciting coil being shown as T, the coil 7,

* See " De Effectieve Permeabiliteit hij Groote

Amplituden.””  W. Elenbaas. Publication of the
Philips Lamp Factory, Eindhoven (Phipica IT.
209-214, September, 1931).
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forming a search coil with tappings for
connection to a fluxmeter or ballistic
galvanometer . Current is taken from a
battery B through variable resistances R,
and R,, the latter being short-circuited at
will by a rotating commutator C. The
current values so obtained are registered
by a moving coil meter 4.

TO A.C. SUPPLY
FOR DEMAGNETISING

The magnetic cycle is illustrated approxi-

mately in Fig. 3. The following descrip-
tion of procedure will make it clear
that the method is one of simulation.

The variations of current produced by the
commutator and resistances imitate the
alternating component of exciting current
experienced in practice by the iron with
combined alternating and steady excitation,
the alternating component being symmetri-
cal about the steadv value.
The test procedure is as follows:

The current is adjusted to a value corre-
. 4H" .
sponding to (H -+ . ) by means of R,, the

commutator being in a position to short-
circuit R,. The commutator is then turned
so as to bring R, into circuit, which is then
adjusted until the current corresponds to
(# —4H)
2
about 50 times and the fluxmeter or ballistic
galvanometer then connected to the appro-
priate search coil. The deflection is read for
a further single movement of the com-
mutator.

The iron has been excited between the
point C on the reversals curve 0. (Fig. 3)
and the point 1) on the major hysteresis loop.

B

The commutator is rotated
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The slope of a straight line joining C and D
gives the ratio (4B/4H) which is measured.

The excitation should be restored to the
point C by the commutator before the next
adjustment is made.

The method is very flexible and satis-
factory so long as known increments of H
are required. It is less satisfactory for
stated increments of B as trial and error
adjustments for the required 4B become
necessary. The accuracy does not depend
mainly upon the fluxmeter or ballistic
galvanometer, as might be supposed, as
these can, if desired, be referred to a standard
mutual inductor for each reading. The
accuracy is limited rather by the ammeter,
errors of observation becoming evident in
measurements in which 4H is small com-
pared with H, since both have to be measured
on the one scale. But this error is clearly
only likely to be of importance in extreme
cases, since the scale of a good moving-coil
instrument enables very close observation
to be made.

It is of interest to notice that the method
strictly simulates the case of A.C. super-
imposed upon D.C. only for the case in which
the A.C. isswitched on, above the D.C., at the
instant of passing through zero and growing.
But in practice the switching instant must
be ignored siuce it cannot be controlled, nor
is it taken into account by other methods of
measurement. It is of more importance to
notice that the static or ballistic method of
measurement takes into account the full
amplitudes of 4B and 4H and thercfore
includes in the calculated 1y and L all the
odd and even harmonics as well as the
fundamental. Since time does not enter as
a factor in the calculations, the waveform
does not complicate the measurement.

Other methods of measurement which are
commonly used are of the so-called dynamic
type—that is, they involve true superim-
position of alternating and direct current in
the coil under test. Ot these, bridge niethods
form an important group.

(2) Measurement by Bridge.
Modifications of Hay’s Bridge arc usually

employed.  The British Post Office uses the
arrangement shown in Iig. 5.%

* See Ryall, Post Journal,

Vol. 21, Part IV, 1929.

Office Lngineers

January, 1935

L7, is the coil under test.

QSP are non-inductive resistances.

C, is a standard condenser assumed free
of loss.

C, and C, are isolating condensers.

C,;, R, and R, are components of the
Wagner earth.

C, isolates the battery B from the detector
telephones.

l is a choke to prevent undue shunt action
by the battery branch on the detector.

r and mA enable the D.C. to be adjusted,
and this can flow only through L,r, and Q,
in the external circuit.

m1” is a Moullin valve voltmeter measuring
by volt drop the alternating current passing
through P and therefore through L.r..
It is required for the final specification of L,
but is not essential to its measurement.

71

Cs R4 - Ro

||||

Fig. 5.

')
w

A simpler arrangement of the same bridge
may be made as in Fig. 6. Here the D.C.
passes through the A.C. source, whilst in the
previous circuit it was isolated therefrom.
There scems to be no great merit in isolating
the source so long as the transformer 7" does
not take excessive primary current due to
the polarisation of its core. The source
should preferably be capable of maintaining
a sine wave of voltage despite the distorted
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current taken from it by 7 under the test
condizions.

For both bridges we have at balance
. I
B 78 .
7nd RE TN S =
[ ) C ij ]wLA PQ
= La_ PQ—r.S...(1)andr,—w?L.,CS...(2)
Putting (2) in (1)

Ly pp - wisi,c

C

PQ( 6

T —{-LJZC?.\'Q] (6)

It will be noticed that both the incremental

inductance L, and the loss equivalent
resistance 7, depend upon w?

It can therefore be seen that a clean
balance cannot be expected on account of
the current distortion introduced by the
iron of the test coil L,7,, at any rate in those
cases where the coil has a closed iron core.
The bridge balance is then obtained only for
that frequency which predominates, which
will normally be the frequency of supply.

Consider now equation (6) in conjunction
with l'igs. 2 and 3a. Assuming that wave-
form distortion of the type shown is occur-
ring, the equation cannot yield a single
result which represents the true excitation
amplitude.

In general we have

whence L, L

LA ali, o AH
But the ratio so obtained may ditfer appreci-
ablv from the true value, which isindicated
by the oscillograms of Figs. 2 and 3a, and,
as already stated, will only inchide the
amplitude of the fundamental frequency
component.  This cannot readily he avoided
when bridge measurements are employed.
If telephones are used for detection, the
effects of the harmonics are audible but
have to be ignored, the balance being made
by selecting the fundamental tone. If a
vibration galvanometer is used as a detector,
it is theoretically possible to abtain a serics
of balances corresponding to the fundamental
and the more prominent harmonics by
altering the tuning of the galvanometer and
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the adjustment of the bridge comnponents,
thus providing material for a series ol
solutions of equation (6). But, apart from
the practical ditficulties entailed, the solutions
so obtained would be ol little value since, in
order to relate these with the true magnetisa-
tion cycle, the relative phases of the
harmonics would need to be known and these
could not be obtained.

-

Fig. 6.

In gencral, therefore, the A.C. bridge
must be regarded as a method of measuring
sinusoidal quantities, usually of fundamental
[requency, and most suitable for testing
that type of inductance which, by reason
of an air gap in its core, or the complete
absence of iron, does not cause current or
voltage distortion. \Where this is not the
case, results obtained by the bridge cannot
be expected to agree closely with values
obtained ballistically.

In addition, the author’s experience has
been that the A.C. bridge lacks flexibility
where incremental inductance measurenients
upon a number of different types ol coil are
desired, for the combined demands of the
A.C. and D.C. circuits call for a varicty of
components and sources of supply which is
inconvenient and often difficult to provide.

(3) Commutator Method.

Spooner has described a series of in-
cremental measurements using a commutator.

B2
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The exciting current was made approxi-
mately sinusoidal by the addition of resist-
ance 1n the A.C. feed to the test coil. The
resulting non-sinusoidal A.C. voltage was
rectified by the commutator and measured
by a high resistance D.C. moving-coil volt-
meter, as shown in Fig. 7.

Spooner states that this arrangement gave
the average voltage for one half cycle, the
other being suppressed. The maximum
induction was calculated from the D.C.
voltmeter reading. The reason for the use
of this method was the considerable distortion
of the A.C. volt wave, ‘‘ otherwise the
induction amplitude would have been difficult
to estimate accurately.”

SYNCHRONOUSLY
DRIVEN COMMUTATOR

MOVING COIL
VOLTMETER

TO D.C.
SOURCE

AC.
AMMETER
Fig. 7.

In the short description of his apparatus,
the author concerned* gives hardly more
detail than that contained in précis above,
though the commutator would appear to
have been of a type having fixed contact
time, but variable phase. However this
may have been, we shall endecavour toshow
that a commutator used for incremental
permeability measurements ought theoreti-
cally to be of more complicated design than
that commonly emploved in measurcments
upon iron under pure A.C. excitation.

A commutator for the latter purpose is
employedy, for example, in the Lipstein test,
in order to determine waveform. Ior this
application a contact time extending over a
half period is correct, but we shall show that
this is theoretically not correct when the iron
is polarised by a steady field.

Suppose a half-wave comnmtator is con-
nected in the usual way to a moving-coil
voltmeter. In general, the flux cycle may
be expressed by the equation

b=3d./()

il _Se;PlzysiC(zl Review, Vol. 25, 1925, p. 529.
t See Diciionary of Physics (Electricity Section).
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where f{f) represents a Fourier series, the
terms of which have difterent coefficients,
and é may be taken as the peak value of the
fundamental component.

Then the voltage at any instant will be

N dé

108 dt’

N , d
.20,

where N represents the search coil turns.

The rcading of the meter will be the
average of ¢ over the contact time of the
comimutator, or

or e = — .
108

I o, od "
E IOJ_Tj“‘w.d—tf(t) Lo

Né
10°7 |:f(/)
Equations 7 and 8 are quite general.
The time interval T is the periodic time of
the complex wave, and the interval of
contact is measured from the instant at
which the brush first makes contact. This
instant can be altered at will by moving the
brush. The brush is so moved until the
voltage reading attains a maximum value.
Suppose we write

flt) =sin @ + a,sin [(nd — a,]

that is, employ the shortened harmonic
series already used in the introduction. ILet
the contact interval be a hall period,
beginning at angle 8.  Then from (7)

L]

2
or E

i

A {
= N

= = 10%. 71"
0 — wi.

- Né [ T+B/q

F= IosT[,\ cos BI'B p @n

(sin 6 + a, sinnf — a,)dé.
1= Blw
where

whence, if 7 is odd
Né a, :
=— 2 -2 C —a |..

B o8 T L cosf -+ 2 " osnf a.] (10)
We have seen from equation (3), Case 11
(Introduction), that, when # is odd, = is a
typical interval for all values of a. The
commutator of contact period = needs then
only to be adjusted in phase until the
bracketed quantity in (10) is maximum in
order that the voltmeter may indicate a
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voltage proportional to the full amplitude of
the complex flux wave.

The commutator suppresses one half wave

.

)

of voltage, but the value of 7" will be ( )

\ W

b1 . A
or " where fis the frequency, and we have

E:—zﬁff{cosﬁ+%cosnﬁ—a (r1)
or ]
E=—2 r g (x2)

108’
where £ represents the value of the bracketed
quantity in (11), adjusted experimentally to
a maximum,

Since the contact time of the commutator
is a typical interval for the flux wave (with
n odd), the factor (2£$) then represents the
full amplitude of the complex flux wave, and
so the commutator and voltmeter enable this
amplitude to be determined. The result can
therefore be applied in permeability measure-
ments in which only odd harmonics occur,
as, for instance, when no superimposed
steady polarisation exists.

Reverting to equation (g), suppose » is

even. Then equation (10) becomes
N
2 — — 7
08 T[zcosﬁ + o]
whence (12) becomes
5 2N¢f
10°

That is, the commutator of contact interval
m 1gnores the cven harmonics in a complex

+9

ond |INSTANT OF
MAXIMUM IFLUX

1
!
!
|
|
I
!
I
!
4
i
i
[
1
+
1
!

st INSTANT OF

]
1
1
|
|
MAXIMUM FLUX i
|
]
[}
|
|

f(t)=a SIN @ +033 & SIN 20 -45

Yig. 7a.
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waveform and thus, in general, deals only
with the fundamental component and the
odd harmonics. The result also follows from
equation (3), Case IT (Introduction}.

Since cven harmonics must occur during
incremental magnetisation, the resnlt shows
that a commutator of special design is
needed for such measurements. The design
must be such that both phase and contact
time are variable. The plhase must be

+¢

2nd (INSTANT OF
MAXIMUM FLUX

1
15t INSTANT OF
MAXIMUM FLUX

f(t)=a SIN & +0:33 a SIN 26
Fig. 7b.

adjustable so that contact may be made at
the instant of, say, positive maximum flux,
and the contact period must then be varied
until contact is broken at the instant of
negative maximum flux. (See Figs. 7a
and 7b.)

We have seen that the contact period can
then never be exactly =. It follows that
there will always be two possible maximum
readings of the voltmeter connected to the
commutator : one corresponding to a contact
period less than = and one to a contact period
greater than =, the sum of the periods being
2m.  These conditions can be shown in the
voltage equation by restating (9) with
different limits. TtThus, when even harmonics
are present and a variable phase variable
time commutator with one contact segment
per cycle is used we have

N¢ [/ kY
P == = (= 0
E 108. T| cos 8
a mdy
— (" .cosnl — a, | ]
W B
.2
where 68 = wt and 7 T
w
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The contact phase B and the limits are
adjusted experimentally to give maximum E
but, owing to the double valued upper
limit, there will be two possible experimental
settings giving maxima for L.

Since the value of T is not aflected by the

limits (it has the value (™) or (}) as in the

N4

’

case of the ‘‘ odd harmonic”’ commutator)
the flux amplitude can be cvaluated in
terms of either of the two voltage readings.
Thus, by analogy with (12) we have

N .
B, = — 2 ardy
and  E,— — IL\;]; (2k)

In either case the bracketed quantity is the
required unknown.

It is perhaps worthy of note that the
actual contact interval does not need to be
known.

Possibly, incremental permeability mea-

surenients have wusually been  made
with such a commutator. If not, then
there may be scope for experiment,
preferably  with synthesised wavelorms

having pronounced even harmonics. In

€

TO SEARCH COIL
AND METER

-l

TO SEARCH COIL
AND METER

3

Fig. 7c.

any case, it scems quite certain that the
fixed contact time commutator is theoreti-
cally unsound for this class of measurement.

It would appear feasible to obtain the
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variable contact time by the use of a barrel-
type commutator with a tapering segment.

An alternative arrangement, using two
commutators, has been suggested to the

writer, in correspondence, by Professor
G. W. O. Howe. It is as shown in Fig. 7c¢.

The two commutators are mounted upon
the same shaft. With the brushes con-
nected in parallel the circuit is closed when-
ever cither brush makes contact, and by
moving the two brushes the contact period
can be varied from = to 27 The series
connection requires both brushes to be on
their conducting segments before the circuit
can be complete, and so the contact interval
can be varied from 8 10 =. Adjustment of
phase could be made by a rocking gear
operating equally upon both brushes.

The two possible maximun values of
average voltage would be equal, so that in
practice ecither the series or the parallel
arrangement would suffice.

(To be concluded.)

Radio Communication, Part I: Ilistorv and
Development (Science Musenum Handbook). Bv
W.T. O’ Dea, B.Sc.,, AM.I.LE.E., I.M. Stationery

Office, Adastral House, Kingsway, London,
W.C.2. Pp. 95, with 58 illustrations. Price
2/6 net.

The technician can always learn from rcading
the history of his subject, and this little book on
the history and devclopment of radio communication
is verv full of useful interest. The book is one of a
scries produced by the Science Muscum dealing
with technical subjects embraced in the wide
collection of the Museum. This does not detract,
however, from its value as a concise history of
radio communication, the only references to the
Museum in the text being the liberal use of asterisks
to mark originals or replicas which are represented
in the Muscum collection.

The treatment is fairly conventional, starting
with a brief account of early classical experiments
and a quite general review of the fundamental
processcs of radio transmission and reception.
The story then passes through early wireless
experiments to a discussion of the valve and the
devclopment of valve transmitters and of broad-
cast receivers. The book closes with chapters
on television (and picture transmission) and on
miscellaneous matters such as microphones and
loud speakers, all treated historically. One is
mildly surprised to recall that the moving-coil
loud speaker goes back to Siemens in 1877 and the
‘“inductor dynamic” speaker to a patent of
Cromwell Varley in the same year.

In every case the subject is brought verv much
up to date and the text is, throughout, readably
and interestingly presented, well illustrated, as
such books should be, mostly by photographs.

J. F. H.
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Notes on the Theory of Diode Rectification*
By Jean Marique,

Fng.A.I.Br. and Radic-E.S.E., Lecturer at the University of Brussels.

Introduction

ARIOUS authors have studied the
v theory of operation of the diode

. feeding a load resistance shunted by
a capacity. This study is capable of great
simplification if one makes the following
assumptions :—(1) the current-voltage char-
acteristic of the diode is replaced by a
straight line ; (2) the capacity between the
extremities of the load resistance is negligible,
or infinite.

In practice neither of these suppositions
will be realised, but the simplifications that
they bring about are such that they are
generally allowed.

In studving the operation of a diode we
have adopted either one or the other of thesc
hypotheses ; for it seems unnecessarily
complicated to reject both of them at the
sanme time. The present article deals with
the case where the first hypothesis is allowed,
but not the sccond; that is to say, we
assume that the characteristic of the diode
is linear during the passage of current, but
recognise the existence of capacity.

The solution of the equations does not
present any difficulty : this has already
been done in various forms, notably by
Colebrook!, by Rocard® and by Lewis?

E SIN wtg-)

IL5J+

IR
Lo
) .

* MS. accepted by the Lditor July, 1934.
1 Colebronk, W./. & E.W. November,

1930,
P- 595-

* Rocard. L'Onde Electrique, 1932, p. 23.
3 Lewis, W.I.. & E.W ., Sept. 1932, p. 487.

This last author has drawn curves repre-
senting the instantaneous values of the
rectified voltage for arbitrarily assumed
values of the initial angle of the passage
of the current. Other authors, as, for
investigated the case where the capacity
is infinite.
We have considered it to be of particular
interest to studv the
i
all rectifiers ol trans- /
mitters and reccivers
and in certain measur-
ing instruments. The
tions has been made
graphically ; if the cal-
culations arc long and .
often not precise, they nevertheless permit
that simpler theories are incapable of show-
ing, and which merit theoretical justification.
(1) Notation
The circuit considered in this article is
characteristic of the diode can be replaced
by a straight line as in Tig. 2. We will
call p the resistance of the diode during the
passage of current (this resistance also
source) ; R the load resistance; € the
capacity of the condenser placed across this
resistance ; I sin w¢ the e.m.f. applied to
the whole; 4 the total instantanecus cur-
resistance ; 1, the instantaneous current in
the condenser, v, the difference of potential
across the diode, and v, the instantaneous
difference of potential across the resistance.
During the passage of current we have
Vet ve . .. (D)
.. (2)

vd
Fig. 2.

example, McDonald? and Tanasesen,® have

condition met with in

solution of the ecqua- &

us to give evidence of certain phenomena

represented in I'ig. 1, and we assume that the

takes into account the resistance of the

rent ; 4, the instantaneous current in the
(2) The Condenser Charge

E sin wi?
pL = g

s+ McDonald, W.E. &
5 Tanasescu, W.I:. &

W, dc-‘c., 1931, p. 522.
IL.W., Feb,, 1934, p. 08.
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v, = Ri; .. .. . o (3)
v, =(I;Ji2dt ¥ o5 < (4)
1 =1+ 1, o e oo (8)

Eliminating ¢, 1, 4,, and v,, we obtain

4, (I = I> —-Esin {

at " \pC TRC) VT M@
which is a known differential equation of
which the integral is

3¢ I :
E (pcﬂ—RC)smwt—wcoswt

i

S I :
<E RC/V +(U

+K.g_(/% RLC)I

where K is a constant dependent on initial
conditions. This equation can easily be
changed by substituting

w

Sk R
pC ' RC
It then becomes
U, el sin(wt—qS)fK.e‘(plc R"[c)/ ]
I+ &
R

The initial condition is given by
v, = E sin wt,

which enables us to calculate K. If we call
a; the angle which corresponds to ¢, and
replace wt by a for the purpose of simplifica-
tion, the formula becomes

' P
[t +£
vy cosp| . B .
E*I~P sin (a ¢)+[cos</>smal
R
— sin (o, a;gjl D

#e
J

(3) Discharge of the Condenser

When the current no longer passes through
the diode the current which traverses the
resistance is due entirely to the discharge

WIRELESS ENGINEER
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of the condenser ; the equations are then

Vo= — érizdt )
v, = R, . 2 . (9)
Ty = iy - - .. {10)

4
If we put v, = Me RC’
The beginning of this condition corresponds
to the time ¢, or to the angle a, defined by
v, = E sin wly = [ sina,
From this it is possible to deduce M and by
substitution one obtains

a— ag

«wRC

U, .
7= sinay.e
The time constant of the loaded circuit can

conveniently be expressed § = R.C.

noting that o = 2—77; the equation is changed
to

v . =Tz put

E"—smag.e P (11)
and equation (6) becomes

2 I 6

tg¢:T—<I-—I—:27TI RT (IZ)

oC RC) Ty

(4) Steady Conditions

Equations (7) and (11) enable us to
calculate the value of the voltage v, for all
the angles a. Equation (7) is valid for
angles between a, and a,, and equation (11)
from a, to @y ; from this point equation (7)
again governs the phenomenon, and so on.

In the steady state it is apparent that

a’y a; + 27
because then one obtains
v”vt‘ vc\
\E/u, (% u
The angle at the commencement of the dis-
charge is obviously equal to the angle at

the end of the charge; one must therefore
have for the angle a,

U\ ¢
(— | == SInl a4

E

/ ag

By substituting sin a, for BEQ in equation (7)
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we obtain the condition

a2

& 0 sin a, — sin (a, — ¢) e

fid
I+R

cos ¢
The end of the discharge must be such that

ay
tgd

sina; — sin (a; — ¢) L (13)

%: sin (a; -+ 27) = sin a,
from whieh by substituting in (11)
ag T o T T
sing,.e” ®=sing;.e® %.e%.. (14)

The two equations (13) and (14) enable
us to calculate, in relation to the given data,

y

0° o 90° 0o o
Tig. 3.

the angles a; and a, which correspond to the
condition, which we are investigating ; these
two relations must be satisfied simul-
taneously.

To arrive at values of «; and a, which
agree with the charging condition we plot
as ordinates the value of

a
I £ : £
) sina — sin (& — &) |e
L cos ¢ ( $)

and as abscissae the angles, taking as para-

and .. We thus ob-

p 1
tain curves similar to those of I'ig. 3.

The values of a, and a, corresponding to
the condition of discharge are obtained
by taking as ordinates the values of
a T 2
27 @ 4

meters the ratios

2 —sina.e
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for angles smaller than 9o°® and the values of
a T

‘ ]
z=sina.e®"

for angles greater than go°, the angles being
plotted as abscissae; the only parameter

Z

0° oq 90° [P o

Tig. 4.

to be considered in this case is the ratio
ﬁ(Fig. 4). For each ordinate of Figs. 3 and

4 there are corresponding values of both
a, and a,. We thus obtain for each value

6 .
of parameters :de, two series of values

for (ay, a,) corresponding to the charge and

discharge condi-

tions. 90°¢
In the steady

state the angles c

must satisfy these

two series simul- !

taneously. I a, d

is plotted against

a, we obtain for

the two series the o

curves ¢ and 4  %° &

(Fig. 5), the inter-

section of which

gives the required value of the angles a;

and a,.

180°
Fig. 5.

(5) The Angles o, and a, in the Steady State

We have plotted in Fig. 6 the results of
the preceding graphical calculations which
show the variation of a; and a, as a function

of 9 taking R as parameter. In view of the

T
difficulty of determining graphically with
precision the angles corresponding to large
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values of ,}i,
only as a general indication. We see that,
other things being equal, when we increase
the value of the capacity C,
the angle during which the
current flows diminishes ; the
beginning and the end of the
flow of the current take
place more and more sym-
metrically in relation to go° as
C is increased.

these curves should be taken

(6) Form of Rectified
Voltage
From the steady statc angles

determined above, we have
shown in Fig. 7 the approxi-

January, 1935
(7) Average Rectified Voltage

The ratios R and 9 being fixed, the ratio
14

T

=20

|0

E SIN &

mate form of the rectified voltage
for

- = 20 and b _
=20 and =
The smoothing resulting from an increase

of the time constant of the charging circuit
is clearly shown in this figure.

1;2;35and 100.

1,000 ~)

100

100 100011000 J100 |20 5

i

WS

o° o 90° 0o 180°

(&8
Fig. 7.
Vg . . ,
7 varies during each period between a,
and «,. Equation (11) enables us to
calculate simply the average value - of
.Y, 4
the ratio 5 we have, in fact
U 1 ag + 27 ~ae—ag T i
= ———— sin a, . am 8 .da
E  z2nda;—ay)a, 2
g 21 . 2n + ag — a2 T
- = ——.slla,| I —¢ am o
T 27 fa, —a, ”
(15)

Fig. & shows how the average rectified
voltage varies for different values of

as a function of the time constant of the
charging circuit.

These curves show the existence of a

‘b”L -
ja for
They show also that apart {from the question
of smoothing, which is not considered here,
the average rectilied voltage increases, other
things being equal, when the capacity C is
increased.

o R
limiting value of each value of —.
P

However, beyond a certain value of C
(or of 8), the increase becomes slight ; and
it would appear that there is no advantage
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in going beyond the following time constants

R 7

p T
1,000 20
100 I0
20 5

5 1

We find, therefore, a theoretical justifica-
tion for the statement made by McDonald4
and a less arbitrary basis for calculation
than that given by this author.

We see, also, that by employing large

E
unity ; this is the well-known case of the
diode used as a peak voltmeter.

R . . U
values of — we can obtain ratios -2 very near
p v

. L
In practice the ratio é"

8 g . R @
TwhenT > 100 (see l'ig. 8.)

. e
frequency is changed the ratloTvarles, and

i order that the voltmeter readings remain
independent of frequency it is necessary that

is independent of

But when the

100
f>

Apart from the limitations due to the
rmeasuring apparatus, stray capacities, etc.,

R

5 = 1000, =
P /—f
v 3 100
Ay
E ) 20
o5 5
€ 1 10 9 100 1,000
T
Fig. 8.

the necessity for such a condition should
not be lost sight of if the same apparatus
is to be used for both high and low fre-
quencies.

(8) Output and Efficiency

The A.C. source L sin wt supplies during
the period an average power
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T (22
We=_-

o

1. Esina.da.
-~ ay
Jut equations (1) and (2) enable us to write
Esina — v,

P
From which we derive
E? /(o2 ag g . \
o= < sin®a.da — bf.Stna.(ia)
277,0 Joag ay
r
N[ —"R_.,.,
A p =20
osf
0 i 1
1 10 100
g
T
Fig. 9.

. ;U
The instantaneous values ol - between a,

L
and a, are given by equation (7), which can
be put in the form

ay

Y. ,llvsin (0 — ¢) + Be 1w (7')
E L
Putting
4 cos ¢
P
I+ R
1+ A
___ R ina, — sin (a; — ¢)
T sin a, 1

The average value of the power supplied by
the source is given by

72
W, = E
27p
{(ﬂm 2% : Sin 2a, _;_.“2 ; (1 — A cos ¢)
+ 4 s;n ? (cos 2a, — €OS 2ay,)
{ Basin? [/CS +sina1>
— A . - O
sin® ¢ K ay i0h
- B P L T
((:05&2 T e Je T ww ’} (16)
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From the values of a; and a, found for

6
% and T we can calculate the power TV,
We can write the cquation (16) in the form
aE? ,
W,=— .. o€ .. (169
2Tmp

where « is the numerical value of the terms
between brackets, and we can also write
equation (15) in the form

vm

7= b
The average rectified power has the value

W vy b2E?
" R R

. .0
It increases with .
T
The efficiency can then be written
w, b p

- = 27T — . 5

W:Wa a R’

Fig. g drawn for IS = 20 shows that the effi-
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ciency increases when the time constant of the
charging circuit is increased. This increase

is slight within the limits ofg,which we have

considered.

(9) Conclusion

It has been thought of interest to in-
vestigate the theoretical case of a diode
with a linear characteristic feeding a resist-
ance shunted by a condenser of given value.
To avoid calculations disproportionate to
the results we have limited our investigations

T on the

angles a, and a,, on the average rectified
voltage and on the output. This study
shows that independently of the improve-
ment of smoothing, the increase of the time
constant of the load circuit increases the
average rectified voltage, the useful power
and the output.

. . R 0
to the influence of the ratios— and -
p

Correspondence

Letlers of technical interest ave always welcome.

In publishing such communications the

Editors do not necessarily endorse any technical ov gemeral stalemenis which (hev may contain.

Receiver Performance Data
To the I:ditor, The Wireless Engineer.

S1R,—With reference to the articles appearing in
your associated journal The Wireless World on Re-
ceiver Performance Data, by W. T. Cocking, it would
seem desirable to point out some of the pitfalls which
beset the path of the experimenter or research worker
when attempting to obtain absolute measurements of
receiver performance at radio frequencies.

