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Editorial 
Electrical and Magnetic Dimensions 

THE theory of dimensions, that is, the 
representation of physical entities in 
terms of a few fundamental concepts 

such as length, mass, and time, forms a part 
of the curriculum in engineering in all 
universities. Some branches of it have also 
provided a bone of contention for many 
years. We therefore welcome a book on the 
subject by Dr. Lanchester,* a leading 
authority on Aeronautics, who last year 
published a book on " Relativity ; treated 
as a branch of Physics," which Engineering 
described as an " intellectual tour de force." 
His name on any book is a guarantee that 
its contents are worthy of very serious con- 
sideration, and a warning to think twice 
before disagreeing with them. In the 
Preface it is stated that the object of the 
book is primarily to help the young engineer 
to acquire a sound knowledge of dimensional 
theory, but, like many another book written 
avowedly for the young, it will be read with 
enjoyment and profit by many who are no 
longer young ; in fact, the latter class of 
reader will be better able to appreciate the 
vigorous attempts to extirpate dimensional 
heresy-that is anything with which the 
author does not agree. 

The greatest danger in this subject is that 
of overlooking the fact that, having put 

* " The Theory of Dimensions and its Applica- 
tion for Engineers," by F. W. Lanchester, LL.D., 
F.R.S., pp. xxiii + 314. Crosby Lockwood, 12/6. 

various ingredients into the hopper and 
turned the handle several times, the result 
has not dropped from heaven but has come 
out of the machine and contains all the 
assumptions that were put in. This is not 
intended to belittle the importance of the 
subject in any way, nor to suggest that 
Dr. Lanchester is not quite alive to this 
danger. 

The book may be divided roughly into two 
parts, mechanical and electrical ; in the 
mechanical part Dr. Lanchester is perfectly 
at home, and speaks with authority, but in 
the electro -magnetic sections his attitude is 
rather that of the explorer advancing' very 
cautiously, seeking advice from others, and 
quoting their opinions without committing 
himself. It is refreshing to find an author 
who, having made a definite statement in 
the text, subsequently adds a footnote to 
say that since writing the above he has 
altered his mind. On p. 132 the author says : 

" No attempt is made in the present work to 
decide between one system and another ; the 
author has endeavoured to keep an open 
mind." 

Although only 4o pages of the book 
proper are devoted to electro -magnetic dimen- 
sions, the subject is referred to in several 
appendices, which are, however, to a large 
extent reprints of papers by Rücker, Fitz- 
gerald and Sir J. B. Henderson. After 
devoting considerable time to a careful study 
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of the book we are left with a feeling of 
dissatisfaction with the state in which the 
electro -magnetic branch of the subject is left, 
a feeling which we feel sure that we share 
with the author. But what can one expect 
when a system is built up on a basis of 
fiction and make-believe ? 

It is surely no exaggeration to speak in 
this way of the unit magnet pole of permanent 
magnetism and the formula f = m1m2/µ0r2 

Much of the electro -magnetic portion of the 
book is naturally concerned with the question 
whether the permeability µo of space is a 
dimensional or non -dimensional quantity. 

Appendix V consists of a reprint of a paper 
read by Sir James B. Henderson at the 
British Association in September, 1935, 
entitled " Fundamental Dimensions in Elec- 
trical Science," the stated object of which 
was to show that " if, as is now generally 
admitted, all magnetic phenomena are in 
fact electro -magnetic, and Ampere's theory of 
molecular or atomic circuits displaces the 
two -fluid theory upon which our present 
treatment of the subject is based, there is 
no necessity to make an arbitrary choice of 
the dimensions of either µo or Ko as both 
are determined, and also to show that 
Maxwell forecast this conclusion if Ampere's 
theory were finally proved to be the correct 
one." 

In the writer's opinion the paper fails in 
this object, the fact being that the author 
does make an arbitrary choice, and decides 
to regard µ as a dimensionless numeric. 
It is open to anyone to decide that on grounds 
of convenience they will regard µo as a 
numeric, but that is a very different thing 
from proving that it is so. The cause of 
much of the vagueness and uncertainty 
which has enveloped this question during the 
last sixty or seventy years is, as we have 
already said, the unreality of the formula 
based on a permanent magnet of unit pole 
strength. As Dr. Lanchester says on p. 117, 
" Nothing has ever been postulated by the 
physicist more unreal than the unit pole," 
but by combining this conception with per- 
manent magnetism it loses what little reality 
it had and becomes a complex and ill-defined 
unreality. Consider the equation f=mm'/µore 
which Sir James Henderson calls a " funda- 
mental equation of the science." µo is a 
constant of the medium, but what happens 
to ni and m' if the two magnetic needles are 

immersed in another medium of different 
permeability ? It is meaningless to say that 
they remain of the same strength, because 
unit pole strength has only been defined in 
air or vacuum. What is unit pole strength 
in the new medium ? When two needles of 
unit pole strength are immersed in another 
medium, what is assumed to remain constant, 
the m.m.f. or the flux ? If forced to answer 
this question the champions of the unit pole 
will probably admit that they assume the 
flux to remain constant, and it is easy to 
show that this is really the assumption made. 
The arguments in this appendix are based 
mainly on three equations, viz.: 

mm' f= 
oyz 

ii'dsds' 
f== A' y' 

m i d.s f Ar2 (4a) 

These give the forces between two poles, 
between two current -carrying conductors, 
and between a pole and a conductor. The 
author of the appendix comes to the con- 
clusion that " the simplest and most obvious 
solution is that A' = µ = A" and that 
they are numerics ; but this is a long way 
from proving that it is so. 

Unit Pole Solenoids 

Instead of two steel needles, let us take 
two solenoids and pass such a current 
through them that they have unit pole 
strength. Surely no believer in Ampere's 
theory will quarrel with us for replacing 
the complex permanent magnet by a 
solenoid ; presumably any type of magnet 
could have been used to produce the unit 
pole-on condition, however, that it re- 
mained of unit pole strength, whatever that 
may have meant, when transferred to 
another medium. 

Before making any experiments in another 
medium, there is an interesting experiment 
which is worth noting, and it is this : We can 
make a number of solenoids of different 
diameters and lengths, wound with different 
gauges of wire and different numbers of 
turns, and we can wind around the waist 
of each a coil of a given number of turns 
of fine wire connected to an instrument 
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which indicates quantities of electricity, 
such as a ballistic galvanometer. We shall 
now make the interesting discovery that 
when the current in any one of the solenoids 
is adjusted so that it has unit pole strength- 
as near as one can tell according to the 
classical definition-a reversal of its current 
sends exactly the same quantity of elec- 
tricity through the galvanometer. In fact, 
one would soon find this a more convenient 
way of adjusting the poles to unit strength 
than the historical method of putting them 
i cm away from one another and adjusting 
their strength until the force was one dyne. 
We may be told that this is all very well, but 
it is not the historical method ; but surely 
a more important question for us, if we 
wish to get to the truth, is whether it is a 
fact or not. 

Having adjusted two solenoids until they 
have unit pole strength, let us now immerse 
them in another medium, keeping the 
currents constant and the poles still i cm 
apart. We find (i) that the force between 
the two poles is increased from i dyne to 
µ dynes, where IL is some number obviously 
depending on the medium, and (2) that on 
reversing the current in a solenoid the 
quantity of electricity passing through the 
galvanometer is increased in the same ratio. 
From (i) we conclude that the forces be- 
tween current -carrying conductors are pro- 
portional to this constant /.4. of the medium ; 

and from (2) that whatever may be the 
nature of the " flux " embraced by the coil 
around the waist of the solenoid, it also is 
increased in the same ratio. 

Let us now reduce the currents in both 
solenoids to /it of their initial value. We 
find (i) that the force between the poles is 
reduced from dynes to i/µ dyne and (2) 
that on reversing the current the quantity 
of electricity passing through the galvano- 
meter and therefore also the " flux " has 
been reduced exactly to its initial value. 

This is the electro -magnetic analogue of 
the classical imaginary permanent -magnet - 
unit -pole experiment. We see that the only 
thing which has remained of the same value 
in the two media is the " flux," and that 
the force between the two poles which have 
been maintained at the same " strength " 
is inversely as the constant of the medium. 

If we had reduced the current in only 
one of the solenoids until the force between 

the poles was i dyne, leaving the other 
solenoid unchanged, we should have found 
(I) that we had reduced the current to 

of its former value, and (2) that on 
reversing the current in this solenoid the 
quantity of electricity passing through the 
galvanometer and therefore also the " flux " 
had been reduced to its original value. 
This is the basis of formula (4a) above, for 
we have a conductor in which we have 
maintained a constant current and a pole 
which we have maintained at constant 
" strength " and we find that the force 
between them is independent of the medium. 

The Real Foundations 

Can any believer in the modern theory of 
magnetism believe that when a knitting - 
needle of unit pole strength and a solenoid 
of unit pole strength are placed in a magnetic 
field, the former will measure one property 
of the field called H, whilst the latter 
measures another property called B ? 

Whether the electrons are flowing in the 
wire of the solenoid or moving in the mole- 
cular orbits of the steel, the force on them 
is surely due to the same characteristic of the 
magnetic field, and the formula for the force 
between two magnet poles, f = mlm2/µor2, 
must be merely a mysterious way of 

writing the formula f = µa 
aqs i'ds' for the 

force between current -carrying conductors. 
We are omitting here such things as trigono- 
metrical coefficients and integral signs. 
There are then only three fundamental 

formulae ; viz, .1 . q . q' for the force 

between charges at rest, the formula given 
above for the force between currents, i.e. 
charges in motion, and the connecting 
formula i = dq/dt. Although we have 
sought diligently we have failed to find 
anywhere in Dr. Lanchester's book any 
valid reason-beyond convenience-for as- 
suming that either µo or K0 is dimensionless, 
nor can we see what Ampere's theory of 
magnetism has to do with the question. 
In the above considerations we have assumed 
that the medium is space. In iron the 
molecular ampere -turns will give the appear- 
ance of an increased permeability, thus 
multiplying µo by a numeric, and similarly 
a dielectric medium will cause Ko to be 
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increased. We can therefore confine our 
attention to space, and write 

i.ds 
f = µo 

Y 
2 

.i.ds 

=µ0H i.ds 

= B i.ds 

q f 
K 

y2 q 
u 

_-._,7rD.q 
'co 

q 

It should be noticed that H and D are 
concepts derived by calculation, the former 
by dividing a current by a length, the latter 
by dividing a charge by an area, but that 
the things which can be measured are not 
H and D but B and 6, the former by the 
force on a current -carrying conductor and 
the latter by the force on a charge. The 
concepts which are not directly measurable 
are not to be despised; they are analogous 
to the stress in mechanics which is the 
quotient of the load by the area, but which 
can only be measured by the strain which 
it produces. It may also be noted that the 

formula A dB/dt = E = &l involves only 
the concepts B, t;, and a velocity, whilst 
the formula Ad(47rD)/dt = m.m.f. = Hl. in- 
volves only the concepts D and H and a 
velocity. 

There are two further points in connection 
with the book to which we should refer. 
The author discusses the pros and cons of 
the Giorgi system of units, but is obviously 
more impressed by the latter. In Appendix 
VII which deals with this subject, the 
author is rather confusing when he refers to 
" one Giorgi (or MKS) unit of 1.0 = ro -7 
c.g.s. unit." The symbol µ0 is not an 
abbreviation for the word " permeability " 
but for one definite permeability, viz. that 
of space, and one cannot therefore have 
one unit of it. On the Giorgi system a 
medium has unit permeability if it is ro7 
times as permeable as space, and therefore 
the permeability of space µ0 is ro-' Giorgi 
units. In Appendix VI the author seeks 
to apply relativity to dimensional theory 
and by reasoning which we cannot follow, 
he arrives at a strange conclusion, viz. that 

there are two kinds of 
electro - magnetic waves, 
one " having only mag- 
netic characteristics " and 
the other " wholly static 
in its manifestations." 
We must confess that we 
do not believe it. 

G. W. O. H. 

Frequency checking apparatus, 
which is at present in use 
at the Post Office Research 
Station at Doll is Hill, is to be 
moved to Baldock, which will in 
future be the " ether policing " 
station of the Post Office. The 
photograph shows part of the 

equipment. 
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A New Polar Co-ordinate Cathode -Ray 
Oscillograph with Extremely Linear 

Time Scale * 

By Manfred von Ardenne 

SIIMMARY.-A polar co-ordinate oscillograph with an extremely linear time scale is 

described, for the investigation of periodic and non -periodic processes. The circular time 
base is obtained by a mixed electrostatic and magnetic deflection system, in which the magnetic 
time -deflection winding forms also the inductance coil of the oscillatory circuit, whose voltage 
is applied to the time deflection plates. By this arrangement the need for phase balancing 
is avoided. Since the fluorescent circle can, by simple adjustments, be made to fall on the refer- 
ence circle of a measuring scale, an exact time reading is possible. The reading error, as 
estimated from actual oscillograms, amounts to less than 0.5 per cent. of the rotation time ; 

this rotation time can be varied between the limits of 1/600th sec. to I/200,000th sec. The 
radial deflection is obtained by a cylindrical condenser with an adequately linear deflection 
characteristic. After a description of the practical design of an equipment on these lines, 
some typical polar oscillograms are given. In the last of these (Fig. 13) the circular time 
base is replaced by a spiral time base of 24 turns, giving a total base length of over 4 metres. 

IN 
the technique of cathode-ray oscillo- 

graphy several methods have already 
been evolved for obtaining oscillograms 

in polar co-ordinates on the fluorescent screen. 
These methods will first be enumerated 
briefly. 

They all have in common the production, 
on the screen, of a circular figure by means 
of two mutually perpendicular deflecting 
fields due to currents or voltages with a 
suitable phase difference. Such a circular 
time base has the advantages, over the usual 
time -base line produced by saw -tooth oscil- 
lations, that the ray velocity has a definite, 
fixed value throughout ; that the oscillo - 
gram is recorded without any gaps in time ; 

and finally that the length of the time base, 
for a given screen diameter, is much (ir 

times) greater. 
The deflection in the radial direction, 

produced by the phenomenon under in- 
vestigation, is obtained (according to the 
methods previously known) in one of the 
following ways : 

(I) In the earliest experiments the vol- 
tage under investigation was superposed 
on the anode voltage, so that deflection in a 
radial direction took place as a result of a 
modulation of the electron velocity. This 
method has the disadvantages that the 

a MS. accepted by the Editor, October, 1936. 

voltages under investigation (' ̀  test vol- 
tages ") have to have high values, of the 
same order as the anode voltage, and also 
that there is no linear relation between the 
test voltage and the radial deflection. 

(2) Valve bridge circuits were developed, 
for the two deflection directions, to lead not 
only the " circle " voltage but also the 
" test " voltage to the deflecting systems 
(Goubau, Zeitschr. f. Hochfr:tech., No. 1, 

Vol. 40, 1932, p. 1 ; W.E. Abstracts, 
1932, p. 596: Watson Watt, Applications 
of the Cathode -Ray Oscillograph in Radio 
Research, London, 1933, p. 87: and von 
Ardenne, Die Kathodenstrahlröhre, Springer, 
Berlin, 1933: section on " Deflection in 
Polar Co-ordinates"). By such arrange- 
ments it was possible to work with com- 
paratively small test voltages, but there 
was the disadvantage of the need for a very 
careful balance adjustment. At high fre- 
quencies the carrying out of this process 
presented very great difficulties, for the 
balancing of the bridge arms was no longer 
satisfactory if the " test " voltage contained 
several components of different frequencies. 

(3) A radial deflection was abandoned 
and the " test " voltage was superposed on 
the ordinate or the abscissa plate system 
(Goubau and Zenneck, Zeitschr. f. Hochfr : 

tech., No. 6, Vol. J7, 1931, p. 207 ; W.E. 
Abstracts, 1931, p. 432). 
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The New Method 
The above difficulties in obtaining a 

radial deflection by the phenomenon under 
investigation are avoided in the following 
method : By means of two deflecting fields 
of suitable relative amplitude and phase, 
a circular figure is produced on .the screen. 
Between the centre of gravity of the de- 
flecting system and the screen is arranged 
a cylindrical condenser, to whose electrodes 
the test voltage is applied. 

SYNCHRONISING 
VOLTAGE 

Fig. 1.-Theoretical diagram of the Polar Co-ordinate Oscillograph. 

The production of a circular deflection 
presents considerable difficulty, particularly 
for high frequencies of rotation. Among 
possible methods are : (a) The deflecting 
system for the circular trace may be a double 
electrostatic one. In this case it is not 
possible, by straightforward means, to have 
a common centre of gravity of deflection for 
the two co-ordinates, so that the cylindrical 
condenser cannot be given a rotational 
symmetry and there will be an asymmetry 
in the test -voltage deflection system. Also, 
it is difficult to arrange for two deflecting 
voltages which will preserve, for varying 
frequencies, the definite phase displacement 
necessary for the formation of a circular 
trace. 

(b) If the circular deflection is obtained 
by a double magnetic system, a common 
centre of gravity of deflection can, it is true, 
be obtained for the two co-ordinates, but 
the difficulty remains that when the rotation 
frequency is varied it is almost impossible to 
maintain the condition of correct phase and 
equality of amplitudes for the two co- 
ordinates. The actual construction, moreover, 

of a double magnetic system is inclined to be 
clumsy, and the transition from one rotational 
frequency to another presents difficulties. 

All these troubles are overcome in a 
simple way by the oscillograph arrangement 
shown schematically in Fig. i. Here a 
mixed electrostatic and magnetic system 
produces the circular time base : the de- 
flecting coil S forms also the inductance of 
an oscillatory circuit whose voltage is 
applied to the deflecting plates A. By 

suitable adjustment of the 
strength of the magnetic 
field, e.g., by altering the 
distance of the two coils 
S from the axis of the 
tube, the amplitude relation 
necessary for the produc- 
tion of a circular trace is 
obtained. The enormous 
advantage of this arrange- 
ment over the methods 
mentioned above is that the 
phase conditions necessary 
for circular deflection are 
automatically fulfilled, since 
the magnetic field of the 
oscillatory - circuit induct- 
ance has a permanent phase 

difference of 90° with respect to the voltage. 
With the arrangement of Fig. i, therefore, 
only the equality of the amplitude of de- 
flection along the two co-ordinates has to 
be looked after. The method has the further 
special merit of being satisfactory even 
at very high rotation frequencies ; in 
addition, it is found that the amplitude 
conditions are comparatively little upset 
by alteration of the tuning of the oscillatory 
circuit, so that no readjustment is necessary 
if the frequency is only altered by a small 
amount. 

A synchronisation of the deflection fre- 
quency can be obtained by " mitnahme " 
(pulling into tune), by superposing an 
external control voltage on the grid of the 
valve exciting the oscillatory circuit. For 
example, if the synchronising frequency is 
provided by a quartz -controlled generator 
of known fixed frequency, the rotation fre- 
quency is accurately defined and with it, for 
a known circle diameter, the rotational 
velocity of the ray motion. 

The adjustment of the diameter of the 
fluorescent circular trace to a desired value 
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may, for example, he carried out by the 
resistance R, which has no effect on the 
amplitude and phase relations and therefore 
changes the circle diameter but not its 
shape. This resistance simultaneously pro - 

Fig. 2,-View of the time -deflection 

duces a linearisation of the valve char- 
acteristic of the oscillator ; this action 
cannot be dispensed with if disturbances of 
the time scale by harmonics are to he 
avoided. 

The Time Deflection System 

An accurately circular figure on the 
fluorescent screen can only be obtained if 
both the electric and magnetic deflecting 
fields are very uniform, and if, in addition, 
they are correctly adjusted with respect to 
one another. A practical design of the time 
base system, in which the deflecting coils 
can conveniently be adjusted owing to their 
sliding -carrier mounting, is shown in Fig. 2. 

The important control of circularity and 
length of periphery is carried out by adjusting 
the circular trace so that it falls on a refer- 
ence circle on the outside of the screen. In 
order that the centres of the two circles may 
always be brought into coincidence whatever 
the position of the oscillograph in the 
earth's magnetic field, a separate adjustment 
of the spot zero along each co-ordinate 
must be provided. The coils seen on the 

system. 

7 

left and right of Fig. 2 provide a magnetic 
adjustment of the spot zero in the ordinate 
direction. 

The exactness of the circular shape of the 
time -base trace thus obtained is seen from 

the oscillogram of Fig. 
3 : it is always readily 
reproducible. In order 
to judge the amount 
of error in the time 
scale, the oscillogram 
with no applied test 
voltage may, as men- 
tioned above, be 
checked against a true 
circle. For the oscil- 
logram of Fig. 3 such 
a check is shown in 
Fig. 4, where a polar 
co-ordinate network 
has been superposed 
on the fluorescent 
trace. Careful mea- 
surement of Fig. 4 
shows that the largest 
radial errors do not 
exceed 2 per cent. 
of the radius of the 
reference circle. The 

largest possible error in the time scale will 
be given when the deviation from the true 
circle is due to a slightly elliptical course. 

An exact calculation shows that the per- 
centage error in the angular co-ordinates 
may reach, as a maximum, the value of the 
percentage radial error, but that on the 

Fig. 3.-Oscillo- 
gram of circular 

time base. 

average it is only about half as large as 
this. In the example shown in Fig. 4 this 
means that the relative error can at most be 
2 per cent. But since, in the case of an 
elliptical deviation, the time points o°, 
go°, 180° and 27o° must have equal time 
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intervals between them, the absolute size 
of the error is not proportional to the angular 
displacement, but after reaching a maximum 

for a displacement of go° decreases once 
again. The absolute error in the typical 
case of Fig.. 4 remains, therefore, under 
0.5 per cent. of the time of a complete 
revolution. 