It is within the knowledge of the writer that
standard signal generators manufactured by
different firms possess widely difierent character-
istics, and though presumably delivering known
voltages {o the input circuit of a receiver, give
sensitivity and selectivity curves which do not
tally with each other. This would appear to suggest
that the specified voltages from the atlenuators
incorporated are only delivered when the dummy
aerial terminals are open-circuited or terminated
with a known impedance, and consequently, if
receivers with different input circuits are connected
to the dummy aerial, their impedances will be
reflected back through the attenuation pad and
cause divergence in the actual voltages supplied.

If the impedance of the attenuation network is
lowered to such an extent that sufficient current
is passed through the network to render the effects
of this reflected impedance negligible, it would
appear that the damping introduced into the first
tuned circuit of the receiver under test would be
sufficient to cause serious flattening of the selectivity

curve obtained. Also the R.IF. currents necessary
in the attenuator network could only be produced
by a much more powerful oscillator than is usually
incorporated in a portable signal generator, and
this would also increase the screening necessary.
These cumulative effects assume more serious
effccts as the frequency at which the measurements
are taken is increased and it is doubtful whether
any absolute accuracy is obtainable at frequencies
above 1,500 kc/s.

As a means of comparison between difterent
receivers of identical construction the signal
generator undoubtedly has its uses, and when
used by a manufacturer to check the maintenance
of the excellence, or otherwise, of his products as
they come off the assembly belt, it is invaluable ;
but it is questionable whether the performance
curves of difterently designed receivers taken
with the same signal generator have any great
bearing upon the actual performance of the re-
ceivers under working conditions.

Finally, the means of checking the modulation
depth of the signal supplied by some signal genera-
tors has been found to be not above suspicion, and
measurements taken with an independent modula-
tion meter of the dual rectifier type sometimes
show startling discrepancies.

It would be interesting to obtain the opinions of
readers of The Wireless Engineer as to the relative ac-
curacy of measurements obtained by the complicated
constant high impedance attenuation networks in-
corporated in the majority of signal generators as
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against the simple lowimpedanceattenuator, consist-
ing of a thin straight resistance wire carrying a known
R.F. current suspended centrally in a screening
tube and tapped off at known intervals. It is held
by some engineers that unnecessary complications
have been introduced into signal generators for
R.T". measurement and more consistent results are
obtainable with the simplest of apparatus.
Sutton, Surrey. H. I. STOAKES.

Self-Bias Circuits
To the Editor, The Wiveless I:ngineer

SirR,—1 take the liberty of submitting to you
supplementary considerations concerning the note
on Self-Bias Circuits by Emrys Williams which
appeared in the November issue of The Wireless
Engineer.

Instead of the author’s decoupling devices we
believe that the ordinary plate decoupling with
return to the cathode, as shown hereunder, would
ke preferable for the same purposes.

1
|

There is no loss of amplification, and the f{re-
quency response is absolutely flat. The impedance
of the bias resistor need not be a negligible part
o the load impedance as assumed in the calculations
of Mr. Emryvs Williams.

Experiments lately carried out have confirmed
these results.

Finally, no further elements are necessary except
those for the plate decoupling. G. HANSEN.

Brussels.

Transmitters on the Same Wavelength
The Editor, The Wireless Engineey

SirR,—Your editorial of December 1934 describes
the remarkable perfection with which two trans-
mitters (radiating at say 10% c/s) may be tied to-
gether by a cable connection (carrying current of
say 2,000 cfs). The imperfection of tying claimed
by the Lorenz Co. is described as ‘‘ a variation of
1in 10°.”” If this were a statement of the difference
between two frequencies maintained constant for
a long time, its meaning would be clear. But the
situation under ditcussion is that of two nearly
like oscillations which are not strictly periodic,
whose non-periodicity is the very feature we wish
to assess. \What meaning, then, is to be attached
to the terms frequency or frequency-ditference at
any instant ? I submit that what we should specify
about the relation between two such oscillations
is their phase-difference 6, where § may be defined
as that angle which makes §/z7n the time interval
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between instants of zero value of the two oscilla-
tions to which both actual oscillations approximate.

A statement in this form has the advantage of
meaning something; moreover, it corresponds
closely with those observable effects of thesituation
with which the communications engineer has to
cope. Taking for simplicity the case of equal
amplitudes, the carrier waves from the two trans-
mitters may be written

A sin (271t + ay) and A4 <in (2on5 + ap)

wherc either the %-s or the a-s are not constant,
but where %, and 15, are both at least very nearly
equal to a constant n. In a receiver (provided
with a linear detector), during any one of a few
cycles near ¢ — o, the two carrier waves produce
a rectified quantity proportional to cos }(a; — ay).
It is the phase-difference 6, or more precisely the
cosine of its half, which matters : a fluctuation in
cos 0, entails an equal fluctuation in the strength
of a programme which perforce is being received
simultancously from the two transmitters. The
values of #, and n, are themselves of practical
significance only if %, ~ n, becomes large enough
to lie within the audible range of {requencies.

That the foregoing rather obvious remarks are
not mere hair-splitting is secen on applving them
to the sentence in your editorial: ** We would
emphasise that the amazing figure of 1 in 10° given
for the {requency variation of the most recent
system emploving cable-connected tuning forks
is not really so amazing as it looks, for it only refers
to the variation which occurs in 4 scconds.” If
we werc considering the wandering of two should-be
synchronous but untied transmitters (such as have
been used by the B.B.C)), a discrepancy of 1 in
10° recached after 4 seconds would indeed be less
amazing than if it occurred only after say 4 minutes.
But we are, on the contrary, considering the
synchronising coercion of one transmitter by
another transmitter through their interconnection
by tuning forks and cable. The coercive action,
whatever the details of its mechanism, must, it
would seem, be called into play by a change of
phase between the two transmitters. 1If correction
1s applied within 4 seconds itis etfected by a change
of phase which is not less but more amazingly
small than if the change of phase had been per-
mitted to grow during 4 minutes.

If we interpret the  variation of frequency of
I in 10°”" as [ have indicated above, in 4 seconds
the change of phase between the carrier waves is
107% X {4 X 108 cycles) X (2o radians per cycle)

= 0.025 radian.

Since the control is cffected via the fork system,
the operative change of phase between the two
forks is 1/500 of this, viz., 5 107% radian. Thus
if when synchronisation is perfect, currents / from
the two forks are made exactly to balance each
other, control is effected when the out-of-balance
current is 5 X 107® /. A description of the means by
which so small a fork discrepancy is made to drasw
the transmitters back into step would be a welcome
addition to G.W.0O.H.’s very interesting summary
of the practical achievements in tying transmitters
together.

Iingineering Laboratory,

Cambridge.

L. B. TURXNER.
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Some Principles Underlying the Design of

Spaced-Aerial Direction-Finders

Paper by R. H. Barfield, M.Sc. (Eng.), AM.LEE., read before the Wireless
Section, L.E.E., on Dec. 5th, 1934

Abstract

HE paper gives a theoretical and experi-
mental account of the chief forms of the
spaced-aerial or Adcock direction-finder,

which is designed to reduce the error due to ““ night
ettect”’ or abnormal polarisation of the down-
coming electrical component of the signal wave.
The treatment is concerned with the determination
of two main important properties of the various
systems specifving respectively their performances
under the influence of downcoming waves and their
efhciencies as reccivers of wireless energy. On
account of the difficulty of specifying the former in
all conditions, the author devises a quantity which
he describes as the ** Standard wave-error’’ of a
svstem, defining the ‘‘ standard wave” as one for
which the angle of incidence and the angle of
polarisation arc both 45 deg. and the standard
wave error as that produced in the system under
the influence of such a wave. As regards eliiciency
of reception he also introduces a “* pick-up factor”
which he defines as the ratio of the p.d. (in volts)
obtainable across the output terminals of the aerial
system to the strength (in volts-per-metre) of the
vertical electric tield of the incoming wave.

The various spaced-aerial arrangements are
then discussed with the object of showing how
these factors may be predicted for any given system.

The four chief types of aerial system discussed
are those shown in Fig. 1, while those shown in
Fig. 12 provide variants of the coupled type.

W [ Jmf{
, 3 Tk
(@ 1)) ©

) (e
wpn

Fig. 1. Types of Adcock systeins (a)
(unscreened), (b) Elevated, (c) Balanced, (d)
Coupled, (¢) Balanced-coupled.

|

Beginning with the closed coil system, the author
develops the value of staudard wave error and
shows that it is approximately 35 deg. for a large
range of wavelengths, and that, within wide limits,
this value is independent of ground conductivity
and of the dimensions of the loop.

He then points out that similar calculation for
the various spaced aerial systems is not so simple,
except in the case of the simplest (unscreened)
U-type, which is, therefore, considercd first, both
theoretically and experimentally. Ixpressions for
the standard-wave error are then derived. In

Ll e

(@ ®
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A = = [("] =
©) d)

Fig. 12.—Variations of coupled type.

practice with this type, however, the horizontal
members are usually screened in an earthed screen-
ing tube. No quantitative formula can be deduced
for the theoretical calculation of the effect ot the
screen, and instead the author discusses the effect
qualitatively and describes a series of experiments
in which the system was tested by means of locally
generated downcoming waves of controllably
variable polarisation. This method was employed
to measure the effect of screening and buryving the
horizontal limb of the U Aerial. as well as to deter-
mine the standard-wave-error of the unscreened
system and its agreement with calculations.

The author then turns to the elevated type in
which the aerials are un-earthed dipoles raised
some distance above the ground. Experiments
are described with a rotating (two dipole) form of
this system, these including determinations of the
standard-wave error by means of an elevated
transmitter of variable polarisation, an investiga-
tion of the effect of shortening the lower limbs of
the dipoles, and an investigation of the effect of
increasing the height of the apparatus above the
ground. A working formula is obtained Jor calcu-
lating the standard wave-error for such a system.

The next form riscussed is the coupled type, and
the paper gives a description of a coupled system
for medium waves. This was tested by means of
downcoming waves {rom a transmitter elevated
by a large box kite, and also by a method of local
injections which is discussed in the paper. A
formula for calculating the performance of the
coupled tvpe of aerial 1s derived from theoretical
reasoning based on these measurements. Lig. 12
shows variants of the coupled type, designed to
increase the impedance between the horizontal
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and vertical members so as to reduce that current
flowing into the aerials which is produced by the
horizontally polarised component acting upon
the fecder.

The discussion is then directed to the balanced
ype, in which an impedance is introduced into the
lower part of the aerial so that it has the same
impedance as the upper portion above the hori-
zontal feeder. This leads to the arrangement of
Fig. 17 which is a com-
bination of the coupled
and balanced systems and
was found to have a ?
standard wave-error too
low to be measured.

The pick-up factor of - -
the various systems is Fig. 17.—Balanced-
then discussed, starting coupled type.
with the closed loop aerial
which is used as a standard of reference for the
others. Each of the spaced wave systems is then
cxamined in turn with regard to its pick-up pro-
perties. A comparison of the various types dealt
with in the paper can be summed up in the table
below.

|}—{|—U——
HH1—

Discussion

Mr. T. L. ECKERSLEY, in opening the discussion,
referred to the great value of the author's measure-
ments in helping the design.  He did not, however,
understand the values given in relation to the U
type, and discussed the theory of screening in this
case, including the efiect of extending the length of
the feeders.

Mr. C. I HorroN said that the author’s con-
ception of standard-wave-error gave a very useful
comparision between different systems. Referring
to the error of loop df. in receiving from aircraft,
he hoped that aircraft tests of the author’s coupled
tvpe might be possible. Practical difficulties of
using the Adcock system lay in the way of spacing,
for example, on shipboard, for wavelengths of
1,000 metres, where the coil, despite its disadvan-
tages, was favourable in respect of pick-up related
to its small area.
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Cor. J. P. WoORLLEDGE said that standard-wave
error did not specify the performance of the Adcock
to all conditions of downcoming wave and thatin
certain circumstances even an Adcock might give
an error of go deg., although this would cnly be on
amplitudes impractically small for d.f. He con-
sidered that the problem of direction finding should
be approached statistically, as a means of deter-
mining the performance of ditterent types in diffe-
rent circumstances. Lastly, he referred to site
error, quoting differences of bearing observed on
sites only 50 yards apart.

Mgk. I'. P. Sarri referred to an American “ trans-
mission line” system of Adcock d.f, working
more or less on the coupled system, and also queried
the author’s values in relation to the screened U
type. Statistical reduction of a number ot bearings
showed a *‘standard deviation” of 2.4 for this
system and 12.4 for the coil, which was in agrecment
with the author’s 6 to 1 ratio as between the stand-
ard wave-crrors of these systems.

Mr. J. F. CoaLEs referred to several applications
in which the coil was useful and accurafe. In the
U Adcock complete screening of the horizontal
lead was most important as was also freedom
from coupling between the vertical pairs.

Air-Conmyoport BoweN enquired as to the
possibilities of using an Adcock or similar directional
system for the guidance of aircraft in maintaining
a position approximately vertically over the arca
of an aerodrome.

Mr. J. F. Herp referred to measurements of
ground ray and ionospheric ray in which, at just
over 12 miles distance on 85 metres in daytime,
the latter was about half the strength ol the former
and liable to give big error. He also referred to
observations with the cathode ray apparatus
confirming the remarks of CoL. WORLILEDGE as
regards the very low amplitude on Adcock acrials
in conditions of large error.

Mr. A. ]J. GiLL mentioned recent Adcock aerials
crected by the I>.O. at Cullercoats, and referred
also to the use of Bellini Tosi aerials at Niton, with
the aerials remote from the receiver and communica-
ting to it by transmission lines.

COMPARISON OF TYPES BASED ON EXPERIMENTAL MEASUREMENTS

Type. Dimensions /, &'t metres. ‘
Loop Small compared
(1 metre square) | with wavelength
“u” 24 0.5
Screened “ U ”’ ‘ 24 0.5
J
|
Elevated or “ H” type 24 15
Coupled 24 0.5
Balanced 24 2.0
Balanced-coupled 24 2.0 |

The value of the standard-wave-error correspon:ls to a waveleng
and only holds for the aerial dimensions given with a spac
tained in the paper that variations of any of the at

tabulated. 1 & = height of aerial system, 1* = height above ground

ing between vertical aerials of 16 ni.
0ve quantities may

Standard-wave-error (degrees). Pick-up factor.

35 (This value is not affected by

10 to 20
changes in soil conductivity) |
12 100 to 200
6 (Reduction effect of screen
taken is the most favourable of
values found from all experi-
ments)
2 | 100 to 200
1 (Untuned aerial system. Inter- 50 to 100
winding capacitance of trans- |
former = 10 uuF)
6 (Untuned aerial system) 100 to 200
Less than 1 (Untuned aerial system) | 50 to roo

th of 300 m and a soil conductivity of 1.5 x 108 electrostatic units,
It will be realised from the maiter con-
very considerably alter the standard-wave-error of the svstems
of hoi1zontal members.
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PROPAGATION OF WAVES

1. REPORT ON MEASUREMENT OF JONOSPHERIC
HEeiGHTs AT CALCUTTA DURING THE POLAR
YEAR, 1932—33.—H. Rakshit. (Phil. Mag.,
October, 1934, Vol. 18, No. 120, pp. 675-695.)

The wavelength used was 75 metres, at vertical
incidence. Curves are given showing the midday
and midnight [fortnightly] values of the equivalent
heights of the ionised regions throughout the year,
and also monthly records of diurnal variation of
height. No indications of an ionised region below
the normal & region were obtained, though some
echoas came from an equivalent height of 75-80 km ;
this low height may be due to the geographical
position of Calcutta. The results are discussed
in detail ; they appear to agree in general with
those of other workers. ‘* Evening concentration ”
of ionisation and multiple splitting were noted.

I'or a preliminary account of the apparatus see

1933 Abstracts, p. 148.

2. LAYER HEIGHTS DURING THUNDERSTORMS :
E LAVER LOWERED FROM 78 MILES To 65
MILES ON ARRIVAL, MOUNTING AGAIN TO
28 MiLES ox CESSATION AND TO 93 MILES
wITHIN 15 MiNnUTEs.—Ratcliffe.  (Sci. News
Letter, 15th Sept. 1934, Vol. 26, No. jor,
p. 109.) Paragraph on British Association
paper. See also Science, 14th Sept. 1934,
Vol. 80, No. 2072, Supp. p. 6.

3. SoME EXPERIMENTAL INVESTIGATIONS OF THE
PorLarisaTtioNn orF DowxcomiNng  [Long]
WIRELESS WavEs.—R. Witty. (Proc. Camb.
Phil. Soc., October, 1934, Vol. 30, Partg,
PP 540-542.)

The writer has used the method of Ratclitie
and White (1933 Abstracts, p. 559, r-h col.) and
finds that on the whole the polarisation of down-
coming long waves 18 left-handed, although there
is a tendency for right-handed polarisation in the
region of 1 500 metres.

4. DirFicurLty oF LoNG-WavE TRANSMISSION 1N
SuMMmER.—S. C. Bagchi. (Nature, 3rd Nov.
1934, Vol. 134, p. 701.)

This note refers to a theory of sub-electrons put
forward by Peczalski (in 1927) and finds that " in
summ-r conditions, when the sun is shining,
photoelectric processes will produce electrons and
sub-clectrons which collide with the molecules of
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air and act as resonators absorbing thc energy of
long electromagnetic waves.”

5. EXxPERIMENTAL CONTRIBUTION TO THE STUDY
OF THE PROPAGATION OF SHORT WAVES
[including Data from Tokio-Paris and
Shanghai-—1’aris Services].-—J]. Maire. (L'Onde
Flec., Aug.[Sept. 1934, Vol. 13, No. 152/153,
pp- 347-358)

Continuation of the work dealt with in 1933
Abstracts, p. 404. The data are from, 1932 results,
and the writer examines certain special effects which
seem to be due to the r1-year solar cycle intluences ;
also, briefly, the question of round-the-earth
echoes.

6. STRUCTURE OF THE JONOSPHERE [Group-Time
Considerations indicate Continuous Ionisa-
tion Distribution].—]J Hollingworth.
(Naiure, 22nd Sept. 1934, Vol. 134, p. 462.)

7. AUSTRALIAN RaADIO REsEARCH Boarp: Sixth
AnxuaL Rerort (for the Year ended 3oth
June, 1934).—(Journ. of Council for Scient.
and Ind. Res., Australia, August, 1934, Vol.
7, No. 3, pp. 134-138)

(1) Work on fading and the ionosphere. A
marked degree of lateral deviation has been found
at Liverpool, and the point of reflection at the
K-H layer has been observed to sweep through
distances of as much as 50 km in a few seconds.
“ The inconsistent values previously obtained in
England, India and Australia for the angle of
incidence of the downcoming waves have been
shown to be due to the consequences of lateral
deviations in these waves.” Syvdney/Melbourne
path measurements: several waves are normally
received in transmission between these cities, the
strongest being the one reflected once from the 10
layer. Other waves frequently present were those
singly and doubly reflected {from the i layer,
while doubly and triply reflected waves from the E
layer were sometimes apparent. The ionosphere is
found to be normally relatively constant in char-
acteristics over the 7oo km stretch. The height
of the layers was found to vary but little with the
angle of incidence-—showing that the gradient of
ionisation, particularly the 1 laver, is very sharp.
From these measurements the average E-layer
ionisation density each night has been determined,
and a close correlation found with baromestric
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pressure at ground level (Martyn, Abstracts, 1934,
Pp- 199), which is supported by the analysis of
1931/32 fading records. “ This result suggests a
closer connection between the troposphere and
the ionosphere than has previously been thought
probable.”

Data on intensity of sky wave at broadcasting
frequencies : this material has been put into a
form suitable for the determination of the fading
radii of stations, and has also been used to calculate
the reflection coefficient of the IX layer. ‘It has
been found possible to show that the gradient of
lonisation in this Jayer—a quantity about which
little was formerly known—must approach the
exponential form. It has also been shown that the
existence of an absorbing D layer is unlikely. A
reasonably accurate determination of the collision
frequency of the electrons with the air molecules
at the level of the I layer has been possible.’
Bailey’s work on the analysis of the ** Luxembourg
effect ” (1934, p. 199: see also p. 606) and on
conformal representation applied to ionosphere
investigation (ibid., p. 606) is mentioned. ** Con-
formal representation has also been used to obtain
graphically the compiex admittance or impedance
of a tuned circuit having resistance in the induct-
ance arm.” It has now been found possible to
explain certain anomalous results in the propaga-
tion of very long radio waves, obtained some years
ago in England by Hollingworth, by the application
of the magneto-ionic theory, using a ray treatment.
Other anomalies recently obtained in England are
also explained by the theory.

(2) Work on atmospherics. Besides confirming
previous conclusions, the recent work has shown,
among other things, that the great majority of
lightning tlashes around Toowoomba (z 000 ft
altitude) are from cloud to cloud and some thou-
sands of feet above the earth : also that the com-
plexity and duration of flashes as observed with
the eye arc always consistent with the resultant
output from a receiver, whether observed aurally
or on the cathode-ray-tube screen with a time base
to separate the component impulses.

8. THE INFLUENCE oF MAGNETIC DISTURBANCES
ON THE DP’ROPAGATION VELOCITY OF LONG
ELECTROMAGNETIC  WavEs.—N. Stoyko.
(Comptes Rendus, 29th Oct. 1934, Vol. 199,
No. 18, pp. 845-847)

The writer remarks that no one up to the present
has dealt with this effect. His results, based on
14 000 observations over four years, on different
long wave services, at different times of day, indicate
a definite increase of apparent velocity with in-
crease of magnetic disturbance. The mean increase
as between a calm and a magnetic storm, is given
as 15949 km/s; as between a calm and a slight
disturbance, 5 748 km/s. Since a magnetic dis-
turbance is due to solar corpuscles which also pro-
duce an abnormal ionisation in the I layer, and
since a variation of ionisation affects the group
velocity of propagation by changing both e, the
dielectric constant, and y, a coefficient depending
on the ionisation and the internal friction, a dis-
turbance will cause an increase in velocity pro-
vided de + edy << 0. During the night the
long waves sufter successive reflections similar to
those of short waves, and the apparent velocity
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is increased by the decrease in effective height of
the layer due to the increased ionisation during the
magnetic disturbance. For the writer's work on
short waves sec Abstracts, 1931, p. 434 ; 1933, p
437 (two); and 1934, p. 375.

9. A [Phase-Ditference] MurTHOD 0OF MEASURING
THE VELOCITY OF PROPAGATION or HERTz-
IAN WaVES, AND ITs APPLICATION TO
Rapio-TELEMETRY ”’ [and to the Study
of Short-Wave Propagation].—Fayard. (See

150.)

10. INTERACTION OF WirELESS Waves [U.RS.I
Discussion of *‘ Luxembourg Effect ]
(Waveless World, 28th  Sept. 1934, Vol
35, p. 263.)

11. THr PASSAGE oF HIGH-FREQUENCY ALTERNA-
TING CURRENTS THROUGH [ONISED GASES.-
A. Székely. (Awn. der Physik, No. 3, Vol
20, Series 5, 1934, pp. 279-312.)

This paper first discusses the present theories
of the mechanism of the passage of alterna‘ing
currents through ionised gases and finds formulae
for the conductivity and dielectric constant for
the case in which the electricity carriers at low
pressures move through the gas in various direc
tions and experience no collisions. I'ormulae are
also deduced which take account of the action of
quasi-elastic and frictional forces.

The second part of the paper gives measurements
of the conductance and capacity of a condenser in
lonised argon at a pressure of 107% mm for fre-
quencies from 2 X 10® to 5 X 107 ¢/s. This con-
denser consisted of the two pairs of plates in a
cathode-ray oscillograph, connected in parallel.
The conductivity was found to increase with the
frequency and showed a kind of resonance effect
at a definite frequency (about 3.55 x 107 c¢fs).
The capacity was increased by the ionisation
The current voltage curves were linear only for
very small voltages and the writer is of the opinion
that considerable errors in other writers’ experi-
ments may have arisen from measurement at too
high voltages.

In the third part of the paper the writer attempts
to explain her experimental results ; she finds that
free electrons are responsible for the conductivity
only at very low frequencies; as the frequency
increases, the effect of the bound electrons in
negative ions becomes more marked, and at very
high frequencies these alone are the carriers of the
conduction current. The apparent resonance eftect
mentioned above is ascribed to the presence of a
small number of specially loosely bound electrons
in the ionised gas. [The writer has not considered
the effect of the shape and limited size of the oscillo-
graph containing the ionised gas, nor the possi-
bility that the phenomena may be influenced by
the boundary conditions.]

12. Tue CorrrICIENT OF ELECTRON JoNISaTION
FOR NITROGEN AT Low PRESSURE [1 to

15 mm Hg]-—R. Hellmann. (Zeitschr. |
Physik, No. 7/8, Vol. g1, 1934, pp. 556-568.)

The nitrogen was ionised by photoelectrons and
the current produced was measured with constant
gas pressure and electric field, the distance between
the electrodes being varied. It was found that at

C
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pressures below 3.5 mm Hg the ionisation was
more than was expected from the usual similarity
formula afp = f(E/p) [a ionisation coefficient, p
pressure, I electric field, f a function of E/p]. At
pressures above 3.5 mm Hg, the formula

alp = cle—_[Q'P‘}E

was satisfied ; ¢; and ¢, were no longer constant
at lower pressures.

13. THE  HIGH-FREQUENCY GLOW DISCHARGE
[Initiation and Maintenance : Electrostatic
Theory of lonisation].—J]. Thomson. (Phl.
Mag., October, 1934, Vol. 18, No. 120, pp.
6g6-719.) See also 1930 Abstracts, p. 646.

14. IoNisatioNn BY PositivE Ioxs 1N HELIUM
[lonisation Processes the same as in Dia-
tomic Gases].—]. S. Townsend and G. D.
Yarnold. (Phil. Mag., October, 1934, Series
7, Vol. 18, No. 120, pp. 594—606.)

15. CALCULATION OF THE VERTICAL COMPONENT
orF THE MAGNETIC FIELD 1IN THE NEIGH-
BOURHOOD OF A VERTICAL  MAGNETIC
DIPOLE ON THE BOUNDARY BETWEEN Two
DIFFERENT MEDIA.—\V. Nunier. (.dnn. der
Physik, No. 5, Vol. 20, Series 3, 1934, pp.
513-528.)

This paper uses the method of G. J. Elias
(Physica, 1922) to evaluate Sommerfeld’s formula
( Riemann-Weber., Vol. 2) for the potential function
of a vertical magnetic dipole on a boundary surface,
and discusses the vertical component of the field
due to the dipole at points near the dipole in both
media and on the surface.

16. A DETERMINATION OF THE ELECTRICAL CON-
STANTS OF THE EARTH’S SURFACE AT WAVE-
LENGTHS OF 1.5 AND 0.46 METRE—]. S.
McPetrie. (Proc. Phys. Soc., 1st Sept.
1934, Vol. 46, No. 256, pp. 637-648.)

The experiments described in this paper were
concerned with measurements of the wave reflected
from the earth’s surface at vertical incidence. The
dielectric constant of soil was found to lie between
7 and 16, and the conductivity below about
10 X 108 es.u., for radiation at a wavelength of
1.5m. For a wavelength of 0.46 m the values of
these quantities lay between 7 and 20, and up to
40 X 108 e.s.u., respectively.

17. THE MEASUREMENT OF THE ELECTRICAL CON-
STANTS OF SOIL BY A LECHER-WIRE METHOD
AT A WAVELENGTH OF 1.5 METREs.—R. L.
Smith-Rose and J. S. McPetrie. (Froc.
Phys. Soc., 1st Sept. 1934, Vol. 46, No.
256, pp. 649-658.)

The dielectric constant was found to have a value
of 10 or 12, while the conductivity lay within the
range 10 to 28 x 108 esu. For measurements on
longer waves see 1934 Abstracts, p. 609.

18. RESEARCHES ON ATMOSPHERIC OZONE CARRIED
OUT AT SCURESBY SOUND DURING THE POLAR
YEAR—A. Dauvillier. (Journ. de Phys. et
le Rad., September, 1934, Series 7, Vol. 3,
No. 9, pp. 455-462.)
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19. REcorDs OF THE ULTRA-VIOLET SOLAR SPECT-
RUM IN THE STRATOSPHERE AND THE VERTI-
caL DistriBUuTiON OF OzoNE.—E. Regener
and V. H. Regener. (Physik. Zeitschr.,
1st Oct. 1934, Vol. 35, No. 19, pp. 788-793.)

The maximum concentration of ozone is thought,
as a result of measurements with self-registering

instruments up to heights of 31 km, to occur at a

height of about 24km. This agrees with the

deductions of Goetz, Meetham and Dobson

(Abstracts, 1933, p. 500, and 1934, p. 553)-

20. OBSERVATION OF THE EMISSION SPECTRUM
OF THE NiGHT SKY IN THE ULTRA-VIOLET,
and THE ULTRA-VIOLET END OF THE NIGHT-
Sky SpeEctrRunM.—Dufay: Gauzit. (Journ.
de Phys. et le Rad., October, 1934, Series 7,
Vol. 5, No. 10, pp. 523-526 and 527-532.)

21. DETERMINATION OF THE QUANTITY OF OzONE
IN THE ATMOSPHERE NEAR SHANGHAI [and
Some Conclusions].—P. Lejay. (Comples
Rendus, 2gth Oct. 1934, Vol. 199, No. 18,
pp- 879 881.)

“ The contradiction between our results and
those of other observers would be explained if we
suppose that the variations in the quantity of ozone
are not connected with the actual state of the
atmosphere but with its movements. This hypo-
thesis would also explain the apparently para-
doxical fact that the amount of ozone is closely
connected with meteorological conditions while
remaining independent of the pressure at the
ground.”

THE INTERPRETATION OF ATMOSPHERIC
OzoNE MEASUREMENTS [Solution of Integral
Equation for Ozone Distribution] —C. L.
Pekeris. (Gerlands Beitr., No. 2, Vol. 41,
1934, p. 192.)

23. THE DISTRIBUTION OF ATMOSPHERIC OZONE AS
A FuncTioN OF ALTITUDE [only Determin-
able by Combination of Fabry-Buisson
Method with Simultaneous Balloon Data].—
D. Barbier. (Journ. de Phys. et le Rad.,
June, 1934, Series 7, Vol. 5, No. 6, pp.
243-252.)

24. THEORETICAL CONSIDERATIONS ON THE LUMIN-
ESCENCE OF THE UPPER LAYERS OF THE
ATtmospPHERE [The Mechanism of Formation
of Metastable Nitrogen N,(A) and Ozone,
and Their Réle in the Luminosity of the
Night Sky: etc.].—]. Cabannes. (Compies
Rendus, s5th Nov. 1934, Vol. 199, No. 19,
pp- 909—911.)

25. PHOTOGRAPHY BY SHORT ELECTRICAL WAaVES
[Micro-Waves : “* Fixing on White Paper

22. ON

the Point of Incidence or Track ”].—W.
Arkadiew. (Physik. Zeitschr. dev Sowiei-
unton, No. 3, Vol. 6, 1934, p. 327: in
English.)

By the use of a number of coherers, about 1cm
long, each provided with electrodes of two different
metals which rest on the moistened paper im-
pregnated with a chemical indicator. ** By using a
mirror or optical lens a diffraction image of the
source of the rays can be obtained.” See also 26.
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26. Tue DirrracrioNn oF ELECIRIC WAVES RE-
COrRDED CHEMICALLY [using Small Coherers
distributed over an Impregnated Paper :
Dittfraction Records of 2.9cm Waves].—\V.

Arkadiew.  (Comptes Remdus, 29th Oct.
1934, Vol. 199, No. 18, pp. 848-849.) See
also 23.

27. ANOMALOUS ABSORPTION AND DISPERSION OF
THE PRIMARY ALCOHOLS IN THE ULTRA-
SHORT-WAVE ReGroN.—K. Krause. (Physik.
Zeitschr., 1st Sept. 1934, Vol. 35, No. 17,
pp. 684-691.)

28. MEASUREMENTS OF
[Wavelength 180
(See 283.)

29. DETERMINATION OF THE DItLECTRIC CONSTANT
OF SOME DILUTE AQUEOUS SOLUTIONS OF
ELECTROLYTES, USING RAPID ELECTRICAL
OsciLration  [Wavelength 15m: \gree-
ment with Debye-Falkenhagen Theory].
F. P. Henninger. (Awnn. der Physik, No. 4,
Vol. 20, Series 5, 1934, pp. 413-440.)

30. MATHEMATICAL ASPECTS OF THE PROPAGATION
ofF LigHT [Physical Basis of Maxwell’s
Theory].—H. M. Macdonald. (Nature, 29th
Sept. 1934, Vol. 134, pp. 482-483.) From
British Association Presidential Address.
See also Science, 14th Sept. 1934, Vol. 8o,
No. 2072, pp. 233-238.

ABSORPTION IN LiQuips
Centimetres].—Malsch.

31. SOURCES OF VARIOUS KINDS NEAR A PLANE
Bouxpary sEPARATING Two DIFFERENT
Mepia  [Reflected and Refracted Wave-
I'rains—Theoretical Paper].—G. Green. (Phil.
Mag., October, 1934, Series 7, Vol. 18, No.
120, pp. 625-640.)

DuaLiTy PRrRINCIPLE 1N Optics.— M. Herz-
berger. (Zeitschr. f. Physik, No. 5/6, Vol.
91, 1934, Pp- 323-328)

33. THE DISPERSION OF THE I’HASE CHANGE ON
REFLECTION OF LIGHT AT THIN METALLIC
IiLms [Internal Reflections in 17ilm].-].
Bauer. (Adwn. der Physik, No. 5, Vol. 20,
Series 5, 1934, pp. 481-501.)

34. Rabration axp ELecTRicAL PowerR TRANS-
MissiIoN.—\V. E. Sumpner. (Jouwrn. I.I E.,
October, 1934, Vol. 75, No. 454, pp. 512-526.)

" The aim of the present paper is to justify the
view that the processes at work in steady current
systems of electrical power transmission are the
same as those involved in radiation, and that the
fduxes have the same characteristics as those in

a wave of light. This is not the normal view.

Maxwell's theory is an electromagnetic theory of

light, but does not seem to have been used as an

optical theory of electromagnetic processes. No
one seems to have applied to it two principles
always admitted about light: (i) the individuality
and independence of light waves, and (ii) the pro-
duction of reflections when light waves are in-
cident on matter.” The analysis (Part 1I) is an
example of Heaviside's vector methods and is
based on assumptions whose physical aspects and
justification are discussed in Part 1.
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ATMOSPHERICS AND ATMOSPHERIC
ELECTRICITY

35- LocarisatioNn AT A Great DISTANCE oOr
SOURCES OF ATMOSPHERIC PARASITES WITH-
OUT THE USE OF THE RADIOGONIOMETER [by
Timing the Sudden VFalling-Off just before
Sunrise : Polar Year Results].—]. Lugeon.
(Comptes Remdus, 12th Nov. 1934, Vol. 199,
No. 20, pp. 1059-1061.)

After outlining this particular part of his pro-
cedure for ‘‘ sounding the atmosphere’ (1934
Abstracts, p. 375, and back refs.) the writer deals
with the results thus obtained by Centkiewicz
from 180 days’ records at Bear Island and Jab-
lonna (Poland) : they ‘‘coincide remarkably ”
with the storms of the three continents and the
Atlantic Ocean, as given by the meterological
charts. They are also confirmed by radiogonio-
metric observations at Jablonna and Saint Cyr.
The Kennelly-Heaviside layer height was taken as
100 km. The estimated angle a between the ray
and the horizon averaged 2° for the recorders used,
tuned to 11 0coom; on 7000 m it had about the
same value, but with aperiodic recording it tended
towards zero, suggesting that the refracting region
for very low frequencies is sometimes below the
horizon at the receiver.

36. STATIC FROM HURRICANES MAY AID IN LOCATING
Tuem [Proposed Tuerto Rico Research].—
Kenrick. (Sci. News Letter, 8th Sept. 1934,
Vol. 26, No. 700, p. 151.)

37. AUSTRALIAN Rapro ResearcH Boarp @ Sixrtu
ANNUAL REPORT. (See end of 7.)
38. THE EarTH'sS LEiectric FieLp, THUNDER-

STORMS AND LiGHTNING [Critical Account of
Modern Theories].—A. von Hippel. (Nafuv-
wiss.,, 19th Oct. 1934, Vol. 22, No. 42, PP.
701-712.)

39. THE DISCHARGE FROM RAINDROPS IN INTENSE
FieLps.—J. ]J. Nolan and J. P. Ryan.
(Gerlands Beitr., No. 2, Vol. 41, 1934, pp.
185-191.)

40. THE RATE OF EVAPORATION oF SMALL Drkor-
LETS IN A Gas ATMOSPHERE.—N. Fuchs.
(Phyvsik. Zeuschr. der Sowiciumion, No. 3,
Vol. 6, 1934, pp. 242-243 : in German.)

41. DEVELOPMENT OF THE SPARK DISCHARGE.-
T. E. Allibone and B. F. J. Schonland.
(Nature, 10th Nov. 1934, Vol. 134, pp.
736-737.) i i

The phenomena of the preliminary discharge
observed in lightning tlashes by Schonland and

Collens (1934 Abstracts, p. 262, where the volume

number is wrongly given as 193 instead of 143)

have now been observed in laboratory discharges,

using a camera of high resolving power. Leader
strokes are found to form whether the high-tension
electrode is positive or negative. For relevant
work on time-lag of spark-over, see Allibone,
Hawley and Perry, 42.

C 2
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42. CATHODE-RAY OSCILLOGRAPH STUDIES OF

SURGE PHENOMENA—T. E. Allibone, W.
Hawley, and* F. R. Perry. (Journ. [.E.E.,
November, 1934, Vol. 75 No. 455, pp.
670-688.)

Extending the work dealt with in Abstracts, 1932,
p- 655*. The rubber-insulated delay cable between
potential divider and oscillograph, for recording
uncontrolled transients (Burch and Whelpton,
1033, P- 339) was replaced by a special air-insu-
lated concentric cable which gave several advan-
tages. Voltages up to 1 million were used, and
records are given of the impulse spark-over, for
surges of different wave-form, of the point/plane
and sphere/plane gaps in air and oil, and of the
spark-over of porcelain suspension insulators.

43. SOME STUDIES ON THUNDERSTORMS. PART L
REPORT OF THE OBSERVATION OF LIGHTNINGS
[Number of Partial Discharges in a Flash:
Average Interval : etc.].—H. Noto. (Physik.
Bey., 15th Aug. 1934, Vol. 15, No. 16, p.
1351.)

44. CONTRIBUTION TO THE EXPERIMENTAL STUDY
OF THE DISCHARGE OF A CONDENSER BY AN
ELecTrIc Srark [High-Speed Photographic
Recording reveals a Series of " Principal
Sparks and ““ Partial ’ Sparks covering only
Part of the Gap].—I. C. Purcaru. {Journ.
de Phys. et le Rad., May, 1934, Series 7,
Vol. 5, No. 5, pp. 114-1155.) See also 1934
Abstracts, p. 201.

45. THE INITIATION OF DISCHARGES IN JON FREE
Gases [by Electrons arising from Tield
Emission from Cathodel—]J. W. Flowers
and ]. W. Beams. (Phys. Review, 15th
Aug. 1934, Series 2, Vol. 46, No. 4, pp.
338-339 : abstract only.)

STUDY OF THE INITIAL STAGES OF SPARK
BrREAKDOWN IN Gasis [Phenomenon due to
Electron Motion from Cathode]—H. J.
White. (Phys. Review, 15th Aug. 1934,
Series 2, Vol. 46, No. 4, p. 330 abstractonly.)

47. SPARK INVESTIGATION BY THE \WILSON CHAM-
BER [Forms of Positive and Negative lon
Clouds].—U. Nakaya and F. Yamasaki.
(Nature, 20th Sept. 1934, Vol. 134, pp.
496—497 : preliminary letter.)

48. LIGHTNING CURRENTS MEASURED [with Curve
showing Percentage of Records greater than
5 000, 10 000, 15000 and 25 000 Amperes]|.
~_H. W. Collins. (Elec. World, 12th May,
1934, Vol. 103, No. 19, pp. 688-689.) The
measuring method was based on the punc-
turing of special paper between 2-inch
diameter copper blocks, the size of the open-
ing being found later by an air-flow measure-
ment.

49. LIGHTNING FLASHOVERS—ON THE LINE OR AT
THE StaTioN ?—L. V. Bewley. (Elec.
World, 14th July, 1934, Vol. 104, No. 2,
PP- 5254

50. HigH- AND Low-TENSION LIGHTNING PROTEC-
Tors.— C. Ledoux. (Rev. Gén. de I'Elec.
15th and 22nd Sept. 1934, Vol. 36, Nos. 11
and 12, pp. 373-386 and 413-422))
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THE MaGNETIC FIELDS OF SUNSPOTS.—].
Larmor. (Monthly Not. Roy. Astron. Soc.,
No. 5, Vol. 94, 1934, pp. 469-471.)

. THE INFLUENCE OF MAGNETIC DISTURBANCES

ON THE PROPAGATION VELOCITY OF LONG
ELECTROMAGNETIC WavEs. —Stoyko. (See 8.)

. THE DIURNAL INCIDENCE OF DISTURBANCE

IN THE TERRESTRIAL MAGNETIC FIELD.—A.
C. Mitchell.  (Trans. Roy. Soc. Edinbuigh,
No. 3, Vol. 57, 1934. pp. 617-632.)

EARTH'S MAGNETIC FIELD AFFECTED BY SOLAR
EcLipsE  [Japanese  Results]. — Akiyosi.
(Science, 14th Sept. 1934, Vol. 30, No. 2072
Supp. p- 8: summary only.)

INVESTIGATIONS OF THE PPOLARISATION AND THE
SPECTRUM OF THE SKY LIGHT DURING THE
ToTtalL SOLAR ECLIPSES OF AUGUST, 193z,
aND FEBRUARY, 1934 [Sky Light may be
composed of Scattered Solar Light and Self-
Luminescence from Excited Gases].—W.
M. Cohn. (Phys. Review, 15th Aug. 1934,
Series 2, Vol. 46, No. 4, p. 328: abstract
only.)

TuE DIURNAL VARIATION OF THE SPACE
CHARGE AND ITS EFFECT UPON THE POTEN-
tTiaL GrADIENT.—C. H. Dwight.  (Phl.
Mag., October, 1934, Vol. 18, No. 120, pp.
719-724.)

. DiUur~NAL VARIATIONS OF THE LLECTRICAL

CoNDUCTIVITY OF THE AIR.—G. Viel. (Rev
Gén. de I'Elec., 28th July, 1934, Vol. 36,
No. 4, pp. 117-119.)

. HARMONIC ANALYSIS OF THE DIURNAL VARIA-

TION OF THE NORTH/S0UTH EARTH CURRENTS
RECORDED AT THE PARK ST. MAUR OBSER-

vaTory [and the Question of Lunar In-
fluence].—P. Rougerie. (Comptes Rendus,
sth Nov. 1934, Vol. 199, No. 19, pp.
964-966.)

A PoLAR AURORA EXPEDITION TO TRONDHEIM
i1x  MarcH, 1933 [with Tables: Sunlit
Auroras invisible to FEye but recorded
Photographically, at Heights of 250-450
Kilometres].—C. Stormer. (Gerlands Beitr.,
No. 3, Vol. 41, 1934, pp. 332-386.)

RECONSTRUCTION OF AURORAL OBSERVATIONS
RECORDED ON A REVOLVING SPHERE AT
SCORESBY SOUND DURING THE POLAR YEAR,
axp REesurLts.—Habert. (Jowrn. de Phys.
et le Rad., May, 1934, Series 7, Vol. 5, No. 5,
pp. 99-101 S)

. STUDY OF THE POLAR AURORAS AT SCORESBY

SOUND DURING THE PoLAR YEAR—A.
Dauvillier : Maurain. (Journ. de Phys. el
le Rad., May, 1934, Series 7, Vol. 5, No. 5,
pp. 98-99s.) For corrections see ilid.
September, 1934, No. 9, p. 462. On p. 101
of the May number Maurain gives some
arguments against Dauvillier’s theory. Tor
the latter's long report see 1934Y¥Abstracts,
p. 610.
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02. THE PASSAGE OF CHARGED PARTICLES THROUGH
THE MAGNETIC FIELD AND THE ATMOSPHERE
oF THE EARTH [Theoretical Work].—R. M.
Langer. (Phys. Review, 15th Aug. 1934,
Series 2, Vol. 46, No. 4, p. 330: abstract
only.)

63. THE DISPLACEMENT, IN AN ELECTROSTATIC
FIELD, OF MAGNETO-ELECTRONIC SPIRALS
[Calculation applicable to Cosmic Rays,
Aurora-P’roducing Secondary Electrons, etc.].

L. Cartan. (fourn. de £hys. et le Rad.,

June, 1934, Series 7, Vol. 5, No. 6, pp.
250-201.)

04. Cosymic Rayvys AND THE EARTH'S POTENTIAL

[Theoretical Consequences of JMagnetised

Charged Spherical Earth].—L. G. H. Hux-

ley. (Nature, 13th Oct. 1934, Vol. 134,
PP. 571-572.) See also 1934 Abstracts, p.
610.

65. THE SIGXNIFICANCE oF J. CrLay’s IoxisaTioN
DEpTH DaTa IN RELATION TO THE NATURE
ofF THE PriMary Cosmic RaDIATION.
W. F. G. Swann. (Phys. Review, 15t Sept.
1934, Series 2, Vol. 46, No. 5, pp. 432—434.)

The data in question were referred to in 1934

Abstracts, p. 310, r-h col This note draws

attention to the fact that these data are completely

in harmony with predictions of the present writer

(Abstracts, 1933, p. 499 ; 1934, p. 223; and else-

where) on the assumption that high energy cosmic

rays with cnergy comparable to 10!® volts) do not
ionise in the ordinary sense but produce occasional
showers of secondary rays of lower energy.

06. Cosyic RAYS STUDIED 820 FEET UNDER WATER
[Results indicating Presence of High-Speed
Particles].—]J. Clay. (Sci. News Letter,
15th Sept. 1934, Vol. 26, No. yoI1, p. 104.)

CoiNCIDENCE TEST oF THE CORPUSCULAR
HyrotHEsis oF Cosmic Rays Coincidences
are due to I’enetrating Ionising Particles].
D. S. Hsiung. (Phvs. Review, 15th Oct.
1934, Series 2, Vol. 46, No. 8, pp. 653-6358.)
08. A GENERAL INTERPRETATION OF CosMIC-Ray
ErFECTS [Summary of Results to Date].-
R. A. Millikan. (Phys. Review, 15th Aug.
1934, Series 2, Vol. 46, No. 4, p. 329:
abstract only.)

69. & VERY HIGH ALTITUDE SURVEY OF THE EFFECT
or LATITUDE UvroXN CosMic-RAY INTENSITIES
AND AN ATTEMPT AT A GENERAL INTER-
PRETATION OF COSMIC-RAY PHENOMENA. —
I. S. Bowen, R. A. Millikan and H. V. Neher.
(Phys. Review, 15th Oct. 1934, Series 2, Vol.
46, No. &, pp. 641-652.)
For preliminary reports of the survey of which this
is a detailed account see Abstracts, 1933, pp. 388
and 617, and 1934, p. 316. More than 835 per cent of
the sea-level ionisation is attributed to photons. The
energies actually found in cosmic rays can appar-
ently only come from the partial annihilation of
matter and the complete annihilation of atoms.

70. AMERICAN STRATOSPIERE ASCENT OF JULY 29,
1934 {Records show Cosmic Ray Energies due
to Matter Annihilation].—(Nafure, 3rd Nov.

1934, Vol. 134, pp. 707-708.)
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71. THE ANNIHILATION OF THE Protox [High
Energy P’roton Cosmic Rays converted by
Collision into Photon and Positron].—
A. Bramley. (Phyvs. Review, 1st Sept. 1934,
Series 2, Vol. 46, No. 5, pp. 438-439.)

72. ComposiTioN oF Cosmic Ravs [RRecognition of
Three Components].—A. H. Compton and
H. A. Bethe. (Nature, 10th Nov. 1934, Vol.
134, PP- 7347735 i i
Recent information on the absorption of high
energy photons and electrons leads to the recog-
nition of three distinct components .4, B, and C of
cosmic rays. A may be alpha-particles or (more
probably) photons, B positive or negative electrons,
and C protons. Several phenomena are explained
by this classification.

73. FURTHER MEASUREMENTS oF CosmIC RADIATION
IN THE UppEr ATMOSPHERE WITH OPEN
Toxisation CHAMBERS.—E. Regener and
R. Auer. (Physik. Zeitschr., 1st Oct. 1934,
Vol. 35, No. 19, pp. 784-788.)

For previous work see 1934 Abstracts, p. 88 (two).
‘The newest apparatus and results are here described;
the number of jon pairs formed at pressures lower
than about 150 mm Hg falls sharply in all the
measurements made.

74. MOUNTAIN MEASUREMENTS orF CosMIC RADIA-
TION IN VARIOUS GEOGRAPHICAL LATITUDES.
—H. Hoerlin. (Physik. Zeutschyv., 1st Oct.
1934, Vol. 35, No. 19, pp. 793-795.)

75. [Measurements of] THE AZIMUTHAL AsyM-
METRY OF CosmIC RADIATION ON MoUNT
Evaxs, CoLorapo.—]. C. Stearns and D. IX.
Froman. (Phys. Review, 15th Sept. 1934,
Series 2, Vol. 46, No. 6, pp. 535-530.)

76. MEASUREMENT oF CosMmiC RADIATION IN THE
UPPER \TMOSPHERE [up to 28 km] WITH A
CouxTER [Description of Self-Registering

Apparatus: Number of Counts Constant
above 18 km, agreeing with Jonisation
Chamber Method].—E. Regener and G.

Pfotzer.  (Physik. Zeitschr., 1st Oct. 1934,
Vol. 35, No. 19, pp. 779-784)

77. TR MEAN PENETRATING PowEer or CosMic
RapiatioNn.—B. Gross. (Physih. Zeutschr.,
15th  Sept. 1934, Vol. 35, No. 13, pp.
746—747). Theoretical proof that the mecan
penetrating power of a bundle of radiation
incident from all sides is half as great as
when the incidence is on one side only.

78. ENERGY-L0SS AND THE PRODUCTION OF SECOND-
ARIES BY Cosmic-Ray Errcrrons.—C. D.
Anderson and S. H. Neddermeyer. (Phys.
Review, 15th Aug. 1934, Series 2, Vol. 46,
No. 4, p. 325 : abstract only.)

79. Errects or CosmIC RADIATION IN A WILSON
CHAMBER AT THE HAFELEKAR OBSERVATORY
(2 300 m) NEAkR INNSBRUCK [Nature of
Observed Tracks|.—F. Rieder and V. F. Hess.
(Natire, 17th Nov. 1934, Vol. 134, pp.
772-773.)

30. Rock-SaLT ABsorrTiON oOF Cosyic Ravs
[High Transparency].—S. Ziemecki. (Natuve,
17th Nov. 1934, Vol. 134, p. 773.)
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PROPERTIES OF CIRCUITS

81. SELF-SUSTAINED OscILLaTIONS [and particu-
larly Relaxation Oscillations].—]. Haag.
(Comptes Remdus, sth Nov. 1934, Vol. 199,
No. 19, pp. 906-909.)

“ The investigation of periodic oscillations
resolves itself into the determination of the cycles
of a certain first-order differential equation, of which
M. Liénard has given a very simple geometrical
interpretation (1928 Abstracts, p. 469). l'rom this
interpretation it follows that every cycle is a closed
curve characterised by the condition that the
normals at two points P and P’; of the same abscissa
intersect at Q on Oy. The point M, where PP,
cuts the line through Q parallel to Ox, describes
the curve I', whose ordinate is the primitive of the
coefficient of resistance. 1 propose to determine the
most general cycle and the curve I associated with
it”” Coming later to the cycles corresponding to
relaxation oscillations, which must be much
elongated in the direction Oy, the writer supposes the
ordinates of the curve I' to be increased in a large
ratio k. He arrives at formulae (1) and (2), for
the upper and lower arcs, which he tinds accurate
within 1074 for & = 100, very good for % = 10
and fairly good even for & = 5. It would be possible
to obtain I' curves presenting angular points, as
would occur, for instance, if the resistance had a
different analytical expression according to whether
it were negative or positive.

82. CALCULATIONS AND REMARKS ON THE LFFICI-
ENCY oOr MacHINES [including Simple
Sinusoidal and Relaxation Oscillators].
Pl. le Corbeiller. (Ann. des P.T.T., October,
1934, Vol. 23, No. 10, pp. 893-907.)

83. “ KiprEx "' [Instability Effects] iIN A PArRALLEL
CONNECTION OF SATURABLE CHOKE AND
CONDENSER [with a Resistance in Series].-
W. Volkers. (E.T.Z., 27th Sept. 1934, Vol.
55, No. 39, pp. 950—952.) IFor the writer's
paper on the better known “ kipp”
effects in series circuits see 1934 Abstracts,

p- 204.

84. THE StaTisticaL CoNCEPTION OF DynNawmic
SysTEMS.—Pontrjagin, Andronoff and Witt.
(Phvsik. Zeitschr. dev Sowietunion, No. 1/2,
Vol. 6, 1934, pp- 1-24 : in German.)

85. ON  SELF-OSCILLATING SYSTEMS APPROXI-
MATING TO THE HaMirtoxian Type.—L. S.
Pontrjagin. (Itid., pp. 25-28 : in German).

$6. ANODE RETROACTION IN Various VALvi CIr-
cuits [Calculation for Ohmic, Capacitive,
and Inductive Anode-Circuit Resistance :
Grid/Anode Capacity increased in Each Case :
Iiffect on Apparent Grid Leak Resistance :
etc.].—M. Dick. (Physik. Ber., 1st Sept.
1934, Vol. 15. No. 17, p. 1414.)

87. LINEAR REcTiFIcaTION [with Dliotrons and
Thyratrons : particularly the * Holding-
Arc ”’ Circuit for Thyratrons].—K. C. De
Walt. ([Flectronics, August, 1934, p. 252.)
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&8. APPLICATION OF KIrctiHOFF's FIRST Law TO
THE COMPOSITION OF EQUIVALENT ELEC-
TRICAL CIRCUITS FOR MECHANICAL SYSTEMS.
—I1. S. Rabinovitch. (Russian fown. o
Tech. Phys., No. 3, Vol. 4, 1934, pp. 678-685.)

TRANSMISSION

89. THr GENERATION OF ELECTROMAGNETIC \WAVES
BELOW 50 CM WITH SPLIT-ANODE MAGNET-
roxs [Power in Aerial up to 25 W at 30 cm,
35 W at 47 cm].—Slutzkin, Leljakow, Kopi-
lowitsch, Wyschinski and Usikow. (Physik
Zeitschv. der Sowietunion, No. 1/2, Vol. 6,
1934, pp- 150-158 : in German.)

Anodes of small diameter are desirable so as to
decrease the electron path-time ; at the same time
an increase in their length is objectionable since the
conditions for self-excitation become worse as the
ratio L/C decreases (cf. Slutzkin, below). The
consequent limitation in anode area is a difficulty
if the recognised maximum permissible anode load,
of a few watts per cm?, has to be adhered to. By
improving the outgassing process and by conducting
the heat away by way of the oscillatory circuit, the
writers have increased the permissible load to 40-60
w. The oscillatory circuit is contained in the bulb ;
its inductance is that of the rectangular con
nection of molybdenum strip joining the two anodes,
and its capacity is merely that between the two
anodes combined with the self-capacity of the
connection. The anode voltage is applied at the
mid-point of this connection, through a high-
resistance choke and a variable * protecting ”
resistance (1934 Abstracts, p. 612).

It was found that the sense of the tuning adjust-
ment often affects the results. Thus if the tuning
is done by varying the magnetic field, oscillation is
produced more readily by a gradual decrease of the
field. The best method, for obtaining high output,
is to tune by adjusting the anode current. The
external aerial is coupled inductively to the internal
oscillatory circuit.

1t was found that the generation of waves of or
below 30cm was attended with great difficulties
(need of high anode voltage, etc.) with the 5 mm
diameter anodes used, even when their length was
shortened. The diameter was therefore reduced
to 3 mm. Aerial powers of 25 w at 30 cm (efficiency
40%) and 10 w at 24 cm (efficiency 25%) were thus
obtained. A further reduction of diameter to
2 mm brought in mechanical difficulties (already
inclined to appear at 3 mm) which made the valves
vary in their properties from one to another
With some of these valves an output of 15w at
30 cm was obtained, with an anode voltage of only
350 v instead of the previous 500-600 Vv for the
3 mm anodes and 1 000-2 400 v for the s mm. The
efficiency here was 60%.

9o. THE THEORY OF THE SPLIT-ANODE MAGNETRON
GENERATOR.—A. A. Slutzkin.  (Physik.
Zeitschr. dev Sowietunion, No. 3, Vol. 6, 1934,
pp. 280-2g2 : in German.)