By specially careful adjustment, the 
maximum possible absolute error can be 
reduced still further to about 0.25 per cent. 
of the rotation time. This accuracy of 
time scale, and the simplicity of control, 
cannot be attained in systems using relaxa- 
tion oscillations for the time deflection. 
Any further improvement of the time scale 
is unnecesasry, owing to the limitations on 
the accuracy of reading set by the finite 
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diameter of the spot. Assuming a spot 
diameter of 0.5 mm and a periphery of 
30o mm, this limit is 0.15 per cent. 

The accuracy of the 
time reading, coni - 
pared with the rota- 
tion time, being thus 
determined, it is pos- 
sible to estimate the 
desirable accuracy of 
the rotational fre- 
quency ; it is suffi- 
cient if this is about 
I per cent. In prac- 
tice, such a constancy 
can easily be obtained 
by synchronising the 
deflecting oscillator by 
a tuning -fork or 
quartz -controlled gen- 
erator. 

With a reasonable 
expenditure of oscillat- 
ing power it is possible 
to obtain a good cir- 
cular time base up to 
frequencies of about 
200 kc/s. For a peri- 
phery of 3o cm this 
means a spot record- 
ing speed of about 6o 
km/sec. The accuracy 
of time measurement, 
assuming a 0.5 per 
cent. error, is 2.5 x 10-8 
sec. The smallest 
measurable time is of 
the same order as this. 

(Above) Fig. 4. 
Polar co-ordinate 
scale with "time - 
circle" oscil- 

logram. 

(Right) Fig. 5.- 
Construction of 
the cylindrical 
condenser for 
radial deflection. 

The lower limit of the rotation frequency 
is only set by dimensional considerations 
regarding the air -core oscillatory -circuit coils. 
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In the apparatus described below, frequencies 
down to about 600 c/s were obtained, by the 
introduction of suitable inductances. For 
special cases, where longer times have to be 
measured, a direct drive of the deflecting 

4 OUTWARDS 

3 
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rn = 4.77 Cm. 
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Fig. b.-Relation between radial deflection and 
the deflecting voltage. 

system from the 5o -cycle mains can be 
arranged by a special connection. 

Test -Voltage Deflecting System 

The practical construction of the cylindrical 
condenser supplying the radial deflection, 
and represented in Fig. i by the electrodes 
M and P, is shown in Fig. 5. Special 
measures taken in the fixing of the central 
electrode, and the construction of the lead 
to this electrode, ensure that with the larger 
ray cross-section of a high -vacuum tube no 
breaking -up of the oscillogram occurs and, 

further, that no asymmetry is produced. 
As can be seen from Fig. 5, the outer elec- 
trode, which is connected to the anode of 
the ray -generating system, is of conical 
shape. The inner electrode also is conical, 
but with a smaller angle. 

Since the polar co-ordinate oscillograph 
is meant not only for time measurement 
but also for curve -form investigations, a 
short consideration of the linearity of the 
radial deflection is necessary. 

As a result of the logarithmic increase of 
potential in a cylindrical 'condenser, for 

(Left) Fig. 7. -Electrode 
system of the h igh-vacuuna 
tube for polar co-ordinate 

working. 
(Above) Fig. 8.-Exterior 
view of the Polar Co- 
ordinate Oscillograph with 
scale (Leybold and von 
Ardenne Oscillograph 

Company). 

large deflection angles 
a departure of the 
deflection characteristic 
from a straight line is 
fundamentally to be 
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feared. By a suitable choice of the diameters 
of the electrodes of the cylindrical condenser 
it is, however, possible --as the experimental 
curve of Fig. 6 shows-to maintain a linear 
relation between deflection and test voltage 
up to radial deflections of ± 3 cm. Since 
the reference circle, in the tests represented 
in Fig. 6, had a radius of 4.77 cm (periphery 
= 30 cm), a full modulation range of + 3 

cm is quite satisfactory. 
The electrode system of a high -vacuum 

tube for recording in polar co-ordinates is 
shown in the photograph of Fig. 7. The 
inner electrode of the cylindrical condenser 
is led straight out at the side. The capacity 
of this electrode, with its lead and terminal, 
to that part of the system which is connected 
to the anode, amounts to 5.3 µµF. 

Practical Design 
Fig. 8 shows the exterior of an oscillo - 

graph based on the above principles. The 
adjustments are reduced to a knob for 
adjusting the shape of the circle, two knobs 
for shifting the circle in the ordinate and 
abscissa directions respectively, and a knob 
for the regulation of the circle diameter. 
The other knobs seen on the front of the 
instrument are for the coarse and fine adjust- 
ment of the rotational frequency. 

A view of the interior of a fully mains - 
driven instrument is seen in Fig. 9. In the 
actual model the frequency of rotation, 
for the measurements now to be described, 
was adjusted to values between io3 and 
2 X zoo c/s. For greater ranges of fre- 
quency the coils must be changed. 

The mains unit of the instrument is 
designed for both high -vacuum and gas - 

Fig. Io.-Oscillogram of a 
single non -recurring process. 

Januare, 1937 

Fig. 9. Interior of the mains -driven oscillograph. 

concentration types of tube ; for the possi- 
bilities of the latter type are not neglected 
in this instrument, since the gas -concentrated 
tube gives a greater ray energy and conse- 
quently higher photographically recordable 
speeds. The great length of the time base 
given by this instrument allows the use of 
very high ray energies without any danger 
of scorching the screen. This property, 

Fig. I la. Fig. 
Polar oscillograms of almost sinusoidal test voltages. 
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together with the linearity of the time scale 
and the absence of any time gaps, renders 
the polar co-ordinate oscillograph par- 

tdiviateri-0Qr ICIrePh 

ticularly suitable fo- the photeg-anhic re- 
cording of non -recurring phenomena_ With 
the built-in mains un.t and the gis -concen- 
trated tube of the instrument iLust ated in 
Fig. 8, and using an f : 2 lens aic a photo- 
graphic sensitivity of 21Ciho Dir_, with a 
reduction ratio of = : 4 a spot-s?eed of 
20 km/sec. is reto-dab_e. The recording 
may be made by an ordinary errera. If 
the shutter is to he kept open for a long 
time, it is advisable to tficken tie re.'erence 
circle on the scale on the outside of the 
fluorescent screen, s as to cover the circular 
fluorescent trace in order to avoid over- 
exposure. 

II 

Results 
The oscillogram of a non -recurring pro- 

cess of small, amplitude is shown in Fig. io. 
Two polar oscillograms of 
approximately sinusoidal 
voltages are seen in Figs. 
ira and lib; the syn- 
chronisation was carried 
out by " mitnahme " 
(pulling' in) of the test - 
voltage generator by the 
time -deflection generator. 

The polar oscillogram 
of two synchronised im- 
pulses is illustrated in 
Fig. 12. Since the rotat- 
ion frequency was in this 
case ro kc/s, an interval 
of 7.6 x 10_6 sec. be- 
tween the two impulses 

(Left) Fig. I2.-Oscillo- 
gram of two impulses with 
an interval of 7.6 X Io 6; 
sec. and an impulse breadth 

of lo -6 sec. 

(Below) Fig. 53.-Oscillo- 
gram of a " time spiral " 
with 14 turns (over 4 metres 
total length) and seven 

recorded impulses. 

can be read off this record. 
breadth amounts to less than 

The pulse 
one -millionth 

B 
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of a-second. The scale is not marked in 
degrees but in tens from o to zoo, for ease 
in reading. 

A Spiral Time Base 
A particularly interesting oscillogram is 

shown in Fig. 13. Here the previously 
employed circular time base has been re- 
placed by a " time spiral " of 14 turns, and 
7 impulses are recorded. The spiral is 
obtained by the simultaneous superposition, 
on the test -voltage deflecting system, of a 
saw -tooth (relaxation) oscillation syn- 
chronised by the rotational frequency. For 
this mode of working the test -voltage elec- 

trode also is lead out separately. 
The length of the time scale, which for 

the same screen diameter would amount only 
to ro cm if produced in the ordinary way 
by a saw -tooth oscillator, is over 4 m in 
this oscillogram. As this result shows, the 
accuracy of measurement attainable, and 
the greatest stretch of time which can be 
covered, can be increased by a whole order 
of magnitude by the use of the " time 
spiral " in place of the " time circle." The 
linear time scale, given by the angular 
division of the instrument scale, remains, 
of course, unchanged when the circle is 
replaced by the spiral. 

The Effect of Volume Compression on the 
Tolerable Noise Level in 

Electrical Communication Systems 
By E. L. E. Pawley, M.Se.(Eng.), A.C.G.I., D.I.C., A.M.I.E.E. 

IN the electrical transmission of speech or 
music there are always certain maximum 
and minimum limits of volume which may 

not be surpassed. In radio transmission 
the upper limit is the point at which the 
intermediate amplifiers or the transmitter 
itself begin to be overloaded to such an 
extent that the non-linear distortion intro- 
duced exceeds the permissible maximum. 
The lower limit of volume is fixed by the 
overall noise level in the transmission and 
reception systems and by the signal-to-noise 
ratio which is regarded as tolerable. 

In order to estimate the value of the 
signal-to-noise ratio which can be tolerated 
it is usual, in the case of telephony, to con- 
sider the deterioration in intelligibility or in 
articulation caused by the noise. In broad- 
casting, however, this criterion is not applic- 
able since the purpose of broadcasting is 
not only to convey intelligence, but also 
to make an æsthetic appeal to the listener. 
The object of the present article is to suggest 
an alternative method of estimating the 
tolerable signal-to-noise ratio in any given 

* MS. accepted by the Editor, October, 1936. 

case and, particularly, the effect of the 
compression of the volume range on the 
signal-to-noise ratio which can be considered 
tolerable. 

It has been shown by Professor Divoiret of 
the University of Brussels (Assistant Director 
of the Frequency -Checking Centre of the 
International Broadcasting Union) who has 
made a series of experiments on the subject, 
that the volume of a broadcast programme 
generally varies in a manner which lends itself 
to statistical and mathematical analysis. In 
fact, the instantaneous variations of volume 
(expressed in decibels) above and below the 
mean value follow with remarkable con- 
sistency a normal law of deviations. That is 
to say, they follow the well-known formula 
of Gauss : 

Fraction of deviations from the mean 
lying between x and x + dx = 

h h,x, dx 

where ` h' is the ` modulus of precision.' 
Hence the fraction of the observations lying 

t L'Onde Electvique, January, 1936, page 40. 
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between o and x is : 
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I x x' h dx 
VI O 

The modulus' of precision, ' h ', which 
determines the mean variation from the 
mean volume, varies from one type of music 
to another, but for any given type of music it 
varies within quite narrow limits. The mean 
volume itself may vary from pianissimo 
to fortissimo in any piece of music and may 
also vary from one piece of music to another. 
It has been found that both the 'quasi - 
instantaneous ' variations and the variations 
over a whole piece of music vary according 
to the normal law. The fact that, according 
to this theory, the decibel scale must be 
chosen for expressing the volume means 
that it is the subjective loudness of the 
programme which varies approximately in 
accordance with the classical law of normal 
probability, since the loudness is roughly pro- 
portional to the logarithm of the intensity. 

An analysis of a large number of oscillo - 
grams and records taken by means of a 
recording peak voltmeter shows that all types 
of broadcast music and speech lend them- 
selves to representation by this theory. 
Thus the normal probability and dispersion 
curves shown in Fig. I represent fairly 
closely the distribution of volumes in an 
ordinary broadcast programme. 

+2 

hx o 

A 

s 

-2 

MEAN 
DEVIATION 
MEAN VALUE 
MEAN 
DEVIATION 

0 20 40 80 80 100 
PERCENTAGE OF TOTAL TIME 

Fig. 1. 

The scale of ordinates is given in terms 
of hx (x being in dbs.). For Curve A the 
percentage of total time multiplied by hdx 
gives the percentage of the time for which 
the value of hx will lie between hx and 
h(x dx). For Curve B the abscissae give 
directly the percentage of the time during 
which the value of hx will be attained or 

exceeded. By assigning a value to ' h' cor- 
responding to the dynamic range of the 
programme, the scale can be converted into 
decibels for any dynamic range. This has 
been done in Fig. 2, which shows correspond- 
ing dispersion curves for various dynamic 
ranges, that is various values of ' h.' It may 
be noted in passing that the R.M.S. deviation 
is given in each case by : 

I I 

a-12h orho=2 
and the mean deviation by : 

a m= _ 
Vow 

or hm = - 7r 

It will be seen from Fig. I, Curve B, that 
for about 21 per cent. of the total time the 
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deviations above the mean value exceed the 
mean deviation and that for about 79 per cent 
of the total time the instantaneous value is 
greater than that corresponding to the mean 
of the deviations below the mean value. 
The instantaneous value exceeds the mean 
value for 5o per cent. of the time, i.e., the 
mean value is equal to the median value. 

For some purposes Professor Divoire has 
found it convenient to speak of quasi - 
maximum and quasi -minimum values, which 
are defined as the values which are exceeded 
for 5 per cent. and 95 per cent. of the time, 
respectively. The absolute maximum and 
minimum values, according to the theory, are 
plus and minus infinity respectively, but in 
practice there are obvious limits to the actual 
maximum and minimum values, even of the 
original performance, the former being fixed 

B 2 
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by the maximum sound output of the musical 
instruments and the latter by the level of 
room -noise and by the reverberation in the 
studio. The maximum and minimum values 
which are effective in practice are equal to the 
theoretical values corresponding to about 
o.i per cent. and 99.9 per cent. of the total 
time, respectively. 

Armed with the theoretical dispersion curve 
of Fig. i B, we can determine the percentage 
of the total time for which a given programme 
will be masked by background noise of any 
specified intensity. For instance, if the total 
effective range of volume variation (dynamic 
range) is 48 db., as it may be for an orchestral 
work the range of which has not been 
artificially compressed, then the dispersion 
can be represented by Fig. 2, Curve A. The 
range between quasi -maximum and quasi - 
minimum is here about 26 db. Now if the 
total noise heard at the receiver covers the 
whole frequency spectrum uniformly and if 
it has a steady value 4o db. below the 
effective peak volume of the programme, it 
will mask the programme for about 2.5 per 
cent. of the total time. Heavier noise 20 db. 
below the effective programme peaks will 
mask the programme for 7o per cent. of the 
total time. 

But if, before transmission, we compress the 
programme linearly (on the decibel scale) to 
an effective range of 24 db., either manually 
or automatically, but keeping the effective 
maximum value the same as before, we 
achieve the condition shown by Fig. 2, Curve 
B. Here it is evident that background noise 
amounting to 40 db. below the programme 
peaks will not mask the programme at all, 
while noise zo db. below will mask the 
programme for only 2.5 per cent. of the time. 
A high received noise level, such as may be 
experienced in short-wave reception at long 
distances, may be only ro db. below the 
programme peaks. In this case compression 
to an effective range of 24 db. would still 
mean that the programme would be masked 
by noise for 70 per cent. of the time and 
would, therefore, be æsthetically worthless 
even if it were partially intelligible. Further 
compression to an effective range of only 12 
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db., as shown in Curve C, would, however, 
again reduce the loss of programme time 
to 2.5 per cent. which might be considered 
tolerable. 

These principles may be applied to assess- 
ing the effect, not only of radio -interference 
such as atmospherics, but also of noise origin- 
ating in lines, recording systems or amplifiers. 
Interference from these sources is, however, 
generally less important than the noise 
inherent in the radio transmission channel. 
Noises introduced in the low -frequency 
channel are not always uniformly distributed 
over the frequency spectrum and a weighting 
factor must, therefore, be applied to estimate 
their effect on the ear. 

If the background noise is not steady, but 
varies irregularly with time, it may happen 
that the noise attains a maximum at the 
same time as the programme is at a minimum, 
but this will obviously not happen so often as 
if the noise remained steadily at its maximum 
value. The combined probability can be 
easily determined by multiplication. For 
instance, if the background noise attains 
a value ro db. below the peaks of the pro- 
gramme represented by Fig. 2, Curve B, 
for io per cent. of the total time and is 
negligible for the rest of the time, the pro- 
gramme will probably be masked for only 
io per cent. x 70 per cent. = 7 per cent. of 
the time. If the interference varies according 
to the same law of probability as the pro- 
gramme, the combined probability can readily 
be determined. 

In interpreting these results so as to 
estimate the degree of volume compression 
which is desirable on a programme channel 
with a given value of background noise, 
it must be remembered that the overall 
range of volume includes slow variations in 
mean volume in addition to rapid variations 
about the mean and that the range of 
instantaneous volumes considerably exceeds 
the range indicated by a comparatively slowly 
moving meter of the " volume -indicator " 
type. 

The author is indebted to the Chief 
Engineer of the British Broadcasting Cor- 
poration for permission to publish this paper. 
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Distortion Produced by Delayed Diode A.V.C. 
By K. R. Sturley, Ph.D., A.M.I.E.E. 

SUMMARY.-Distortion of a modulated R.F. voltage is produced under certain 
conditions in the anode circuit of an amplifier containing a diode supplying bias for volume 
control. 

The case of a diode with a resistance shunted across it is treated first and distortion 
V 

of the modulation is shown to exist between the carrier voltage limits £1 = M) to 

g = 
(1 

V dM) where Vd is the delay voltage in series with the diode and M the modulation 

percentage. No distortion is produced when the delay voltage is zero. Maximum distortion 
for normal shunt resistance values occurs when P2 = Vd, and its value is dependent on the 
impedance in the anode circuit and the resistance shunted across the diode, but is independent 
of the modulation percentage. 

Certain modifications are introduced when the diode has a resistance capacity filter in 
V 

addition shunted across it, and the conditions of distortion are from £1 = +dM) to 

P, - V4 
RDc 

where RDc is the resistance to DC, and RAc the resistance to AC shunted 

[I Rnc 

across the diode. Maximum distortion is produced when £2 - . When Vd 

MrRDo 
77LRac-1Jf 

the delay voltage is zero distortion is only introduced when 
G 

M and its value will be RDc 

independent of carrier voltage. 
It is shown that a diode having a resistance of RDó shunted across it will have the same 

value of maximum distortion as a diode with an equivalent A.C. resistance (R»0 = RAC) 
shunted across it. 

DURING investigation of the distortion 
produced in a superheterodyne receiver 
fitted with delayed diode A.V.C., it was 

noted that the total harmonic distortion in 
the L.F. output reached a maximum at a par- 
ticular R.F. input voltage. The source of this 
distortion proved to be the delayed diode 
supplying the A.V.C. bias and the effect of 
this valve was determined in a series of tests 
with the following operating conditions : 

(1) Variable delay voltage with two values 
of percentage modulation. 

(2) Variable percentage modulation with 
fixed delay voltage. 

(3) Variable diode D.C. shunt resistance 
with fixed delay voltage and percentage 
modulation. 

(.I) Variable A.C. shunt resistance with 

* MS. accepted by the Editor, January, 1936. 
t Since the compilation of this paper the author 

has noted a reference to this effect in a paper by 
W. J. Brown, to the I.E.E., " The Design of a 
High -Fidelity Radio Gramophone." J.I.E.E., 
(Wireless Section), Vol. I1, No. 31. 

fixed D.C. shunt resistance, delay voltage 
and percentage modulation. This cor- 
responds to the operating conditions of the 
A.V.C. diode with an H.F. filter supplying 
bias to the R.F. valves. 

(5) Variable coil impedance with con- 
ditions as for (3) with fixed D.C. shunt 
resistance. 

Theory 
A typical circuit for obtaining A.V.C. bias 

is shown in Fig. ia. Valve V1 is a radio 
frequency amplifier of the pentode type 
with a tuned transformer in its anode circuit. 
The A.V.C. diode is coupled to the anode by 
means of a condenser C1 and a resistance RD 

provides a return path for the D.C. component 
of the diode current. The delay voltage is 
inserted in the cathode circuit of the diode. 
A filter is necessary so that the D.C. com- 
ponent only is applied to the controlled 
valves, and it will usually take the form of 
a resistance R, and capacity C2 as shown. 
Since rectification of the modulation envelope 



16 THE WIRELESS ENGINEER January, 1937 

occurs when a modulated signal is applied, 
the value of C2 must be such that efficient 
filtering is obtained at the lowest modulating 
frequency, and it will therefore be assumed 

(Above) Fig. la. 
(Right) Fig. 1b. 

that the equivalent shunt 
circuit for alternating 
currents is represented 
by R, and RD in parallel. 
Reference in the paper 
to the diode D.C. and 
A.C. shunt resistances 

should be taken to imply RD and RD. R,, 
RD+R,P 

respectively. 
The modifications introduced by the 

A.V.C. diode in the output operating con- 
ditions of the R.F. amplifier can be indicated 
on the typical IaVa curves shown in Fig. 2(a). 

The case of a diode without a resistance 
capacity filter will first be considered and 
certain assumptions made. 

I. An undistorted modulated signal 
E,[r + M cos pt] cos wt is applied to the 
grid of the R.F. amplifier which is operating 
without distortion over the range of grid 
voltages considered. 

2. The tuned transformer in the anode 
circuit is.a constant resistive impedance over 
a frequency range covered by the signal and 
its side bands, and its impedance is zero at 
all other frequencies. 

3. The A.V.C. diode has linear rectifica- 
tion characteristics for all applied voltages 
and the capacity from anode to cathode 
is zero. 

4. The coupling condenser C1 (Fig. ia) 
has a value which allows practically the 
full R.F. voltage to be applied to the diode, 
but is not large enough to cause distortion 

of the rectified modulation 
envelope.' 