The type of split-anode magnetron oscillation
studied is the ** second ” type whose frequency is
determined by the associated oscillatory circuit, as
distinct from the *‘ first’* type (similar to those
occurring in the ““ whole-anode "’ magnetron) whose
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period depends on the electron path-time from
filament to anode. Ior the ‘‘ second ” type the
path-time must be small compared with the
natural period of the circuit. ILEquation 3 is ob-
tained for the oscillatory circuit connected to the
two half-anodes (I'igs. 1b for decimeter waves and
1a for longer waves) : on the assumption of com-
plete syvstem symmetry this becomes equation 4.
Characteristic curves (Figs. 3—magnetic field below
critical value —and 4, 5 and 6--magnetic field
above) are plotted showing the variation of the
ditference between the two half-anode currents as
the potential difference between the half-anodes is
changed.

The condition for self-oscillation is found to be
v/ — 3 K/C < O, where K is the average slope
of the I,,/V,, characteristic and C the total capacity
(including the two half-anodes). Here 17, is that
potential difference between the half-anodes for
which the difference between the two anode currents
reaches its extreme wvalue, while /,, is the largest
absolute value which the difference betwcen the
currents can reach. The limiting value for the
amplitude attainable by the oscillatory potentials
may be obtained by the approximate solution of
equation 6. It can also be obtained from power
considerations, which on certain approximations
give equation 13, which shows that the oscillation
potential amplitude first increases with increasing
V .., passes through a maximum, and then decreases.
The oscillatory power has a similar curve. Ior the
optimum value of 17, (which means the choice of the
optimum magnetic field) the oscillatory power 1s
proportional to the value of the equivalent re-
sistance of the oscillatory circuit and to the value
I%,, which in a first approximation can be regarded
as proportional to the square of the emission cur-
rent. 1f the mean emission current is i3, then at
maximum power output the efficiency is given by
equation 16. Under favourable conditions, effici-
encies well over 50% can be obtained : the author
has often succeeded in obtaining values exceeding
60°%. The final section deals with the dependence
of 17, on the strength of magnetic field and on the
anode voltage, and with the effect of differently
shaped characteristic curves on the results obtained.

91. MaGNETRON OSCILLATIONS OF A NEw Tyre
‘" Rotating-Field ”* Oscillations].—IK. Post-
humus. (Nature, 3rd Nov. 1934, Vol. 134,

p- 099.)

This letter refers to magnetron oscillations
described in a previous letter, which Megaw sug-
gested were dynatron oscillations (see Megaw, 1934
Abstracts, p. 012). The present writer finds that
the static negative resistance necessary for dynatron
oscillations could never be measured ; and there
was both an upper and a lower frequency limit for
every adjustment of anode voltage and magnetic
field, which is not in favour of the dynatron theory.
The oscillations may be called * rotating field
oscillations,” as they may be gencrated by the
influence of the tangential alternating electric tield,
resolvable into two rotating fields.

The equation for the upper frequency hmitis
given ; this is confirmed by experiment and its
physical significance is explained. This type of
oscillation has been obtained on wavelengths
ranging from 8ocm to 5m for a two-plate mayne-
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tron, and from 35cm to 250cm for a four-plate
magnetron.

92. THE GENERATION oF Joxic CURRENTS IN A
Hice VacuuM wWITH THE HELP OF THE
MacNETIC FIELD [based on Phenomena in
the Whole-Anode Magnetron].—A. A. Slutz-
kin, S. J. Braude and I. M. Wigdortschik.
(Physik. Zeutschr. der Sowietumion, No. 3
Vol. 6, 1934, pp. 265-279 : in German.)

Arising from the work dealt with in Abstracts,
1929, p. 326, and 1934, p. 612, where the appearance
ol a sudden jump in the cathode heating, at definite
values of magnetic field always above the “ critical’
value, is shown to be a special case of a general
phenomenon due to the formation, under certain
conditions, of a rotating space charge. This
greatly increases the electron path-length and
consequently the probability of collision with a
gas molecule, and the heightened ionisation leads
{(when the p.d. between anode and cathode is large
enough) to the extra heating of the cathode by ion
bombardment.

Making use of this fact that a magnetic field of
suitable strength greatly increases the ionisation of
the residual gas, the writers have constructed a
special valve with a tubular anode 6omm long
which generates ionic currents up to 140 ua In a
vacuum of 1075-1078 mm Hg. A second valve was
designed specially for the analysis of the emergence
of secondary electrons due to the ions. \With this
tube the simultaneous occurrence of the ion currents
and of electronic oscillations along the cathode was
demonstrated and measured.

93. THE MAGNETRON As GENERATOR OF MICRO-
WavEs [Examination of Hull’s Theory and
Experimental Investigation of the Zilek-
Okabe Law: etc.). —G. de lassi and G
Salom. (Alta Frequenza, August, 1934, Vol
3, No. 4, pp- 396-422.)

The work includes a deduction of the Z.-O. law
(».H = const.) from a hypothesis on the radial
acceleration of the electrons emitted from the
cathode, and a confirmation of Okabe's value of
13000 for the constant (see Megaw : Hoag, 1934
Abstracts, p. 150). Measurements of frequency and
power output of several magnetrons are described,
and the results compared with those from a B.-K
triode oscillator.

94. Tur THEORY OF ULTRA-SHORT WAaVE GEN-
ERATORS.—E. W. B Gill. (Phil. Mag.,
November, 1934, Series 7, Vol. 18, No. 121
pp.- 832-838.) ) ]

This paper collects some of the main experimental
results on the generation of ultra-short waves of
Gill-Morell type and discusses the production of
successive pulses of rarefaction and compression of
electrons in the valve, with grids of (1) close and
(2) open mesh.

95. A NEwW PROCEDURE FOR THE (GGENERATION OF
ULTRA-SHORT WavEs [Micro-Waves down
to 19cm obtained with Plate Positive and
Grid near Filament-Potential, in a Normal
Triode].—E. Pierret. (Journ. de Phys. et
le Rad_, April. 1934, Series 7, Vol. 5, No. 4, pp-
79-805.)
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)6. AN EXPERIMENTAL INVESTIGATION OF THE
SyNPHASE CIRCUIT FOR THE GENERATION
oF ULTrRA-SHORT WavEs.—A. L. Joffe.
(Izvestia Ilektvoprom. Slab. Toka [Reports
of the Light-Current FElec. Industry,
U.S.S.R.], Jan./Feb. 1934, No. 1, pp. 41—
46.

An accgunt is given of experiments with Holborn
and Mesny circuits on wavelengths between 3.7
and 5.42 metres. The results obtained are shown
in tables and graphs. A comparative study is
made of synphase circuits, 7.e., circuits in which
both voltages and currents at symimetrical points
are in phase, and the following main conclusions
are drawn :—

(a) The efficiency of the synphase circuit on the
longer wavelengths is the same as that of the Mesny
circuit and on the shorter wavelengths is slightly
lower than that of the Holborn circuit. (b) The
circuit easily lends itself to continuous variation
of the operating wavelength. (c¢) More than two
valves can be used with an almost proportional
increase in the power output. (d) When several
valves are employed marked directive effects can
be obtained.

97. A SyxPHASE CIRCUIT ¥OR THE GENERATION
oF ULTRA-SHORT WavEs.—A. G. Arenberg.
(Izvestia Elektroprom. Slab. Toka, April,
1934, No. 3, pp. 27-31.)

The difficulty of producing an ultra-short-wave
oscillator of large output has led to the develop-
ment in the Electrical Institute of Moscow of a
two-valve synphase circuit. This is derived from
a capacity-coupled push-pull oscillating system in
which a condenser is connected between the centre
points of the grid and anode circuits. 1f the grid
circuit is detuned, push-pull oscillations first
become unstable and then cease. I‘urther de-
tuning gives rise to synphase oscillations, first
unstable and finally stable. In this connection
considerable potentials exist between the centre
points, and a number of new nodal points appear,
to any of which the grid and anode supplies can be
connected. Two transmitters have been developed,
one giving about 500 watts with air-cooled valves
and the other, more powerful, for a 4.5 m wave,
with water-cooled ~valves. DBoth have proved
satisfactory in service.

98. THE [Frequency] STABILISATION OF VALVE
OSCILLATORS BY SYSTEMS WITH DISTRI-
BUTED CoNsTANTS  [Lecher  Wires].—
Wwedensky, DMichailow and Skibarko.
(Russian  Jowrnal of Techwnical Physics, No.
2, Vol. 4, 1934, PP. 337-357.)

Authors’ summary :—The method of stabilising
valve generators [particularly for ultra-short
waves| by means of parallel-wire systems, given
by Conklin, Finch and Hansell (1932 Abstracts,
p. 93] was investigated experimentally ; about the
same stability was obtained as in that work. An
approximate theory (on the assumption of linearity
and neglecting grid current) brings to light the
cause of the stabilisation and yields curves for the
frequency variation for a given change of anode or
heating voltage, as a function of the length of the
Lecher system, which agree satisfactorily in shape
with the experimental results.
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The experimentally observed stability, however,
is from 2 to 5 times higher than the calculated,
indicating the need of a stricter theory. A varia-
tion of the method is given in which the parallel-
wire system is replaced by a pair of helically coiled
wires, thus considerably reducing the size of the
apparatus and yet retaining about the same
stability.

OSCILLATION
Frequencies

99. MERCURY VAPOUR LamMP AsS
GENERATOR [or Amplifier :

50-20 000 ¢/s].—Cisman and Jonescu. (See
157.)

100. DESIGN OF AUTO-PARAMETRIC EXCITATION
OscILLATOR SysTEMs.—S. [. Tetelbaum.

(Izvestia Elektvoprom. Slab. Toka, March,
1934, No. 2, pp. 32-44.) ] )

1f the back coupling of a self-excited oscillator
is reduced below the critical value, oscillation wilt
cease. 1f then the grid is excited from an inde-
pendent source at twice the natural frequency,
oscillations will begin again at the natural fre-
quency. Approximate methods are indicated for
designing such systems, and in particular the
following points are examined :—

(a) The determination of the amplitude of the
resultant oscillations; (b) the operation of the
oscillator when it is modulated by varying either
the amplitude of the drive or the grid bias; and
(¢} the time required for the oscillations to build
up to the steady state.

101. PREDETERMINATION OF THE WORKING CoN-
DITIONS TFOR HIGH-FREQUENCY DPoOWER
AmpLIFIERS [with General Formulae and
Abacs for Class A, B and C Amplifiers :
Confirmation on Philips 635 kW Valve].—
L. Rubin. (L'Onde Elec., Aug./Sept. 1934,
Vol. 13, No. 152/153, pp. 317-346.)

102. THE EFFECT OF A TrANSMISSION LINE oON

THE FREQUENCY CHARACTERISTIC OF A
Rapto  TransMmITTER.—T. 8. Ramm.
(Izvestia Elektvoprom. Slab. Toka, April,

1934, No. 3, pp. 10-24.) _ ,

A theoretical study of transmission lines to
determine the high frequency cut-off due to varying
lengths of line. The conclusions reached have been
checked experimentally and a comparison is given
of the theoretical and experimental characteristic
curves.

103. HIGH-EFFICIENCY ANODE MODULATION.—S.
Z. Person and E. I. Gorodnichev. (/zvestia
Elektvoprom. Slab. Toka, March, 1934, No.
2, pp. 1-18)

A detailed theoretical
with numerical examples,
modulator, transformer-coupled to the anode
circuit of a modulated amplifier. The etficiency
of the system is shown to be 55 to 60 per cent.
during the silent periods and about 57 per cent.
at 100 per cent. modulation, while the corresponding
figures for grid modulation are approximately
35 per cent. and 53 per cent. Further, the total
power capacity of the valves required is about
25 per cent. lower than for grid modulation. The
advantages of the system are, however, somewhat
off-set by the greater number of L.f. amplifier stages
required. An account is also given of an experi-

investigation is given,
of a Class B push-pull



January, 1935 THE

mental study of the system, and characteristic
‘urves obtained are shown.

104. THE MODULATOR VALVE aAS A VARIABLE
RESISTANCE IN AN ANODE-MODULATION
CircuiT.—A. B. Sapojnikov. (Izvestia

Elektroprom. Slab. Toka, April, 1934, No.
3, Pp- 24-27.)

In order to simplify the design calculations of an
anode-modulation circuit the modulator valve can
be regarded as a variable resistance. Methods are
indicated for determining the equivalent resistance,
and various formulae are derived.

105. SINGLE  SIDEBAND WORKING.— (Waireless
World, 2nd Nov. 1934, Vol. 35, pp. 347-
349.)

Dealing with practical methods of single sideband
working as used in commercial radiotelephony
stations and discussing their future possibilities,
with particular reference to their possible applica-
tion to broadcasting. An introductory article on
the formation of sidebands was in the issue for
5th October, pp. 278-280.

RECEPTION
106. FUNDAMENTAL LAWS FOR THE APPLICATION
O¥ THE SUPER-REGENERATIVE RECEIVER.—
G. Hassler. (Hochf:tech. u. Elek:akus., Sep-
tember, 1934, Vol. 44, No. 3, pp. 80-93.)

Author’s summary :—(1) In the super-regenera-
tive receiver the amplification of the signal results
from a periodically repeated building-up process
of the form 1l = Ueed. The initial amplitude
1, is connected with the signal em.d. & by the
equation 1l = @ . p., where the effective reson-
ance sharpness factor pe; is made up of positive
and negative resonance factors: gex = pq + | p, |-
This terminology is taken from Barkhausen’s

Elektronenrohren 11 : p = =n/d = (1/R) \/LT
The suffixes ¢ and a represent the damped and
‘undamped ”’ zones respectively]. If the receiver
is undamped gradually, p . is up to about twice as
large as (py + | p,|) [see p. 81, r-h column, for
a discussion of the two cases].

(2) As regards the amplification ratio of the
super-regenerative receiver, two zones can be
distinguished. In the * K’ zone the ratio has a
constant value whose highest attainable value
depends on the background-noise level. In the

L zone on the other hand the amplification
ratio sinks logarithmically as the signal increases.
In this zone there is always a non-linear distortion
factor [klirr-factor] & = (m/4)(1 — m?/4).

(3) If the building-up processes are ‘‘ incoherent,”
that is, if the excited oscillation dies completely
away before a fresh start, the optimum adjustment
of the receiver is at the edge of the “ K’ zone just
before entering the "“ L.’ zone. At this point the
greatest volume obtainable from the minimum
signal {dependent on the noise level) is found. An
increase of the signal above the minimum will only
produce a (uite unimportant increase of volume.
The optimum quenching frequency is thus always
the  border” value fp, which separates the in-
coherent and coherent states and whose value can
be chosen according to the selectivity required.
The maximum attainable volume, on the other
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hand, is independent of fy,;, and is dependent only
on the valve constants. In the “ K’ zone it is
easy to obtain an indirect but distortionless auto-
matic fading compensation, while in the “ L. zone
there is an innate freedom from fading but never
a freedom from distortion.

(4) The resonance curve for the initial amplitude
closely resembles the usual resonance curve only
if the undamping is sudden [Fig. r1]: if the un-
damping is gradual the curve takes a band-filter
shape. In the *“ KX’ zone the receiver resonance
curve is of the same form, but in the "L’ zone
there is a flattening which, however, involves no
decrease in selectivity for telephony [on the same
grounds as in a receiver with automatic fading
compensation, which has almost the same resonance
curve: but ‘ the comparison of Fig. 13a and b
with ¢ and d shows that in the ‘L’ zone the tele-
graphy receiver is extraordinarily unselective.”
With regard to the selectivity of the super-regenera-
tive receiver the writer remarks, on p. 88, r-h
column, that it has sufficient selectivity of its own
—-i.e., without pre-selecting circuits—for tele-
phony on short waves (A = 30m, p.; = 300),
but that for television even on short waves ditfi-
culties in selectivity arise: ‘‘ for 500 ooo picture
elements per second a carrier wavelength of (m
is necessary in order to attain a value p; = 100.”

(5) The response threshold of the receiver, 7.e.
the minimum necessary signal, can be lowered
by raising the effective sharpness of resonance,
per-  This can be done by decreasing either the
damping [by using lower-loss circuit components]
or the building-up, [since pex = pq + |p, |—see
earlier] the latter method being preferable in
practice. p,; alone determines the threshold
which is independent of the other circuit values.
(6) There is a definite relation between the
“ border ”’ quenching {requency [ fp,—see earlier],
the effective sharpness of resonance, and the
highest permissible modulation frequency, which
for practical conditions is given by f/fpe == 1.6 . pe
and f/f,, = 6.5. p. Consequently by lowering
the * border ”’ quenching frequency a lowering of
the response threshold of the receiver can be
attained.

(7} In the “ coherent” condition, which occurs
on excceding the ‘“ border” q.f, the oscillations
have not died away before the next building-up
sets in. The receiver then, according to the adjust-
ment, either suffers continuous oscillations or elsc
works in the " K zone with amplifications which
are the smaller the more the " border ” q.f. is
exceeded. In the latter case, theoretically, a high
sensitivity can be reached, but with long building-
up and long decay times. In practice, in either
case, the appearance of the coherent condition
brings with it a marked decrease of sensitivity.
A noteworthy point is the breaking-up of the
receiver resonance curve into several (sometimes
very sharp) resonance points, which is liable to
occur in the coherent condition. The reason for
this is a stroboscopic process occurring in the un-
damping period in connection with the long build-
ing-up times. The coherence effects, unfavourable
in general to reception, can be avoided even when
fo > fper by sacrificing sensitivity, e.g. by the use
of very strong signals. [For a quenching frequency
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double the * border” f{requency the sensitivity
is thereby decreased 150 times. (8) To avoid
unexpected and anomalous etfects the grid bias
should be made so negative that the grid potential
is modulated only to the maximum of the valve
slope. In this case only one building-up process
occurs in each quenching period.

107.-—REVERsAL OF RECTIFIED [Crystal] DETECTOR
CURRENT AT ULTrRA-HIGH FREQUENCIES.
E. A Kopilowitsch and A. N. Tschernez.
(Physik. Zeitschr. der Sowietumion, No. 1/2,
Vol. 6, 1934, pp. 182-183: in English))
The current characteristic in a receiving dipole
(wavelength about 3o0cm) with a galena/steel
detector is given, showing a reversal of the direction
of the rectified current when the field strength
reaches a certain value. The curve demonstrates
the difficulties involved in the use of a crystal as
a micro-wave indicator—the lack of proportionality
between the wvalue of rectified current and the
oscillator output, and the existence of points of
zero current when the r.f. field is considerable.
The phenomenon varies considerably for different
sensitive points of the same detector pair : in some
cases the reversed part is very small. The de-
pendence of the effect on the frequency, etc., is
being investigated.

108. THE BRAKE-FIELD VALVE
FREQUENCY AMPLIFIER.—O. Groos. (Hochf:
tech. u. Ilek:akus., September, 1934, Vol.
44, No. 3, pp. 93-95)

I'ig. 1 gives the brake characteristics (¢f. Holl-
mann, Abstracts, 1934, pp. 34-35, 151, 205, and
381—three) of a type RS 296 valve, showing slopes
up to 10ma/v which could be considerably in-
creased, as suggested by Hollmann, by diminishing
the voltage drop along the filament, choosing a
correct emission current, and increasing the ratio
of grid-mesh opening to grid-wire thickness.
Table 1 gives the results of some measurements on
this valve as a 1.f. amplifier, which agree well with
the calculated values: the slopes here were from
5.0 to 0.4ma/v, and the voltage amplification
ratios from 33 to 4o.

Table 2 gives calculated results for certain
assumed working data, a slope of 1oma/v being
assumed throughout. It shows that “ considerable
amplification ratios can be obtained with a single
brake-field valve. An amplification of 1000 can
be attained directly if the input resistance is suffi-
ciently small. If, for instance, the output alter-
nating voltage is limited by the supply voltages to
300v, a thousand-fold amplification can only be
reached with input voltages smaller than o.3v.
For larger modulating voltages the saturation
condition is not fulfilled, the ‘ current interchange ’
relation no longer holds [Hollmann, loc. cit.], and
the controlling action of the anode decreases. The
high a.c. output resistances of about 10° ohms,
necessary for such a high amplification, can be
obtained in the form of resonance resistances with
sufficiently small d.c. resistance.”

The writer continues: “ The high voltage
amplification partly compensates for the great
disadvantage that the control is not without power
expenditure [Hollmann, /loc. cit.]. In particular,
advantage can be taken of a matching of resistances
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on the modulating side, by transforming down the
modulating voltages. The matching is here pro-
portional to ii?, whereas the voltage is only reduced
in proportion to % [the transformation ratio]. For
instance, if the low frequency from an audion of
internal resistance 5000 ohms is taken direct to
the anode of a brake-field valve, the amplification
(by equation 3a) will be only 9.8 times; while by
interposing a transformer of ratio 7 it will be 250
times, giving an overall amplification of 250/7 or
36 times (S = 1oma/v, output resistance 10°
ohms).” On the other hand, the brake-teld valve
has the disadvantage that a cascade of several
amplifiers adds hardly anything to the amplifica-
tion, since the high output resistance of one valve
has to be transformed down to match the low input
resistance of the succeeding valve. Finally it is
pointed out that the brake-field valve gives a
power-amplification equal to the voltage-amplifica-
tion, owing to the equality of anode and grid °
alternating currents.

109. TECHNICAL PROGRESS IN THE ELIMINATION
OoF RADIOELECTRIC  INTERFERENCE.—M.
Adam. (Rev. Gén. de I'Elec., 21st July,
1934, Vol. 36, No. 3, pp. 97-109.)

Including the suggested replacement of the
contact mechanism for electric signs, etc., by a
relaxation oscillation circuit; various types of
screened down-lead ; and a survey of the steps
taken in various countries.

Rapio INTERFERENCE FROM DISCHARGES
oN HiGH-VoLTAGE LINE INSULATORS [Ex-
perimental Investigation : the Use of Lead
Insets to Stirrup Clips and Compound

I10.

Lining for Interlink Type: etc]—J. L
Langton and E. Bradshaw. (Jowrn. I.E.L.
November, 1934, Vol. 75, No. 455 pp
643-652.)

111. THE SUPPRESSION OF INTERFERENCE WITH
BroaDcasT RECEPTION, AND THE EARTHING
or A.C. Motors.—(Rev. Gén. de ['Elec.
2oth Oct. 1934, Vol. 36, No. 16, p. 556:
summary of German paper.)

112. INTERFERENCE QUENCHING ON THE CREED
TeLepriNTER.—H. Subra. (Ann.des P.T.T.
October, 1934, Vol. 23, No. 10, pp. g70-—
974.) Yollowing on the paper referred toin
1934 Abstracts, p. 321.

113. INTERACTION OF WIRELESS WavEs (Luxem-
bourg Effect).—(See 10.)

114. RECEIVER PERFORMANCE DAaTa.—W. T. Cock-
ing. (Wireless World, 12th, 19th, and 26th
Oct. and 2nd Nov. 1934, Vol. 35, pp. 204~
296, 315-310, 333-334 and 350.) Modern
methods of measuring sensitivity, selectivity
and quality of reproduction.

115. THE Staxparp Two [Battery-Driven].
(Wireless World, 28th Sept. 1934, Vol. 35,
pp. 260-263.)

116. THE 11TH GREAT GERMAN RADIO SHOw
Flanze. (£.1.7Z., 20th, 27th Sept. and 4th
Oct. 1934, Vol. 55, Nos. 38, 39 and 40, pp.
925-927, 953 950, and 980-98:.)
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117—NovELTIES IN RECEIVER CONSTRUCTION
FROM THI 1934 BERLIN JSXHIBITION.—
J. Gross. (Radio, B., F. fiir Alle, September,

1034, Pp. 139-145.)
AERIALS AND AERIAL SYSTEMS

118. DIRECTIVE I’ROPERTIES OF A DIPOLE IRE-
CEIVING AERIAL [and of a *“ Crossed Dipole "’
Combination].—A. A. Pistolkors. (/zvestia
Ilektroprom. Slab. Toka, April, 1934, No. 3,
pp. 1-10.)

The directive properties of a horizontal dipole
aerial with a transmission line connected to the
centre ure examined. Polar diagrams are given
for various angles of incidence of the incoming
waves, and the similarity in the directive properties
of an aerial receiving waves at a given angle and
one transmitting waves at the same angle is proved.

An account is given of experiments with a
‘crossed ”’ aerial consisting of two perpendicular
dipoles connected to a commmon transmission line.
Transmission during these tests was carried out
from an aeroplane circling round the aerial at a
height of 500 metres and a distance of 3 km. A
contour map is shown of the locality of the tests
together with the polar diagram of reception
obtained.

119. CALCULATION OF THE VERTICAL COMPONENT
oF THE MAaGNETIC FIELD 1N THE NEIGH-
BOURHOOD OF A VERTICAL MAGNETIC DIPOLE.

—Nunier. (See 15.)

120. INCrEASED EFFICIENCY ¥roM TOWER AN-
TENNAS—A REviEwW.—E. A. Laport. (Elec-
tronics, August, 1934, pp. 238-241.) In-

cluding data on Budapest, Breslau, WIFEA,
WEBC and others.

121. SELF-SUPPORTING ANTENNA TowER [Insulated,
with Great Width at Top : the Use of Round
Bars to reduce Wind l.oad]..—Truscon Steel
Com)pany. (Llectronics, August, 1934, p.
201.

122. THE METAL PyLoN oF THE BUDAPEST BROAD-
CASTING STATION [314 Metres High].
Génie Civil, 15th Sept. 1934, Vol. 105, No.
11, p. 251 : summary only.)

123. AMERICAN HarMONIC [Short-Wave] AERIAL.
P. N. Ramlau and V. K. Zavarikhin.
({zvestia Elektroprom. Slab. Toka, March,

1934, No. 2, pp. 18-31.)
A theoretical investigation into the operation of

a short-wave aerial svstem consisting of four
parallel conductors, each 8 wavelengths long,

with the line joining their centres at an angle to
their length. The considerations determining the
choice of this angle and of the spacing between the
conductors are dealt with. Polar diagrams are
given and combinations of two and four systems
inclined at an angle to cach other (“V’ and
“ VV ' aerials) are discussed.

124. THE TroUBLES DUE TO Hoar IRoST ox
ELEcTrICAL LINES.—]. Drappier. (Rev
Gén. de IElec., 27th Oct. 1934, Vol. 36, No.
17, PP- 577-535.)
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VALVES AND THERMIONICS

125. THE INFLUENCE OF RESIDUAL AND OCCLUDED
Gasis oN VERY HIGH-FREQUENCY OsCIL-
LaTioNs [particularly Micro-Waves of the
order of 17 c¢m : Necessity for High Vacua,
Robust Grids, and Electrodes free from
Occluded Gas|.—E. Pierret. (Rev. Gén.
de I'Elec., 6th Oct. 1934, Vol. 36, No. 14,
p. 478 : long summary only.) For the pre-
vious paper referred to see 1934 Abstracts,
P- 437

126, AN EvLEcTRON MULTIPLIER . A NEw TYPE OF
CoLp-CatHODE TuBt oF HIGH CURRENT
AMPLIFYING ABILITY.—Farnsworth. (See
207 and 208.)

127. [Triode] VaLvE DESIGN ALLOWING FOR BENDS
ix THE CHaracTERisTIC CURVE—B. I,
Tsomakion and J. M. Kravets. (lzvestia
Llektroprom. Slab. Toka, Jan./Feb. 1034,
No. 1, pp- 17-24.)

An analytical method of determining the opera-
ting conditions, the curved characteristic being
replaced by three straight lines representing the
average slopes of the centre portion and top and
bottom bends. Results are compared with those
obtained by the usual method assuming a perfectly
straight characteristic, and by the graphical
method.

128. [Automatic] GrapuicaL RECORDING OF THE
CHARACTERISTIC CURVES or MULTI-ELEC
TRODE VarLves.—R. Schmidt. (Journ. ae
Phys. et le Rad., April, 1934, Series 7, Vol
5, No. 4, pp- 72-73 8

12¢g. PREDETERMINATION OF THE WorkiNG CoN-

piTioNs For H.I'. POWER AMPLIFIERS. -
Rubin. (See 1o01.)
130. On  CHOOSING THE OPTIMUM OPERATING

CONDITIONS FOR A PENTAGRID [as Combined
Beating Oscillator and First Detector :
Theoretical Investigation leading to Con-
ditions for Maximum Ratio L.F./Signal
Voltages].—V. I. Siforov. (Izvestia [lek-
troprom. Slab. Toka, Jan./Feb. 1934, No. 1,
pp. 25-31.)

131. THEORETICAL DESIGN AND EXPERIMENTAL
INVESTIGATION OF THE SCREEN-GRID VALVE
[Fundamental Equation for Anode Current,
and Methods of determining Correct Opera-
ting Conditions for Grid, Anode, Anode and
Screen, and Screen Modulation].—V. G.
Karpov. (lzvestia Elektroprom. Slab. Toka
[Reports of the Light-Current Elec. Industry,
U S.8.R.], Jan./Feb. 1934, No. 1, pp. 9-16.)

AS AN AUDIO-
(See 108.)

»

132. THE BRAKE-FIELD VALVE
FreQUENCY AMPLIFIER.—Groos.

133. TETRODE WITH ‘' PERPENDICULAR ANODE
(SUBDIVIDED INTO FOUR P’ARTS) ABOLISHING
UsuAaL “ KINK ' 1N CHARACTERISTIC : No
REFLECTION OF ELECTRONS ON TO SCREEN
GRID.—362 Valve Company. (Emgineer,
24th Aug. 1934, Vol. 158, No. 4102, p. 186 :
paragraph only )
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134. NEw VALVES AT THE IITH BERLIN RaDIO
Suow [Fading-Mixing Hexodes ACH 1 and
BCH 1, Octodes, Battery-Saving Valves
for People’s Receiver, etc.].—Flanze. (E.T.Z.,
20th Sept. 1934, Vol. 55, No. 38, pp. 925
926.)

135. NEw FREQUENCY-CHANGER [Triode-Hexode].
—E. E. Shelton. (Wreless World, 5th Oct.
1934, Vol. 35, pp. 283-284.)

130. Fructuation Noise 1IN Vacuunm  TUBES
[including Method of Accurate Rating].—
G. L. Pearson. (Physics, September, 1934,
Vol. 5, No. 9, pp. 233-243: Bell S. Tech.
Journ., Oct. 1934. Vol. 13, No. 4, pp. 634-653.)
Author’s summary :—The fluctuation noises
originating in vacuum tubes are treated thcoreti-
cally under the {following headings: (1) thermal
agitation in the internal plate resistance of the
tube, (2) shot effect and flicker effect from space
current in the presence of space charge, (3) shot
effect from electrons produced by collision ionisation
and secondary emission, and (4) space-charge
fluctuations due to positive ions. It is shown that
thermal agitation in the plate circuit is the most
important factor and should fix the noise level in
low-noise vacuum tubes; shot noise and flicker
noise are very small in tubes where complete
temperature saturation is approached ; shot noise
from secondary electrons is negligible under ordinary
conditions ; and noise from space-charge fluctua-
tion due to positive ions is usually responsible for
the difference between thermal noise in the plate
circuit and total tube noise. A method is deduced
for the accurate vating of the moise level of tubes in
terms of the input resistance which produces the
equivalent thermal noise. Quantilative noise meas-
urements by this method are reported on four
different types of vacuum tubes which are suitable
for use in the initial stage of high-gain amplifiers.
Under proper operating conditions the noise of
these tubes approaches that of thermal agitation
in their plate circuits at the higher frequencies and
15 0.54 to 2.18 X 1071% mean square volts per cycle
band-width in the frequency range from 200 to
15000c¢/s. Below 200c¢/s the noise is somewhat
larger. The minimum noise in different types of
vacuum tube circuits is discussed. These include
input circuits for high-gain amplifiers, ionisation
chamber and linear amplifier for detecting cor-
puscular or electromagnetic radiation, and photo-
electric cell and linear amplifier for measuring light
signals. With the aid of these results it is possible
to design circuits having the maximum signal/
noise ratio obtainable with the best vacuum tubes
now available.

137. STATISTICS OF THERMIONIC [ MISSION .
A. Gehrts.  (Physik. Zeitschr., 1st Sept.
1934, Vol. 35, No. 17, pp. 692-699.)

A theoretical investigation discussing whether
it is necessary to assume that there is a free electron
gas within a metal, when calculating the thermionic
emission current from the metal surface. Sommer-
feld has shown that Fermi statistics must be used
for this calculation, and the present paper shows
that the above assumption is really unnecessary.
The thermionic emission is to be regarded as a
splitting of electrons from the surface atoms; the
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disturbance in the surface is propagated through
the metal and causes the conducting electrons to
rearrange themselves. .\ formula is calculated for
the thermionic emission which is very similar_to
that deduced by Sommerfeld.

138. “ THERMIONIC Enssiox ” [Book Review].—
A. L. Reimann. (Rev. Gén. de I'Elec., 29th
Sept. 1934, Vol. 30, No. 13, p. 426.)

139. EXPERIMENTAL RESEARCHES ON THE SECOND-
ary Ewmission oF TaxtarLum [Nine Critical
Potentials found causing Sudden Variation
of Secondary Emission : Curves of Velocity-
Distribution for Ditterent Primary Velocities :
etc.].—R. Warnecke. (Journ. de Phys. el le
Rad., June, 1934, Series 7, Vol. 3, No. 6,
pp. 267-282.)

140. The [Radiant] ExissivE PowEr oF TUNGSTEN
IN THE ULTRA-VIOLET REgGionN AT Higu
TEMPERATURES.—I. Hoftmann and H.
Willenberg.  (Phvstk. Zeitschr., 15th Sept.
1934, Vol. 35, No. 18, pp. 713-715.)

The arrangement used was described in a paper
by the same authors, * Measurements with Tem-
perature Radiators in the Ultra-Violet Kegion
(tbid., 1st Jan. 1934, Vol. 35, No. 1, pp. 1-3). The
present note gives a table and curve of the measured
values.

I14T. APPLICATION OF THE FORSYTHE-WATsON TEM-
PERATURE SCALE FOR TUNGSTEN. -W. B.
Nottingham. (Phys. Review., 15th Aug.
1934, Series 2, Vol. 40, No. 4, p. 341 : abstract
only.)

For the temperature scale in question see 1934
Abstracts, p. 326. The present note suggests that
the * derived functions ”’ VAY4/l and A /d®* of Lang-
muir—Jones (V = potential drop over uniform
filament in volts, 4 = current in amperes, [ =
length in cm, 4 = diameter in cm) are more useful
for the determination of the temperature in well-
evacuated tubes than the values of resistivity R
and total radiation W published by Forsvth and
Watson. Relevant tables and curves have been
computed and correction formulae are given.
“ Temperatures calculated from the two scales
agree remarkably well over the range goo” K to
2 200° K.

142. THERMIONIC ELECTRON EMISSION FROM TUNG-
STEN [Numerical Data for Current f{rom
Equipotential Surface as Iunction ofj
Potentiall.—\W. B. Nottingham. (Phvs.
Review, 15th Aug. 1934, Series 2, Vol. 46,
No. 4, p- 339 : abstract only.)

143. THE DISINTEGRATION OF A MONOATOMIC
TroriUM FiLMm oN A TunNGsTEN CATHODE
IN A DisCcHARGE 1IN MERCURY VAPOUR
[Discrepancy between Thermal Theory of
Cathode Disintegration and LExperimental
Results].—N. Morgulis and M. Barnadiner.
(Phystk. Zeilschr. der Sowietunion, No. 3,
Vol. 6, 1934, pp. 309-311: in English)

144. [Thermal] IONISATION OF ATOMS OF ALKALIL
MeTALS oN TUNGSTEN, MOLVYEDENUM, AND
THORIATED Tu~NgsTtEN.—L. Dobrezow.
(Zettschv. f. Phyvsik, No. 11/12, Vol. 9go,
1934, pp- 788-501.)
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145. THE PHOTOELECTRIC Eaissiox rrROM  régimes governing the shape of the signal is accurate;
TrEORIATED TUNGSTEN.—Smith and Du and that his method is therefore preferable. No
Bridge. (See 233.) mechanical devices are necessary ; no retroaction

140. THE DESIGN OF TUNGSTEN SPRINGS TO HOLD
TuxgsTEN FiraMments TauT.—K. B. Blod-
gett and 1. Langmuir. (Review Scient.
Inst., September, 1934, Vol. 5, No. 9, pp.
321-333.)

147. Emissioy oF ELEcTroNs rroy CoLp METAL
Stvrraces. C. C. Chambers. (Journ.
Franklin Inst., October, 1934, Vol. 218,
No. 3, pp. 463-454)

This paper discusses previous work on cold
emission, with particular reference to that of Del
Rosario (/bid., 1927 and 1928, Vols. 203 and 2035)
and describes a repetitton of his experiments.
It is found that, in agreement with previous observa-
tions, the Fowler-Nordheim formula for the rela-
tion between current and voltage (1928 Abstracts,
pp. 400-401) applies as regards the general form
but not as regards the actual magnitude of the field
calculated from the dimensions of the wire. The
effect of heat-conditioning the surface, and the
breakdowns caused by it, account for erratic curves
obtained by previous investigators and are thought
to be due to ‘ immeasurably small currents of
electrons knocking ions from the anode.”

148. CHANGES IN THE ENERGY DISTRIBUTION OF
THERMIONICALLY EMITTED FLECTRONS PRO-
puckp BY HieH ELecTricaL FIELDS.—
k. K. Dahlstrom and ]. E. Henderson.
(Phys. Review, 15th Aug. 1934, Series 2
Vol. 46, No. 4, pp. 323-324: abstract
only.)

149. THRE BEHAVIOUR OF THE NORMAL CATHODE
DroOP AT THE MELTING POINT OF METALS
[Change of Work Function on Passage
through Melting Point] —A. Wehnelt and
H. Kurzke. (A#nn. der Physik, Series 5, No.
%, Vol. 20, 1934, pp- 919-920.)

DIRECTIONAL WIRELESS

150. A METHOD OrF MEASURING THE VELOCITY OF
PROPAGATION OF HERTZIAN WAVES, AND
Its APPLICATION TO * RADIO-TELEMETRY '
[Distance-Finding : also to Distant Control].
G. Fayard. (L'Onde Elec., Aug./Sept.

1934, Vol. 13, No. 152/153, pp. 359-371)

The underlying principle is the deduction of the
time of propagation of a h.1. oscillation between two
stations A and B from the frequency of the sinusoidal
modulating voltage which must be applied to the
oscillation emitted by station A in order that the
phase difference between this modulating voltage
and the voltage of the high frequency detected at
station B may have a given value ; or, alternatively,
the deduction of the propagation time from the
measurement of the phase difference between
modulating and detected voltages when the modu-
lating voltage has a given frequency.

The writer suggests that the usual methods,
depending on obtaining, with the help of recording
apparatus, the time between the emission and re-
ception of a very short signal, are only accurate
to the extent that the interpretation of the transient

phenomenon varying with distance is involved in
the procedure, which uses a permanent régime of
modulated oscillations; and the accuracy of the
results depends only on the calibration and sensi-
tivity of the phase- and frequency-control devices,
which deal with musical frequencies for distances
ranging from a few to several thousand kilometres.
A second scale of distances, e.g. up to 300 metres,
can be dealt with by applying the principle to
modulated supersonic waves instead of radio
waves. Finally, the writer discusses the effect on
the results (especially if short radio waves are
employed) of reflection from the ionosphere, and
the actual employment of the technique as a tool
for the study of short-wave propagation : here both
stations would be provided with transmitter-
receiver equipments for short and for medium
waves.

151. THE MEASUREMENT OF ALTITUDE AND IN-
CLINATION OF AIRCRAFT RY THE kKcnHo
MeTHODs.—Delsasso.  (See 1934 Abstracts,
p. 622

152 STUDY OF THE MAGNETIC FIELD PRODUCED
IN THE PRESENCE OF THE GROUND BY A
CONDUCTOR TRAVERSED BY AN ALTERNATING
CurrENT. — C. Bourgonnier. (Rev. Gén
de I'Elec., 10th Nov. 1934, Vol. 360, No. 19
pp- 643-654.) For a previous paper see 1934
Abstracts, p. 6z0.

153. VISUAL INDICATOR FOR AIRCRAFT Ranio-
RANGE BeEacoN RECEPTION [Vertical Needle
indicating Deviation from Course, Hori-
zontal Indicator showing Signal Volume].
Jackson and Harding. (Llectronics, August,
1934, p- 248))

154. ARE ULTrA-SHORTS DirEcTiONAL ?—H. B.
Dent. (Wireless World, 28th Sept. 1934.
Vol. 35, pp. 263-266.) Discussing the
results obtained from a series of practical
experiments on the directional properties
of wavelengths of the order of five metres.
See also 155.

155. DIRECTION - FINDING WITH
Waves.—D. A. Bell (Wireless World,
2nd  Nov. 1934, Vol. 35, pp. 344-345)
The question of the directional properties of
wavelengths of the order ot five metres is
considered. See also 154.

ULTRA - SHORT

ACOUSTICS AND AUDIO-FREQUENCIES

156. THE INDUCTIVE GLOW-DISCHARGE OSCILLATOR
axD ITs POSSIBLE APPLICATIONS [particu-
larly as Sine-Wave Generator and for Elec-
trical Music].—W. E. Kock. (Zeitschr. f
tech. Phys., No. 10, Vol. 15, 1934, pp.
377-3%4.)

Author’s summary ;" The introduction of an
inductance into the circuit of a glow-discharge
oscillator produces special oscillation conditions.
The conditions are investigated for the development
of first-type oscillations [the usual discontinuous
oscillations]. It is possible to obtain either damped
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or constant-amplitude oscillations. Of the first-
type oscillations only the damped are of practical
impertance ; they are very good for tone-formant
production. The oscillations of the second type
[in which the glow-discharge current is always
different from zero], which can also be produced
with this circuit, are very stable, and their use for
sine-wave generators [I'ig. 14] and for electrical
musical instruments is described. The investigations
are extended to grid-controlled glow-discharge
lamps."”

It is pointed out that for second-type oscillations
the grid-glow lamp has the advantage that in-
creasing grid bias raises the discharge potential
and that this fact can be used, by introducing re-
troaction between anode and grid circuits, to de-
crease the effect of anode-voltage fluctuation on the
frequency by making the latter more dependent
on the circuit resonance-frequency.

157. MERCURY VaAPOUR Lamp as OSCILLATION
GENERATOR [or Amplifier].—A. Cisman and
T. V. Jonescu. (Ann. der Physik, No. 2,
Vol. 20, Series 35, 1934, pp- 183-195.)

The current in the lamp is controlled by mag-
netic reaction. The lamp has two iron anodes and a
mercury cathode. It can be used as a low-fre-
quency amplifier or an oscillator. Its characteristics
are given and the oscillation conditions calculated :
frequencies from 50 to 20 ooo c/s can be gencrated.
Oscillograms show that under certain conditions the
current and voltage curves are sinusoidal. Lamps
with metal electrodes, working in vacuo or at
atmospheric pressure, have also been constructed.

158. A VARIABLE FREQUENCY GENERATOR FOR
FURNISHING ODD HARMONICS OoF 60 CyCLE
CURRENT OF PURE SINUSOIDAL FOrM.—
D. L. Soltau, D. H. Loughridge and L. M.
Applegate. (Phys. Review, 15th Aug. 1934,
Series 2, Vol. 46, No. 4, pp. 328-329:
abstract only.)

PorTaBLE A.C. OPERATED HETERODYNE BEAT
ArpAarRATUS [Beat-Note Generator] or Ux-
USUAL FREQUENCY STABILITY.—Stranathan.
(See 264.)

159.

160. A VALVE-MAINTAINED STRETCHED-\WIRE V1-
BRATOR [Laboratory Generator of Audio-
Frequency Currents].—W. S. Stuart. (£hil.
Mag., October, 1934, Series 7, Vol. 18, No.
120, pp.- 566-571.) For other recent work
on stretched-wire generators sec 1934 Ab-
stracts, pp. 43 (I-h) and 621 (r-h column).

161. THE BRAKE-FIELD VALVE AS AN AUDIO-I'RE-
QUENCY AMPLIFIER.—Groos.  (See 108.)

162. APPLYING NEUTRALISATION TO AUDIO-FRE-
QUENCY AMPLIFIERS [Improvement of Re-
sponse Characteristics by Neutralising High-
Note Loss due to Grid/Earth Capacity].
P. W. Klipsch. (Electronics, August, 1934,
pp- 252-253.)

163. Low-I'REQUENCY LuminoUus PIEzo-QUARTZ
REsoNxaTOrs.—Zaks and Uftiujaninov. (See

245.)
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164. SOME ACOUSTICAL MEASUREMENTS ON LOUD-
SPEAKERS.—NM. Federici. (.4lta Frequenza,
August, 1934, Vol. 3, No. 4, pp. 423-436.)

Author’s summary :—The most important pro-

perties of a loudspeaker, the fidelity and etticiency,
are defined and the nature of the sound field gen-
erated by a moving-coil cone speaker, in the open
air or in an enclosed space, is then examined.
The method is described of measuring the sound
pressure produced by such an instrument by means
of a condenser microphone calibrated by Rayleigh
disc or by thermophone. Finally the results are
given of some measurements on moving-coil
loudspeakers, and the usefulness of such measure-
ments in judging the quality of reproduction is
shown.

165. PowEr [and Efficiency] MEASUREMENTS ON
ELECTRODYNAMICSOUND GENERATORS [Loud-
speakers, Supersonic-Wave Generators, etc.].

-O. Schifer. (Hochf:tech. u. Elek:ahus.,
September, 1934, Vol. 44, No. 3, pp. 101-103.}
By a combination of the ordinary (or modified)
three-voltmeter method with the use of a valve-
voltmeter for measuring effective values. The
method is particularly valuable in the two extreme
cases of the supersonic generator and the high-
power loudspeaker: with the former it allows
sound energies to be measured which are ordinarily
difficult to obtain quantitatively owing to the small
difference in voltage-drop (compared with the total
voltage) in the braked and working conditions,
while with the latter, thanks to its high efficiency,
the method can be much simplified. It has also
the merit of giving, by a single series of measure-
ments, the resistance operator (so important for
the matching of valve circuits), the output power,
and the efficiency ; all with an accuracy sufficient for
most purposes.

166. THE SounD Prisy [for Rapid Sound Analysis].
-Schuck. (Proc. Inst. Rad. Ing., November,
1934, Vol. 22, No, 11, pp. 1295-1310.) Sce

1934 Abstracts, p. 388.

167. VARIATION OF THE DIELECTRIC CONSTANT OF
ROCHELLE SALT CRYSTALS WITH ['REQUENCY
AND APPLIED FIELD STRENGTH.——Zeleny and
Valasek. (See 252.)

168. INVERSE PIEZOELECTRIC PROPERTIES OF ROCH-
ELLE SALT [Piezoclectric Modulus deter-
mined from Inverse Effect is Larger than that
determined from Direct Piezoelectric Effect].

C. I. Vigness. (Phvs. Review, 15th Aug.
1934, Series 2, Vol. 46, No. 4, pp. 255
257.)

THE P1EZOELECTRIC MICROPHONE.—Brush De-
velopment Corporation. (Wireless World,
28th Sept. 1934, Vol. 35, p. 275.)

109.

DiscussioN ON ' SOME EXPERIMENTS UPON THE
CarBON MIcROPEONE ” [and the Cause of
“ Frying ”’].—Truscott :  Snoek. (Journ.
[.I..IZ., November, 1934, Vol. 75, No. 453,
pp. 690-691.) See 1934 Abstracts, p. 271.

170.
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171. DiscussioN oN ‘“ CHARACTERISTICS OF TELE-
PHONE RECEIVERS ” [and the Meaning of

‘ Series”’ Connection of Mechanical or
Acoustical Impedances]. — West and
McMillan : Sutton. (Journ. I.E.IZ., Novem-

ber, 1934, Vol. 75, No. 455, p. 660.) See
1934 Abstracts, p. 621, r-h column.

172. RESEARCHES ON  AcCOUSTIC QUADRIPOLES
Effect of Porous Materials on Sound Pro-
pagation treated like Effect of Resistance
in Wave Propagation in Lecher Wires].—
H. Wist. (Hochf:tech. u. Elek:akus., Sep-
temter, 1934, Vol. 44, No. 3, pp. 73-79.)
Author’s summary :—* The behaviour of porous

materials in a tubular conduit on normally incident

sinusoidal sound waves is investigated. A method
is given by which the sound pressure and volume
flow at every point of the tube can be measured as
regards amplitude and phase. In this way the
quadripele constants of the material can be deter-
mined in complex form, and from them all the other
characteristic values [a thin layer of porous material
introduced into an acoustic tube being taken as
equivalent to an added resistance in a Lecher wire

system, an extension of the analogyv represents a

thick layer as an acoustic quadripole].

‘“ Measurements were made in the range between
180 and 1 300 ¢ s. The results showed no difference
between ‘ideal’ materials, with pores running as
straight canals in the axial direction, and natural
materials of isotropic structure. The condition that
the quadripole determinant [D-—see pp. 74 and 77,
I-h columns] must equal unity is practically strictly
fulfilled. For the compressibility a general value of
about 8£° 1s found for the loss angle. With the
materials examined these elastic losses form up to
20% of the total damping. No frequency depend-
ence could be found for the energy component of the
longitudinal resistance : it is equivalent to the
resistance measured with direct current. The
effective inert mass of air in the pores is considerably
increased by wall friction.

‘ So long as, at low frequencies, the shape of the
flow is predominantly determined by the viscosity,
the compressions occur isothermally ; the trans-
ition to adiabatic elasticity occurs at about the
{frequency zone where the inertial resistance of the
air becomes more prominent in comparison with
the wall friction.”

173. EXPERIMENTAL INVESTIGATION OF THE ACOUS-
TIC PROPERTIES OF BUILDING MATERIALS, BY
THE SHORT TONE [Pulse Reflection] METHOD.
—Y. Spandock. (.4nn. dev Physik, No. 3, Vol.
20, Series 3, 1934, PP. 328-344.)

174. EXPERIMENTS WITH ACOUSTIC MODELS.—I.
Spandéck. (Ann. der Physik, No. 4, Vol. 20,
Series 5, 1934, pPp. 345—360.)

Measurements of the total acoustic disturbance
produced by a sudden sound (such as a shot) in
various model rooms are used to obtain some im-
pression of the acoustic effects probable in the full-
scale rooms. The effects in a room in the shape
of a parallelopiped are not good, but a room where
the walls are skew to one another gives better
results ; the addition of a rotunda has an un-
favourable effect. The architectural form is of
greatest importance acoustically when the total
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attenuation of the sound in the space lies in the
range which, according to Sabine (1629 Abstracts,
p. 276), gives the best acoustic results.

175. ON THE PROBLEM oF THE CALCULATION OF THE
SouND DPRESSURE 1N THE FIELD OF aN
OrcHEsTRA.—I. G. Dreisen. (Russian Journ.
of Tech. Phys., No. 3, Vol. 4, 1934, pp.
649-0660.)

176. Low-FrEQuENCY VoLumE CoxNTROL [and the
Influence of Volume-Range Adjustment
on the " IKEmotional Effect’ of Music : etc.
—W. Nestel. (Radio, B., F. fiir Alle,
November, 1934, pp. 180-182) See also
1934 Abstracts, p. 620.

177. A PHASE-SHIFTING TrANSFORMER [for Audio-
Frequencies:  Air-Core Instrument with
I-nergy Loss made up for by Two Resistance/
Capacity Stages: Calibrated by Cathode-
Ray Oscillograph].—F. H. Gage. (Journ.
Scient. Instr., September, 1934, Vol. 11
No. 9, pp. 289-295.)

. SciexTiFic AND TECHNICAL VOCABULARIES :
REMARKS ON THE PROPOSAL FOR AN AcoUs-
TICAL VOCABULARY.—(Rev . Gén. de I’Elec.,
15th Sept. 1934, Vol. 36, No. 11, pp.
361-362.)

1

~1
[e]

179. VowEL THEORIES.—V. Engelhardt. (Natur-
wiss., 12th Oct. 1934, Vol. 22, No. 41, pp

690-693.)
1830. OBSERVATIONS ON THE VELOCITY OF SOUND
IN Arcs.—C. G. Suits. (Phys. Review,

15th Aug. 1934, Series 2, Vol. 46, No. 4,
P. 339 : abstract only.)
181. LoGARITHMIC UNITs : A NEED IN ACOUSTICS.
-A. H. Davies. (Proc. Phvs. Soc., 1st Sept.
1934, Vol. 46, No. 256, pp. 631-633.)

This note proposes the word ‘' decibrig” or
““decibel "’ for intensity relations and *“ phon ' for
expressing loudness: two numbers N and N,
differ by 10n ' decibrigs “when n = log;, (N/N,).

182. THE IFOUNDATIONS OF THE SUBJECTIVE AND
OBJECTIVE MEASUREMENT OF THE LOUDNESS
oF SouxDs [including the “Old” and
* New "’ Phon Scales and a Survey of Recent
Work].—C. Trage. (I T.Z.,, 2o0th Sept.
1934, Vol. 55, No. 38, pp. 931-934.)

183. No~N-LINEAR DISTORTIONS IN THE EAR.
G. von Békésy. (Ann. der Physik, Series 3,
No. 8, Vol. 20, 1934, pp. 809-827.)

Measurements of the overtones and difference
tones arising in the ear show that these are not due
to the nerves but are of purely mechanical origin,
though they are not caused by the ear-drum. They
arise in the cochlea and are probably due to eddies
in the liquid there. The distortion of the funda-
mental is selective in character. Difference tones
are connected with the oscillating condition of the
middle ear.

184. THE MiNIMUM PERCEPTIBLE CHANGE OF
INTENSITY OF A PURE ToNE.—B. G. Chur-
cher, A. J. King, and H. Davies. (Phil.
Mag., November, 1934, Supp. No., Series 7,
Vol. 18, No. 122, pp. 927-939.)

This paper gives a more detailed account of the



42 THE WIRELESS ENGINEER

relevant part of the authors’ paper referred to
below (185).

185. THE MEASUREMENT OF NOISE, WITH SPECIAL
REFERENCE TO ENGINEERING NoISE PRrRoB-

LEMs.—B. G. Churcher, A. J. King, and H.
Davies. (Journ. [ .E.E., October, 1934,
Vol. 75, No. 454, pp. 401—422 : Discussions

PP 422—446.)  The full paper, summaries of
which were referred to in 1934 Abstracts, p.
327, r-h col. The work follows on that dealt
with in 1930 Abstracts, p. 514. See also
184.

186. Noist. No. I1I.  ParT 3: THE AURAL
MEASUREMENT OF NoISE. ParRT 4: THE
INVESTIGATION AND SUPPRESSION OF NOISE.

‘A. H. Davis. (I-ngineer, 24th Aug. 1934,
Vol. 158, No. 4102, pp. 181-183.)

187. REDUCTION o©OF TrAFFIC NOISE—(Nature.
20th Oct. 1934, Vol. 134, p. 633.) Short
account of the discussion at the Aberdeen

meeting of the British Association.

188. REDUCTION OF TRAFFIC NOISE [Streets Less
Noisy than Sixty Years Agol.—H. Maxwell.

(Nature, 3rd Nov. 1934, Vol. 134, p. 701.)

189. Tue HraT oF Souxp [Very Thin and Delicate
Thermocouple Sound * Thermometer ”’ for
Frequencies up to 10 000 c/s, extensible to
3o0000c/s].—E. A. Johnson. (Science,

5th Oct. 1934, Vol. 8o, No. 2075, Supp. p. 11.)

190. EXPERIMENTAL TEST OF THE THERMOPHONE

Turory.—Ii. YFranke. (Aun. dev Physik,

No. 7, Vol. 20, Series 5, 1934, pp. 780-782.)

Experimental test of a formula given by Geffcken
and Keibs (1933 Abstracts, p. 276).

191. Noi1sE MEasURING SET, TYPE ZB 175 [and Its
Sensitivity Curve compared with that pre-
scribed by CCIF|.—(L. M. Evicsson Review,
No. 3, 1934, pp- 135-137.)

192. ON DETECTORS OF MECHANICAL VIBRATIONS
[Thermodynamical-Mechanical Investigation
of Action of Rayleigh Disc, Sensitive Flame,
Microphone, Bolometer, etc.].—]J. Zahrad-
nicek. (Physik. Ber., 1st Sept. 1934, Vol. 15,
No. 17, p. 1372)

193. PULSATING CURRENT TELEPHONY.—DM. Marro.
(Phil. Mag., October, 1934, Series 7, Vol
18, No. 120, pp. 571-575.)

See 1934 Abstracts, p. 621. The attenuation
curve for the loaded telephone cable there described
is found to be much more constant for pulsating
current (in which half-waves are suppressed by a
rectitier) than for alternating current. Improved
quality of voice transmission and greater fre-
quency range are obtained by the use of pulsating
current. See also Rev. Gén. de I'Elec., 15th Sept.
1934. Vol. 36, No. 11, pp. 367-370.