5. The diode begins to con- 
duct only at the extreme posi- 
tive peaks at time instants 
separated by and change of 

amplitude does not affect these 
time instants (Fig. ib). It 
should be noted that the value 
of the D.C. shunt resistance (RD) 
controls the start of the charge 
period and decrease of this 
resistance decreases t1 and , in- 
creases the maximum value 

of the pulse of charging current through 
the condenser C,. 

6. The diode has a delay voltage equal 
to Vd. 

If the point O on the /a V.curves in Fig. 2a 
is the quiescent condition for the R.F. 
amplifier, the tuned transformer impedance 
may be represented by a straight line such 
as AB. The anode voltage corresponding 
to the diode delay voltage is given by 
the point V1 where (V, - Vo) = Vd and 
the diode can only influence the output 
circuit conditions when the anode voltage 
exceeds V,. 

Current will be taken from the anode 
circuit to charge condenser C, as soon as 
the diode conducts. This can be illustrated 
by the two curves EF and FG*, where 
EF represents the condition of rising and 
FG that of falling anode voltage. Decrease 
of the D.C. shunt resistance RD causes the 
curve EF to move towards C to E'F' and 

' See Bibliography. 
* See Appendix 1. 
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increase in length, so that F' falls on the 
same grid voltage line as F. The load 
characteristic for an unmodulated signal 
Ê cos Wt will therefore consist of the four 
lines AE, EF, FG and GA, and this will 
produce an output voltage wave of sinusoidal 
shape except for the extreme positive peak 
which will be attenuated by the diode 
damping. Such a shape is shown in 
Appendix i to be represented by 

Ê[cos Wt - (Co -{-- C, cos (cot + q1) 

+ C2 COS (2cu1 + 952) + )] 

The effect of the A.V.C. diode is therefore 
to cause distortiont of an unmodulated R.F. 
signal when the signal peak voltage exceeds 
the delay voltage. From assumption 2 it 
will be seen that voltage transferred to the 
secondary of the tuned transformer will not 
be distorted, but will be reduced in amplitude 
to Ê[cos Wt - C, cos (cot + 

For a modulated R.F. voltage Ê(1 -E- 

ill cos pt) cos cot, the output circuit conditions 
will be represented by drawing a series of 
parallel diode load curves from their appro- 
priate positions from AB as in Fig. 2b. It 
follows from assumption 5 that the locus of 

L`t 

Vn`K 

I/ 

-- 
1 ------- c 

I 

éE 
G - ,..FTe 

Vo 

Fig. 2a. 

p 
the extremities of these load lines will form 
a straight line CD intersecting AB at C, 
the anode voltage corresponding to the diode 
delay voltage. The anode load charac- 
teristic to the modulation envelope will now 
consist of two lines AC and CD and dis- 
tortion of the R.F. carrier voltage will 

always be produced when the anode voltage 
exceeds V,. This does not necessarily mean 
that distortion of the modulation envelope 
will result, and damping from the diode will 
have two effects as shown in Figs. 3a and 3b. 

In Fig. 3a the diode delay voltage is less 
than the minimum modulated carrier voltage 
Ê(1 - M) and the whole of the positive 
modulation envelope is consequently reduced 
in amplitude to ÊMo cos pt. The value of 
Mo will depend on the angle between AC 
and CD and will be given by the expression 

cos BC V , Mo=M. 
cos DCVI 

This modulated wave with unequal negative 
and positive modulation envelopes canybe 

Iat 

Vo V 

Fig. 2b. 

VG- K 

o 
c 

Vo v VZ 

Fig. 2c. 

-e 

t Owing to rectification of the anode voltage the into its components by a method 
value of Io will be increased raising the line AB. analysed 
The effect is small and is neglected. similar to that employed for the damped 
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Anode Voltage Waveform. 

unmodulated wave and the resulting expres- 
sion is 

E[i + M cos pt] cos wt 
-E[7+M cos pt][C0+C1 cos (wt +qSl) 
+ C2 COS(2wt + 952) + . . ] 

where the coefficients Co, C1 ; etc., are such 
as to make the expression 
(C0+ C1COs (wt+ C1) + C2cos (2wt + 4.2) + ...) 
zero for values of " wt" between 7 

and 3n 
2 2 

thus giving a negative modulation envelope 

of EM cos pt. and a positive modulation 
envelopet of 

EM[z - (C0 + CI cos 951 

+C2 COS (b2+. . . )]COS pt. 
Since the anode impedance is assumed to 

be zero at frequencies other than those of 
the carrier and side bands, the resultant 
voltage transferred to the secondary will be 

E[i + M cos pt][cos wt - C1 cos (wt 

t The positive modulation envelope is obtained 
by putting " wt " equal to " 2117T." 



January, 1937 THE WIRELESS ENGINEER 19 

which is an undistorted modulated carrier of 
reduced amplitude. 

It will therefore be seen that if the modula- 
tion envelope does not sweep over the 
junction of the two load lines AC and CD, 
an undistorted modulated signal will be 
transferred to the secondary of the anode 
transformer. Thus Ê(1 - M) > Vd is a 
condition of no modulation distortion and 
Ê(i + M) <Vd will obviously be another. 

In Fig. 3b the diode delay voltage is 
greater than the minimum modulated carrier 
voltage Ê(1 - M), so that the modulation 
envelope sweeps over the junction of the 
two load lines AC and CD. When the 
modulated carrier voltage is less than the 
delay voltage no attenuation takes place, so 
that the modulation wave will follow a 
cosine wave of the normal amplitude, but 
when the delay voltage is exceeded it will 
follow a cosine wave of smaller amplitude. 
Analysis* of this modulation envelope shows 

APPLIED VOLTAGE LINES 

E' E 

The coefficients C0', C1', etc., make the 
expression (Có + C1' cos(cat + 41') + ... ) 

zero for values of " wt " between 
ª 

and 37r 
2 2 

and the coefficients Mo, M1, etc., make the 
expression 

(Me+M1 cos pt+M2cos2pt+. . . .) 

zero during the period from A to B in Fig. 3b. 
A modulated carrier voltage 

Ê[[i + M cos pt]cos wt - [Mo + M1 cos pt 
+ M2 cos 2pt + ...][C1' cos (wt + ¢.1')]] 

having a distorted modulation envelope will 
be transferred to the secondary of the tuned 
transformer. Appendix 2 shows that if the 
diode damping is not excessive this distor- 
tion will reach a maximum when half the 
modulation envelope is reduced in amplitude, 
i.e., when the peak carrier voltage equals 
the delay voltage. The modulated carrier 
voltage will then be represented by 

Ê[(i -f- M cos pt)cos wt 
-M (a, + a, cos pt 

+ a2 cos 2pt + . . .) 

C1' COS (wt + Y'1')] 

and increase in percentage modu- 
lation will not affect the maximum 
distortion. The value of the 
modulation percentage will affect 
the region of carrier voltages over 
which distortion will be intro- 
duced. The limits of this region 
are given by 

Vd Vd Ê1=i+M to Ê3=i-M 

¡la 

I.-NTO. -41 

that it contains fundamental and harmonic 
components of the modulation frequency 
and the resulting modulated RF voltage is 
represented by 
Ê[r + M cos pt]cos wt - Ê[Mo + M1 cos pt 

+M2cos2pt+...][Co +C1 cos (cot +4,1') 
+ C2 cos(2 wt+ '2') + . . .1, 

* Appendix 2. 

7 

Fig. 4.-Anode current-Anode voltage 
curves of diode of linear characteristics. 

D.C. shunt resistance = RD = cot GFX. 

A.C. shunt resistance = RD 
RI' 

RD + RIP 

= cot HEX. 

It will be evident that the reduction in 
amplitude of part of the modulation envelope 
will depend on the ratio of transformer 
impedance to diode D.C. shunt resistance 
(RD in Fig. ia) that is the angle between 
the load lines AC and CD (Fig. 2b). With a 
low transformer impedance and high value 
of the RD angle ACD will be very nearly 
180°, so that the reduction in amplitude of 
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part of the modulation envelope will be 
small, and consequently little distortion will 
be introduced. 

It is necessary now to consider an A.V.C. 
diode supplying bias through a resistance 
capacity filter. This filter will constitute an 
extra A.C. load and its effect on the operating 
conditions is illustrated on the diode IaVa 
curves in Fig. 4. 

OF is the delay voltage and FG the 
D.C. load line. 
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OSCILLATOR 

13ri 
. 

SIGNAL 

GENERAZR 
110 Kc,,Acc. 

A V c 
DIODE 

_-I F AMPLIFIER 
SINGLE 
VALVE 

Fig. 5.-Schematic dia- 
gram of distortion meas- 

uring apparatus. 
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FAC Toe 
METER 

If K is the operating point for a given 
carrier voltage the A.C. load line2 will be 
HKE where 

tan HEX =RD + R, 
.R,,. 

It is important to note that the point K 
will cut a carrier voltage line at a value 
higher than the actual carrier voltage if the 
modulation envelope falls below E, i.e., is 
rectified. The A.C. load line will take a 
new position such as H'K'E'. The load 
from the diode will therefore be increased 
by the addition of the filter from RD to 

RD R, 
and the effective delay voltage will RDA R, 

be OE'. These conditions can be represented 
by a line such as LM on the amplifier /a Vo 
curves (Fig. 2c) and the point L will not be 
fixed, but travel farther from O as the 
carrier voltage is increased. 

Thus the diode will show the same operat- 
ing characteristics as a diode with a D.C. 
shunt resistance R'D equal in value to the 
A.C. shunt resistance RD ' 

R, 
, except that R,,± R, P 

the delay voltage is not fixed, but increases 
as the carrier voltage is increased. Dis- 
tortion will be introduced as soon as the 
maximum modulated carrier amplitude 
£(1 M) equals the delay voltage, and will 

2 See Bibliography. 

reach a maximum when the peak carrier 
voltage equals the effective delay voltage, 
V2 - Vo in Fig. 2C, the value of which 
depends on the rectified modulation current 
-increase of modulation percentage in- 
creases the rectified current-and the A.C. 
shunt resistance. Increase of either will 
cause the line H'K'E' to move farther from 
HKE, thus increasing the effective delay 
voltage OE' and the carrier voltage required 
to give maximum distortion. 

The maximum value of distortion for a 
diode with a given A.C. shunt resistance 
RD. R, 

will + R, be the same as that for a diode 

with an equivalent D.C. shunt resistance 

(RD' = RD R,) 
since the 

RD+RF 
AMPu1FIER angles ALM and ACD 

(Fig. 2) will be equal, but 
the peak carrier voltage 

required to reach this point will be larger, 
since the delay voltage is no longer the D.C. 
voltage in series with the diode. 

Zero distortion will be reached when 
the minimum modulated carrier voltage 
.(i - M) is greater than (V2 - V0). The 
value of the carrier voltage required to attain 
this condition will depend on the A.0 load 
resistance and the percentage modulation. 
With a large percentage modulation there 
may never be a position of zero distortion. 

This condition is realised when M is 

greater than R"o 
Dc 

Apparatus 
A schematic diagram of the apparatus is 

indicated in Fig. 5. 
The output from a standard signal 

generator capable of modulation to 8o% 
with low distortion was supplied to the grid 
of the I.F. amplifier valve,t biased for 
minimum distortion. In the anode circuit 
was a tuned I.F. transformer. The A.V.C. 
diode* was connected in the conventional 
way across the primary. Provision was 
made for changing the delay voltage, diode 
D.C. shunt resistance and H.F. filter resist- 
ance. The H.F. filter condenser had a value 

t Mazda Valve Type AC/VPI. 
* Mazda Valve Type V914. 
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of o.r µF. The secondary of the transformer 
was connected to a detector diode and 
L.F. amplifier. A distortion factor meter 
was connected to the output of the latter 
and measured the percentage total harmonic 
distortion produced in the modulation. The 
meter measured the R.M.S. value of total 
distortion, and as the phase relationship 
Fig. 6.-E ective distortion 4ro- 
d 
a 

ced in the audio output by 
paratus other than the A.V.C. 

diode. 

I 

V SET. & 
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-crow NF 
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PEAK CARRIER VOLTS ON PRIMARY 

between this distortion and that from the 
A.V.C. diode was unknown the experimental 
results give the R.M.S. value of both 
distortions. 

A carrier frequency of 110 kcys/sec., 
modulated at 40o cycles/sec. was employed 
and the distortion produced in the apparatus 
other than the A.V.C. diode is indicated 
in Fig. 6. The anode impedance was 
ioo,000 ohms. 
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Fig. 7a. Effective distortion produced in the 
audio output by the A.V.C. diode with different 

delay voltages. 3o% modulation of carrier. 

Experimental Results 

i. Variable Delay Voltage. 

The effect of delay voltage is indicated 
for 3o% and 6o% modulation in Figs. 7a 
and b. Distortion from the A.V.C. diode : 

a. Was introduced at a peak carrier 
voltage El where Ê1(i M) = Va (delay 
voltage) . 

b. Reached a maximum when A', = V. 
C. Fell to zero when Ê3(r M) = V. 
At higher delay voltages the maximum 

distortion increased slightly owing to the 
rise in distortion in the associated apparatus. 

Since the distortion is due to a damping 
of part of the positive modulation envelope, 
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80 90 

Fig. 7b. Effective distortion produced in the 
audio output by the A.V.C. diode with different 

delay voltages. 6o% modulation of carrier. 

its value should be dependent for given 
A.V.C. diode conditions only on the propor- 
tion of the modulation envelope damped. 
For a fixed modulation percentage the ratio 
peak carrier voltage 

is a measure of the 
delay voltage 

proportion of modulation envelope damped. 
Hence by plotting the distortion from 

Fig. 7a against the ratio 
V- 

as in Fig. 8 the 
a 
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curves for different delay voltages were 
almost identical. 

If distortion is plotted against the propor- 
tion of envelope damped, i.e., the ratio 

£(1 M) -V delay 
2EM 

the curves from Figs. 7a and 7b should be 
identical. Fig. 9 shows the curves for 

3 

DELAY 

V LTAGEiSHOZ 

07 08 09 1'0 11 12 

RATIO 
Vd 

Fig. 8.-Distortion-ratio peak carrier voltage 
curves. 

delay voltage 
3o% modulation. Delay voltages= Io, zo & 3o V. 

1'3 1'4 15 

3o% and 6o% modulation and a delay 
voltage of 20 plotted in this manner. 
2. Fixed Delay Voltage. 

Maximum distortion (Fig. io) increased 
slightly as the percentage modulation was 
increased, due to the rise in distortion in the 
associated apparatus. 

The range of carrier voltage over which 
the A.V.C. fldiode introduced distortion was 

G from Ê, to 3 where 
Ê,(r M) = Vd = G3(1 - M) 

3. Variable Diode Shunt Resistance. 
The curves in Fig. II show that decrease 

of diode shunt resistance raised the distor- 
tion, but did not affect the carrier voltage 
distortion range. It is important to note 
that under the particular test conditions 
decrease of this resistance changed the slope 
of line AC (Fig. 2) as well as that of CD. 

4. Variable A.C. Shunt Resistance. 
The distortion from a diode operating 

January, 7937 
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2EM 

Fig. 9.-Distortion-proportion of envelope 
damped curves. Delay voltage = 20 V. 3o & 

60% modulation. 

10 

under normal A.V.C. conditions is sum- 
marised by the curves in Figs. 12a and b. It 
will be noted that maximum distortion 
occurred when 

C2>Vd 
and this has been shown above to be due 
to an increase in the effective delay voltage, 
the value of which is derived in Appendix 3a 
as follows :- 

M\RDc- 7r RAc 

A similar expression for .£3, the peak 
carrier voltage for zero distortion is given in 

º 
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Fig. zo.-Effect of percentage modulation on 
distortion produced in the audio output by the 

A.V.C. diode. Delay voltage = io V. 
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Appendix 3b 

Ê3 
Ve Va 

THE WIRELESS ENGINEER 

(Z - M) -MRDO 
Re0 

The values of £2 and Ê3 calculated from 
these expressions and those taken from the 
curves in Figs. 12a and b are tabulated 
below. 

There is good agreement between the 
measured and calculated values of £2 and £3. 

For high ratios of RDO or high percentage 
Reo 

modulation there is a large range of carrier 
9 
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Fig. ri. -Effect of A.V.C. diode shunt resistance 
on distortion produced in the audio output. Delay 
voltage = 10 V. 30% modulation of carrier. 

voltage over which distortion is very small 
and a measured value of Ê3 will in conse- 
quence be indeterminate. For example, at 

6o % modulation and RDO = 1.5 or 30 % 
RAC 
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Fig. 12a. Effect of variation of A.G. shunt 
resistance in A.V.G. diode on effective distortion 
produced in the audio output. Delay voltage = 

ro V. 30% modulation of carrier. 
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nearly .945 at a carrier voltage of 5o 
pared with i at roo volts carrier. 

corn - 

RncIR.IC 

.e2 Ê3 

30% 6o% 3o% 6o% 

Calc. Meas. Calc. Meas. Calc. Meas. Calc. Meas. 

I ro ro ro ro 14.3 14.5 25 24.5 
1.5 10.5 10.5 10.95 II 18.2 17.8 roo 5o 
2 10.95 II 12.4 22.5 25 24.5 * - 
3 12.4 12.5 16.25 16.o roo 5o * - 
5 16.25 16 42.3 Very flat 

about 42 
* - * - 

* Denotes that distortion never falls to zero. 
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With zero delay voltage the whole of the 
positive modulation envelope will be 
damped if 

V ÊÍ R40) < Ê(I - M). 

Distortion will therefore only be introduced 

when Ve> £(1 - M), i.e., Rao < M and its 
RDo 

value will be independent of carrier voltage. 
Curves are given in Fig. 13 for 6o% 

modulation and RDO = 2 mQ. These par- 
ticular constants were chosen in order to 
demonstrate the effects more clearly. 

It has been shown above that a diode 
with a given D.C. shunt resistance should 
produce the same maximum distortion as a 
diode with an equivalent A.C. shunt resist- 
ance. Hence maximum values plotted 
against diode shunt resistance should be 
identical for sections 3 and 4. The thick 
line in Fig. 14 is a curve of maximum dis- 
tortion against diode shunt resistance taken 
from Fig. II and the lower and upper dotted 
Fig. 13.-Effect of variation of 
A.C. shunt resistance in A.V.C. 
diode on distortion produced in the 
audio output. Delay voltage = o. 

6o% modulation of carrier. 
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lines are similar curves taken from Figs. 12a 
and b. 

5. Variable Coil Impedance. 
Since distortion is introduced by damping 

of the anode circuit it would be expected 
that distortion would fall as the anode 
impedance is decreased and this is clearly 
shown by the curves in Fig. 15. 

Conclusion 
Distortion introduced in the modulation 

envelope by a diode supplying bias for 
A.V.C., can be reduced to small values by a 
suitable choice of circuit constants. 
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Fig. i4.-Distortion-equivalent diode shunt 
resistance curves. 

(1) The D.C. shunt resistance in the diode 
circuit should be as high as possible, pre- 
ferably not less than I megohm. 

(2) The H.F. filter resistance should be 
large and not less than the D.C. resistance. 

(3) The impedance of the transformer in 
the anode circuit of the R.F. valve should 
not be high, though the limit of minimum 
impedance will be fixed by considerations of 
gain and distortion produced by the R.F. 
valve itself. The latter will tend to increase 
as the anode load is reduced. 

(4) The value of delay voltage is not so 
critical since its effect is mainly to remove 
distortion for small carrier voltages, and to 
produce a maximum value of distortion at a 
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C R0'2DM 
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Fig. 15. Effect of " Q " of primary circuit on 
distortion produced in the audio output by the 
A.V.C. diode. Delay voltage = Io V. 30% 

modulation of carrier. 
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given carrier voltage. The delay voltage 
should not be so large as to give maximum 
distortion at a peak carrier voltage cor- 
responding to that of the local station. For 
large carrier voltages there is little difference 
between the delayed and non -delayed 
condition. 

This investigation was carried out in the 
Mazda Valve Laboratories and the author 
desires to record his thanks to the Cosmos 
Lamp Works, Limited, and in particular to 
Mr. E. Y. Robinson, the Chief Engineer, for 
permission to publish the results. 
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APPENDIX I 
Analysis of the Anode Voltage Wave in a R.F. 

Amplifier containing a Diode in its Anode Circuit. 
The following assumptions are made in addition 

to those given in the paper :- 
1. The R.F. Amplifier anode current is indepen- 

dent of anode voltage, this implies a sinusoidal 
wave, I cos wt, if the applied grid voltage is 
sinusoidal. 

2. The voltage across the diode coupling con- 
denser rises during the diode conduction period and 
its value is given by 

Vé =V,+k(t-t1) 
where Vr is the voltage across the condenser at the 
beginning of the conduction period t1. 

Fig. 16. 

The amplifier anode circuit is equivalent to that 
shown in Fig. 16, where RL is the transformer 
impedance. Before the diode conducts the voltage 
developed across the circuit will be given by 

V=I cos cot xRL .. .. .. (I) 

but when conduction begins the current divides 
itself between the two branches. This relationship 
is expressed by 

Icoswt= V V -V +. 
RL RD 

where 1/RD = diode conductance 
8V D 

(2) 

Hence 

R L . RD [I cosV'l V 
RL + RD 

wt + 
RD J 

= co 
RL. 

RD s w 
V, 

. RL (k(t - tr)RL 
RL + RD RL + RD RL +RD (3) 

The voltage during the conduction period is 
made up of a sinusoidal wave with displaced origin 

Vo RL 
and a straight line inclined at an angle RL + RD 

tan -1 
kRL 

to the time axis. The current and 
RL + RD 

voltage relationships over a complete cycle are 
shown in Fig. 17. 