194. NEw DIFFrACTION PHENOMENA wiTH OsCIL-
LATING CrysTaLs [shown by Sound Waves
in a Fluid!.—C. Schaeffer and L. Bergmann.
(Naturwiss., 12th Oct. 1934, Vol. 22, No.
41, pp. 685-690.) On the work referred to
in 1934 Abstracts, p. 492. A description is
given of a possible diffraction method of
investigating the elastic properties of crystals.
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195. MAKING VISIBLE THE STANDING SUPERSONIC
WavEs 1IN TRANSPARENT SoLID Bobpiks. [.
OpTicAL INVESTIGATION WITH A PIEZo-
QuarTz CrysTAL [Measurement of Lre-
quency of Harmonics] —E. Hiedemann, H
R. Asbach and K. H. Hoesch. (Zeiischr. .
Phyvsik, No. 5/6, Vol. 9o, 1934, pp. 322-320.)

SOME INTERFERENCE EXPERIMENTS WITH
SUPERSONIC WavES.—C. Bachem and E
Hiedemann. (Zeitschv. f. Phvsik, No. 5/6,
Vol. g1, 1934, pp. 418—421.)

197. ERRATA :——AcousTIC RESONATOR INTERFERO-
METER.—J. C. Hubbard. (Phys. Review,
15th Sept. 1934, Series 2, Vol. 46, No. 6, p.
525.) See 1932 Abstracts, p. 647.

196.

TuE CoMPRESSIBILITY OF DILUTE SOLUTIONS
or E.LECTROLYTES [Measured by Diftraction
of Supersonic Waves|.-——A. Szalay. (Physik
Zeitschr., 15th Aug. 1934, Vol. 35, No. 16,
pp. 639-643)

A PHASE-DIFFERENCE METHOD OF DISTANCE-
FINDING AND DisTaANT CONTROL, USING
SUPERSONIC WavEs. —Fayard. (See 150.)

198.

199.

. A HIGH-I'REQUENCY WATER JET, AND ULTRA-
soNic FraMe.-—]. J. Hopfield. (Nature,
roth Nov. 1934, Vol. 134, pp. 737-738.)

201. SUPERSONIC WAVES: A SuURrRvVEY [Editorial
Correction].—Rodewald. (Zeitschr. f. tech.
Phys., No. 10, Vol. 15, 1934, p. 398.) A
change in the text, relating to the work of
Malov and Rschevkin, in the survey referred
to in 1934 Abstracts, p. 389.

PHOTOTELEGRAPHY AND TELEVISION

202. SOME PoINTs IN THE DESIGN AND WORKING OF
Gas-FiLLED CATHODE-RAY TUBES ror TELE-
visioNn.—F. Michelssen. (Hochf:tech. u
Llek:akus., September, 1934, Vol. 44, No. 3
PP.- 95-100.)

Further development of the work dealt with in
Abstracts, 1933, pp- 105-106. Particular attention
is paid to the tollowing necessary points (1) Cur-
ing the fluctuating de-focusing effect on the spot
produced by the intensity modulation of a ray which
depends only on gas-concentration for its focusing.
This is a serious defect and prevents the attainment
of high-definition images even with a large number
of picture elements. It can be rectified by super-
posing, on the varying concentration due to
the ionic lenses, an additional constant con-
centrating action as, for example, that of the
magnetic field of a ring coil situated between the
anode and the deflecting elements. Such a magnetic
lens must be situated far enough from the detlecting
elements for its lines of force to keep clear of the
deflecting space, where their entry would cause
displacement and distortion of the picture format.
This can be arranged by using an iron-screened coil
with internal slit, and bv increasing slightly (in
comparison with the total length of ray) the anode
deflecting-plate distance. Lengthening of the glass
tube, to accommodate the magnetic lens in this
way, may be avoided by splitting the coil into two
parts, one on either side of the detlecting plates
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and close to these. Constant-potential, suitably
designed auxiliary electrodes may also be used in
place of the magnetic lens.

(2) Prevention of a complete breaking-off of the
ray by the intensity modulation: this is accom-
plished by rectifying the modulating impulses
before they reach the intensity-control organ (e.g.
the Wehmnelt cylinder). It is unexpectedly found
that with the use of such already rectified modula-
tion there is a greater tendency for disturbing effects
due to wall-charges than with the older method :
these effects are, however, easily eliminated by
suitable conducting screening.

When both the above points have been attended
to, the gas-concentrated tube can deal with the
extremely fine picture raster which hitherto could
only be attained by the use of inconveniently long
high-vacuum tubes. The next point cealt with is the
indirectly heated ‘‘ point” cathode (¢f. Dobke,
1932, p. 653) and the elimination of subsidiary
emission surfaces, at cathode potential, which are
liable (at any rate with anode potentials of 1000 v
and upwards) to prevent the formation of a small,
sharp point-image. The discussion of this problem,
and of the desirability of intensity modulation with
small variations of potential on the modulating
organ, leads to a description of the special * lead-
pencil ” cathode (Fig. 5), which is advantageous in
both these respects. Section V deals with the re-
duction of the necessary modulating potentials, to
the extent of some 10 times, by the device of two-
stage rav-acceleration. Section V1 deals with the
elimination of the ‘‘ null-point anomaly,” par-
ticularly by the use of containers with eccentric
necks (cf. Hudec, 1933, pp. 453—454) ; and finally
Section VII, in discussing the construction of
fluorescent screens and the binding materials, refers
to the advantages of the writer's use of potassium-
metasilicate (potash water-glass) and to Schleede’s
technique by which the fluorescent particles are no
longer screened by being enclosed by the binding
agent.

203. THE THEORETICAL AND PRACTICAL SENSI-
TIVITIES OF Gas-IFocusED CATHODE-RAY
OSCILLOGRAPHS, AND THE EFFECTS OF THE

Gas o~ THEIR Prrrormance—J. T.
MacGregor-Morris and J. A. Henley. (Journ.
I1.E.L., October, 1934, Vol. 75 No. 454,

pp- 487-496 and Plates.)

The experimental work was done with a tube
with the Cossor electrode structure. The following
conclusions are arrived at among others: —the
actual electrostatic sensitivity of a gas-focused tube
is about 30% higher than that calculated from simple
theory, probably owing to the retarding effect of a
negative charge on the insulated screen. To obtain
the full spot brightness, certainty as to the actual
sensitivity, and other advantages, it is desirable
to line the inside of the envelope, including the
screen, with some form of conductor and to anchor
its potential. Origin distortion accompanies the
use of gas-focusing when deflection is effected by
simple condenser plates. At low frequencies it is
independent (for a given degree of focusing) of the
nature of the gas used, since the focusing and the
distortion depend on the same properties of the gas ;
but at frequencies above about 50 kc/s there 1S a
considerable increase of origin distortion, and this

THE WIRELESS

ENGINEER 43

increase depends on the atomic weight of the gas
“ The advantage of using a light focusing gas to
obtain smaller variation of sensitivity with fre-
quency is clearly shown by the measurements.”
The results do not agree with von Ardenne’s result
of a greatly increased frequency range when using
hydrogen instead of argon (rg32 Abstracts, p.
653).

204. Tue Position oF TELEVISION [with Particular
Attention to Cathode-Ray Methods] —F,
Schroter. (Zeitschv. 1.D.I., 22nd Sept. 1934,
Vol. 78, No. 38, pp. 1097-1102.)

205. Tur MuTuaL AcTiox oF LLECTRON BEaMs
[in Multiple Cathode-Ray Tubes].—\Venit.
(See 288.)

206 ELECTROSTATIC LENSES FOR CoLD-CATHODE
CaTHODE-RaY OSCILLOGRAPHS WITH DINGLE

Vacuum [including the new TRogowski
Retarding Lens]. — Malsch and Becker.
(See 290.)

207. TELEVISION BY ELECTRON IMAGE SCANNING. —
P. T. Farnsworth. (Journ. Franklin Iust.,
October, 1934, Vol. 218, No. 4, pp. 411—444.)

This paper describes a television system (see also
1934 Abstracts, p. 568) in which the image to be
scanned is formed on a sensitive photoelectric
cathode surface and produces an ““ electron image "
of photoclectrons at the surface. Uniform electric
and magnetic fields, perpendicular to the surface,
focus the inmage in a plane parallel to the cathode
surface, and scanning is performed by magnetic
sweeping of the electron image across a fixed
aperture. The resolution obtainable in the electron
image is discussed ; the image-dissector tube and the
deflection and focusing-coil systems are described.
A new method of ““ Secondary Electron Multipli-
cation,’” using cold cathodes, is used to amplify very
feeble electron currents (see also next abstract);
it may also be applied to produce, amplify or
receive radio oscillations of high frequency. The
generation and synchronisation of the deflecting
currents for scanning are described.

The receiving tube or *“ Oscillight ”’ is a cathode-
ray tube giving a beam of 1 to 15ma within an
angle of 15°. The tube, with its focusing and scan-
ning arrangements, is described and reference is
made to miscellaneous design factors.

208. Ax ELrcTroN MULTIPLIER : A NEw TYPE
or CoLp-CaTHODE TUuBE oF HiGH CURRENT
AMPLIFYING ABILITY.—Larnsworth.  ([:ec-
tronics, August, 1934, Pp. 242-243.)

Illustrated account of a demonstration of the
device outlined in Brolly's paper on the Farnsworth
television system (1934 Abstracts, p. 568 : see also
above). The electron, produced photoelectrically

(when the © multiplier ”’ is used in conjunction with

the Farnsworth * image dissector ) or otherwise,

is accelerated towards a central ring anode but,
being prevented from hitting this by a steady

magnetic field, passes on through it to strike a

cold cathode (specially coated to enhance secondary

emission) where it sets free additional carriers by
secondary emission. These secondary electrons

then travel through the ring anode and meet a

D
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second cold cathode, where the same process occurs.
" The actual current amplification is enormous since
the electrons may make as many as 100 coaplete
circuits of the two cathodes, each time producing a
many as 6 secondary electrons per original carrier.”’
A rapidly alternating accelerating field is produced
by an auxiliary 50 Mc/s circuit. Tubes on this
principle can also be used as oscillators (giving
100 watts or more in spite of the cold cathodes),
for detection, or for modulation.

209. FUNDAMENTAL IDEAS AND PROBLEMS OF
TeLEVISION [General Account]—E. Hudec.
(Naturwiss., gth Nov. 1934, Vol. 22, No. 45,
PP 749-756.)

This paper gives an elementary account of the
tundamental principles of indirect film television
and discusses questions of size of picture element,
photocell amplifier, ultra-short wave emitter and
receiver, use of cathode-ray tube, synchronisation,
and the difficulties of flicker elimination, improve-
ment of picture quality and direct television.
References to more technical papers are as follows :
Schréter, Abstracts, 1930, p. 107, and 1934, p.
330 (see also p. 567) ; Hudec, 1937, pp. 3371 and 506,
and 1934, p. 390 ; Schubert, 1932, p. 530, and 1933,
P 630 (see also 1934, p. 45); and Zworykin, 1934,
p. 101.

210. "' LES BASES PHYSIQUES DE La TELEVISION
[Book Review]..—~B. Kwal. (Rev. Gén.
de U'Elec., 22nd Sept. 1934, Vol. 36, No. 12,
P 394)

211. FACSiMILE Now IN COMMERCIAL STAGE, and
HomEe FacsiviLe 1s ox THE Way [including
References to the ‘* Tabloid Radio News-
paper ”’ and the “ Lawnmower ”’ Printer]. —
(Electronics, September, 1934, pp. 269-270
and 288.) For a " carbon-paper ” printer see
p- 289.

ALTERNATIVES TO HoME TELEVISION [ Re-
tarded ’’ Television : Improved Home Fac-
simile Reception].— (Wiveless World, 1:th
Oct. 1934, Vol. 35, pp. 297-298.)

213. Ox THE COLOUR SENSITIVITY OF PHOTOCELLS
AND THE NECEssary CONDITIONS FOR COk-
RECT CoLOUR TRANSMISSION IN TELEVISION.
-J. A. Riftin. (Russian Journ. of Tech.
Phys., No. 2, Vol. 4, 1934, pp. 368-371.)

For correct transmission of a monochromatic
image the current flowing through the transmitting
photocell must always be proportional to the in-
tensity of the light falling on the cell. On the other
hand, for undistorted one-colour reproduction of a
polychromatic image the colour sensitivity of the
cell must bear a definite relation to the “spectral
distribution of the energy emitted by the source of
light.

The author finds the following equation for this
relation : ey = kV,.I(AT)/I(AT), where €, is the
colour sensitivity of the cell, # a constant, Vy the
factor of visibility (ratio of eye sensitivity on
wavelength A to maximum sensitivity on 0.555u),
I(AT,) the spectral distribution of the energy of
daylight, and T(AT) the spectral distribution of the
encrgy emitted by the source of light. In the par-
ficular case when the object to be reproduced is

)
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illuminated by daylight, and
therefore €, = &T1',.

Formulae are quoted for calculating the above
factors, and curves are drawn for the case when
incandescent lamps are employed with the filaments
at a temperature of 23500°K. In conclusion it is
pointed out that correct monochromatic reproduc-
tion of a polychromatic image is impossible if the
visible part of the spectrum or any portion of this
is excluded from the illuminating light.

I(AT) = I(AT,),

214. A CAESIUM PHOTOCELL SENSITISED BY SUL-
PHUR.—W.  Roschdestwenskij. (Russian
Journ. of Tech. Phys., No. 3, Vol. g4, 1934,
PP. 660-670.)

215. THE INFLUENCE OF DEGASSING PoTASSIUM
ON THE SELECTIVE PHOTUELECTRIC EFFECT.
—F. Klauer. (dnn. de Physik, Series s,
No. 8, Vol. 20, 1934, pp. 909—915.)

This paper describes a repetition of the Hallwachs-
Wiedmann experiment (Verhandlungen de deut-
schen physikalischen Gesellschaft, 1914, Vol. 17;
Wiedmann, dbid., 1915, Vol. ‘17, and Pohl and
Pringsheim, 1914, Vol. 16) which gave a marked
decrease in the number of photoelectrons obtained
from potassium with the amount of gas it con-
tained. Other writers have been unable to obtain
the same result as Hallwachs and Wiedmann. In
this experiment specially purified potassium was
used ; the photoelectric saturation currents were
measured with a very sensitive quadrant electro-
meter. The main results, referred to incident
encrgies of equal strength, were : (1) the sensitivity
of freshly evaporated films is extremely small;
(2) the sensitivity increases when the film is allowed
to remain in a vacuum (probably owing to absorp-
tion of gas in the walls); (3) the sensitivity seems
to tend to a constant value which is attained after
a relatively short time ; (4) the introduction of very
dry hydrogen to a pressure of some tenths of a
millimetre had practically no effect on the sensi-
tivity, even after a period of ten hours; (3) sensi-
tising by a glow discharge in hydrogen at 1/10 mm
pressure gave, near the maximum, an increase of
current to 160 times that given by the pure metal.

Comparison with the large effects observed by
Suhrmann and Theissing (1929 Abstracts, P- 396)
showed that the sensitivity of the pure metal was
500-1 000 times smaller than their value. The
selective photoelectric effect for alkali metals is
therefore to be ascribed to the adsorbed hydrogen
and it is not permissible to deduce theoretical
photoelectric curves from the properties of the
metal itself.

216. SOME DATA ON THE EMISSION OF SECONDARY
ELECTRONS FROM THE SURFACE OF PoTas-
siuM.—L. Groschew. (Russian jJourn. of
Tech. Phys., No. 2, Vol. 4, 1934, pp. 363-367.)

" The secondary emission from potassium hydride
surface is nearly the same as that from pure potas-
sium, though the photocurrent increases 15 times.”

217. THE ENERGY DISTRIBUTION oOF PHoTo-
ELECTRONS FROM SODIUM AND THE PHoTo-
ELECTRIC DETERMINATION or h/e.—L. A.
DuBridge and A. G. Hill. (Phys. Review,
Ts5th Aug. 1934, Series 2, Vol. 46, No. 4,
p- 339 : abstract only.)
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218, SeLr-GENERATING PHoToceLL [ Photox ™).
—(Electvonics, August, 1934, p. 261.)

219. Usk or SELENIUM BARRIER-LAYER PHOTOCELL
FOR RaD1aTION MEASUREMENTS [in Meteoro-
logy].—R. Sewig : Grundmann and Kassner.
(Physik. Zeitschr., 1st Aug. 1934, Vol. 35,
No. 14/15, pp. 564505

Referring to the paper dealtwith in 1934 Abstracts,

p. 216, which gave reasons for regarding selenium
barrier-layer photocells as unsuitable for meteoro-
logical measurements, Sewig here gives a list of
advantages of the cells: (1) no auxiliary voltage is
needed and there is independence of voltage
fluctuation ; mno amplification is necessary in
general ; (2) the spectral distribution of sensitivity
can be made very similar to that of the human
eye; (3) the short-circuit current is practically
proportional to the illuminating current; (4} the
deviations from the cosine law are smaller than for
any other cell based on the external photoelectric
effect ; (5) the temperature variation is small ; for
large changes in temperature, suitable correcting
resistances may be used. The effects observed by
Grundmann and Kassner were probably due to
gross overloading of the cell ; this may be avoided
by stopping down the light or using grey filters.
In their reply (ibid., pp. 566-567) the latter workers
point out (1) the very high degree of weakening of
the sun’s light necessary to avoid overloading the
cell ; (2) the short times during the year when the
cosine law of illumination 1s valid; and (3) the
necessity and difficulty of calibrating the cell
empirically. The difficulties could be overcome
if the cell could be given a spherical or hemi-
spherical form. The whole apparatus would,
however, become too comnplicated, sensitive, and
expensive to be of much use in meteorological
observations.

220. PAPERS ON THE SPECTRUM AND FLUORESCENCE
oF SELENIUM.—S. Gawronski. (Journ. de
Phys. et le Rad., October, 1934, Series 7,
Vol. 5, No. 10, pp- 533534 #nd 535-537.)

221. PHoro-ErFrcrs 1IX SEMI-CONDUCTORS [New
Theory of Barrier-Layer [’hotocells, in-
volving “* Chemically Active’ Intermediate
Layer, not necessarily Rectifying: Ex-
ponential Relation between Long-Wave
Limit and Molecular Weight].—B. Lange.
(Physik. Ber., 15th July, 1934, Vol. 15, No.
14, p. 1182)

222. ON A NEw PHoroELECTRIC EFFECT IN CuP-
rROUS OXIDE [in Liquid Air and subjected to
a Magnetic Fieldl—I. Kikoin. (Physik.
Ber., 15t Sept. 1934, Vol. 15, No. 17, p.
1407.) For a preliminary Note see 1933
Abstracts, pp. 454-455-

223. RECTIFICATION AND PHOTOELECTRIC LFFECT
WITH THE S111coN CARBIDE DETECTOR.—
Specht. (See 335.)

224. ConpucTiON IN Poor ELecTronic Cox-
pUCTORS [e.g. Crystals—Formula for De-
pendence of Potential Difference on Tem-
perature].—J. Frenkel. (Nafure, 26th Aug.
1933, Vol. 132, pp. 312-313.) See also
Monch, 225.
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225. THEORY OF THE PPHOTOELECTRIC EFFECT IN
CrysTALS.—G. Ménch. (Zeitschr. f. Physik,
No. 3/4, Vol. 91, 1934, pp. 264—271.)

This note contains a discussion of the effects
predicted by (1) the classical electron theory and
(2) Fermi statistics. The writer finds that Irenkel’s
formula (see 224) gives the best available re-
presentation of the dependence of the crystal
photoelectric effect on temperature.

226. CONTRIBUTIONS TO THE STUDY OF THE [’HOTO-
ELECTRIC EFFECT iN CRyYSTALS. —G. Ménch
and R. Stithler. (Zeitschr. f. Physik, No.
3/4, Vol. 91, 1934, pp. 253-263.)

This paper deals first with the effect of impurities
on the photoelectric effect in cuprous oxide crys-
tals.  Transparent crystals prepared 1 the
laboratory show no effect (Monch, Abstracts, 1934,
p. 46). The diffusion equation referred to in
Abstracts, 1933, p. 573 (Joffé), 1934, p. 46 (Mdnch
and Stiihler) and 1933, p. 631 (Engelhard) was
tested experimentally and confirmed for a natural
cuprite crystal from Cornwall. If the equation is
assumed true for artificial crystals, the photo-
electric effect at room temperatures should be
below the limit of observation but should be
observable at low temperatures. No effect how-
ever was found even at 200° absolute. The fall in
the photoelectric effect for cuprite results from the
rise in temperature of the crystal on illumination (as
found by Teichmann, 1934, p. 160) and not from
an electrolytic effect as found by Deaglio (1933, p.
573). Temporal changes in the transition layer
between metal and semi-conductor also seemed to
cause a drop in the photoelectric voltage.

227. THE BEnaviour oF A CorpEr OXIDE PHoTO-
ELECTROLYTIC [IPPhotovoltaic] CELL WHEN
USED WITH SINUSOTDALLY VARYING [LLUMIN-
ATioN. —W. E. Meserve. (Physics, Sep-
tember, 1934, Vol. 5, No. 9, pp. 244-249.)
For previous work see 1932 Abstracts, p. 650.

228. THr BreHAVIOUR oF Puotovortarc CreLLs
uspEr X-RapiatioN.—M. F. Grithth and
P. E. Boucher. (Phys. Review, 15th Aug.
1934, Series 2, Vol. 46, No. 4, p. 341:
abstract only.)

229. Tut PHOTOLYSIS OF WATER AND THE ACTION
ofF Ligut o~n THE ELECTRODES.—R. Audu-
bert. (Journ. de Phvs. et le Rad., September,
1934, Series 7, Vol. 5, No. g, pp. 486-49v.)

230. THE THEORY OF THE SURFACE PHOTOELECTRIC
Errect in METAaLs.—I. K. Mitchell. (Froc.
Roy. Soc., Series A, 15t Sept. 1934, Vol. 146,

_ No. 857, pp. 442-464)) . :

This paper criticises the theories of Wentzel
and Frohlich (see 17rohlich, Abstracts, 1931, p. 104)
and Tamm and Schubin (1931, p. 392). Methods are
outlined for calculation of the effect due to a single
surface ; the effect of reflection and refraction of
the light wave is considered and theoretical spectral
distribution curves are given for potassium and
compared with experiment.

231. RESEARCHES oN METALLIC PHOTO-RESIST-
ANCE AT HigH FREQUENCIES [up to 16 000
Interruptions per Second].—Q. Majorana.
(Physik. Ber., 15th July, 1934, Vol. 15,
No. 14, p. 1178)) For previous work on
thin metal films see 1934 Abstracts, p. 448.
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232. THE PHOTOELECTRIC EFrECT IN VERY THIN
Frems o ORGANIC MOLECULES AT A WATER,
AR Bouxpary.—H. Cassel and . Tohmfor.
(Zeiischr. f. Physik, No. 5/6, Vol. 9o, 1934,
PP- 427-432.)

233. THE PHOTOELECTRIC EMISSION FROM THORI-
ATED TUNGSTEN.—R. E. Smith and L. A.
Du Bridge. (Phyvs. Review, 15th Aug. 1934,
Series 2, Vol. 46, No. 4, pp. 339-340:
abstract only.)

The writers have obtained a complete set of fre-
quency/photocurrent curves for a r12-mil thoriated
tungsten filament in various stages of activation, at
the temperature of goo K and with an accelerating
field of 100 v on the collector, with gas-free con-
ditions throughout. It was found that (1) Fowler's
theory applies to composite surfaces as well as
clean ; (2) beyond 1.3 volts from the threshold, the
points fall below the Fowler curve ; (3) at each stage
of activation the photoelectric work function ¢,
at 9oo°K (by Fowler's method) agrees with the
thermionic work function ¢, for an average tempera-
ture of 1 400°K, the values ranging from 2.6 to
4.52V; (4) at higher temperatures, there is a
tendency for ¢, to be less than ¢, by an amount just
about equal to the possible error (0.05 v) ; and (s)
the value of the constant B in Fowler's equation is
the same for all surface conditions.

234. THE DPHOTOELECTRIC METHOD OF DETER-
MINING THE ELasTic LiMIT OF A Rock-SaLt
CrystaL [Effect of Plastic Deformation
on Primary Internal Photocurrent in X-
Rayed Crystals]. —M. N. Podaschewsky
(Zeitschr. f. Physik, No. 1/2, Vol. 91, 1934,
PP 97-104.)

. [The Similarity of the Physical Principles
underlying] THE AcTtioN ofF [Geiger-Miiller]
CoUNTERS AND GAS-I'ILLED D’HOTOCELLS.
H. Teichmann. (Phystk. Zeitschr., 15th
Aug. 1934, Vol. 35, No. 16, pp. 637-639.)

I'URTHER PRAcCTICAL EXPERIENCE WITH THE
Licnt CouxTER [Combination of Geiger-
Miiller Counter with Photocell]. Part I:
DescripTiON OF DIFFERENT TYPES OF
Licut CounTER.—B. Rajewsky. (A4Ann. der
Physik, No. 1, Vol. 20, Series 5, 1934, pp.
13-32.) Sec also 1934 Abstracts, p. 54.

AN AMPLIFIER OF CONTINUOUS CURRENT FOR
THE RECORDING  MICROPHOTOMETER.
Meunier and Andriot. (Journ. de Phys. et
le Rad., October, 1934, Series 7, Vol. 5,
No. 10, pp. 538-540.) A two-tetrode circuit
easy to regulate and giving reliable results.

236.

237.

FURTHER STUDIES oN THE MoOTION OF PPHOTO-
ELECTRONS IN A GaAs [Theoretical Work].
A. M. Cravath. (Phys. Review, 15th Aug.
1934, Series 2, Vol. 46, No. 4, p. 323:
abstract only). For previous work see 1934
Abstracts, p. 283, r-h column.

238,

[Magnetic Spectroscopy of] THE IPHoTO-
ELECTRONS ENPELLED FROM ELEMENTS BY
Curomium K Rapiations—H. R. Robin-
son. (Proc. Phys. Soc., 1st Sept. 1934, Vol.
46, No. 256, pp. 693-702.)

239.
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240. THE THEORY OF INTERFERENCE PHENOMENA IN
" LINSENRASTERFILMEN *’ [Cylindrical-Lens-
Grid Film for Colour Photography].—]J.
Picht. (Zeitschr. f. Physik, No. 11/12, Vol.
88, 1934, pp- 779-785: No. 5/6, Vol. go,
1934, PP 421-426.)

241. HIGH-FREQUENCY [Lilectrodeless and other-
wise] DISCHARGE 1IN GASES AND VAPOURS AS
A SOURCE OF LIGHT [especially asa Modulated
Source].—W. I. Romanoft. (Russian Journ

of Tech. Phys., No. 3, Vol. 4, 1934, pp.
512-522)
Experimental investigation using a 100m

generator of about 700 w. FYig. 3 shows the varia-
tion of the discharge current with temperature (or
pressure) for mercury, Figs. 4 and 5 the same for
argon and neon. Figs. 6 and 7 show the variation
of luminosity with gas pressure and oscillator
power respectively (abscissae in Fig. 7 represent
primary current, which is proportional to the power)
Figs. 8, 9 and 10 give a comparison between the
experimental curves (B) and the theoretical (A)
from J. J. Thomson's formula (1). For mercury
vapour the agreement is good ; for argon and neon
the minima of discharge current only coincide it
the electron free path length ), is replaced by 104,
and 154, respectively. Such an increase i1s not
justified in the electron velocity range 10-15 V.

Fig. 11 shows a tube which is specially suitable for
the electrodeless discharge in mercury vapour.
Zinc and cadmium vapours were also investigated
and the h.{f. discharge befween electrodes in the
various gases and vapours was also studied, ex-
ternally heated oxide electrodes being used. In
this way a brilliant discharge can be obtained which
1s readily modulated and is specially suitable for
mirror-screw illumination.

THE LUMINOSITY OF THE MIXTURE OF ARGON
AND NITROGEN.—Konowalowa and Frisch
(It1d., pp. 523-533)

SoME IMPROVEMENTS IN THE TECHNIQUE OF
Kerr CELLs.—H. J. White. (Phys. Review
15th Aug. 1934, Series 2, Vol. 46, No. 4
P- 323 : abstract only.)

242.

243.

. [Glow-Discharge] I.amps ForR TELEVISION
RecCEPTION [Tests on Russian and other
Types].—B. A. Ostroumov. (lzvestia Elek-
troprom. Slab. Toka [Reports of the Light-
Current Elec. Industry, U.S.S.R.], Jan./I'eb.
1934, No. 1, pp. 46-54.)