Fig. 17. 

The points C and D (Fig. 17) correspond with 
E and G in Fig. 2a, and the last term in equation (3) 
produces the curvature of the lines EF and FG 
(Fig. 2a), which would otherwise be two straight 
coincident lines. 

The anode voltage wave in Fig. 17 can be obtained 
by subtracting the shaded area from *IRL cos wt, 
and this shaded area can be analysed into its 
fundamental and harmonic components giving 

f (V) = ao + a1 cos wt + a2 cos 2wt + . . . (4) 

+ bit sin cot + b2 sin 2wt + . . . . 

where 
+ 1 RL cos wt 

RL 
[IRD COS wt 

ao=- 
w 

RL+RD 
Zar 

t1 + Ve + K(t - t1)])dt 

_1f2,, w 
I 1 RL cos wt - RL 

R+ 
RD 

[IRD cos wt 

\ 
ir 

+ Ve + K(t - t1)])cos . n wt dt 
ti // 

b gives a similar expression to a with sin . n wt 
substituted for cos . n wt. 

Expression (4) may be simplified to 

f (V) = ao + (1/a12 + b12) cos (wt + #r) + . . . 

= Y RL(co+cl cos (cot+ ¢1) +c2 cos(2cut+ ose) + ..) 

The discharge current through the diode D.C. shunt resistance 
is so small that it may be neglected. 
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The anode voltage is therefore represented by 

V[cos wt - (co + cl cos(wt + 961) 

-{- c2 cos (2wt + #2) + )) 
where V = i RL. 

APPENDIX 2 
Distortion Produced in a Partially Damped Cosine 

Voltage Wave. 

If the original voltage wave is given by V1 cos O 

and the damping is constant in value the resultant 
voltage will consist of parts of two cosine waves of 
different amplitude. For example, in Fig. 18, the 
wave is represented from A to B and C to D by 
the expression V1 cos O and from B to C by 
V2 (cos B - cos ß) where V 1 > V3 and OP = I ß. 

It will be noted that subtraction of the area 
BECF which is the area LONM(OM = EF) from 
V1 cos O will give the required voltage wave. It is 
only necessary to obtain the Fourier series for the 
curve LMN, which is part of a cosine curve 
T>2 (cos B - cos a) where I a = ON, and vary -1, and 

V3 to obtain the distortion introduced by any 
degree of damping. 

Fourier Series for Curve LMN. 
Since the curve satisfies the equation f (V) = f(- V) 

there will be no sine terms and' it will be repre- 
sented by 

as+ a, cos B-F-a2 cos 2B+ . . 

The voltage curve ABECD will be given by 
V1 cos O - (a0 + a, cos O + a2 cos 29 + . . .) 

and the values of the coefficients a0, a1, etc., are 

V 'a 
ao = 9r3 (cos B - cos a) dB 

0 

= 
I 

2V3r 
a (cos B - cos a) cos nO dB. 

rr 

Fig. 18. 

The fundamental and harmonic components of 
LMN are 

Fundamental '31 a - sin22a 
cos 

Nth Harmonic -73 sln(n- Ì)a 
cosnB 

C n(n( )j 
The R.M.S. value of distortion for given damping 

conditions (I>, = mV 3) will be 

% R.M.S. Distortion 

V°° sin(n - 1)a sin (n -r I)a 

sin 2a 
7rin -Ea 
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Fig. 19.-Distortion produced by damping a 
sinusoidal voltage wave. 

V2 Final amplitude of damped portion 

V1 Original amplitude of damped portion 

The percentage R.M.S. distortion, calculated to 
the 6th harmonic is plotted in Fig. 19, against the 
proportion of wave damped + cos a 

for different 
2 

values of V2/V1. 
It is to be observed that distortion reaches a 

maximum when the damping extends over slightly 
more than half the wave. When the damping is 
small (distortion 4%) maximum distortion is almost 
coincident with half wave damping. 

APPENDIX 3 

(a) Peak Carrier Voltage for Maximum Distortion. 

Equation of line GF (Fig. zo) is 

la=m[V,- Va] 

Equation of line HE is 

la = m'[Va - V] 
The intersection of these lines is given by 

Ia'LI - I 
nl,1 

= V,- Va . . .. (1) 
n1 
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Maximum distortion 
modulation envelope is 

I'ir =I a 

Vd 
or V,= Mrm' MrRno (3) 

77 m 77 LRAo 

Values of M and Rne which make expression (3) 
Rnc 

infinite or negative mean that maximum distortion 
is never reached. 

(b) Peak Carrier Voltage for Zero Distortion. 
Zero distortion will occur when all the posi- 

tive modulation envelope is damped, i.e., when 
Ês[1 - M] = V, 
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occurs when half the (c) Percentage Modulation for Zero Distortion with 
attenuated, i.e., when no Delay. 

When Vd = o 

the equation of GF becomes 
Ia = mV 

and that of HE 
Ia= m'[V,- V,] 

At the point of intersection the following equation 
(2) is true 

la = m'[ V, - V,] 

But Va = [I -I- M]V, 

where M = the percentage modulation. 
. la = m'M V, . 

Combining equations (s) and (2) 

I'==m_MV - V'- Vd 
° 7r 77 ° I I 

m m' 

Vd 

Ia RDC RF 
RAC - RC+ RF 

Fig. 20. 

RF 

É(1+Moos pt) cos of 

ROC 

The intersection of HE and GF is given by 

m[V, Va] = m'[V, - V,,] 

where V= 17°M. 

Hence 

V, _ Vd 

1 - M 1-MLm 
Vd 

NI ['RDc 
1 I- M Rnc I 

(I) 

(2) 

£3= Vd Vd 

V dRnc 
(3) 

RAU 
I r- M R40 I-M-M 

When expression (3) is negative or infinite 
distortion will always be present. 

V, = VaLI m1 VaL1 
RDCJ 

For zero distortion Va = E 
and V, 7 r[r - M] 

thus M Z Roc is the condition for zero distortion 
Rnc 

with non -delayed A.V.C. 

The Industry 
ANEW album of five special H.M.V. records 

for purposes of test and demonstration has 
now been issued. The series is fully described 

in a leaflet available from the Gramophone Co., 
Ltd., 98-Io8, Clerkenwell Road, London, E.C.I. 

A Beat Frequency Oscillator covering the range 
10-12,000 c/s and a Distortion Factor Meter for 
measuring harmonic content have been introduced 
by Marconi-Ekco Instruments, Ltd., Electra House, 
Victoria Embankment, London, W.C.2. 

The London office of the Leipzig Fair, First. 
Avenue House, 45, High Holborn, London, W.C.r, 
issues a leaflet on the general scope of the fair and 
also a technical report on German manufacturing 
activities in the fields of broadcasting and television 
is surveyed. 

Radio Amateur's Handbook 
THE fourteenth edition of the Radio Amateur's 

Handbook contains 21 chapters devoted to 
the design, construction and operation of 

experimental short- and ultra -short wave apparatus. 
Considerable space is devoted to the subject of 
transmission, and though equipment of compara- 
tively high -power predominates, the requirements of 
those restricted to the use of low -power apparatus 
has not been overlooked. Likewise, simple as well 
as quite elaborate short-wave receivers are described 
in detail. 

Being compiled by the headquarters staff of the 
American Radio Relay League its authors are fully 
conversant with the amateur's needs and their 
wide experience is reflected in the preparation of the 
handbook. 

The 1937 edition contains over 200 new illus- 
trations and more than 6o additional pages. 

Fourteenth edition. 424 pages and over 500 
3ia..grams and illustrations. Published by the 
American Radio Relay League, West Harford, 
Connecticut, U.S.A. Price in U.S.A. $1, elsewhere 
$1.25. H. B. D. 

C 
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PROPAGATION OF WAVES 
I. EXPERIMENTAL INVESTIGATIONS OF VERY LONG 

WAVES REFLECTED FROM THE IONOSPHERE.- 
J. E. Best, J. A. Ratcliffe & M. V. Wilkes. 
(Proc. Roy. Soc., Series A, ist Sept. 1936, 
Vol. 156, No. 889, pp. 614-633.) 

These experiments were " carried out to determine 
the characteristic features (amplitude, height of 
reflection, and polarisation) of waves " of length 
18.8 km " reflected from the ionosphere at fairly 
small angles of incidence." The ground interference 
pattern was measured at distances between 7o and 
140 km from the emitter. " There was a marked 
change in equivalent reflection height in passing 
from day to night." Approximate values for the 
reflection coefficients were deduced. Sunset and 
sunrise variations were also observed at a fixed 
point. It was found that, " in winter, the [down - 
coming] wave was approximately circularly polar- 
ised with a left-handed sense. . the equivalent 
reflection height increased by about 12 km from day 
to night. The relation of these results to those of 
previous workers is discussed and certain theoretical 
conclusions are deduced." 

2. IONOSPHERIC REGIONS AND A SOLAR ECLIPSE.- 
G. Leithäuser & B. Beckmann. (Zeitschr. f. 
tech. Phys., No. Io, Vol. 17, 1936, pp. 327- 
329.) 

A (P', t) record is given [the wavelength is not 
directly stated but from later remarks it is gathered 
to have been 6o m] for reflection from the ionosphere 
during the solar eclipse of 19.6.1936. A decrease of 
ionisation took place as the visible area of the sun 
decreased ; this was not however followed by an 
increase as the visible area increased again. There 
was a further rapid decrease which lasted during 
the whole day. The explanation offered is that the 
ionosphere does not take part in the earth's rotation, 
so that the observing station approached the totality 
zone as the day went on. It is also found to be 
probable " that the ionisation of the upper regions 

is not due to the sun's light but to electrons emitted 
by the sun." 
3. THE PROPAGATION OF ATMOSPHERIC DISTUR- 

BANCES AND THE RECEPTION OF DISTANT 
STATIONS DURING THE SOLAR ECLIPSE [Of 
19.6.1936].-G. Leithäuser & W. Menzel. 
(Zeitschr. f. tech. Phys., No. Io, Vol. 17, 
1936, PP. 330-334 

The (P', t) record referred to in the above abstract 
is compared with the record of the total component 
of atmospheric disturbances round a wavelength of 
32 m during the same time. The atmospheric 
curve is found to be parallel to the height of the 
ionosphere. This fact and the data of reception 
from distant stations (Fig. 4) are considered to sup- 
port the hypothesis of non -rotation of the iono- 
sphere, particularly as regards the geographical 
situation of the stations and the relative times 
at which reception from them was disturbed. 
The writers think that in future eclipses it will 
be possible to prophesy what short-wave traffic 
will be workable ; they attach particular importance 
to the slow recovery of ionisation in the ionospheric 
regions affected by the eclipse. 

4. OBSERVATIONS ON THE CONDITION OF THE 
IONOSPHERE DURING THE SOLAR ECLIPSE 
OF 19TH JUNE, 1936 [with Curves of Squares 
of Critical Frequencies for E and F2 Regions]. -I. Ranzi. (La Ricerca Scient., 15th!3oth 
Sept. 1936, 7th Year, Vol. 2, No. 5/6, pp. 327- 
330.), 

The E curve presents no particular interest : in 
the F2 curve the important fact is that there are 
two minima, one about 3o minutes before, and the 
other about 20 minutes after, the eclipse maximum. 
The timing of the first minimum suggests the exis- 
tence either of a neutral corpuscular radiation with a 
velocity little less than that of light (not so low as 
that supposed by Milne) or perhaps of an electronic 
radiation such as is proposed by Dauvillier (of about 
Iol0 electron -volts energy), forced by the action of 
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the terrestrial magnetic field into a path almost 
concentric with the earth's surface, and at a distance 
from it of the order of the earth's radius, and 
producing, by collision with the gas molecules, a 
secondary radiation of slow electrons. The fact 
that the minimum electronic density during the 
eclipse is lower than the nocturnal minimum sup- 
ports this hypothesis. 

5. METEOR HEIGHTS FROM THE ARIZONA EXPEDI- 
TION [including " Night Effect " probably due 
to Nocturnal Cooling by Radiation : Annual 
Fluctuation of Height of Atmosphere (3.7 
+ 0.7 km) : Conclusions as to Temperature 
and Structure of Atmosphere around 90 km]. 
-E. Opik. (Proc. Nat. Acad. Sci., 15th 
Sept. 1936, Vol. 22, No. 9, pp. 525-53o.) 

6. ATMOSPHERIC OSCILLATIONS [Reconciliation of 
Facts of Pressure Oscillations assuming 
Temperature Distribution with Maximum 
at 6o km Height : Anomalous Variation of 
Height and Ionisation of F2 Region may be 
associated with Semidiurnal Atmospheric 
Oscillation].-C. L. Pekeris. (Nature, loth 
Oct. 1936, Vol. 138, pp. 642-643.) 

7. COMPARISON OF DATA ON THE IONOSPHERE, 
SUNSPOTS, AND TERRESTRIAL MAGNETISM 

[1930-1935 : dealing mainly with F2 Region : 

No Direct Relation between SunspotNumbers 
and Daily or Monthly Averages of Critical 
Frequencies : Good Correlation with Yearly 
Averages : etc.].-E. B. Judson. (Journ. 
of Res. of Nat. Bur. of Stds., Sept. 1936, 
Vol. 17, No. 3, pp. 323-330.) A preliminary 
version of this paper was read at the I.R.E. 
Detroit Convention (2932 of 1935). 

8. THE GREAT SOLAR ERUPTION OF 28.8.1936 
[Hydrogen, Helium and Sodium Flocculi : 

Associated Magnetic Disturbances : General 
Geophysical Effects of Solar Eruptions].- 
M. Waldmeier. (Naturwiss., 2nd Oct. 1936, 
Vol. 24, No. 4o, pp. 638-639.) 

9. INTERRUPTIONS IN SHORT-WAVE COMMUNICA- 
TION [Dellinger 54 -Day Fade-Out].-E. V. 
Appleton. (World -Radio, 3oth Oct. 1936, 
Vol. 23, pp. 9 & II.) 

IO. THE LOWER IONOSPHERE [Description of Ap- 
paratus used in Investigation of C and D 
Regions : Circuit Diagrams of Transmitter 
and Receiver : Receiver Aerial a Universally - 
Mounted Loop : Results : Various Forms of 
Oscilloscope Pattern].-R. C. Colwell & 

A. W. Friend. (Phys. Review, 1st Oct. 1936, 
Series 2, Vol. 50, No. 7, pp. 632-635.) See 
also 2508 of 1936. 

II. THE PRODUCTION AND USE OF SHORT ELEC- 
TRICAL IMPULSES [and the Latest Circuit 
used in " C "-Layer Investigations].-Col- 
well, Friend & Hall. (Review Scient. Instr., 
Nov. 1936, Vol. 7, No. II, pp. 420-422.) 
See also 3300 of 1936. The older mercury - 
vapour or gas triode circuit has been modified 
by replacing the condenser -charging resist- 
ance by a diode. Perfect reliability and 
synchronisation are obtained. 
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I2. INFLUENCE OF THE EARTH'S MAGNETIC FIELD 
ON THE PROPAGATION OF HERTZIAN WAVES 
IN THE IONOSPHERE.-De Pace : Todesco. 
(Alta Frequenza, Oct. 1936, Vol. 5, No. Io, 
pp. 651-657.) 

Continuation of the argument dealt with in 368o 
of 1936. De Pace here maintains that his 1929 
experiments proved the influence of the magnetic 
field both as regards the anomalous variation of the 
phase velocity and as regards the absorption of 
waves of about zoo m length ; that Todesco's 
1931 researches proved only the point regarding 
the absorption ; and finally that he himself has 
carried out new experiments on lines analogous to 
those of Todesco, giving results which are irrecon- 
cilable with Todesco's conclusions. 

13. RADIO WAVES CHANGE SPEED [Transatlantic 
Radio Waves travel at Half Velocity on 
Some Days : Waves passing near Magnetic 
Pole show Velocity of only 200 X 108 m/s]. 
-H. T. Stetson. (Electronics, Sept. 1936, 
Vol. 9, No. 9, pp. 64, 65.) Summary of 
paper on international time signal tests. 

14. THE PROPAGATION OF RADIO WAVES OVER THE 
SURFACE OF THE EARTH AND IN THE UPPER 
ATMOSPHERE : PART I-GROUND-WAVE 
PROPAGATION FROM SHORT ANTENNAS 
[Sommerfeld Equations reduced to Simple 
Diffraction and Attenuation Formulae and 
Graphs : Limitations shown by Comparison 
with Experimental Data].-K. A. Norton. 
(Proc. Inst. Rad. Eng., Oct. 1936, Vol. 24, 
No. Io, pp. 1367-1387.) 

15. SOMMERFELD'S FORMULA [Simplifications for 
Practical Use on Broadcasting Wavelengths, 
with Seven Charts and Correction Curves 
based on Actual Surveys].-W. A. Fitch. 
(Electronics, Sept. 1936, Vol. 9, No. 9, 

pp. 23-25.) 

16. THE PROPAGATION OF ULTRA -SHORT ELECTRO- 
MAGNETIC WAVES [Survey].-P. Labat. 
(L'Onde Élec., Oct. 1936, Vol. 15, No. 178, 
pp. 617-644). Lecture to the Société des 
Radioélectriciens : to be continued (not in 
Nov. issue). 

17. ULTRA -SHORT-WAVE [Alexandra Palace Tele- 
vision] SERVICE AREA.-Scroggie. (See 
210.). 

18. ELECTRON VELOCITY DISTRIBUTIONS IN GASES 
[Frequent Existence of Wide Depression in 
Distribution Function for Electron Velocities 
rather greater than the Mean : Distinct 
Group of Electrons with Mean Energy 5-Io 
Electron Volts].-K. G. Emeleus & R. J. 
Ballantine. (Phys. Review, 1st Oct. 1936, 
Series 2, Vol. 50, No. 7, pp. 672-673.) 

19. ELECTRON MOTION IN A PLASMA [taking Elec- 
tron Gas Pressure Gradients into Account]. 
-Linder. (Science, 16th Oct. 1936, Vol. 84, 
pp. 353-354.) See also 2914 of 1936. 

C 2 
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20. IONISATION, EXCITATION AND CHEMICAL RE- 
ACTION IN UNIFORM ELECTRIC FIELDS. II 
-THE ENERGY BALANCE AND ENERGY 
EFFICIENCIES FOR THE PRINCIPAL ELECTRON 
[Collision] PROCESSES IN HYDROGEN.-R. W. 
Lunt & C. A. Meek. (Proc. Roy. Soc., 
Series A, Ist Oct. 1936, Vol. 157, No. 89o, 
pp. 146-166.) For I see 3983 of 1936. 

2I. PRODUCTION OF AFTER -GLOW IN ACTIVE 
NITROGEN [Experimental Results : Explan- 
ations including Effect of Containing Walls]. 
-G. Cario & U. Stille. (Zeitschr. f. Physik, 
No. 5/6, Vol. 102, 1936, pp. 317-330.) 

22. TRANSMISSION OF ELECTROMAGNETIC WAVES 
IN HOLLOW TUBES OF METAL [including 
Multiplex Transmission in a Single Pipe - 
Line : Use as High -Pass Filter : Horn 
Radiators for Ultra -Short Waves (may be 
fed also by Coaxial or Other Lines) : etc.]. 
-W. L. Barrow. (Proc. Inst. Rad. Eng., 
Oct. 1936, Vol. 24, No. Io, pp. 1298-1328.) 
A summary was dealt with in 3665 of 1936. 

23. MODIFIED SOMMERFELD'S INTEGRAL AND ITS 
APPLICATIONS [to the Radiation of Electro- 
magnetic Waves in Hollow Cylindrical 
Conductors and from Parallel Wires in 
Space].-Schelkunoff. (See 108.) 

24. PROPAGATION AND RECEPTION OF WIRELESS 
WAVES UNDER WATER [Bibliography].- 
(Science Library Bibliographical Series, No. 
261, 1936, 2 pp : at Science Library, Science 
Museum, South Kensington, S.W.7.) 

25. THE PROPAGATION OF POTENTIAL IN DISCHARGE 
TUBES.-Snoddy, Beams & Dietrich. (Phys. 
Review, Ist Sept. 1936, Series 2, Vol. 5o, 
No. 5, pp. 469-471.) The full paper ; for 
preliminary letter see 3685 of 1936. 

26. ON CONCENTRIC LINES [for Wide -Band Trans- 
mission : the Question of Interference and 
Cross -Talk from External Circuits : Dis- 
agreement between Theory and Experi- 
ment].-A. Matsumoto. (Nippon Elec. 
Comm. Engineering, Sept. 1936, No. 4, 
p. 356: summary only, in English.) 

27. CORRECTIONS TO PAPERS ON PROPAGATION OF 
ELECTROMAGNETIC PHENOMENA IN MEDIA 
OF CYLINDRICAL STRUCTURE.-F. Pollaczek. 
(Rev. Gén. de l'Élec., loth Oct. 1936, Vol. 40, 
No. 15, p. 476.) For the papers in question 
see 3689 of 1936. 

28. DISPERSION OF SHORT - ELECTRIC WAVES IN 
SOLID BODIES [Dielectrics : No Dispersion 
in Range 12-20o cm].-H. Slätis. (Acta 
acad. Abo : math. & phys., Vol. 9, p. 4 : 

abstract only in E.T.Z., 29th Oct. 1936, 
Vol. 57, No. 44, p. 1270.) 