MEASUREMENTS AND STANDARDS

Low-FREQUENCY LusiNvovs PIEZO-QUARTZ
ResoNaTOrRs.—E. S. Zaks and V. P. Uftiu-
Janinov ([zvestia Elekivoprom. Slab. Toka
[Reports of the Light-Current FElec. In-
dustry, U.S.S.R.], Jan./Feb. 1934, No. 1,

PP 32-40)

A report of the Central Radio Laboratory of
Leningrad on the calibration of a number of quartz
crystals having a natural frequency within the audio
range and mounted in bulbs filled with a rarefied
mixture of helium and neon. To avoid using
crystals of excessive length on such low frequencies
transverse oscillations in a plane perpendicular to
the long axis of the crystal were employed instead of
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the usual longitudinal oscillations. A preliminary
calibration was obtained by making the crystals
oscillate in air and observing the intensity of the
sound emitted by them near the point of resonance.
When mounted in the bulbs the appearance of the
glow at the antinodes of the oscillating crystal was
taken as an indication of the resonant condition.
1t was found that this indication is very accurate,
the error being of the order of 0.001%. The re-
sonant frequencies were measused by comparison
with a standard oscillator, and a detailed des-
cription of these measurements is given. The
temperature co-efficient of the natural frequency of
the crystals was roughly determined and was found
to be approximately 5 X 1078,

246. TuE TEMPERATURE COEFFICIENT OF QUARTZ
OscILLATORS.—H. Straubel. (Physik. Zeil-
schr., 15th August, 1934, Vol. 35, No. 16, pp.
657-658.)

This note records an extension of work by the
writer (1934 Abstracts, p. 332) in which the tem-
perature coefficient was reduced to zero by cutting
the crystal in directions differing from the usual
ones. The work is here extended to'a temperature
interval from —180°C to +300°C. The influence
of temperature on the frequency generated is found
to be quite different for the two directions. Curves
for the positive and negative quadrants are given.
The writer has recently succeeded in making quartz
plates oscillate in a simple Pierce circuit up to fre-
quencies of 43 X 10 ¢/s without additional reaction.

247. OPTICAL DEMONSTRATION OF THE OVERTONES
oF A P1Ezo-QuarTz CRYSTAL [by Supersonic
Waves in Xylol] AND THE MARKED FLATTEN-
ix¢ OF Its ReEsoxaxce CuRVE By FLUID
DampiNng.—E. Hiedemann and N. Seifen.
(Zeitschr. f. Physik, No. 5/6, Vol. 91, 1934,
PpP- 413-417.) . )

For other work on this subject by Debye and
Sears; Lucas and Biquard; Bergmann; Bachem,
Hiedemann, Asbach, Hoesch, see Abstracts, 1932,
p- 576, 1933, p. 150; 1934, pP- 332, 1934, PP
329, 505, and 567 ; also 1934, p. 567 (Wyss).

248, NEw DIrrRACTION PHENOMEKA WITH OscIL-
LATING CRYsTALS.—Schaeffer and Bergmann.
(See 194.)

NEw INTERFERENCE PHENOMENA IN OsCIL-
LATING P1E20-QuarTz [Nodal Planes forming
Space Lattice Structure revealed by Optical
Diffraction and dependent on Crystal Sym-
metry].—C. Schaeffer and L. Bergmann.
(Physik. Ber., 1st Sept. 1934, Vol. 15, No.
17, p. 1401.)

AN X-Rav Stubpy of A LLoNg X-CUT QUARTZ
CRYSTAL VIBRATING UNDER THE TRANSVERSE
PiezoeLEcTrIc EFFECT.—M. Y. Colby and
S. Harris. (Phys. Review, 15th Sept. 1934,
Series 2, Vol. 46, No. 6, pp. 445—450.)

251. Laws OF THE DISENGAGEMENT OF ELEc-
TRICITY BY TORSION IN QUARTZ (STREPHO-
ErLectrIicITY).—E. P. Tawil.  (Comptles
Rendus, 12th Nov. 1934, Vol. 199, No. 20,
pp. 1025-1026.)

Further development of the work dealt with in

Abstracts, 1929, p. 159. A formula is arrived at

249.

250.
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for the absolute value of the quantity of electricity
set free: Q = K.CL/n(R* — »*), where K is a
constant, L the cylinder length, and C the moment
of the couple; the denominator represents the
surface of the annular section. For a couple of
1 kg/cm and unity length and surface, K is found
equal to 0.12 e.s.u. Ny Tsi Zé and Tsien Ling Chao
have confirmed the writer's previous discovery
(1934, p- 332); their result that the charges are
larger at the ends than at the mid-point of the
cylinder is here explained: it is due to these
measurements being taken on a solid cylinder
instead of a hollow one.

252. VARIATION OF THE DIELECTRIC CONSTANT OF
RocHELLE SALT CRYSTALS WITH FRE-
QUENCY AND APPLIED [FIELD STRENGTH.—
A. Zeleny and J. Valasek. (Phys. Review,
15th Sept. 1934, Series 2, Vol. 46, No. 0,
PpP- 450-453.)

The frequency range employed was 30 to 30 X 10°
c¢/s. The dielectric constant declined uniformly from
62 000 at 30 c¢/s to 220 at 107 ¢/s and then dropped
abruptly to negative values (inductive reactance) at
14 X 107¢/s. Previous values by other workers
have all been too low because of the marked
action of the slightest film of modified crystal or
binding material between crystal and electrodes—
here nearly eliminated by mercury-salt solution
electrodes. The effect only exists in crystals cut
perpendicularly to the a axis.

253. INVERSE PIEZOELECTRIC PROPERTIES OF ROCH-
ELLE SALT.—Vigness. (See 168.)

254. BRIDGES FOR THE MEASUREMENT OF LRE-
gueNncy [and a New Bridge operated by
Varying only a Resistance].—G. Sacerdote.
(Alta Frequenza, August, 1934, Vol. 3, No.
4. PP 437-443")

255, STUDY OF A PRECIsSIoN WAVEMETER TO
CONFORM WITH THE MADRID AGREEMENT
ON THE ACCURACY OF STATION FREQUENCIES.
__E. Divoire. (Rev. Gén. de I’Elec., 17th
Nov. 1934, Vol. 36, No. 20, pp. 701-702:
summary only.)

256. NEw METHOD OF TRANSMITTING CALIBRATED
FREQUENCIES FOR THE PERIODICAL CONTROL
OF THE VARIOUS FREQUENCY-METERS IN
ReEGIONAL RaDpio StaTioNs.—A. Vainberg.
(Rev. Gén. de I’Elec., 15th Sept. 1934, Vol. 30,
No. 11, p. 388 : long summary only.)

257. STUDY OF THE I’ROCESSES OF SYNCHRONISA-
Tiox OF CLOCKS AND OTHER MECHANICAL
OsciLLATORS.—M. Lavet. (Rev. Gén. de
L'Elec., 27th Oct. and 3rd Nov. 1934, Vol. 36,
Nos. 17 and 18, pp. 563-575 and 607-023.)

. THE ESTABLISHMENT OF A PREcisioN HIGH-
FREQUENCY STANDARD CAPABLE oF DE-
LIVERING CONSIDERABLE POWER [up to 500
Watts : Wavelength 50 to tom]—F. G.
Dunnington.  (Phys. Review, 15th Aug.
1934, Series 2, Vol. 46, No. 4, p. 331 ab-
stract only.)
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A HETERODYNE GENERATOR STABILISED BY
AN IRON/HyDROGEN l.amp [Iron Barretter
connected in Oscillating Circuit keeps
Oscillatory Current constant and satisties
Conditions for Frequency Stability : Possible
Combination with Quartz Control for Added
Precision].—G. Longo. (L'Onde Flec., Aug./
Sept. 1934, Vol. 13, No. 152/153, pp.
377-380)

ALL-WAVE SIGrAL GENERATOR
puctioNn TEsts.—R. F. Shea.
August, 1934, pp. 244-246.)

201. AN OSCILLATOR SYNCHRONISED BY A FRE-
QUENCY DoUBLE oF Its OwN [Two-Valve
Circuit giving a Very Stable Iirst Sub-
harmonic of a Given IFrequency].—G. Longo.
(L’Onde Elec., Aug./Sept. 1934, Vol. 13, No.
152/153, pp. 372-376.)

A GENERATOR FOR ALL IREQUENCIES [Dyna-
tron Oscillator with Interchangeable Coils
giving l'requencies from Infra-Audible to
Short-Wave].—H. Keller. (Radio, B., F.
fiir Alle, November, 1934, pp- 177-180.)

259.

ror Pro-
(f-lectvomics,

260.

202.

263. " THE NLGATIVE RESISTANCES OF ELECTRONIC

TuBES, AND THEIR MEASUREMENT ”’ : SOME
OBSERVATIONS.—G. Dilda : Pinciroli. (Alfa
Frequenza, August, 1934, Vol. 3, No. 4,

PP- 474—476.) For Pinciroli’s paper see 1934
Abstracts, p. 384.

264. PORTABLE ALTERNATING-CURRENT OPERATED
HETERODYNE BEAT ApparRATUS orF UN-
USUAL I'REQUENCY STABILITY [particularly
for Very Small Capacity-Change Measure-
ments].—J. D. Stranathan. (Review Scient.
Instr., September, 1934, Vol. 5, No. 9, pp.
334-330.)

The apparatus consists of a fixed 545 kc/s fre-
quency quartz-controlled oscillator; an eclectron-
coupled oscillator (whose frequency is determined
by the capacity in the circuit) entirely enclosed,
except for the air condensers, in a lagged container
temperature-controlled to within less than 0.1°C;
a detector and amplifier for the beat note ; and an
auxiliary 1 0oo ¢/s tuning-fork generator with whose
help the frequency of the second oscillator can be
adjusted to the same value within less than one cycle.
If the room temperature is kept constant ‘ the
frequency never varies by more than one cycle from
a constant value.”

265. NOTE oN A PrEcisioN VariaBLE CONDENSER
[Linear Variation up to 14.2uuF] FOR
DiRECT MEASUREMENT OF EXTREMELY
SyarL Capacity CHANGES.—J. D). Strana-
than. (Review Scient. Instr., September,
1934, Vol. 5, No. 9, p. 315.)

266. A SIMPLE METHOD OF MEASURING CAPACITY
WITH GREAT Accuracy.—NM. Marketu. (Phy-
sik. Zeitschr., 15th Aug. 1934, Vol. 35, No.
16, pp. 629-632.)

The method described is a modification of Nie-
meyer’s arrangement (1930 Abstracts, p. 461), in
which the capacity to be measured is included in the
oscillating circuit of a valve emitter; the change
in the anode-circuit current gives the change in
capacity. Niemeyer’'s method is here modified to
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measure large capacities with the accuracy necessary
for the measurement of dipole moments (0.5%) :
suitable valves are chosen, and a mirror galvano-
meter is used as the measuring instrument. No
auxiliary condenser is needed to regulate the
sensitivity.

267. DETERMINATION OF THE RESISTANCE OF
CARBORUNDUM [and other Polycrystalline
Substances, and Liquids] By THE METHOD
oF EppY-CURRENT HEATING.—L. Rousinow.
(Russian Journ. of Tech. Phys., No. 2, Vol. 4,
1934, pp- 319-327.)

268. THE MEASUREMENT OF VERY LARGE Liguip
RrEsisTaNcES [Adaptation of Barretter
Method].—DM. Wien. (Phvsik. Zeitschr., 15th
Aug. 1934, Vol. 35, No. 16, p. 652.)

METHODS OF MEASURING ErLEcTrOLYTIC CON-
DUCTIVITIES WITHOUT ELECTRODES AND AT
HicH FREQUENCY.—E. Denina. (Rev. Gén.
de I'Elec., 13th Oct. 1934, Vol. 36, No. 15,
p- 510: summary only.)

270. PAPERS ON THE MEASUREMENT Ot ELECTRICAL
CoNSTANTS OF  SoIL.—Smith-Rose and
McPetrie :  McPetrie. (See 17 and 16.))

269.

271. THE MuTuAL AcTioN BETWEEN A CoIL oOF
CIRCULAR SECTION AND A THIN-WALLED
CoaxiaL Horrow METAL SPHERE, AT HicH
FREQUENCIES.—Buchholz. (See 286.)

272. THE A.C.-FEp CoiL or I'INITE LENGTH, and
THE DISTRIBUTION OF TEMPERATURE INSIDE
A CURRENT-CARRYING ColL oF RECTANGULAR
Cross SecTioN : CoRrRRECTIONS.—H. Buch -
holz. (Avch. f. Llektrot., 15th Sept. 1934,
Vol. 28, No. 9, p. 577.) Corrections to
typographical errors in the papers referred
to in 1934 Abstracts, pp. 218 and 281.

. THE MutuaL INDUCTANCE BETWEEN kEgQuaL
CIrcUITS IN PARALLEL PLAXNES [with Equi-
Mutual-Inductance Lines in Diagram with
Axial Displacement as Abscissae and Spacing
as Ordinates].— K. Potthoff. (Arch. f.
Llektrot., 15th Sept. 1934, Vol. 28, No. ¢,
pp. 578-580.) Extension of the writer's
treatment of coaxial circuits referred to in
1933 Abstracts, p. 633, r-h column.

T MEASUREMENT OF IMPEDANCE: Dis-
cussioN.—Astbury : Clark : Lamb. (Journ
1.E . E., October, 1934, Vol. 75, No. 454, p.
542.) See 1934 Abstracts, p. 508.

275. AN ELECTROSTATIC VOLTMETERFOR VERY HiGH
FREQUENCIES [up to 10 Mc/s, with Straight
Line Calibration].—B. A. Sharpe. (Journ
Scient. Instr., September, 1934, Vol. 11,
No. 9, pp- 284-287.)

274.

. PNEUMATIC ADJUSTMENT OF ZERO IN MIRROR
GALVANOMETERS, PARTICULARLY THOSE wWITH
PuoTocELL MAGNIFICATION OF DEFLECTION.
—R. Sewig. (Physik. Ber., 1st Sept. 1934,
Vol. 15, No. 17, p. 1398.)

. THE MAGNIFICATION OF GALVANOMETER DE-

FLECTIONS BY PHOTOCELLS. (See various
past Abstracts. under *‘ Miscellaneous.”)
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278. CorPER-OXIDE RECTIFIERS IN AMMETERS AND
VoLTMETERS [and the Various Errors liable
to arise : LEftective Values within 10%, how-
ever Distorted the Wave-Form, by use of
Linear-Characteristic Instruments: etc.].
E. Hughes. (fourn. I.E.I:., October, 1934,
Vol. 75, No. 454, pp- 453—4b2: Discussion
pp. 469—430)

A Dirrcr-Reabing  Forum-FacTor METER
lincorporating Copper-Oxide Rectifier].—
R. S. ]J. Spilsbury. (/bid, pp. 463-469:
Discussion pp. 469-480.)

279.

IFUNDAMENTAL DPRINCIPLES IN THE DESIGN
or HIGH-SENSITIVITY ELECTRO-MAGNETIC
MEASURING INSTRUMENTS [and the Improve-
ment of Sensitivity without Undue Increase
in Sizej.—]. S. Averbuh. (lzvestia [Elek-
troprom. Slab. Toka, March, 1934, No. 2, pp.
57-67)

THE VariaTioN oF THE DieLEcTrIiC CON-
STANT OF A Viscous DierLecTrICc [Tung Oil]
wITH TEMPERATURE AND WITH FREQUENCY.

\. A. Bless. (Phys. Review, 15th Aug.
1934, Series 2, Vol. 46, No. 4, p. 340:
abstract only.)

280.

281.

282. DETERMINATION OF THE DikLeEcTRIC Cox-
STANT OF SoME DILUTE AQUEOUS SOLUTIONS
oF ELECTROLYTES, USING RariD ELECTRICAL
OsciLLaTioNs [Wavelength rsm: Agree-
ment with Debye-FFalkenhagen Theory].
F. P. Henninger. (Ann. dev Physik, No. 4,
Vol. 20, Series 3, 1934, PP. 413—440.)

283. MEASUREMENTS OF ABSORPTION IN LIQUIDS
[Butyl Alcohols] 1N THE REGION OF SHORT
ELectricaL Waves. III—]J. Malsch. (Ann.
dev Physik, 1934, Series 5, Vol. 20, No. 1,

. PP 33-50)

T'or Parts I and II see 1934 Abstracts, p. 393.
The present paper deals with a wavelength of 180 cm
and describes a development of the Techer wire
method of measurement of the electromagnetic
constants of liquids. The writer finds that Debye’s
dipole theory gives a satisfactory qualitative
explanation of the observed phencmena, and that
no special natural vibrations of the liquid molecules
need be invoked.

284. ANOMALOUS ABSORPTION AND DispirsioN or
THE PRIMARY ALCOHOLS IN THE ULTRA-
SHORT-WAVE ReGioN.—K. Krause. (Physik.
Zeiischr., 1st Sept. 1934, Vol. 35, No. 17,
pp. 684-691.)

285. THE APPLICATION OF NEWTON’s Law or
COOLING TO THE MEASUREMENT OF VERY
SmaLL THERMAL EFrFECTsS.—Swietoslawski
and Salcewicz. (Comples Rendus, 5th Nov.
1934, Vol. 199, No. 19, pp. 935-937)

SUBSIDIARY APPARATUS AND MATERIALS
286. Tue MuTuaL ActioN BETWEEN A CoIL OF
CIRCULAR SECTION AND A THIN-WALLED
Coaxial HoLrLow METAL SPHERE, AT HigH
FreQUENCIES [with reference to Screening
Cans].—H. Buchholz. (Adrch. f. Llektrot.,

15th Sept. 1934, Vol. 28, No. 9, pp. 556-577.)
Kaden’'s investigations (\Abstracts, 1932, p. 654,
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and 1933, pp. 576-577) represent the coil as a
magnetic dipole. The present treatment is more
general, the dipole being replaced by a current
ring whose only spatial limitation is that its axis
passes through the centre of the sphere : the ring
may lie outside or inside the sphere. The quasi-
stationary treatment is adequate up to frequencies
of 100 Mc/s. The wall thickness is taken as not
greater than about 1 mm, so that the outside and
inside diameters of the shell can be treated as
equal. Various ecxpressions (equations 5a, B, y
and &) are derived for the primary vector potential
of the current ring, and with their help the solution
is obtained for the total vector potential taking into
account the influence of the spherical shell : first
as an infinite scries (12) and then transformed into
the more convenient integral (14). The validity of
this is confirmed by taking certain limiting cases,
namely a current ring parallel to a conducting
plane,” a single linear conductor similarly placed,
a magnetic dipole, and a hollow sphare in a homo-
geneous alternating magnetic field.

From this general solution for the vector potential
the expression is obtained, by the Poynting law of
energy flow, for the external impedance of the
current ring (20, 20a and b). lor high frequencies
and large distances between ring and shell (when
equation 24’ is fulfilled) the numerically useful
relations 23a and b can be derived from these
When the distance is small, so that 24 is not ful-
filled, a different treatment is necessary to avoid
the mathematical complications: for this case
equations 31a and b are derived for R and wL, on the
assumption that the ring lies in an euatorial plane
of the sphere.

Tinally the damping action of the shell on the
magnetic field produced by the current ring is
investigated by calculation of the field strengths at
points on the coil axis.

The results of the above work camn be applied to
an actual coil of N current rings. If these rings, in
spite of their insulation, lie so close together that
the whole bunch has only a small cross section, it s
merely necessary to introduce the factor N into
the vector-potential equations. If the coil takes
rather the form of a single-layer cylindrical coil
the application is not so simple but can be accom-
plished without ditticulty, at any rate for short, wide
coils.

287.—THE PoLarR ForM OF THE KER AND KEI
FUNCTIONS, \ITH APPLICATIONS TO LEDDY-
CUrRrRENT HEraTING [Theory of Losses 1n
Radic-Frequency Coils or Screens).—N. W.
McLachlan and A. L. Meyers. (Phil. Mag.,
October, 1934, Series 7, Vol. 18, No. 120,
pp. 610-624.) The ker and kei functions
being defined by the relationship
17 Ko(2it) = ker,z + i kei 2.
288. THE MuTraL AcTioN oF ELECTRON BEaMs
[Calculation of the Repulsion of Two Beams in
High Vacuum, and Experimental Investi-
gation of Gas-Concentrated Beams: in
connection with Multiple-Ray Cathode-Ray
Oscillographs].—G. Wendt. (drch. f. Ilek-
trot., 15th Sept. 1934, Vol. 23, No. 9, pp.
 529-334.)
It is shown that high-vacuum multiple-ray tubes
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can be built, with dimensions and ray currents
similar to those of ordinary tubes, “ for voltages
down to 100 v without any appreciable deviation
of the rays. This value is given in the summary :
the actual example given in the text of the paper
Is a 50 cm-long ray of 10pua : if a deviation of 0.5
mm on the screen is considered admissible, the
voltage can be as low as 350 v. The experimental
investigation of gas-concentrated rays shows
that these are also free from noticeable mutual action
for voltages down to 300-800 v.

289. DoUBLE CATHODE-RAY OsCILLOGRAPH.—V. 1.
Feoktistov. (Russian Journ. of Tech. Phys.,
No. 2, Vol. 4, 1934, pp. 332-336)

A combination of two oscillographs projecting
cathode rayvs on opposite sides of a moving photo-
graphic film sensitised on both sides, thus avoiding
interaction between the rays but allowing two
records to be made simultaneously on the same film.

290. ELECTRICAL [Electrostatic] LENSES FOrR CoLp-
CATHODE CATHODE-RaY OSCILLOGRAPHS WITH
SINGLE Vacuuym.—F. Malsch and F. A,
Becker. (Arch. f. Elektrot., 15th Sept. 1934,
Vol. 28, No. 9, pp. 580-586.)

Authors’ summary —'* For sealed-off tubes, elec-
trostatic lenses have certain advantages over mag-
netic [lighter weight and greater convenience for
transport]. In cold-cathode tubes with a single
vacuum the ordinary tvpes of electrostatic lens,
however, introduce difficulties in the shape of
unwanted discharges between the lens electrodes,
owing to the comparativelv low vacuum necessary.
Forms of lens are here described with which these
discharges do not occur. Further, a new type of lens
due to Rogowski is described in which the counter-
electrode can be put at the cathode potential, so
that only a single h.t. source is required for dis-
charge-tube and lens. An oscillogram shows the
practicability of the principle both for pre- and
main concentration.”

The writer points out that the cold-cathode
oscillograph has had a new field of application
opened for it by Rogowski’s development of the
electrostatic retarding lens (Abstracts, 1933, p. 635 :
see also p. 402), thanks to which the electrons can be
brought down to low speeds so as to give great
sensitivity. The practicability of the principle
has alrcady been shown for tubes with a two-stage
vacuum (Malsch and Westermann, 1934, p. 219),
but wide application can only be attained if sealed-
off, single-vacuum tubes can be used, and it is
here that the inter-clectrode discharge dithiculty
arises. Sub-division of the lens system into several
pairs of electrodes is inconvenient for various
reasons : lowering the gas pressure means increasing
the dimensions of the discharge tube, particularly its
diameter. The new Rogowski lens is of tubular
type : Fig. sa shows the arrangement for a con-
Centrating lens without electron-retardation. The
field of the middle electrode penetrates through the
gap [ into the inner tube, and the penetration
coefficient can be varied by altering either / or the
diameter 4,. Fig. 5b shows a simple lens with
electron retardation. Fig. 8 shows an experimental
tube with double concentration : the ray passes the
first stop (3 mm aperture) and enters the pre-
concentrating lens. The middle electrode of this
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(at cathode potential) is centred exactly with
regard to the inner tube (at anode potential) by
amber rings, so that the second stop, on which the
ray is now concentrated, can have a very small
aperture (0.3 mm). The ray is then concentrated
on to the screen by the main concentrating lens.

291. THE THEORETICAL AND PRACTICAL SENSI-
TIVITIES OF Gas-I'ocUSED CaTHODE-RAY
OSCILLOGRAPHS, AND THE EFFECTS OF THE
Gas o~ THEIR PERFORMANCE.— MacGregor-
Morris and Henley. (See 203.)

292.-—CATHODE-RAY OSCILLOGRAPHIC STUDIES OF
SURGE PHENOMENA.—Allibone, Hawley and
Perry. (See 42.)

293. A Low-VoLTAGE CATHODE-Ray OsciLLo-
GRAPH WITH FLUORESCENT VIEWING SCREEN.
—H. P. Kuehni. (Gen. Llec. Review,
September, 1934, Vol. 37, No. 9, pp. 429—432.)
Embodying the tube described by Metcalf
(1932 Abstracts, p. 475}.

294.—THE NEwW DuFour CATHODE-Ray OsclLLo-
GRAPH [Internal and External Recording
Types].—Gondet and Beaudouin. (Rev.
Gén. de PElec., 1st Sept. 1934, Vol. 36, No.
9, pp. 291-301.)

295. ACHROMATIC ELECTRIC ELECTRON LENSES
[Theoretical Investigation].—W. Henneberg.
(Zeitschy. f. Physik, No. 11/12, Vol. 9o, 1934,
PP. 742-747.) ) i

Author’s summary :—The theoretical work in this
paper shows that there are no short electric single
or immersion lenses which are chromatically cor-
rected. It is however possible, in principle, to
construct an achromatic condensing lens out of two
stops. The potential lines for such a lens are
given, though it is thought that it will be of littie
practical importance.

296. THE ELEcTRICAL IMMERSION OBJECTIVE AS A
SysTEM ror THE Braux [Cathode-Ray]
TuBe [Magnification Formula of System] —
H. Johannson. (Zeitschr. f. Physik, No.
11/12, Vol. 90, 1934, pp. 748-753.)
For previous papers on this subject see 1934
Abstracts, p. 51; also p. 336, von Ardenne.

297. SOME PROBLEMS 1N Hioh-TENsioN TEcH-
NIQUE : (1) THE INFLUENCE oF ELECTRODE
Suape IN THE H.T. ELECTROMETER : (2)
HiGH-VELOCITY CATHODE Ravs, wITH
SPECIAL ATTENTION To ELECTRON-OPTICAL
1naGe  FormaTiON.—H.  Zate. (Aachen
Dissertation, 1933, 17 pp. : Physik. Ber., No.
13, Vol. 15, 1934, p. 1079.)

298. ILLECTRON MICROSCOPY OF BioLoGIcAL OBJECTS
[Specimen Microphotographs and Methods of
Destruction Prevention].—L. Marton. (Phys.
Review, 15th Sept. 1934, Series 2, Vol. 36,
No. 6, pp. 527-528.) For previous work see
1934 Abstracts, p. 451.

299. THE CoMBINED OprTICAL AND ELECTRON
Microscore, ITs PROPERTIES aND Usg.—
W. Knecht. (Aun. der Physik, No. 2, Vol. 20

Series 5, 1934, pp. 161-182.)
Combining an optical microscope with known
electron microscopes in the same tube, so that the
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images of an emitting surface formed by the different
microscopes can be directly compared. The im-
mersion objective of Johannson (Abstracts, 1934, p.
51) and the magnetic coils of Ruska and Knoll (1931,
p. 625} were used for the electron microscopes. It
was found that there was no fundamental difference
between the images formed by the electric and
magnetic microscopes, but details of the images
formed by the electron and the optical microscopes
frequently differ. The electron microscopes give
better images of phenomena in the intermediate
layer between the metal base and the paste surface
of an oxide cathode, and of phenomena in very thin
barium films.

300. A TIME-BasiE CIRCUIT AND ELECTRON RELAY
FOR Use wiTH A CATHODE-Ray OsciLLo-
GRAPH.—A. M. Cassie. (Proc. Phys. Soc.,
1st Sept. 1934, Vol. 46, No. 256, pp. 721-732.)

Author's abstract . —The ordinary sealed-off type

o# cathode-ray oscillograph is adap-ed to form a

relay capable of picking out accurately points on a

current or voltage wave to be investigated by

means of a second cathode-ray oscillograph. A

time-base circuit and the amplifier for the relay are

described also.

301. THE SPLIT-SPHERE SPARK GAP AS A SWITCHING
OrGaN [in Cathode-Ray Oscillograph Cir-
cuits, Short-Time Measurements, etc.].—
R. Strigel.  (dwvch. f. Elektrot., 15th Sept.
1934, Vol. 28, No. 9, pp. 586-593.)