29. SOME THEORETICAL CONSIDERATIONS ON 
ANOMALOUS DIFFRACTION GRATINGS.-U. 
Fano. (Phys. Review, 15th Sept. 1936, 
Series 2, Vol. 5o, No. 6, p. 573.) See also 
37 & 889 of 1936 (Strong, Wood). 
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30. THE OPTICAL CONSTANTS OF THIN SILVER 
FILMS. REPLY TO A PAPER BY H. MURMANN 
[Thickness of Film determines whether 
Optical Properties at Air and Quartz Sur- 
faces are the same or different].-F. Goos. 
(Zeitschr. f. Physik, No. 9/Io, Vol. 102, 1936, 
p. 702.) For Goos's original paper see 2532 
of 1936. 

ATMOSPHERICS AND ATMOSPHERIC 
ELECTRICITY 

31. CANADIAN CORRELATION BETWEEN DIRECTION 
OF SOURCES OF ATMOSPHERICS AND METEORO- 
LOGICAL CONDITIONS.-J. T. Henderson. 
(18th Ann. Rep. of Nat. Res. Council, Canada, 
1934-1935, p. 65.) Paragraph only : see 
also 3779 of 1935. 

32. RESULTS OF THE OBSERVATIONS OF THE 
POLISH POLAR YEAR (1932/33) EXPEDITION 
AT BEAR ISLAND : PART III-ATMOSPHERICS. 
PART IV. POLAR AURORAS.-Lugeon, Cent- 
kiewicz & Lysakowski. (Published in 1936 
by the Drukarnia Pánstwowego Instytutu 
Meteorologiczcnego, Warsaw : with con- 
current French translation.) 

33. THE PROPAGATION OF ATMOSPHERIC DIS- 
TURBANCES AND THE RECEPTION OF DISTANT 
STATIONS DURING THE SOLAR ECLIPSE.- 
Leithäuser & Menzel. (See 3.) 

34. AN ELECTRONIC -RELAY FOR THE AUTOMATIC 
SETTING WITH ACTION OF A CATHODE-RAY 
OSCILLOGRAPH [for recording Atmospherics]. -P. Fourmarier. (Rev. Gén. de l'Elec., 
3rd Oct. 1936, Vol. 4o, No. 14, pp. 441-442 
summary only, with diagrams.) 

35. LIGHTNING AND ATMOSPHERICS [Type giving 
Crackling in Receiver before Visual Observa- 
tion of Flash is rarer than Simpler Types].- 
P. R. Coursey. (Nature, 19th Sept. 1936, 
Vol. 138, p. 509.) See 3690 of 1936. 

36. PHOTOGRAPHIC STUDY OF LIGHTNING [With 
Rotating Film Cameras : Three Types of 
Electrical Breakdown : Possible Mechanism 
for Lightning Breakdown on Principle of 
Cascaded Spark Gaps].-Workman, Beams 
& Snoddy. (Physics, Oct. 1936, Vol. 7, 
No. io, pp. 375-379.) 

37. THE LIGHTNING STROKE : MECHANISM OF 
DISCHARGE.-McEachron & McMorris. (Gen. 
Elec. Review, Oct. 1936, Vol. 39, No. Io, 
PP. 487-496.) 

38. THE THUNDERSTORM [Heat, Mountain, Cold - 
Front, Overrunning -Cold -Front and Warm - 
Front Types : Comparison of Electrifica- 
tion Theories : Humphrey's Theory of 
Maintenance : etc.].-E. A. Evans & K. B. 
McEachron. (Gen. Elec. Review, Sept. 1936, 
Vol. 39, No. 9, pp. 413-425.) 

39. ELECTRIFICATION OF A ROOF DURING A 
THUNDERSTORM [Partially Insulated Roof 
became charged as One Plate of Con- 
denser].-W. F. Tyler. (Nature, 24th Oct. 
1936, Vol. 138, p. 724.) 
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40. PROPAGATION OF [Waves in General and] 
SURGES ON GROUPS OF PARALLEL CABLES 

[Fundamental Differential Equations : 

Characteristic Properties of Equivalent Con- 
ductors : Reflection Phenomena at Junc- 
tions : Effect of Lightning Strokes on 
Insulation of High Voltage Masts : etc.].- 
H. Schwenkhagen. (Arch. f. Elektrot., 
8th Sept. 1936, Vol. 3o, No. 9, pp. 604-623.) 

41. A Cosmic CYCLOTRON [formed by a Double Star] 
AS A COSMIC RAY GENERATOR ?-H. Alfvén. 
(Nature, 31st Oct. 1936, Vol. 138, p. 761.) 

42. ON THE ALLOWED CONE OF COSMIC RADIATION 
[Theoretical Determination of Asymptotic 
Trajectories of Charged Particles in Earth's 
Magnetic Field using Bush's Differential 
Analyser].-Lemaitre & Vallarta. (Phys. 
Review, 15th Sept. 1936, Series 2, Vol. 50, 
No. 6, pp. 493-504.) See also 2901 of 1936. 

43. APPARATUS FOR TRANSMITTING COSMIC -RAY 
DATA FROM THE STRATOSPHERE [Exploring 
Balloon Equipment with Neon -Tube Flasher 
to modulate R.F. Transmitter : Atmos- 
pheric Pressure and Cosmic -Ray Information 
both given by Flash Frequency].-R. L. 
Doan. (Review Scient. Instr., Nov. 1936, 
Vol. 7, No. 1, pp. 400-406.) 

44. A CONTINUOUSLY ACTIVE CLOUD CHAMBER 

[using HCI Vapour and Water Vapour].- 
Volirath. (Review Scient. Instr., Nov. 1936, 
Vol. 7, No. I I, pp. 409-410.) 

45. ATMOSPHERIC POTENTIAL GRADIENT ANOM- 
ALIES [Correlation with Positions of Sunspots 
and Weather Conditions].-F. L. Cooper. 
(Physics, Oct. 1936, Vol. 7, No. 10, pp. 
387-394.) 

46. RELATIONS BETWEEN THE ELECTRIC FIELD OF 

THE ATMOSPHERE AND SOME METEORO- 
LOGICAL FACTORS DURING THE YEAR 1934 
AT THE OBSERVATORY OF KSARA (LEBANON). 
-J. Chevrier. (Comptes Rendus, 12th Oct. 
1936, Vol. 203, No. 15, pp. 674-676.) 

47. VARIATIONS OF EARTH CURRENT [observed 
along German Telegraph Cables] AND TER- 
RESTRIAL MAGNETISM DURING THE POLAR 

YEAR 1932/33.-K. Bock & F. Moench. 
(E.N.T., Oct. 1936, Vol. 13, No. Io, pp. 
331-335.) 

Curves are given which show agreement " down 
to the smallest details " between the earth -current 
variations and those of the two horizontal com- 
ponents of the earth's magnetic field ; the earth 
current varies with whichever of the components is 

most active at any time. There are however 
differences between the curves for the mean values 
over periods of several hours. 

48. THE NATURE OF MAGNETIC PERTURBATIONS 
[Study of Initial Impulse in Magnetic Storm : 

Bay Disturbances].-M. Bossolasco. (Comp- 
tes Rendus, 12th Oct. 1936, Vol. 203, No. 15, 

pp. 676-678.) 

31 

PROPERTIES OF CIRCUITS 

49. THEORY OF MODULATION AND DEMODU- 

LATION. PARTS I and II.-F. Aigner & C. L. 
Kober. (Hochf:tech. u. Elek:akus., Aug. 1936, 
Vol. 48, No. 2, pp. 59-67 : Sept. 1936, No. 3, 

PP. 99-107.) 
I. This treatment develops the mathematical 

theory of modulated oscillations on modern lines 
and proves the reality of sidebands from an exist- 
ence theorem in the theory of integral equations, 
after the differential equation which is the mathe- 
matical expression of modulation has been trans- 
formed into an integral equation. The pseudo- and 
quasi -harmonic differential equations are worked 
out and their connections with technical modulation 
methods are analysed. Operational methods are 
applied to the consideration of transient phenomena 
and their effect with amplitude-, frequency- and 
phase -modulation ; in the last-named a phase dis- 
placement occurs which has the effect of a non- 
linear distortion when demodulation takes place, 
and is a fundamental (though secondary) difference 
between phase- and frequency -modulation. 

II. The theory of demodulation by rectification 
is worked out and its connection with technical 
demodulation methods is analysed. The theory of 
beats and the part they play in modulation are con- 
sidered in the light of the principle of superposition. 
Beats of higher order than the first are regarded as 
arising from the superposition of several oscillations. 
The transition to beats of infinite order leads to the 
Fourier series and integral ; two paradoxes in the 
analysis of short telegraphic signals are discussed. 
A list of literature references is appended. 

5o. THE STABILITY OF THE AMPLI -FILTER [With 
" Suppressive " Feed -Back to increase At- 
tenuation in Attenuating Band and Rectified 
Feed -Back to increase Gain in Pass Band] AND 

ITS METHOD OF IMPROVEMENT.-H. Nuki- 
yama. (Nippon Elec. Comm. Engineering, 
Sept. 1936, No. 4, pp. 322-323 : in English.) 
The danger of self -oscillation, present in the 
original ampli -filter, is avoided in the new 
type by the use of rectified feed-back, which 
has no regenerative action. 

51. THE PRACTICAL REALISATION OF A.C. IM- 
PEDANCES BY THE METHOD OF W. CAUER 

WITH APPLICATION OF PARTIAL FRACTIONS 
[Two Examples explaining how to calculate 
the Optimum Circuits and Circuit Elements 
for a Given Problem on Cauer's Theory].- 
K. Steffenhagen. (E.N.T., Oct. 1936, Vol. 
13, No. Io, pp. 357-361.) For Cauer's work 
see 1932 Abstracts, pp. 5o & 537 ; see also 
Glowatzki, 1934 Abstracts, pp. 5o & 266- 
267. 

52. BAND FILTER CONSISTING OF TWO OSCILLATING 
CIRCUITS COUPLED CAPACITATIVELY [by Star - 
or Three -Point Circuit consisting of Two 
Condensers and a Resistance].-B. D. H. 
Tellegen : Philips Company. (Hochf:tech. 
u. Elek:akus., Aug. 1936, Vol. 48, No. 2, p. 
74 : German Pat. 626 419 of 14.8.1934.) 

53. VOLTAGE RESONANCE AND ITS APPLICATIONS. 
-Beauvilain. (See 275.) 
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54. ON SOME OSCILLATION PROBLEMS LEADING TO 
FUNCTIONAL EQUATIONS.-V. BovSheverQv. 
(Journ. of Tech. Phys. [in Russian], No. 9, 
Vol. 6, 1936, pp. 1480-1488.) An abridged 
version, in French, was dealt with in 3329 
of 1936. 

55. SOME NEW EXPERIMENTS ON FREQUENCY 
DEMULTIPLICATION IN AN OSCILLATING 
CIRCUIT WITH IRON -CORED COIL [Regions 
of Stability : Effect of Number of Turns 
and Curvature of Magnetic Characteristic 
of Coil on Order of Demultiplication ob- 
tainable : Existence of Oscillations whose 
Period is not a Whole Multiple of That of 
the Source].-E. Rouelle. (Comptes Rendus, 
19th Oct. 1936, Vol. 203, No. 16, pp. 712- 
714.) For previous work see 981 of 1935; 
cf. also Aretz, 2119 of 1936. 

56. CALCULATION OF NON-LINEAR DISTORTIONS 
[in Transmission Systems : Method based 
on Representation of Fields of Character- 
istic Curves by Orthogonal Functions, par- 
ticularly the Bessel Function System : 

Rectifier and Magnetisation Characteristics : 

Explanation of a Filter Effect by Vanishing 
of Some Harmonics at Zeros of Bessel 
Functions].-C. L. Kober. (E.N.T., Oct. 
1936, Vol. 13, No. io, pp. 336-34o.) See 
also 2217 and 3366 of 1935 ; also Strutt, 
1934 Abstracts, p. 614. 

57. ON A SPECIAL FREQUENCY CHARACTERISTIC 
FOR ESTIMATING DISTORTION.-A. A. 
Kharkevich. (Journ. of Tech. Phys. [in 
Russian], No. 9, Vol. 6, 1936, pp. 1551-1560.) 

When the performance of a system is represented 
by a frequency -response characteristic, a number of 
additional calculations are required for estimating 
the distortion introduced by the system. In the 
present paper an equation (13) is derived which is 
based on the integral of squared error (5) and which 
gives a direct indication of the distortion of a standard signal when this is passed through the 
system. The discussion is illustrated by an 
example, and methods are indicated for obtaining 
these curves experimentally. Some typical curves 
are shown. For a previous paper see 4001 of 1936. 

58. ON THE OPERATION OF AN OVER -DRIVEN 
VALVE.-S. I. Evtyanov. (Izvestiya Elek- 
troprom. Slab. Toka, No. 8/9, 1936, pp. 
26-29.) 

A valve is said to be over -driven when it is 
biased beyond the cut-off and the positive grid 
swings momentarily exceed the anode voltage ; the latter condition is characterised by the appear- 
ance of a trough at the top of the anode -current 
impulse. In the present paper, starting from the 
assumption that the dynamic characteristic of the 
anode current has the shape of a triangle, a number 
of formulae are derived determining various opera- 
ting constants such as the duration of the anode - current impulse, depth of the trough, power output, 
etc. A numerical example is given which has been 
verified experimentally. 
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59. ELECTRON -COUPLED OSCILLATORS [and Two 
Fallacies concerning This Coupling].- 
(World-Radio, i8th Sept. 1936, Vol. 23, p. 16.) 

60. ON THE PAPER " ELECTRO -MECHANICAL AN- 
ALOGIES."-A. Charkewitsch : Warshaysky 
& Fedorovich. (Journ. of Tech. Phys. [in 
Russian], No. 8, Vol. 6, 1936, pp. 1436-1437.) 
See 2549 of 1936. 

TRANSMISSION 
61. A NEW ELECTRON OSCILLATOR [New Arrange- 

ment of Electrodes in Vacuum Tube with 
Magnetic Field produces Strong Centimetre 
Waves of Continuously Variable Length 
and Non -Critical Adjustment].-K. Okabe. 
(Nature, 17th Oct. 1936, Vol. 138, pp. 
685-686.) 

62. MULTI -TUBE OSCILLATORS FOR THE ULTRA- 
HIGH FREQUENCIES.-P. D. Zottu. (QST, 
Oct. 1936, Vol. 20, No. IO, pp. 21-23 and 
74, 76.) For previous references see 2553 
of 1936. 

63. MECHANISM OF THE OSCILLATIONS IN THE 
SPLIT -ANODE MAGNETRON [Theory].-H. G. 
Möller. (Hochf:tech. u. Elek:akus., Oct. 1936, 
Vol. 48, No. 4, pp. 133-140.) 

For previous work see 2951 of 1936. Here the 
calculations are extended to the case of unequal 
potentials on the anodes ; the electron paths are 
calculated, and the static characteristics and the 
mechanism of long -wave oscillations are deduced. 
" The case is also considered in which the magnetic 
field completely ' locks ' the electrons within the 
anode, i.e., their paths turn back before they reach 
the anode. The ring current calculated in the 
previous paper is then found to ' breathe,' i.e., the 
turning -point of the paths fluctuates with alterna- 
ting voltage on the anode. This induces a current 
in the anode and the connected inductance which 
may excite a short-wave oscillation." See also 
next abstract. 

64. MEASUREMENT OF THE ELECTRON RING CUR- 
RENT IN THE MAGNETRON.-J. Möller. 
(Hochf:tech. u. Elek:akus., Oct. 1936, Vol. 
48, No. 4, pp. 141-142.) 

A circuit is given for measuring the electron 
ring current postulated in 2951 of 1936 and dis- 
cussed in the paper referred to above ; its magnetic 
field is compared ballistically with that of a current 
in a cylinder of the same dimensions as the mag- 
netron anode. The measurements agreed well 
with the theory. 

65. THE STATIC CHARACTERISTICS OF THE SPLIT - 
ANODE MAGNETRON [theoretically deduced 
from Electron Paths : Mathematical Verifi- cation].-H. Zuhrt. (Hochf:tech. u. Elek: 
akus., Sept. 1936, Vol. 48, No. 3, pp. 91-98.) 

66. MAGNETRON ARRANGEMENT [Heating Current 
led to Filament along Iron Core of Field 
Magnet].-Kühle, Prinz & Herriger : Tele- 
funken. (Hochf:tech. u. Elek:akus., Sept. 
1936, Vol. 48, No. 3, p. 108: German Pat. 
629 267 of 6.7.1934.) 
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67. EQUIVALENT NETWORKS OF NEGATIVE -GRID 
VACUUM TUBES AT ULTRA -HIGH FRE- 
QUENCIES [Usual Delta Network made 
applicable where Transit -Time Effects are 
Appreciable but Moderately Small, by Addi- 
tion of Series Resistors : Network for Still 
Higher Frequencies : etc.].-F. B. Llewellyn. 
(Bell S. Tech. Journ., Oct. 1936, Vol. 15, 
No. 4, pp. 575-586.) 

68. A WAVELENGTH CONTROL [for Ultra -Short 
Waves : Rectangle of I" Copper Tube with 
Sliding Cross-Piece].-D. Taylor. (Journ. 
Scient. Instr., Oct. 1936, Vol. 13, No. Io, 

PP- 333-334.) 

69. 5 -METRE CRYSTAL -CONTROL WITH PUSH-PULL 
TYPE 800 OUTPUT [200 -Watt Input].- 
J. L. Reinartz. (QST, Oct. 1936, Vol. 20, 
No. IO, pp. 24-25 and 76, 78.) 

70. FREQUENCY STABILITY OF VALVE OSCILLATORS : 

THE INFLUENCE OF GRID CURRENT [Not 
always Explicable by Simple Resistive 
Damping : the Importance of the Value of 
Leakage Reactance].-D. A. Bell. (Wireless 
Engineer, Oct. 1936, Vol. 13, No. 157, pp. 
539-543) " The general conclusion is that, 
provided suitable coupling (of small leakage 
reactance) is employed, the presence of 
appreciable grid current need not cause 
noticeable loss of stability." An appendix 
extends the treatment to non-linear oscil- 
lators. 

71. VALVE AMPLIFIERS [for Connection inside 
a Concentric Power Lead: Scheme of 
Connections].-Le Matériel Téléphonique. 
(Hochf:tech. u. Elek:akus., Sept. 1936, Vol. 
48, No. 3, p. 109: French Pat. 799 521 
of 22.1.1935.) 

72. MEASUREMENT OF THE " ANGLE OF CIRCULA- 
TION " IN AMPLIFIERS.-U. Tiberio. (Alta 
Frequenza, Oct. 1936, Vol. 5, No. Io, pp. 
611-629.) 

A method is described for the approximate 
measurement of the fraction of a period during 
which electronic current passes through an amplifier 
valve not working as a Class A type. The method 
is based on the determination of the ratio of the 
mean and effective values, or the mean and maxi- 
mum values, of the anode current ; it is valid 
when-as is usually the case-the current can be 
considered as sinusoidal during the " circulation " 
interval. These two variations of the method are 
dealt with in §§ 2 & 3, while § 4 describes another 
method using a cathode-ray oscillograph, and 
§ 5 yet another method, an indirect one based on 
the measurement of the equivalent resistance of 
the oscillatory anode circuit. § 6 shows the quite 
good agreement (within about 10%) between the 
results of the four methods. 

When this fraction of the period (the " circula- 
tion angle ") is known, it is possible to deduce by 
simple measurements the conversion efficiency of 
the amplifier. 
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73. ON THE EFFECT OF THE FREQUENCY PRO- 
PERTIES OF THE LOAD ON A VALVE OSCIL- 

LATOR ON THE MODULATION.-G. S. Ramm. 
(Izvestiya Elektroprom. Slab. Toka, No. 
8/9, 1936, pp. 18-26.) 

Author's summary :-A new equivalent circuit 
for Class B valve oscillators with cosine current 
form is given. By means of this circuit a new 
formula is deduced which connects the addition 
of the modulating factor and the first har- 
monic of the plate current ; it takes into account 
the frequency properties of the oscillator load. 
From this formula, design formulae are obtained 
for the first -harmonic modulation factor of the 
plate current (for grid -bias modulation) and for 
the amplification of the modulated oscillations. 
For the latter case a formula is given for the calcula- 
tion of the modulation -factor change when working 
with a cut-off differing from 90°. Finally, by 
means of the same formula, formulae are obtained 
for the calculation of demodulation caused by the 
existence of a filter in the plate -supply circuit. 

74. MODULATION CIRCUIT [using Two Valves with 
Anode Circuits in Parallel : Grids receive 
One Oscillation in Phase, the Modulating 
Oscillation out of Phase : Working Char- 
acteristics of Valves have Opposite Curva- 
tures and cancel Overtones].-H. Tischner : 

A.E.G. (Hochf.tech. u. Elek:akus., Aug. 
1936, Vol. 48, No. 2, p. 74 : German Pat. 
627 207 of 13.9.1934.) 

75. THE MAKING VISIBLE OF THE SIDEBANDS IN 

AMPLITUDE MODULATION [by 3o -Reed Fre- 
quency Meter supplied by 50 c/s Current 
loo/ modulated 5 Times per Second].- 
E. Dahl. (Funktech. Monatshefte, Oct. 1936, 
No. io, p. 392.) 

76. BROADCASTING WITH CARRIER AND SINGLE 

SIDEBAND.-Siforov. (See 396.) 

77. A NOTE ON SIDEBAND PHASE DISTORTION.- 
Johnstone & Wright. (See 86.) 

78. THEORY OF MODULATION AND DEMODULATION 

[Amplitude, Frequency and Phase Modula- 
tion].-Aigner & Kober. (See 49.) 

79. CORRECTION TO " MODULATION WITH VARIABLE 

CARRIER."-Harbich, Gerth & Pungs. 
(Hochf:tech. u. Elek:akus., July, 1936, Vol. 

48, No. I, p. 33.) Correction to Fig. io 
in the paper dealt with in 3343 of 1936. 

80. RADIO -TELEGRAPH TRANSMITTER MODEL GRT- 
ioE.-Tokyo Elec. Rad. Company. (Nippon 
Elec. Comm. Engineering, Sept. 1936, No. 4, 

pp. 303-314 : in English.) 

RECEPTION 

81. RECEPTION DISTURBANCES DUE TO APPARATUS 

FOR ULTRA -SHORT-WAVE DIATHERMY.-A. 
Esau & O. H. Roth. (Hochf:tech. u. Elek: 
akus., Oct. 1936, Vol. 48, No. 4, pp. 113-117.) 

The investigation concerns sound and picture 
reception on the wavelength range 5.5 to 7.5 m. 
The range of the disturbances is found to depend 
on the buildings in the neighbourhood ; reinforced 
concrete buildings give a marked decrease of 

interference. In picture reception the disturbances 
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may produce a tattered appearance on the raster 
(Figs. 8-16) ; characteristic differences between 
damped and undamped emitters are noted. Ex- 
plosion motors give sparkle and spot effects on the raster (Figs. 6, 7) which are decreased by fixing 
resistances in the connections to the sparking plugs. 
Diathermal apparatus may be shielded in metal 
boxes or wire gauze cages, provided the latter are 
completely closed. Comparatively large radii of disturbance were found. 

82. THE ELECTRICAL CHARACTERISTICS OF 132 - 
kv LINE INSULATORS UNDER VARIOUS 
WEATHER CONDITIONS [and the Develop- 
ment of a Testing Technique].-J. E. 
Forrest. (Journ. I.E.E., Oct. 1936, Vol. 79, 
No. 478, pp. 401-423.) 

83. RADIO INTERFERENCE: SUPPRESSION OF 
TROUBLES DUE TO TELEVISION TRANS- 
MISSIONs.-Belling & Lee, Ltd. (Electrician, 
23rd Oct. 1936, Vol. 117, p. 498.) Notice 
of Bulletin No. 31. 

84. INHERENT RECEIVER NOISE [Nature and Evaluation].-A. L. M. Sowerby. (Wireless 
World, 9th and 18th Oct. 1936, Vol. 39, 
PP. 373-375 & 414-416.) 

85. A CRYSTAL FILTER AND NOISE -SILENCER FOR 
THE " HIGH-PERFORMANCE " SUPER.-G. 
Grammer. (QST, Oct. 1936, Vol. 20, No. 
Io, pp. 28-30 and 84, 86.) 

86. A NOTE ON SIDEBAND PHASE DISTORTION 
[Analysis prompted by Results in Sup- pressed -Carrier Transmission : Possible Im- portance in I.F. Circuit Design in Super- heterodyne Receivers].-D. M. Johnstone 
& E. E. Wright : G.W.O.H. (Wireless 
Engineer, Oct. 1936, Vol. 13, No. 157, pp. 534-536 : Editorial pp. 517-518.) 

87. AN ANTI -FADING EXPERIMENT [Reception On Two Broadcast Receivers tuned to Two Distant Stations sending Same Programme 
on Different Wavelengths].-(World-Radio, 
23rd Oct. 1936, Vol. 23, p. 15.) 

88. CENTRAL RADIO INSTALLATIONS WITH HIGH - 
FREQUENCY DISTRIBUTION (CENTRAL 
AERIAL).-E. T. Glas. (Teknisk Tidskrift, 3rd 
Oct. 1936, Vol. 66, pp. 166-17o : in Swedish.) 

89. VALVE DETECTOR CIRCUIT [Rectifying Action of Diode regulated by Voltage on Third Electrode : Applications to Fading Com- pensation, etc.]-Hewittic Company & Touly. (Hochf:tech. u. Elek:akus., Sept. 
1936, Vol. 48, No. 3, p. 109: French Pat. 
798 934 of 5.4.1935) 

go. AFC [Automatic Frequency Control (Auto- matic Tuning Correction)] DESIGN CON- 
SIDERATIONS.-S. Y. White. (Electronics, 
Sept. 1936, Vol. 9, No. 9, pp. 28-29 and 31.) By the worker " whose January, 1935, paper in Electronics started the ball rolling." 

91. AUTOMATIC BAND -WIDTH REGULATION [Survey 
of Methods].-O. Köhler. (Funktech. Monats- 
hefte, Sept. 1936, No. 9, pp. 337-344) Based on damping by special parallel valve 
and by preceding amplifier valve ; on de - 
tuning ; on retroactive coupling variation ; 

on inter -circuit coupling variation, using 
magnetic bias ; etc. 

92. THE " DUAL CONTROL " [Volume Control by 
Mechanically Linked Input and Audio - 
Frequency Regulators] IN BROADCAST RE- 
CEIVERS : THE DETERMINATION OF THE 
ELECTRICAL DATA.-G. Schrenk : Wech- 
sung. (Funktech. Monatshefte, Sept. 1936, 
No. 9, pp. 352-356.) Following on Wech- 
sung's paper (3409 of 1935). Provision has 
to be made for the device to afford complete 
volume control for gramophone working. 

93. Is VOLUME EXPANSION WORTH WHILE ?- 
J. Harmon. (Wireless World, 2nd Oct. 
1936, Vol. 39, Pp. 254-355.) 

94. AN AUTOMATIC SENSITIVITY TUNING SYSTEM 
[specially suitable for Car Receivers, giving 
Audible and not Visual Tuning Indication]. 
--A. W. Barber. (Rad. Engineering, Sept. 

9 5. 

1936, Vol. 16, No. 9, pp. 19-20 and 29. 
Suitable also for inexpensive receivers. 

COMMENT INSTALLER LA T.S.F. DANS LES 
AUTOMOBILES " [Book Review]. - L. 
Chrétien. (L'Onde Élec., Oct. 1936, Vol. 15, 
No. 178, p. 672.) 

96. NOTES ON POLICE -CAR RECEIVERS [Outline 
of American Bosch Receiver].-S. E. Benson 
(Comm. & Broadcast Eng., Sept. 1936, Vol 
3, No. 9, p. 12.) 

97. MOBILE 
ILLINOIS POLICE -RADIO SYSTEM.-C. A 

9 

9 

RECEIVING EQUIPMENT FOR THE 

Brokaw. (Comm. & Broadcast Eng., Sept. 
1936, Vol. 3, No. 9, pp. 5-7 and 20, 25.) 
See also 407, below. 

8. NEW PROGRESS IN THE DEVELOPMENT OF THE 
1600 Kc/s SUPERHET [" Single -Span," Ger- 
man Version].-H. J. Wilhelmy. (Funktech. 
Monatshefte, Sept. 1936, No. 9, pp. 345- 
351.) For previous work see 1772 of 1936. 

9. AMERICAN RECEIVERS : AVERAGES OF PRICES, 
POWER, ETC.-Caldwell. (World -Radio, 
23rd Oct. 1936, Vol. 23, p. 4.) 

I00. NEGATIVE FEED-BACK AMPLIFIERS, and THE 
Wireless World NEGATIVE FEED-BACK 
AMPLIFIER.-W. T. Cocking. (Wireless 
World, 6th Nov. 1936, Vol. 39, pp. 475-478 13th Nov. 1936, pp. 498-502.) 

I01. THE Wireless World PRE -TUNED QUALITY 
RECEIVER [Four Stages: Straight R.F. 
Amplifier with Resistance -Coupled Push - 
Pull Amplifier].-W. T. Cocking. (Wireless 
World, 25th Sept. & 2nd Oct. 1936, Vol. 39, 
pp. 322-325 and 349-352.) 

IO2. THE CALCULATION OF SHAPED CAMS [for 
Flexible -Wire Drives] FOR BROADCAST RE- 
cEIVERs.-R. Schadow. (Funktech. Monats- 
hefte, Sept. 1936, No. 9, pp. 356-359.) 



January, 1937 THE WIRELESS ENGINEER 

I03. NOTES ON THE PARIS INTERNATIONAL RADIO 
EXPOSITION.-W. E. Kock. (Electronics, 
Aug. 1936, Vol. 9, No. 8, p. 4o.) 

" The most noticeable defect in all the sets dis- 
played was the lack of fidelity. The bass was 
completely absent and highs above 4000 cycles 
were extremely weak. . . . The studio cables 
and studio equipment are such that high -quality 
reproduction as we know it is not obtainable even 
with high-fidelity receivers." 

AERIALS AND AERIAL SYSTEMS 

104. THE ACTION OF SINGLE- AND MULTIPLE -WIRE 
REFLECTORS.-O. H. Roth. (Hochf:tech. 
u. Elek:akus., Aug. 1936, VoL 48, No. z, 
PP. 45-53.) 

Theory and measurements of the field strength 
from a system of an emitter and one or several 
reflectors are given. The results are compared 
with those of Tatarinoff (Jahrb. d. drahtl. Teleg. u. 
Teleph., Vol. z8, 1926, p. 117) and optimum dis- 
tances between emitter and reflectors for field - 
strength values and for sharpness of directional 
characteristics are found. The aerial combination 
of Yagi (Proc. Imp. Akad. Tokyo, Vol. z, 1926, 
p. 49) is investigated and the optimum reflector 
distances found. The change in wavelength of the 
system due to the coupling of the emitting aerial 
with the reflectors is also discussed. 

I05. THE RADIATION PROPERTIES OF SMALL PARA- 
BOLIC MIRRORS [for Micro -Waves] WITH 
VARIOUS MODES OF EXCITATION : PARTS I 
& II.-R. Brömel. (Hochf:tech. u. Elek:akus., 
Sept. 1936, Vol. 48, No. 3, pp. 81-86 : Oct. 
1936, Vol. 48, No. 4, pp. 12o-126.) 

An experimental determination of the increase 
in field -strength and of the spatial radiation dia- 
grams given by cylindrical and circular paraboloidal 
mirrors, with various arrangements of the emitting 
aerial at the focus óf the paraboloid, and centimetre 
waves. Cylindrical mirrors are found to give a 
relatively small energy amplification even when 
the focusing properties are good ; the amplifica- 
tion is improved when a reflecting dipole is present. 
Circular paraboloids are at most three times as 
effective as the cylindrical type. If the emitting 
dipole is directed along the axis of rotation of the 
paraboloid, the radiation is confined to a cone. 
Several coaxial cones are obtained when the aerial 
is excited in harmonics. Similar results are found 
for receiving mirrors. 

I06. PARALLEL WIRES AS R.F. TRANSFORMERS 
[for Ultra -Short Waves used in Television : 

Practical Methods]. -F. R. W. Strafford. 
(Wireless World, 2nd Oct. 1936, Vol. 39, 
PP. 346-348.) 

I07. EXPERIMENTS WITH TELEVISION AERIALS 
[Various Dipole Arrangements for Ultra - 
Short -Wave Reception, as regards Range 
and Reduction of Interference : Vertical 
Much Superior to Horizontal: etc].-F. R. W. 
Strafford. (Wireless World, 16th Oct. 1936, 
Vol. 39, pp. 394-396.) 

III. 
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I08. MODIFIED SOMMERFELD'S INTEGRAL AND ITS 
APPLICATIONS [to Calculation of Radiation 
Resista.nces of Small Doublets and Small 
Loops inside Infinite Hollow Cylinder : 

also of Parallel Wires in Free Space].-S. A. 
Schelkunoff. (Proc. Inst. Rad. Eng., Oct. 
1936, Vol. 24, No. Io, pp. 1388-1398.) 

I09. ON THE RADIATION RESISTANCE OF TAPERED 
WIRE TRANSMISSION LINES [with and with- 
out Bends : Theory and Experiment : Rapid 
Increase of Resistance with Angle between 
Wires : Calculations for Wires One -Half 
and One Wavelength Long : Decrease in 
Resistance with Certain Bending Conditions]. 
-S. S. Banerjee & B. N. Singh. (Phil. Mag., 
Nov. 1936, Series 7, Vol. 22, Supp. No. 150, 
pp. 955-967.) See also 1868 of 1935. 

I I0. CHARACTERISTICS OF TRANSMISSION LINES 
AT HIGH FREQUENCIES [Computations : 

Curves : Differential Time Delay and Attenu- 
ation in Air -Insulated Cables : Effects of 
Termination with Impedances differing from 
Line Surge Impedance].-T. Walmsley. 
(Phil. Mag., Nov. 1936, Series 7, Vol. 22, 
Supp. No. 150, pp. 1048-1056.) 

THE DESIGN OF DOUBLET ANTENNA SYSTEMS 
[Double -Doublet for All -Wave Reception 
between 0.54 and 18 Mc/s : Balanced Opera- 
tion at Higher Frequencies, Unbalanced at 
Lower : Coupling Filters, Transmission Line, 
etc.]-H. A. Wheeler & V. E. Whitman. 
(Proc. Inst. Rad. Eng., Oct. 1936, Vol. 24, 
No. Io, pp. 1257-1275.) " The balanced 
operation of the horizontal doublet is un- 
avoidably directive, but the directivity is 
substantially independent of frequency and 
is predetermined, so that it can be used to 
advantage." The other great advantage is 
the reduction of interference from near -by 
sources. 

II2. A CRITICAL STUDY OF Two BROADCASTING 
ANTENNAS [Double -Doublet (impracticable 
at present owing to Losses and Extremely 
Low Radiation Resistance when adjusted 
to give Good Anti -Fading Properties) and 
Loaded Quarter -Wave Aerial: Desirability 
of Investigation of Radiation Properties of 
Solid Contour Surfaces].-C. E. Smith. 
(Proc. Inst. Rad. Eng., Oct. 1936, Vol. 24, 
No. 10, pp. 1329-1341.) 

113. THE SHUNT -EXCITED ANTENNA.-Morrison & 
Smith. (Bell Tel. System Tech. Pub., 
Monograph B-938, 24 pp.) The full paper, 
a summary of which was referred to in 2599 
of 1936. 

I14. DEVELOPMENTS IN THE BEAM ARRAY [British 
Association Paper].-A. W. Ladner. (Engi- 
neering, 3oth Oct. & 6th Nov. 1936, Vol. 142, 
PP. 468 & 514-515.) 

115. EARTHING OF HIGH -VOLTAGE MASTS WITH 
REGARD TO THUNDERSTORM EFFECTS [Re- 
quirements : Types of Earth for Iron and 
Cement Masts].-H. Grünewald & H. Zaduk. 
(E.T.Z., 17th Sept. 1936, Vol. 57, No. 38, pp. 
1079-1082: 24th Sept., No. 39, pp. 1108-1i Io.) 
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I16. FORCES OF OBLIQUE WINDS ON TELEPHONE 
LINES.-J. A. Carr. (Bell S. Tech. Journ., 
Oct. 1936, Vol. 15, No. 4, pp. 587-602.) 

VALVES AND THERMIONICS 
T17. THE DEPTH AT WHICH SECONDARY ELECTRONS 

ARE LIBERATED.-H. Bruining. (Physica, 
Nov. 1936, Vol. 3, No. 9, pp. 1046-1052: 
in English.) 

The presence of a maximum in the secondary- 
emission/primary-velocity characteristic is usually 
attributed to the higher -velocity electrons liberating 
the secondary electrons at a greater depth, so that 
the latter suffer a greater absorption. If this is 
so, then the secondary. emission should increase 
with increasing angle of incidence of the primaries ; 

but some workers have found that secondary 
emission is independent of the angle of incidence, 
although others (including Farnsworth) have 
found an increase with increasing angle. The 
present tests, with smooth and rough carbon 
targets, indicate that this discrepancy was pro- 
bably due to differences in the smoothness of the 
surfaces employed. With rough surfaces the angle 
of incidence is not well-defined, and the curves for 
o° and 6o° show only a small difference in secondary 
emission. With smooth surfaces the increase with 
increasing angle is very marked, and the presence 
of a maximum on the characteristic can be ex- 
plained as suggested, the ordinary absorption law 
being justifiably applied to the secondaries. The 
curve for 70° (the nearest approach to glancing 
incidence shown) seems to run almost horizontally 
after its bend, instead of descending markedly 
as it does for smaller angles. The mean depth 
of origin for the secondary electrons from a nickel 
target is estimated to be 3o A below the surface 
for a primary energy of Soo v. 

I18. PAPERS ON SECONDARY -EMISSION ELECTRON 
MULTIPLIERS & IMAGE TRANSFORMERS. 
-Coeterier & Teves : Saic : Kubetski. (See 
240/243.) 

I19. THE RECIPROCAL RELATION BETWEEN THE 
EMISSION OF SECONDARY ELECTRONS WITH 
PHOTOSENSITIVITY AND THE THERMO-ION 
EFFECT.-Dobrolyubski. (See 248.) 

120. SIMPLE CIRCUIT PRECAUTIONS FOR IMPROVING 
THE PROPERTIES OF H.F. AMPLIFYING 
VALVES IN THE SHORT-WAVE RANGE.- 
M. J. O. Strutt & A. van der Ziel. (E.N.T., 
Aug. 1936, Vol. 13, No. 8, pp. 260-268.) 

The paper deals with pentodes ; for previous 
practical work see 1019 of 1936. The frequency 
variations of the valve impedances are considered 
theoretically (§ 2) ; it is found that any admittance 
may be regarded as a circuit with R and C in 
parallel, where I/R and C are each developable 
as power series in ascending powers of the square 
of the frequency. This is extended to the intro- 
duction of new circuit elements. The input, 
output and reaction admittances and the steepness 
of the characteristics of a pentode are worked 
out (§ 3) when an impedance is introduced into the 
cathode lead. Theory and measurements of the 
input and anode impedances are further discussed 
in §§ 4,5 ; § 6 deals with reaction impedance, 
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which may be increased by introducing an addi- 
tional.capacity or mutual inductance. 

I21. ELECTRON BEAMS AND THEIR APPLICATIONS 
IN LOW -VOLTAGE DEVICES.-H. C. Thomp- 
son. (Proc. Inst. Rad. Eng., Oct. 1936, Vol. 
24, No. lo, pp. 1276-1297.) See also 3045 
of 1935. " The relationships between beam 
widths and electrode potentials have been 
found to be such that mutual volt/ampere 
relations can be radically different from 
those hitherto utilised. Linear, saturation 
type, or special volt/ampere relations can 
be obtained. . . . 

I22. AN ALL -STAGE VALVE.-J. H. O. Harries. 
(Wireless World, 20th Nov. 1936, Vol. 39, 
p. 559.) A new type of valve which is 
to appear shortly. 

I23. A SIMPLIFIED HARMONIC ANALYSIS [5 . . . 13 - 
Point Analysis by Ordinates erected at 
Selected Points along Voltage Axis].-E. L. 
Chaffee. (Review Scient. Instr., Oct. 1936, 
Vol. 7, No. io, pp. 384-389.) Developed 
primarily for valve problems. The selected 
ordinates correspond to certain values of 
C (= cos wt = e/Em) which yield simple 
equations. 

124. GRID LOSS AT ULTRA -HIGH FREQUENCIES 
[and the Difficulties in Reception : Advan- 
tages of the " Acorn "-Type Valve Con- 
struction : etc.], and " ACORNS " AND THEIR 
APPLICATIONS.-M. G. Scroggie. (Wireless 
World, 23rd Oct. 1936, Vol. 39, pp. 424- 
427 : 2oth Nov. 1936, pp. 522-524.) 

I25. THE GLOW DISCHARGE AT LOW PRESSURES 
BETWEEN COAXIAL CYLINDERS IN AN AXIAL 
MAGNETIC FIELD.-F. M. Penning. (Physica, 
Nov. 1936, Vol. 3, No. 9, pp. 873-894: in 
German, with long English summary.) 

Tests with argon down to about 3 X Io s mm : 

also helium. Field acts as apparent increase of 
gas pressure, decreasing the striking potential and 
greatly increasing the current density (e.g. ¡o5 
times). Effect of inclination of cathode to mag- 
netic field is sometimes to increase, sometimes to 
decrease, the striking potential. Effect of in - 
homogeneity of field, explained by the form of 
the electron paths. Effect of roughness of cathode 
surface. Possibility of use of tube as a rectifier. 

126. THE DEVELOPMENT OF LARGE RADIO TRANS- 
MITTING VALVES [M.O. Valve Company's 
Research Work].-Le Rossignol & Hall. 
(Marconi Review, July/Aug. 1936, No. 61, 
PP. 6-29.) 

I2;. PUSH-PULL POWER PENTODE IN COMMON 
ENVEIOPE, WITH INTERCONNECTED SCREEN 
AND SUPPRESSOR GRIDS, PROVISION FOR 
COOLING ALL GRIDS AND COMPLETE SHIELD- 
ING BETWEEN INPUT AND OUTPUT CIRCUITS : 

FOR ULTRA -SHORT-WAVE TELEVISION.- 
Samuel & Sowers. (Sci. News Letter, i7th 
Oct. 1936, Vol. 3o, p. 249.) For the full paper, 
" A Power Amplifier for U -H Frequencies " 
see Proc. I.R.E., Nov. 1936, pp. 1464-1483. 
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I28. MODERN ELECTRON RECEIVING VALVES WITH 
MULTIPLE ELECTRODES [General Descrip- 
tion : Tendencies].-M. Adam. (Rev. Gén. 
de l'Élec., 3rd Oct. 1936, Vol. 4o, No. 14, 
PP. 443-456.) 