The split-electrode spark gap is a sphere gap in
which one sphere is divided into two segments by
a wedge-shaped gap tapering towards the main gap.
A spark between the two segments triggers the
main spark. The present investigations show that
the over-all delay time is made up of r;, due to the
building-up of the necessary break-down voltage on
the segments and depending only on the steepness
of the incoming wave front; =,, the delay between
the attainment of this breakdown veltage and the
formation of the spark, which can be reduced to
about 1077 sec. by rounding the split electrodes
with a radius of about 2mm) so as to give an
approximately homogeneous field in the gap, and
by the use of strong mercury-vapour irradiation ;
and 73, the building-up time of the main discharge,
which by similar irradiation can be reduced to a
few 107*ths of a second. The influence of the sphere
material is also investigated.

302. THE ' NEGATIVE GLOW ** OSCILLOSCOPE [with
Applications to Visual Observation ; Photo-
graphic Recording, including Sound-Film
Work ; as Millilammeter or Microammeter ;
as Voltmeter; etc.].—M. Abadie. (Rev.
Gén. de UElec., 15th Sept. 1934, Vol. 36,
No. 11, pp. 363-367.)

303. A METHOD OF MEASURING Low DP’RESSURES
[Variation of Ionisation Manometer Prin-
ciple].-——G. Spiwak and A. S. Ignatow. (Phy-
stk. Zeitschy. dev Sowietunion, No. 1/2, Vol. 6,
1934, pPpP- 53-68 : in German.) Based on the
indication not of ionic current but of change
of electronic current due to dissipation
of negative space charge by the positive
10ns.
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304. AN AUTOMATIC DEVICE FOR MAINTAINING
CONSTANT PRESSURE [around 1 mm of Hg].
C. Chandrasekhariah. (Curvent Science,
Bangalore, September, 1934, Vol. 3, No. 3,
pp. 112-113))

305. METALS FOR FusING 1N Grass [Importance of
Coefficient of Expansion, Adhesion to Glass,
Thermal Conductivity, Low Gas Content :
Suitability of Fe-Cr with 259% Cr].—W. F.
Brandsma.  (Phystk. Ber., 15th Aug. 1934,
Vol. 15, No. 16, p. 1268.)

ELECTRODEPOSITION OF RuBser.—D. F.
Twiss. (Journ. I.E.E., October, 1934, Vol.
75, No. 454, pp. 481-486.)

307. NEw DIELECTRIC HAS SUPERIOR PPROPERTIES

[ Laytex ” reduces Weight and Bulk of

Wire and Wire Coils].—(Llec World, 13th

Oct. 1934, Vol. 104, No. 12, p. 32))

308. PAPERS ON NEw INSULATING MATERIALS
SUITABLE FOR HEATING-ELEMENT CARRIERS.
—Krebs and others. (Elektrowdrme, Vol. 4,
1934, No. 6, pp. 129-132: No. 2, pp.
25-29 and 38—41.)

306.

309. THE DIELECTRIC PROPERTIES OF VARNISHED
CLoTH AT HiGn  VOLTAGE-GRADIENTS.
L. Hartshorn and E. Rushton. (Journ.
I...I:., November, 1934, Vol. 75, No. 453,
pp. 631-642.)

310. NEw DEVELOPMENTS IN THE TESTING OF
INSULATING DMOULDING MATERIALS [par-
ticularly the ‘‘ Dynstat’ Instrument for
Static and Dynamic Bending Strength
Measurement].—(/.T.Z., 28th June, 1934,
Vol. 55. No. 26, pp. 640-647.)

311. THE EFrEcTiVE CAPACITY OF INSULATORS

FOR SHORT-TIME SURGE PROCESSES, IN-
VESTIGATED WITH THE CATHODE-Ray OsciL-
LOGRAPH.—G. Meyer. (Dresden Dissertation,
1933, 31 pp: FPhysik. Ber., 15th July, 1934,
Vol. 15, No. 14, p. 1172))

312. A METHOD FOR INVESTIGATING ELECTRICAL
BREAKDOWN PROCESSES [using Wilson Ex-
pansion Chamber].—L. B. Snoddy and C. D.
Bradley. (Phys. Review, No. 6, Vol. 43,
1934, P. 432.)

313. A FFORMULA FOR THE VARIATION OF BREAK-
DOWN VOLTAGE WITH SIZE OF IILECTRODES
AND INHOMOGENEITY OF THE DIELECTRIC, IN
HomogExtous ELEcTricAL FreErps.—A. L
Goldstein. (Russian Journ. of Tech. Phys.,
No. 2, Vol. 4, 1934, pp. 292-298.)

314. NOTE ON A PRECISION VARIABLE CONDENSER
[Linear Variation up to I4.2 puF] FOR
DIRECT MEASUREMENT OF EXTREMELY SMALL
Capacity CHANGES.—]. D. Stranathan.
(Review Scient. Instr., September, 1934, Vol.
5, No. 9. p. 315.)

315. FURTHER DEVELOPMENT oF HIGH-FREQUENCY
RESISTANCES.—P. Wenk. (Physik. Zeitschr.,
15th Aug. 1934, Vol. 35, No. 16, pp. 653-654.)

These resistances were referred to in 1934 Ab-
stracts, p. 281. They are made by cathode-spraying
of two metal components, e.¢. silver and platinum ;
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the further development described here consists in
heating them for a short time to a temperature of
600°-700°, in an oxygen-free atmosphere. The con-
stancy of the resistances is thereby much improved.

316. NoN-MEeTaLLiC CoNDUCTING FiLyms [Suspen-
sions of Carbon in Phenol Formaldehyde
Resin Solutions : used for High-Resistance
Elements].—S. Bloomenthal. (Physics, Sep-
tember, 1934, Vol. 5, No. 9, pp. 225-232.)

317. THE CaPACITY OF ELECTROLYTIC RESISTANCES.
M. Jezewski. (Physik. Zeitschr., 15th
Sept. 1934, Vo. 35, No. 18, pp. 748-749.)
This paper discusses the papers by Jezewski
(Abstracts, 1933, p. 207) and Graffunder (1934, p.
395) and describes more fully the experimental
method used by the former.

318. A RHEOSTAT wiTH COARSE AND CONTINUOUS
Fine Apjust™MENT.—I. A. Cunnold and M.
Milford.  (Jourm. Scient. Imnstr., August,
1934, Vol. 11, No. 8, pp. 265-260.)

DisiGN.—
(Electromics, August, 1934,

CHART FOR SIMPLE ATTENUATOR
W. W. Waltz.
p- 247.)

. BARRETTER ARRANGEMENT FOR MEDIUM AND

Low FreEgUENCIES [use of Wollaston Wires

instead of Valve or l.amp Filaments].—]J.

Schiele. (Physik. Zeitschr., 15th Aug. 1934,

Vol. 35, No. 16, pp. 632-633.)

319.

. RESEARCHES ON IRON-HYDROGEN BARRETTER
REsisTANCEs [with and without a Series
Uranium-Dioxide Resistance : Stabilising
Effectiveness : Life Tests].—W. Klein-
schmidt. (Zeitschr. f. tech. Phys., No. 10,
Vol. 15, 1934, pp. 385-386.) Sec also Meyer,
1933 Abstracts, p. 284.

. TESTs ON THE [I’ERFORMANCE OF ALKALI
AccUMULATORS AT Low TEMPERATURES [Re-
duced Discharge Capacity at Temperatures
below l‘reezing Point avoided by Increased
Concentration of Electrolyte].—E. Schmidt
and W. Piening. (£.7.Z., 6th Sept. 1934,
Vol. 55, No. 36, pp. 878-881.)

TiN DRY ACCUMULATOR : PROMISING DEVELOP-
MENT FOR SmALL RADIO BATTERIES.—
Féry. (Electrician, 10th Aug. 1934, Vol. 113,
No. 2932, p. 189.) See also 1934 Abstracts,
P- 395

PriMARY BATTERIES [chiefly Dry], ACCORDING
To RECENT PATENTS.—]Jumau. (Rev. Gén.
de I’Elec., 3rd Nov. 1934, Vol. 36, No. 18,
pp. 625-633.) For a previous paper se¢ 1932
Abstracts, p. 5383.

323.

324.

TEMPORAL PHENOMENA AND THE SPREAD OF
MAGNETISATION FOR LLARGE SUDDEN
CHaxcrs.—1°. Hilster. (Zeitschr. f. tech.
Phys., No. 10, Vol. 15, 1934, pp. 387-391.)

. RESEARCHES ON THE STRUCTURAL DEMAG-
NETISING PFIELD or FERROMAGNETIC Ma-
TER1aLs.—Th. Kahan. (Journ. de Phys.
el le Rad., September, 1934, Series 7, Vol .5,
No. 9. pp. 463-470.)

325.
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327. T Hot-CatHont THyRaTRON  [Design,
Characteristics, and Use as Highly Sensitive
Relays, as Rectifiers, and as Regulable
Current Converters]..—R. Petit. (Rev. Gén
de I'Elec., 20th Oct. 1934, Vol. 36, No. 16.
pp- 533-538.

328. AN IoNISED-GAs RECTIFIER For MEDIUM-
FREQUENCY ALTERNATING CURRENTS, USING
A MagyeTIC FieLp.—Th. Jonescu and I.
Cerkez. (Comples Rendus, 8th Oct. 1934,
Vol. 199, No. 135, pp. 664-666.)

Based on the work dealt with in 1934 Abstracts,
p- 378. 1f two coaxial cylinders 5 cm long and of
diameters between 0.5 and 5cm are enclosed in
hydrogen at low pressure, a potential difference ot
350 v will produce a discharge. 1f the outer
cylinder is negative compared with the inner, and a
magnetic field of about 30 gauss is applied parallel
to the axis, the current increases from 5 to 250 ma.
1f the external cylinder is positive, the current
keeps at a constant value of 2.5 ma until the
magnetic field exceeds 50 gauss. Such a device can
obviously be used as a rectifier in various connec-
tions. The diagram shows a symmetrical arrange-
ment of two units L;, L,, combined with the coils
B,, B, and the condensers C;, C,. Other coils B,’,
B,’, through which some of the rectified current
passes, provide the required magnetic field. The
tables show that the efficiency ranges from about
0.1 to 0.53; without a magnetic field, from 0.03 to
0.14 only.

329. THERMIONIC PENXTODE CONTROLLED CONSTANT-
VorLTacE REcTIFIERS.—R. D. Evans. (Phys.
Review, 15th Aug. 1934, Series 2, Vol. 46,
No. 4, p. 324 : abstract only.)

330. THE APPLICATION OF A Gas-CoOLED ARC ToO
CURRENT CONVERSION, WITH SPECIAL REFER-
ENCE TO THE MARX-TYPE RECTIFIER.—
W. G. Thompson : Marx. (Journ. I.L.I,
November, 1934, Vol. 75 No. 455. pp-
603-630.) FIor the Marx arc-in-air rectifier see
1934 Abstracts, p. 220, r.-h column, and below.

331. THE ARC-IN-AIR RECTIFIER [New Develop-
ments].—12. Marx and H. Buchwald. (E.T.Z.,
3oth Aug. 1934, Vol. 55, No. 35, pp. 861-863.)
See also above.

332. ON THE CoNTROL or [Electric] CURRENTS 1IN
AIR AT ATMOSPHERIC DPRESSURE [Bunsen
Flame and Nernst Lamp Experiments :
Rectifying Action : Control by Grid : etc.].
—W. Hucke. (4rch. f. Elektrot., 15th Sept.
1934, Vol. 28, No. 9, pp. 593-596.)

In the experiments with grid control of Bunsen
flame currents (Fig. 4) characteristic curves re-
sembling those of an ordinary valve were obtained.
At the steepest parts the slopes were about 0.018
ma/v, which is greater than those obtained by
Gemant (3.4 ma/kv) with his corona discharge
device (1933 Abstracts, pp. 401—402).

333. A MECHANICAL RECTIFIER FOR THE MEASURE-
MENT OF SyaLl, CoMMERCIAL-FREQUENCY,
ALTERNATING POTENTIALS [giving Steady
Deflections with High-Sensitivity Galvano-
meter].—C. C. Steffens and R. C. Tolman.
(Review Scient. Insty., September, 1934, Vol.
5. No. g, pp. 312-314))
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334. REVERsSAL or REcTIFIED [Crystal] DETECTOR
CurRRENT AT ULTrRA-HiGH FREQUENCIES.
—Iopilowitsch and Tschernez. (See 107.)

335. RECTIFICATION AND I’HOTOELECTRIC EFFECT
WITH THE SILICON CARBIDE DETECTOR.
P. Specht. (Zeitschr. f. Phyvsik, No. 3/4,
Vol. 9o, 1934, pp. 145-165.)

[Experiments on the valve action in the silicon
carbidedetector show that there are two fundamental
components of the action. One is localised in the
barrier layer of silicon dioxide and is only effective
when the load on the rectifier is small. The recti-
fication is good and depends on the electrode material.
The second is situated in the bulk of the crystal
and is the cause of the wvalve action at higher
current strengths, though its rectifying action is less
marked than the first and is practically indepen-
dent of the electrode material. The directions of the
actions of these two components are opposite ; the
change from one to the other occurs continuously
or discontinuously according to the dimensions of
the boundary layer.

The photoelectric effect is similar to the recti-
fication action as regards dependence on the elec-
trode material. I'hotoelectric voltages up to 2
volts on open circuit were obtained ; the corres-
ponding currents were from 107 to 1071 amp.
Good barrier-layer valve action was always found
for sensitive photoelectric points. Curves are
given showing the influence of the intensity of the
light, the angle of incidence and the temperature
on the photoelectric em.f. The theory of the effect
and similar phenomena in other materials are also
considered.

336. VOLTAIC VOLTAGE AND THERMO-VOLTAGE OF
Cuprous OxInE—G. Ménch. (Zeitschr. f.
Plysik, No. 1/2, Vol. 91, 1934, pp. 124-130.)

Tar ELECTROLYTIC VALVE EFFECT 1N [FUSED
Sarts [Formation of Barrier Layers of Oxide
on Tantalum and Aluminium in Fused,
Water-Free Salts].—G. Grinert. (Zeitschr.
f. Physik, No. 1/2, Vol. 91, 1934, pp. 46-69.)

337

338. THE l'Low oF ELEcTRON CURRENTS IN IN-
SULATORS AT EXTREME FIELD STRENGTHS
[Mechanism of Current IFlow through Elec-
trolytic Oxide lLayers on Various Metals :
Empirical Current/Voltage Curves for Low
and High Voltages].—A. Giintherschulze and
H. Betz. (Zeitschr. f. Phvsik, No. 1/2, Vol.
91, 1934, pp. 70-96.)

339. THE DEPARTURE OF SEMI-CONDUCTORS FROM
OuM’s I.aw IN STRONG ELECTRICAL FIELDS.
—I.. Landau and A. Kompanejez . (Phystk.
Zeilschr. der Sowietunion, No. 1/2, Vol. 6,
1934, pp. 163-169 : in German.)

CONTRIBUTION TO THE STUDY OF THE PRo-

PERTIES OF SEMI-CONDUCTING SUBSTANCES.

-G. Déchéne. (Ann. de Physique, October,
1934, Series 11, Vol. 2, pp. 241-345.)

340.

341. CONTACTS SUITABLE FOR INSTRUMENTS [In-
vestigations by Research Section of British
P.O.].—H. Williams. (Journ. Scient. Instr.,
September, 1934, Vol. 11, No. 9, pp. 273-279.)
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342. INVESTIGATIONS ON RELAYS [Exact Mechantcal
Contacts and Use of Mechanical Amplifica-
tion.].—H. Martin. (Physik. Zeitschr., 15th
Aug. 1934, Vol. 35, No. 16, pp. 658-661.)

343. ADJUSTABLE AND FIXED-SETTING [Bimetallic
Flement] TuermostaT CoNTrROLS.—GEC.
(Journ. Scient. Instr., September, 1934, Vol.
11, No. 9, pp. 299-301.)

344. HIGH-SPEED RELAY.--Siemens Brothers &
Company. (Journ. Scient. Instr., September,
1934, Vol. 11, No. 9, pp. 295—297.)

345. THE DEsiGy aND CoxsTRUCTION OF THERMO-
ELECTRIC CELLs.—R. V. Jones. (Journ.
Scient. [nstv., August, 1934, Vol. 11, No. 8
PP 247-257)

NEw METHOD OF SPECTRUM ANALYSIS OF
Aperiopic CUrVEs [by Representing the
Curve by a Variable-Density Optical Re-
cord].—M. Lévy. (Comptes Rendus, 12th
Nov. 1934, Vol. 199, No. 20, pp. 1031-1033.)

347. IMPROVEMENTS TO THE ‘‘ ScartE or Two
THYRATRON COUNTER.—W. B. Lewis. (Proc.
Camb. Phil. Soc., October, 1934, Vol. 30,
Part 4, pp. 543-549)

This paper describes slight modifications of the
circuit and reduction of the resolving time of the
counter devised by Wynn-Williams (1932 Abstracts,
p- 535)-

348. A New PurLse CouUNTER [for Rapid Pulses,
e.g. Cosmic Rays].—H. Alfvén and P. Ohlin.
(Zeitschr. f. Physik, No. 5/6, Vol. 90, 1934,
PpP- 416-420)

The writers have previously described (1934
Abstracts, p. 564) how a thyration may be replaced
by oscillating triodes in electrical counters. In this
paper they discuss an apparatus based on the
discharge of a condenser in discrete steps, which
passes on every tenth pulse to a mechanical relay.

346.

349. D1SCHARGE IFORMS IN A CYLINDRICAL COUNTER
[for Detection of Single Photoelectron or
Cosmic Ray].—S. Werner.  (Zeilschr. f.
Physik, No. 5/6, Vol. 9o, 1934, pp. 384—402.)

. AN AMPLIFIER AND RECORDING APPARATUS
FOR ALPHA-PARTICLES, HIGH-SPEED IP’RO-
TONS AND NEUTRONs.—M. C. Henderson.
(Phys. Review, 15th Aug. 1934, Series 2
Vol. 46, No. 4, p. 324 : abstract only.)

35T. AN ARRANGEMENT FOR MEASURING WEAK
loNisaTioN CURRENTS [Light Beam from
Electrometer controls Amplifier via Photo-
cells].—]. C. Jacobsen. (Zeitschr. f. Physik,
No. 3/4, Vol. 91, 1934, pp. 167-168.)

352. NEw TvyPE oF TELEGRAPH REPEATER EM-
PLOYING CARRIER CURRENTs [of Frequency
5 kc/s].—S. P. Chakravarti. (Nature, 6th
Oct. 1934, Vol. 134, p. 537.)

STATIONS, DESIGN AND OPERATION

353. PRESENT COSTS OF BROADCASTING STATLONS.
(Flectronics, August, 1934, Pp. 254-255.)
THE ‘ FATIGUE” OF WIRELESS OSTATIONS :
ErraTuM. (In 1934 Abstracts, p. 631, r-h
column, read ‘* Weaker Signals.”)

354-
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Some Recent Patents

The following abstvacis arve prepared, wilth the permission of the Controller of H.Al. Stationery Office, from
Specifications obtainable at the Patent Office, 25, Southampton Buildings, London, W.C.2, price 1/- each.

SHORT-WAVE AMPLIFIERS

Convention date (Holland), 8th Mav, 1933.
No. 412532

In order to increase the selectivity of a high-
frequency amplifier, when handling short waves, a
part of the tuning coil L shown in the figure is
short-circuited by a switch for short-wave
reception,sand the ‘‘ leak ”’ resistance R, instead of
. being connected directly
to the cathode, is taken
to a point 4 on the in-
ductance L such that the
ratio between the im-
pedance of the upper and
lower parts of the coil
still in circuit is equal to
the ratio between the
coupling-condenser C and
the inherent capacity C1
(indicated in dotted lines)
between the grid and the filament. This gives a
balanced-bridge arrangement which prevents the
passage of current through the resistance R, and
so eliminates any damping effect due to that cause.

Patent issued to N. V. Philips Gloeilampen-
fabrieken.

No. 412532.

SELENIUM CELLS
Application date, 2nd February, 1933. No. 412665

In order to insure good electrical contact, the
electrodes consist of parallel wires or strips of metal
fused into an intermediate glass support so that
they partly project. Selenium or thallium sulphide
is then deposited in the ridges so formed. The
electrode wires may be made of platinum, or of a
cheaper iron-nickel alloy coated with copper and
copper borate.

Patent issued to The British Thomson-Houston
Co, Ltd.; H. R. Ruff; and J. Scott.

TELEVISION SCANNING

Convention date (Germany), 8th November, 1932.
No. 412833

Relaxation oscillations of the saw-toothed type,
as used for controlling the scanning electrodes in a
cathode-ray television receiver, are generated by
charging a condenser through a resistance and dis-
charging it rapidly through a gas-filled valve. The
input circuit of the valve is shunted by an iron-
cored choke which is saturated during most of the
period of the applied control frequency, though a
sharp impulse is sent to the grid as the current
passes through the zero point. This renders the
valve conductive, and discharges the condenser at a
rapid rate so as to impart the necessary quick-
return motion to the cathode-ray as it passes
irom the end of one scanning traverse to the be-
ginning of the next.

Patent issued to Telefunken Ges. fur Drahtlose
Telegraphie mi.b.h.

VARIABLE INDUCTANCES
Application date, 9tk January, 1933. No. 4120642

A high-frequency unit comprises a coil wound
on a hollow former made to accommodate a
powdered-iron core, which is moved in or out to
vary the tuning. The movable core is sickle-
shaped and is fulcrummed about the centre of a
magnetic casing, which encloses both the winding
and the core. This outer casing forms a return
path for the magnetic flux from the coil, and also
serves to screen the latter. Several such coils
may be ganged together to form a variable-
permeability unit for tuning a wireless receiver.

Patent issued to The General Electric Co., Ltd. ;
H. C. Turner; and G. R. Polgreen.

SUPERHET RECEIVERS
Application date, 215t February, 1933. No. 412690

Signals applied to the input circuit L, C are
amplified by the valve 1" and mixed with oscillations
from a generator I'1, which is coupled to the first
valve by a conducting lead X. The resulting
intermediate frequency is fed to the input circuit
of a pentode valve 1"2. According to the invention
the amplitude of the output from the local oscillator
is controlled by a resistance R which is inserted
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No. 412690.

on the cathode side of that valve, instead of in
the anode circuit proper, so that voltage fluctuations
acros it do not atfect the anode voltage of the
detector valve V.

Patent issued to A. C. Cossor, Ltd., and D. F. S.
Marshall.
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RADIOGRAMS

Application dates, yih May and 9th
November, 1933. No. 412743
The output from a gramophone pick-up is
applied to modulate the frequency of a valve
oscillator forming a part of the chain of amplification
in a radio receiver. Fig. 1 shows the scheme as
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Fig. 1a
No. 412743

applied to a ‘ straight” circuit. A switch S is
opened to cut off the radio input, and a switch St
closed to bring the pick-up into circuit. At the
same time a switch S2 inserts a back-coupling
branch which throws the H.F. amplifier into self-
oscillation. The modulated gramophone voltage
is then passed through the subsequent stages of
the set. As applied to a superhet set, I'ig. 1a, the
pick-up voltage is fed to one of the grids of a penta-
grid valve, and the switch S3 is opened to cause
the valve to generate oscillations at intermediate
frequency. Sjand Sj5 are wave-band switches. A
damping resistance R isintroduced at S6 to prevent
the set from being overloaded during gramophone
operation.

Patent issued to General Electric Co., Ltd., and
C. N. Smyth.
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AUTOMATIC VOLUME CONTROL
Application date, 4th January, 1933. No. 412944

A rectifier of the dry-contact type is connected in
series with the usual by-pass condenser across the
output circuit of the detector valve in a wireless set,
and the potential so derived is used for A.V.C.
The use of the dry-contact rectifier in this position
simplifies the application of A.V.C. to an existing
receiver, all that is necessary being to cut the wire
connecting the by-pass condenser to the cathode
of the detector valve and to join the rectifier
across the two ends. One terminal of the by-pass
condenser is then connected through a resistance
to the grid of the valve to be controlled. If re-
quired, four dry-contact units can be arranged in
bridge formation to give full-wave rectification.

Patent issued to 5. A. Stevens and the Westing-
house Brake and Saxby Signal Co., Ltd.

SHORT-WAVE GENERATORS
Convention date (U.S.A.), 14th January, 1933.
No. 413335

Ultra-short waves are produced by causing the
electron stream in a cathode-ray tube to oscillate
to and fro between two separated anodes, which
are back-coupled through tuned Lecher-wire
circuits to a pair of control electrodes. As shown,
the electron stream, after passing through a
cylindrical anode A4, is detlected by control elec-
trodes C, Cr1 so as to impinge alternately against
a pair of “ target” anodes 7, T1. A tuned Lecher-
wire output circuit L is branched across the targets,
and supplies short-wave oscillations to a dipole
aerial D. ' Trombone' Lecher wires L1 feed
back part of the energy through a similar circuit
L2 to the control electrodes C. Ct in correct phase

No. 413335

to r:aintain the oscillations. Speech signals are
applied to the generated carrier-wave through a
microphone M.

Patent issued to Marconi’s Wireless Telegraph
Co., L.td.
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PORTABLE AERIALS

Convention dates, 8th and 22md February, 1932.
No. 412966

A portable aerial of the directional or reflector
type is made collapsible so as to be readily packed for
transport. The reflecting surface consists of wire-
gauze embedded in fabric, or of fabric with a
metallic coating. In one arrangement the fabric
is stretched over a framework of poles driven into
the ground to form a parabolic screen, the structure
being held in position by guy-ropes. In a modified
form the reflecting fabric is secured by rods which can
be extended or collapsed in umbrella-fashion about
a centre pole.

PPatent issued to C. Lorenz Akt.

VARIABLE-MU VALVES
Convention date (Germany), 30th January, 1932.
No. 413390

In known types of variable-mu valves, the
characteristic curve flattens out as it approaches
the abscissa. The result is that distortion is much
more in evidence at certain points on the curve
than at others. According to the invention, the
“ pitch 7’ or spacing of the control grid is varied
in accordance with a given formula, so that the
form of the characteristic approximates to a
negative logarithmic curve, ie., it is convex re-
latively to the abscissa, over a grid-bias range of
at least 20 volts.

Patent issued to Telefunken Ges. fur Drahtlose
Telegraphie m.b.h.

COLD-CATHODE AMPLIFIERS
Convention date (U.S.4.), 14th April, 1932.
No. 413303
A gas-filled valve, operating as a cold-cathode
amplifier, consists of a series of electrodes all
mounted coaxially on an insulated support, so that
the inter-electrode spaces are completely separated

No. 413303.
Fig. 1.

pass from one space to the next through the elec-
trodes. Fig. 1 shows the actual construction of the
device, whilst Fig. 2 is a diagram explanatory of the
method of working. In Fig. 1 a simple rod forms the

January, 1933

anode. It is surrounded in succession by a control
electrode C and a *“ cathanode ”” CA, both of helical
or open meshwork wire, and a cathode K which may
be either solid or perforated. The tube is filled with

No. 413303.
Fig. 2.

CHARACTISTIC
CURVE

gas. Iree electrons are produced by the voltage
gradient between the cathode K and *“ cathanode ”’
C4, and are drawn through the control electrode C
towards the anode. The action of the control
electrode C depends upon the neutralisation of the
sheath of electrons which is formed, as shown in
Fig. 2, on the anode side of that electrode. The
sheath, in effect, forms a *“ valve *’ through which the
electron stream passes to the output circuit L1 via
the anode. The input signals are applied to the
coil L. The resistance R adjusts the device to the
correct operating point on the characteristic curve
shown in the lower part of Fig. 2.

Patent issued to Radio Research Laboratories,
Inc.

TELEVISION SYSTEMS

Application date, jth February, 1933. No. 413401

Relates to variable-velocity scanning in which
the received picture is reconstructed by varving
the speed of the scanning-spot in accordance with
the different light-and-shade values. This necessi-
tates a range of scanning velocity varying, say,
from thirty to one, and whilst it is an advantage
of the system that detail is concentrated in the
lighter positions of the picture, the effect can be
unduly exaggerated. According to the invention
a proper balance is restored by introducing an
intensity modulation in addition to the normal
velocity modulation, so that an adequate degree of
contrast can be shown in the picture with a com-
paratively low range of scanning velocity. In-
cidentally, this permits a lower frequency-band to
be radiated from the transmitter. The effect is
secured by causing the receiver signals to generate
two voltages, one being the time integral of the
other. The first voltage is then used for scanning,
whilst the second is used to modulate the intensity
of the scanning spot.

Patent issued to W. R. Bullimore and I.. H.
Bedford.

Patent No. 410010. The name of 1. A. Brooke
as one of the inventors was inadvertently omitted
from the Abstract of the patent published in the
October number.