129. THE Wireless World VALVE DATA SUPPLEMENT. 
-(Wireless World, loth Nov. 1936, Vol. 39, 
PP. 533-555.) 

130. SUPPLEMENT TO THE VALVE TABLES IN THE 
MAY AND NOVEMBER, 1935, NUMBERS.- 
Decaux. (L'Onde Élec., Nov. 1936, Vol. 15, 
No. 179, pp. 74o-753.) 

131. THE NEW WIRELESS RECEIVING VALVES [as 
seen at the Paris Salon].-(Génie Civil, 
loth Oct. 1936, Vol. 109, pp. 311-312.) 

132. AMPLIFIER CIRCUITS WITH THE NEW OUTPUT 
TRIODE ADI [4 Watts Output, 3-4% Dis- 
tortion: or Push -Pull io Watts, 1% Dis- 
tortion].-H. Hertel. (Funktech. Monats- 
hefte, Sept. 1936, No. 9, pp. 333-336.) 

133. AMATEUR APPLICATIONS OF THE " MAGIC 
EYE " : USING THE 6E5 [Fluorescent - 
Screen] VALVE AS A VALVE VOLTMETER, 
MODULATION METER, ETC.-L. C. Waller. 
(QST, Oct. & Nov. 1936, Vol. 20, Nos. Io 
and II, pp. 35-39 & 23-26 and 33.) 

134. A NEW METHOD FOR INVESTIGATING CON- 
DUCTION PHENOMENA IN SEMICONDUCTORS 
[Langmuir Probe Method with Tungsten 
Wire coated with Insulating Material: 
Electron Diffusion through Alumina].- 
J. A. V. Fairbrother. (Proc. Roy. Soc., 
Series A, 1st Oct. 1936, Vol. 157, No. 89o, 
pp. 50-66.) Work with bearing on experi- 
ments of Reimann & Treloar (1932 Ab- 
stracts, pp. 96-97) on emission from oxide - 
coated cathodes. 

135. VARIATION OF FIELD ELECTRON EMISSION 
WITH WORK FUNCTION [Measurements with 
Ba, Mg, Cs Films on Tungsten Base : Dis- 
agreement with Theory of Tunnel Effect : 

Potential Threshold corresponding to Work 
Function is not Overstepped].-E. W. 
Müller. (Zeitschr. f. Physik, No. 11/12, 
Vol. 102, 1936, pp. 734-761.) 

136. AN INVESTIGATION OF IRREGULARITIES IN 
THERMIONIC EMISSION FROM TUNGSTEN.- 
F. L. Yerzley. (Phys. Review, ist Oct. 1936, 
Series 2, Vol. 50, No. 7, pp. 610-616.) 

Author's summary :-A tube employing a moving 
electrode is used to investigate variations in emis- 
sion density over the length of a straight tungsten 
filament. After a critical temperature range is 
exceeded, positive ion emission is shown to be 
limited to narrow regions near the lead -wire con- 
nections. Electron emission, even after the fila- 
ment is carefully aged, is not uniform from point 
to point, but occurs in a stable though irregular 
pattern. The irregularity is attributed to differ- 
ences in work function or to differences in actual 
area covered by the slit, or to a combination of 
both. 
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137. POSITIVE AND NEGATIVE THERMIONIC EMIS- 
SION FROM TUNGSTEN [Measurements : 

Emissivity : Heat of Evaporation of Neutral 
Atoms : Electron Work Function : Average 
Positive Ion Work Function].-H. B. 
Wahlin & L. V. Whitney. (Phys. Review, 
15th Oct. 1936, Series 2, Vol. 5o, No. 8, 

PP. 735-738.) 

DIRECTIONAL WIRELESS 

138. ON THE DESIGN OF EQUI -SIGNAI. RADIO 
BEACONS WITH OVERLAPPING SIGNALS, 
FOR CIVIL AIR ROUTES.-N. A. Myasoedov. 
(Isvestiya Elektroprom. Slab. Toka, No. 
8/9, 1936, pp. 1-18.) 

For previous work see 1811 & 2598 of 1936. 
A long air route usually consists of a series of straight 
lines connecting the airports located on the route. 
A radio beacon installed at one of the intermediate 
airports would, therefore, be required to radiate 
signals in two directions, normally at an angle to 
each other. In the present paper a study is made of 
three beacon systems, a, b and c, with the following 
characteristics : (a) two closed aerials giving two 
sinusoidal polar curves of different intensities ; 

(b) two closed and one open aerial giving two 
identical Pascal limaçon (spiral) polar curves 
(eqn. 12) ; and (c) one closed and one open aerial 
giving two Pascal limaçon polar curves of different 
intensities (eqn. 25a). For each of these systems 
formulae are derived determining the polar dia- 
grams and their relative positions for a given beam 
width and a given angle between the two directions ; 

the " power efficiency " is also determined, i.e., 
the ratio of the aerial power required for a given 
range when only one closed aerial is used to the 
aerial power when two -direction radiation is em- 
ployed. 

A detailed comparison of the three systems is 
given and the paper is concluded by a numerical 
example. 

139. RADIO EQUIPMENT AT THE BROMMA AERO- 
DROME [including the Ultra -Short -Wave 
Guiding Beam with Alternate Keying of 
Passive Side Dipoles].-T. Elmquist. (Tek- 
nisk Tidskrift, 7th Nov. 1936, Vol. 66, No. 
45, Supp. pp. 173-175: in Swedish.) For 
this beam system see 1934 Abstracts, p. 42 
(Lorenz Company). 

140. BLIND LANDING METHOD FOR AIRCRAFT 
[Measurement of Height by Measuring 
Distance and Angle of Elevation from 
Known Points by Combination of Signals 
from Those Points].-Soc. Française Radio - 
Électrique. (Hochf:tech. u. Elek:akus., 
Sept. 1936, Vol. 48, No. 3, pp. 109-110: 
French Pat. 799 18o of 9.3. 1935.) 

141. INTERFERENCE PHENOMENA BETWEEN WAVES 
OF PERIODICALLY VARIABLE FREQUENCY: 
ELECTRICAL AND ACOUSTIC APPLICATIONS 
[including Distance Determination].-Bril- 
louin. (See 143.) 
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142. DIRECTIONAL ARRANGEMENT WITH TWO 
SIMILAR, SEPARATELY TUNED RECEIVING 
AERIALS [Tuning with Auxiliary Emitter 
in Symmetrical Position : Tuning tested 
by passing Received Signals through Inter- 
mediate Circuit in Opposite Directions, 
when they Cancel].-W. Runge : Telefunken. 
(Hochf:tech. u. Elek:akus., Sept. 1936, Vol. 
48, No. 3, p. 109: German Pat. 628 763 
of 16.2.1934.) 

ACOUSTICS AND AUDIO -FREQUENCIES 
143. INTERFERENCE PHENOMENA BETWEEN WAVES 

OF PERIODICALLY VARIABLE FREQUENCY. 
ELECTRICAL AND ACOUSTIC APPLICATIONS 
[Analytical Study of Beats : Mean Values 
of Power : Application to Problems of 
Sounding and Signals : Space between Two 
Sources divided into Zones by Power Maxima: 
Possibility of deducing Distance of Ship 
or Aeroplane from Emitter : Principles of 
Application to Measurement of Acoustic 
Properties of Reverberating Spaces].-J. 
Brillouin. (Rev. Gén. de l'Élec., 3rd Oct. 
1936, Vol. 40, No. 14, PP. 434-441.) 

144. HIGH-SPEED COUNTING OF AUDITORY STIMULI 
[e.g. in Beat -Method Frequency Measure- 
ments : Counting Rate extended to 12 per 
Second by Psychological Artifice].-Hunt. 
(Review Scient. Instr., Nov. 1936, Vol. 7, 
No. II, p. 437.) 

145. REVERBERATION EFFECTS IN CLOSED SPACES: 
THEIR MEASUREMENT AND REPRODUCTION. 
-Bürck, Kotowski & Lichte. (E.N.T., 
Aug. 1936, Vol. 13, No. 8, pp. 268-279.) 

See also 1472 of 1936. It is here shown, theoreti- 
cally and experimentally, that a closed space in 
which reverberation occurs may be regarded as a 
system of very weakly coupled oscillating circuits 
of given decrements. All observed phenomena 
may thereby be explained and reproduced by means 
of electric circuits. Illustrative oscillograms are 
shown. Methods of reverberation measurement 
are discussed. 
146. 

147. 

148. 

149. 

A NEW APPARATUS FOR REVERBERATION 
MEASUREMENTS [Acoustic Oscillations passed 
through Microphone to Apparatus for 
measuring Depth of Modulation : Smallest 
Measurable Reverberation Time approxi- 
mates to Modulation Period].-F. Benz. 
(Hochf:tech. u. Elek:akus., Sept. 1936, Vol. 
48, No. 3, pp. 98-99.) 

AIR CONDITIONING OF BROADCASTING STUDIOS 
[with Particular Reference to India].-V. 
Balasubramanyan. (Electrotechnics, Banga- 
lore, April, 1936, No. 9, pp. 84-88.) 

SOUND -INSULATING MATERIALS : LEAD, AN 
IMPORTANT AUXILIARY IN THE FIGHT 
AGAINST NOISE.-J. Mahul. (Génie Civil, 
17th Oct. 1936, Vol. 109, pp. 329-331.) 

ACOUSTICAL TERMS AND DEFINITIONS : THE 
BRITISH STANDARD GLOSSARY AND ITS 
BEARING ON INDUSTRIAL NOISE PROBLEMS. 
-B. H. Churcher. (World Power, Oct. 1936, 
Vol. 26, pp. 96-98.) 
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150. ELECTRICAL METHODS OF MEASURING SOUNDS 
AND NOISES [General Description of Modem 
Methods and Apparatus].-T. Kahan. (Rev. 
Gén. de l'Élec., 24th Oct. 1936, Vol. 40, No. 
17, PP. 523-534.) 

151. REDUCTION OF AIRPLANE NOISE AND VIBRA- 
TION.-Spain, Loye & Templin. (Bell S. 
Tech. Journ., Oct. 1936, Vol. 15, No. 3, 
pp. 626-627: summary only.) 

152. NOISE PHENOMENA IN THE CONVERSION OF 
ELECTRICAL ENERGY [with Examples of 
Audio -Frequency Spectra of Switches, Ma- 
chines, etc.].-E. Lübcke. (Siemens -Zeitung, 
Vol. 16, 1936, p. 204: abstract in E.T.Z., 
22nd Oct. 1936, Vol. 57, No. 43, pp. 1239- 
124o.) 

153. VELOTRON MICROPHONE [Velocity Type em- 
ploying Static Field and giving Output 
around -53 db, much higher than Con- 
ventional Magnetic Velocity Type].-Bruno 
Laboratories. (Electronics, Aug. 1936, Vol. 
9, No. 8, p. 54.) Also ibid., Sept. 1936, 
pp. 2 I-22. 

154. THE ANALYSIS OF THE AUDIO -FREQUENCY 
CIRCUIT FOR CONNECTING A CONDENSER 
MICROPHONE [and a Discussion of Jakovlev's 
Method].-P. V. Stender. (Izvestiya Elektro- 
prom. Slab. Toka, No. 8/9, 1936, pp. 29-31.) 
For Jakovlev's method see 1928 Abstracts, 
P. 398. 

155. TRANSIENT PROCESSES IN MICROPHONES.- 
S. Barta. (Karlsruhe Dissertation, 1934 
102 pp : in German : pub. by Gyori Hirlap, 
Gyor. 7042, Budapest.) 

Introduction: the Wente condenser microphone 
and its calibration : investigations of Riegger, 
ribbon & other types as regards transients : relation 
between damping and behaviour to transients, 
including the deduction of the transient period 
from frequency curves, by an approximation 
method. 

156. REMARKS ON PROPOSAL FOR TESTING MICRO- 
PHONES.-H. J. von Braunmühl. (E.N.T., 
Aug. 1936, Vol. 13, No. 8, pp. 281-282.) 
For the proposal see 3831 of 1936. 

157. MIXING CIRCUITS [for Several Pick -Ups and 
Microphones in P.A. Systems : Separate 
Input Valve for Each Channel is the Only 
Satisfactory Method].-W. T. Cocking. 
(Wireless World, 9th Oct. 1936, Vol. 39, pp. 
376-380.) 

158. CHARACTERISTICS OF CONE -TYPE DYNAMIC 
LOUDSPEAKERS AND THEIR DESIGN PRE- 
CAUTIONS : PARTS I & II.-H. Wada. 
(Nippon Elec. Comm. Engineering, Sept. 
1936, No. 4, pp. 363-365 : summary only, 
in English.) A summary of Part I was 
referred to in 3054 of 1936. 
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159. THE APPRAISEMENT OF LOUDSPEAKERS: 
PART I [Imperfections (of Domestic and 
Public Entertainment Types) and Their 
Measurement].-F. H. Brittain. (G.E.C. 
Journ., Nov. 1936, Vol. 7, No. 4, pp. 266-276.) 
" No system of appraising the results in the 
light of listening experience has been sug- 
gested. This will be done in the second 
section dealing with the general term 
Audition '." 

160. REPRODUCTION OF TRANSIENTS BY A CONE 
LOUDSPEAKER [Theory].-N. W. McLachlan 
& A. T. McKay. (E.N.T., Aug. 1936, Vol. 
13, No. 8, pp. 251-259.) 

" The theory of transient phenomena in dynamic 
loudspeakers with and without a cone is developed 
with the aid of Heaviside operators and curvilinear 
integrals. Numerical results are given for the 
sound -pressure output from a cone loudspeaker 
resulting from an impressed e.m.f. of the form 
e-° sin wt." The effect of the membrane oscilla- 
tions is considered. For " Transient Oscillations in 
a Loudspeaker Horn," by the same writers, see 3053 
of 1936. 

161. THE PIEZOELECTRIC PROPERTIES OF ROCHELLE 
SALT [Corrections to Previous Paper: 
Verification of Mueller's Theory].-O. 
Norgorden. (Phys. Review, 15th Oct. 1936, 
Series 2, Vol. 5o, No. 8, p. 782.) For the paper 
and theory in question see 3441 of 1936 and 
1483 of 1935. 

162. BEAUTIFUL BAFFLES ! [Acoustic Advantages of 
Irregular " Baffles, especially of Those 

based on Common Spiral: Suggested 
" Heart -Shape " Design].-D. W. Ashworth. 
(Wireless World, 6th Nov. 1936, Vol. 39, p. 
479.) 

163. RECENT PROGRESS IN THE ACOUSTICS OF 
SOUND RECORDING AND REPRODUCTION 
FOR MOTION PICTURES.-F. L. Hunt. (Review 
Scient. Instr., Sept. 1936, Vol. 7, No. 9, 
PP. 323-328.) 

164. EXPERIMENTS IN HOME RECORDING.-R. W. 
Bradford. (Wireless World, 25th Sept. 
1936, Vol. 39, pp. 326-328.) 

165. WHAT CAN BE DONE ABOUT THIS ? [Public 
Demand for Recording Device for Broadcast 
Receivers] .-(Rad. Engineering, Sept. 1936, 
Vol. 16, No. 9, pp. 41 & 43) 

166. INVERSE -FEEDBACK CIRCUITS FOE A.F. AMPLI- 
FIERS.-RCA Radiotron. (Rad. Engineering, 
Sept. 1936, Vol. 16, No. 9, pp. 11-13.) 

167. A 6L6 AMPLIFIER [Beam Power Valves in 
Degenerative Amplifier Circuit to provide 
High Power Output, Variable Frequency - 
Compensation, and Low Harmonic Distor- 
tion] .-L. Oxman. (Electronics, Sept. 1936, 
Vol. 9, No. 9, pp. 30-31.) To give the full 
20 -watts power necessary (in a large living 
room) for such high-fidelity reproduction as 
that of the Philadelphia/Washington experi- 
ments. Actually, 6o watts can be obtained 
if desired (but cf. 168, below.) 
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x68. THE 6L6 [Beam Power Valve] AND HIGH- 
FIDELITY EQUIPMENT.-I. A. Mitchell. 
(Comm. & Broadcast Eng., Sept. 1936, Vol. 3, 
No. 9, pp. 17-19.) 

Two of these valves in self -bias Class AB 1 are 
rated to deliver 32 w : operating with fixed bias or 
Class AB 2, to deliver 6o w. But to get the 6o w 
at low harmonic distortion involves a greater cost 
than to use 4 valves in push-pull parallel Class 
AB 1, and loses the appreciably longer valve -life, 
and reduction of high -power transients, given by 
self -bias operation. The amplifier here described 
uses the former system, combined with a simple 
and stable form of negative feed-back (from tertiary 
windings on the output transformer) which causes 
a 1 o % degeneration and reduces the power sensitivity 
by 55%, the harmonic distortion by about 5o%, 
and the dynamic plate resistance (the highness of 
which has hitherto somewhat hindered the use of 
these valves for high-fidelity purposes) by 85%. 

169. BALANCED AMPLIFIERS. PART III-ANALYSIS 
[assuming McLaurin Series : Deductions 
regarding Effects of Mid -Branch Impedance 
and Voltages : Ideal Push -Pull Valves].- 
A. Preisman. (Comm. & Broadcast Eng., 
Sept. 1936, Vol. 3, No. 9, pp. 13-16 and 19.) 

170. A DIRECT -COUPLED 3 -WATT AMPLIFIER FOR 
A.C. MAINS [Screen -Grid Valve, Pentode 
Output, and Rectifier : Almost Flat Char- 
acteristic so-Io 000 c/s : New Type of 
Volume Control by Rotary Potentiometer as 
First -Stage Anode Resistance, with Slider 
earthed through 2 Microfarad Condenser].- 
L. W. Herterich & H. J. Wilhelmy. (Funk - 
tech. Monatshefte, Oct. 1936, No. io, pp. 
387-391.) 

171. RESISTANCE -COUPLED AMPLIFIERS [for High - 
Quality Reproduction : Fundamental Prin- 
ciples and Practical Considerations].-W. T. 
Cocking. (Wireless World, 3oth Oct. & 6th 
& 13th Nov. 1936, Vol. 39, pp. 466-467, 
490-492, & 517-518.) 

172. REACTORS IN D.C. SERVICE [Design Calcula- 
tion Methods for Iron -Cored Audio - 
Frequency Reactors (Large or Small) in 
terms of the Steady D.C. Current carried].- 
R. Lee. (Electronics, Sept. 1936, Vol. 9, 
No. 9, pp. 18-2o and 76.) Based on Hanna's 
1927 work. 

173. THE OPERATION OF A VARIABLE OSCILLATOR 
FOR SPEECH FREQUENCIES WITH AN IRON - 
CORED CHOKE [Dynatron Oscillator with 
Variable Condenser, shunted by Choke, in 
Tuned Anode Circuit : Nearly 4 :1 Fre- 
quency Variation for Fixed Value of Con- 
denser, by Grid -Bias Regulation].-E. W. 
Marchant. (Engineering, 23rd Oct. 1936, 
Vol. 142, p. 457.) British Association paper. 

174. A SINGLE -PENTODE BEAT -FREQUENCY OSCIL- 
LATOR USING A DYNATRON CIRCUIT ON THE 
THIRD GRID.-S. Takamura. (Nippon Elec. 
Comm. Engineering, Sept. 1936, No. 4, 
PP. 347-355: in English.) An abstract 
was referred to in 3074 of 1936. The 
dynatron and back -coupled oscillations are 
mixed, by electron -coupling action, to give 
the beat frequency. 
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175. THYRATRON -OPERATED WAVE GENERATOR 
[Relaxation Circuit exciting H.F. Oscillatory 
Circuit, yielding Damped Wave -Trains at 
Any Required Audio-Frequency].-C. V. 
Rajam. (Journ. Scient. Instr., Oct. 1936, 
Vol. 13, No. Io, pp. 331-333.) One obvious 
use is to replace the ordinary buzzer circuit : 

the new device is always reliable and makes 
no noise. It can be operated by battery or 
mains. 

176. THE USE OF THE TYPE CO -183 VALVE IN 
HETERODYNE OSCILLATORS.-M. A. Mer- 
kul'ev. (Izvestiya Elektroprom. Slab. Toka, 
No. 89, 1936, pp. 36-38.) A heterodyne 
oscillator for testing purposes normally con- 
sists of two oscillators and a detector. A 
report is here presented on experiments 
carried out with a single multi -electrode 
valve, in place of the detector and one of 
the oscillators. 

177. EXPERIMENTS ON AMPLITUDE LIMITERS FOR 
TELEPHONE CONNECTIONS.-F. Strecker. 
(E.N.T., Oct. 1936, Vol. 13, No. Io, pp. 
341-357.) 

Some simple circuits for amplitude limitation 
are given ; experiments are described on the varia- 
tion, with the degree of limitation, of attenuation 
of a sinusoidal current, relative attenuation of 
speech, comprehensibility of syllables, and " klirr " 
factor. Illustrative oscillograms are given. Pos- 
sible practical applications are discussed ; the 
experiments and discussions are stated to be of a 
preliminary character throughout. 

178. PROGRESSIVE WAVES OF FINITE AMPLITUDE 
AND SOME STEADY MOTIONS OF AN ELASTIC 
FLUID.-H. Bateman. (Proc. Nat. Acad. 
Sci., Oct. 1936, Vol. 22, No. Io, pp. 607- 
619.) 

179. METHOD OF MEASUREMENT OF THRESHOLD 
PRESSURES AND EAR -DRUM IMPEDANCES IN 
PROGRESSIVE WAVES.-L. Keibs. (Ann. der 
Physik, Series 5, No. 7, Vol. 26, 1936, 
PP. 585-608.) 

For previous work see 3065 of 1956. Measure- 
ment of ear -drum impedance and threshold values 
involves measurement of the energy impinging on 
the ear and of the absorption coefficient of the ear- 
drum. The acoustic field at the end of a long tube 
with a known source at the other end can be 
calculated and regulated by altering the length of 
the tube ; the method here described is developed 
with this as basis. The theory and formulae for 
the energy are worked out and measurements are 
tabulated. The arrangement for measuring the 
impedance is shown in Fig. 6. The pressure at 
the end of the tube is measured when the tube is 
closed (a) by the ear -drum, (b) by a rigid stop. 
Formulae for the value of the impedance are 
worked out and typical measurements given. 

180. THE SOCIAL IMPLICATIONS OF SCIENTIFIC 
RESEARCH IN ELECTRICAL COMMUNICATION 
[including Dudley's Recent Results on the 
Synthesis of Speech from Two " Noises "]. 
-F. B. Jewett : Dudley. (Scient. Monthly, 
Nov. 1936, pp. 466-476.) 

181. ON THE PERSISTENCE OF THE SENSATION OF 
SPEECH [and the Possibility of Simultaneous 
Transmission and Reception].-M. Marro. 
(Phil. Mag., Nov. 1936, Series 7, Vol. 22, 
No. 149, PP- 847-854.) 

See also 2235 of 1936. Considerations of the 
principle of persistence of sensation of speech, 
analogous to that of vision, lead the writer to the 
conception of the possibility of simultaneous wire- 
less transmission and reception by the use of 
apparatus (e.g., a rotating drum commutator, 
experiments with which are described) for the 
periodical interruption of speech. Experiments 
on the relation between the continuity of trans- 
mitted speech and the frequency of interruption 
are described ; " it appears that a band of inter- 
ruptions extending from 35 to 5o per second creates 
the illusion of continuity of speech without prejudice 
to its characteristic tone." Cf. Antoun & Minaw, 
182, below. 

182. SIMULTANEOUS TRANSMISSION AND RECEPTION 
OF RADIO WAVES.-H. Antoun & F. Minaw. 
(Nature, 31st Oct. 1936, Vol. 138, p. 761 : 

Physik. Zeitschr., St Oct. 1936, Vol. 37, 
No. 19, p. 695.) 

The writers employ simultaneous modulation of a 
short-wave valve receiver and transmitter to emit 
signals and receive those from another station with 
the same aerial at the same time. The modulating 
wave -form is shown ; it is of saw -tooth form With 
gaps between the teeth. The intermittent wave - 
trains emitted under various conditions are also 
shown. [It is not stated whether the device is used 
for telegraphy or telephony ; the modulation method 
used is not indicated, nor is it made clear whether the 
incoming signals are received during the gaps in the 
transmission.] 

183. SPEECH INVESTIGATIONS WITH FILTERS AND A 
7 -LOOP OSCILLOGRAPH.-Trendelenburg & 
Franz. (E.T.Z., 12th Nov. 1936, Vol. 57, 
No. 46, p. 1324: summary only.) 

184. " PSYCHOLOGY OF THE VIBRATO IN VOICE AND 
INSTRUMENT " [Book Review].-C. E. Sea- 
shore. (Review Scient. Instr., Oct. 1936, 
Vol. 7, No. Io, p. 372.) 

185. ON THE THEORY OF VIOLIN STRINGS.-A. A. 
Witt. (Journ. of Tech. Phys. [in Russian], 
No. 9, Vol. 6, 1936, pp. 1459-1479.) 

186. THE ACOUSTICS OF MUSICAL PIPES.-K. V. 
Struve. (Journ. of Tech. Phys. [in Russian], 
No. 8, Vol. 6, 1936, pp. 1363-1373.) Methods 
are indicated for calculating the funda- 
mental frequencies and frequency character- 
istics of wood and brass wind instruments of 
any complexity ; the theoretical results 
obtained are illustrated by a number of 
examples. 

187. BROADCASTING OF MUSICAL .STANDARD PITCH 
[Data of Test Radio Broadcast of 44o c/s].- 
Nat. Bureau of Standard Notes. (Journ. 
Franklin Inst., Sept. 1936, Vol. 222, No.3, 
P. 365.) 
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188. THE INTERNAL FRICTION OF SOLID BODIES ; 

ABSORPTION FREQUENCIES OF METALS IN THE 
ACOUSTIC RANGE [Theory : Experimental 
Determination of Decrement below 500 c/s]. 
-K. Bennewitz & H. Rötger. (Physik. 
Zeitschr., 15th Aug. 1936, Vol. 37, No. 16, 
pp. 578-588.) 

189. SUPERSONIC STROBOSCOPES [with Standing 
Waves in Solids and Liquids].-E. Hiede - 
mann & K. H. Hoesch. (Zeitschr. f. Physik, 
No. 3/4, Vol. 102, 1936, pp. 253-258.) 

Two kinds of supersonic stroboscopes are dis- 
tinguished, those using voltage -optical effects and 
those employing modulation of the light intensity. 
Their applicability is illustrated by photographs of 
progressive supersonic waves. A simple method is 
described for measuring the duration of illumination 
in the different stroboscopes by photographing the 
supersonic field in front of an oblique reflector. 

190. ACOUSTIC DISPERSION IN LIQUIDS [Acoustic 
Velocities measured by Visible Standing 
Supersonic Waves : Data for Various Organic 
Liquids at Different Frequencies].-Hiede- 
mann, Seifen & Schreuer. (Naturwiss., 23rd 
Oct. 1936, Vol. 24, No. 43, p. 68r.) 

191. ON THE THEORY OF SOUND DISPERSION.- 
Landau & Teller. (Physik. Zeitschr. der 
Sowjetunion, No. T, Vol. Io, 1936, pp 34-43 
in German.) 

192. THE ABSORPTION OF ELASTIC WAVES IN 
FLUIDS [Theory : Density Variations may 
cause Notable Increase in Absorption 
Coefficient].-R. Lucas. (Comptes Rendus, 
24th Aug. 1936, Vol. 203, No. 8, PP. 459-461.) 
See also 645 & 2251 of 1936, and 193, below. 

193. THE DIFFUSION OF ELASTIC WAVES IN FLUIDS 
[Theoretical Relations giving Extinction 
Coefficient of Supersonic Waves].-R. Lucas. 
(Comptes Rendus, 5th Oct. 1936, Vol. 203, 
No. 14, pp. 611-613.) See also 192. 

194. THE TEMPERATURE VARIATION OF THE AB- 
SORPTION COEFFICIENT OF SUPERSONIC 
WAVES IN LIQUIDS [Measurements on Organic 
Liquids and Water].-C. Sörensen. (Ann. der 
Physik, Series 5, No. 1, Vol. 27, 1936, pp. 70- 
74.) For previous work, giving method, see 
3084 of 1936. 

195. THE COMPRESSIBILITY OF ELECTROLYTIC SOLU- 
TIONS [determined from Measurements of 
Velocity of Sound by Optical Effect of 
Supersonic Standing -Wave System].-C. 
Bachem. (Zeitschr. f. Physik, No. 9(Io, 
Vol. 'or, 1936, pp. 541-577.) 

196. CONTRIBUTION TO THE STUDY OF THE DEBYE - 
SEARS EFFECT [Measurements of Distribution 
of Luminous Intensity in Diffraction Spectra 
of Supersonic Wave Lattice : Effect of 
Variation of Voltage applied to Piezoelectric 
Quartz Emitter].-Hrdliï:ka, Valouch & 
Zachoval. (Comptes Rendus, 26th Oct. 1936, 
Vol. 201. No. 17, pp. 786-787.) 
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197. PHOTOMETRIC INVESTIGATIONS OF THE DIF- 
FRACTION OF LIGHT BY SUPERSONIC WAVES 
IN LIQUIDS AND GASES [Photographic/ 
Photometric Measurements of Ratio of 
Intensities of Zero and First Order Dif- 
fraction Spectra : Agreement with Theory : 

Variation with Angle between Incident 
Light and Acoustic Wavefront, Length of 
Light Path in Acoüstic Field, and Wave- 
length of Light].-W. Korff. (Physik. 
Zeitschr., 15th Oct. 1936, Vol. 37, No. 20, 
pp. 708-720.) 

198. DIFFRACTION OF LIGHT BY ULTRASONIC WAVES 
[Remarks on Theory].-C. V. Raman & 
N. S. Nagendra Nath. (Nature, Toth Oct. 
1936, Vol. 138, p. 616.) 

199. CURRENT, BREAKDOWN, AND SUPERSONIC 
WAVES IN DIELECTRIC LIQUIDS.-Meyer. 
(See 364.) 

200. THE PROBLEM OF THE PROPAGATION OF SOUND 
IN PARTIALLY DISSOCIATED GASES [Theoreti- 
cal Discussion of Measurements in N2O4].- 
H. O. Kneser & O. Gauler. (Physik. 
Zeitschr., 1st Oct. 1936, Vol. 37, No. 19, 
PP. 677-684.) 

20I. THE DETERMINATION OF THE SPECIFIC HEAT 
OF GASES AT HIGH TEMPERATURES BY THE 
SOUND VELOCITY METHOD. II-CARBON 
DIOxIDE.-Sherratt & Griffiths. (Proc. 
Roy. Soc., Series A, 1st Sept. 1936, Vol. 156, 
No. 889, pp. 504-517.) For I see 788 of 1935. 

202. ECHO -SOUNDERS : THEIR USE FOR THE 
DETECTION OF FISH [and Some Recent 
Results].-(Electrician, 3oth Oct. 1936, Vol. 
117, p. 522.) See also 3124 of 1935. 

203. VIBRATIONS OF A LIQUID MEMBRANE EXPOSED 
TO HIGH -FREQUENCY SOUND WAVES [Granu- 
lation Phenomena in Soap Film].-J. Hart- 
mann & P. von Mathes. (Phil. Mag., Nov. 
1936, Series 7, Vol. 22, Stipp. No. 150, 
pp. 883-891.) 

204. NOTES ON HIGH -INTENSITY SOUND WAVES 
[including the Extinction of Discharges].- 
C. G. Suits. (Gen. Elec. Review, Sept. 1936, 
Vol. 39, No. 9, Pp. 430-434.) 

205. THE HARTMANN ACOUSTIC [Air -Jet] GENERA- 
TOR.-Hartmann. (Engineering, 6th Nov. 
1936, Vol. 142, pp. 491-492.) See also 2259 
of 1936. 

PHOTOTELEGRAPHY AND TELEVISION 
206. ADDRESS TO TELEVISION SOCIETY : GENERAL 

PROBLEMS OF TELEVISION.-N. Ashbridge. 
(Journ. Television Soc., June, 1936, Series 2, 
Vol. 2, Part 5, pp. 125-128.) 

207. DISCUSSION ON THE FUTURE OF HIGH -DEFINI- 
TION TELEVISION: (Journ. Television Soc., 
June, 1936, Series 2, Vol. 2, Part 5, pp. 
132-137.) 
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208. THE MENTAL EFFECTS OF TELEVISION : WHAT 
TELEVISION OFFERS US TODAY.-Pear. 
(The Listener, 11th Nov. 1936, Vol. 16, p. 
888.) Continued from preceding issue : to be 
concluded. 

209. " TELEVISION TECHNICAL TERMS AND DE- 
FINITIONS " [Book Reviews].-E. J. G. Lewis. 
(Journ. Television Soc., June, 1936, Series 2, 
Vol. 2, Part 5, p. 179 : Wireless Engineer, 
Dec. 1936, Vol. 13, No. 159, p. 636.) 

2I0. ULTRA -SHORT-WAVE SERVICE AREA [Alex- 
andra Palace Television Transmissions : 

Field Strengths judged by Background Noise, 
on Journey to Tonbridge (32 Miles) : Effect 
of Hills : Results in Other Directions].- 
M. G. Scroggie. (Wireless World, 9th Oct. 
1936, Vol. 39, pp. 370-372.) The suspicion 
that overhead wires had been helping re- 
ception was dispelled by tests along roads 
devoid of such wires. 

2II. THE LONDON TELEVISION STATION, ALEX- 
ANDRA PALACE : TECHNICAL DETAILS OF THE 
BAIRD EQUIPMENT : OF THE MARCONI-E.M.I. 
EQUIPMENT.--(Journ. Television Soc., June, 
1936, Series 2, Vol. 2, Part 5, pp. 156-160 : 

161-168 : 169-176.) See also Electrician, 
and and 9th Oct. 1936, Vol. 117, pp. 403-405 
and 431-432. 

2I2. TELEVISION RECEIVERS : WORK OF THE 
G.E.C. RESEARCH LABORATORIES.-(Elec- 
trician, iith Sept. 1936, Vol. 117, pp. 
311-313.) 

213. TELEVISION IN AMERICA [Philco and Farns- 
worth Systems].-(Wireless World, 23rd 
Oct. 1936, Vol. 39, PP. 429-431.) 

214. PHILCO's TELEVISION SYSTEM [as transmitted 
from W3XE].-Philco Corporation. (Comm. 
& Broadcast Eng., Sept. 1936, Vol. 3, No. 9, 
p. 23.) " When the upper limit of the 
modulation band is pushed to 2.4 Mc/s the 
problem of constructing amplifiers and 
modulators becomes a difficult task. The 
solution was the invention of a new type 
of modulation which is being used in the 
system." See also Rad. Engineering, Sept. 
1936, Vol. 16, No. 9, pp. 9-Io. 

215. THE FARNSWORTH TELEVISION RECEIVER 
[with Circuit Diagram].-(Rad. Engineering, 
Sept. 1936, Vol. 16, No. 9, pp. 14-15.) See 
also Comm. & Broadcast Eng., Sept. 1936, 
Vol. 3, No. 9, pp. io-n. 

216. TELEVISION FAILS TO REACH }TOME -MOVIE 
STANDARD [Note on RCA Demonstration].- 
(Journ. Television Soc., June, 1936, Series 2, 
Vol. 2, Part 5, pp. 179-180.) 

217. THE TELEVISION EXHIBITS AT THE 1936 
BERLIN EXHIBITION.-G. Kette. (Funktech. 
Monatshefte, Sept. & Oct. 1936, Nos. 9 & Io, 
Supp. pp. 65-68 & 73-80.) 

218. TELEVISION AT THE OLYMPIC GAMES AND AT 

THE BERLIN WIRELESS EXHIBITION.-(L'Onde 
Elec., Nov. 1936, Vol. 15, No. 179, pp. 
729-739.) 
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219. A SIMPLIFIED TELEVISION RECEIVER [" Visio- 
dyne Baby "].-P. Besson : Chauvierre. 
(L'Onde Élec., Oct. 1936, Vol. 15, No. 178, 
pp. 659-671.) Using only one octode 
frequency -changer, two i.f. pentodes, one 
duo -diode (detection and l.f. amplification), 
one line thyratron and one frame thyratron, 
and a Philips oscillograph tube ; together 
with one rectifier for the valves and one for the 
cathode-ray tube. 

220. REMARK ON INTERMEDIATE -FREQUENCY WIDE - 
BAND AMPLIFIERS [" Damped Resonance " 
Type as used in the " Visiodyne " Receiver]. 
-M. Chauvierre. (L'Onde Elec., Oct. 1936, 
Vol. 15, No. 178, pp. 645-649.) 

Author's summary :-The author studies briefly 
the conditions of employment, for television, of 
damped -resonance amplifiers [adopted, in the 
" Visiodyne," in preference to the aperiodic type 
for various reasons, including the possibility of 
correcting a high -frequency deficiency], and shows 
that for a given degree of selectivity it is impossible 
to increase the amplification indefinitely by increas- 
ing the number of stages. He gives some values of 
the coefficient Q of the quality of the circuits 
actually realised in practice [" For a single circuit, to 
obtain a Io% attentuation at 20o kc from the 
resonance frequency the circuit resistance must 
approach 6o ohms, corresponding to a Q of Io and an 
impedance of the order of 5000 ohms. With two 
circuits forming a stage, to preserve the same 
selectivity R must be about 90 ohms, making 
Q about 3.3 and Z about 3000 ohms. Thus we are 
far from the circuits used in radiotelephony "]. 
He considers, however, that with very steep -slope 
valves it is possible, in this very simple way, to 
obtain results satisfactory for television [the 10% 
loss at 200 kc from resonance " is sufficiently good, 
for . I.f. correction can be applied and, better 
still, the non -linearity of the i.f. amplifier can be 
used --provided the effect is not carried too far- 
to correct the lack of high frequencies by a syste- 
matic detuning "]. He also shows that the employ- 
ment of over -coupled resonant circuits [ circuits with 
coupling exceeding the optimum value, as proposed 
by " foreign technicians " for use as so-called 
" band filters "] does not lead to very good results, 
particularly as regards amplification. In such cases 
complex systems [mixed linking by over -coupled 
circuits and direct couplings, with systematic 
detuning], ought to be employed [but for a satisfac- 
tory compromise between quality and cost, the 
damped -resonance system with steep -slope valves 
appears to be the logical solution]. 

22I. REPRODUCTION OF TRANSIENTS BY TELEVISION 
AMPLIFIERS [Results of Analysis of the C. H. 
Smith and von Ardenne Circuits].-N. W. 
McLachlan. (Wireless Engineer, Oct. 1936, 
Vol. 13, No. 157, pp. 519-523.) The full 
analysis of the former circuit was given in the 
paper dealt with in 4129 of 1936: for von 
Ardenne's circuit see 1581 of 1936. 

222. INTERFERENCE WITH TELEVISION PROGRAMMES 
DUE TO APPARATUS FOR ULTRA -SHORT-WAVE 
DIATHERMY.-Esau & Roth. (See 81.) 
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223. FREQUENCY SPECTRUM OF THE DISTURBING 
VOLTAGE IN THE SPACE EXTERNAL TO 
SLIGHTLY ECCENTRIC [Television] CABLES 
[Magnetic Crosstalk Effect : Mathematical 
Treatment with Appropriate Approxima- 
tions for Induction Coefficients between Cable 
and External Telephone Lines, for Cable 
with and without Iron Sheath: Frequency 
Spectra of Voltage induced in Telephone 
Lines : Voltage Maximum in Medium 
Frequency Range].-H. Buchholz. (E.N.T., 
Sept. 1936, Vol. 13, No. 9, pp. 310-328.) 

224. THE OPTIMUM CROSS-SECTION OF THE SYM- 
METRICAL WIDE -BAND CABLE [for Television : 

Calculations].-F. Kirschstein : Green, Leibe 
& Curtis. (E.N.T., Sept. 1936, Vol. 13, 
No. 9, pp. 283-295.) 

See also 2605 of 1936. The writer of the present 
paper states that the results of the two papers are 
in practical agreement. He calculates " from simple 
electrostatic principles " the distribution of current 
density, the eddy -current losses in the screens, im- 
pedance, etc., and deduces rules for the optimum 
dimensions of the cable cross-section. 

225. OTHER PAPERS RELATING TO TELEVISION.- 
(See 26, 107, and 127.) 

226. FURTHER EXPERIMENTS WITH HIGH -VOLTAGE 
CATHODE-RAY [Projecting] RECEIVERS FOR 
HIGH DEFINITION. --von Ardenne. (Funk - 
tech. Monatshefte, Sept. 1936, No. 9, Supp. 
pp. 68-69.) 

Further development of the apparatus dealt 
with in 4126 of 1936 in which a sustained brightness 
of 885 lumens was announced. By improving the 
matching of the tube dimensions with the conditions 
existing at the 24 00o volts employed, the ray 
current has been quadrupled or more, till it has 
approached the limiting value allowed by the space 
charge for the given convergence angle and spot dia- 
meter. The data are :-ray current 0.37 MA ; ray 
power 9 w ; luminous output at screen about 4 
Hefner-Candles/w for a 61 x 8 cm raster ; brightness 
400 lumens. The line thickness was about 0.35 
mm (suitable for 180 lines). In his discussion of the 
optical arrangements when the apparatus is used 
as a projecting receiver, the writer contrasts the 
requirements of a home television equipment with 
that of a public cinema as regards the necessary 
angles of observation, horizontal and vertical : for 
home television he considers that these may be about 
3o° and 15° respectively, so that screens may be 
used which have some four times the reflecting power 
of diffusely reflecting screens. He concludes that 
for a convenient size of such a screen (" mirror - 
raster " or " channeled " aluminium, with half a sq. 
metre surface) there is just enough brightness avail- 
able (some 20 lux) to compare not too badly with 
cinema projection ; this however applies only to 18o 
lines, the 375 -line picture necessarily brings the 
brightness down to a quarter, and much work 
remains to be done before this loss can be made good 
in a satisfactory manner. It is mentioned that with 
the wide -aperture lenses used in the equipment 
described, the depth of focus is so small that care 
must be taken to make the fluorescent screen as 
flat as possible. See also 232, below. 

SS ENGINEER 43 

227. THE DEVELOPMENT AND IMPORTANCE OF THE 
CATHODE-RAY TUBE FOR TELEVISION [His- 
torical Survey : Possible Developments].- 
F. Schröter. jHochf:tech. u. Elek:akus., 
Sept. 1936, Vol. 48, No. 3, pp. 77-81.) 

228. COLD CATHODE -RAY -LIGHT SCANNER FOR 
TELEVISION PURPOSES.-W. Schnabel. (Arch. 
f. Elektrot., 22nd July, 1936, Vol. 3o, No. 7, 
PP. 46r-475.) 

A scanning tube is described (Fig. 3) which gives 
power up to 12 watts in the scanning beam with 
voltages of Io -12 kv. The returning beam is 
locked (Fig. 7) to prevent its track being seen on the 
pictures. The fluorescent screen and its charging -up 
are discussed ; disturbances arising from this cause 
are eliminated by sputtering a transparent silver 
film over the inside of the tube and screen. A 
thyratron circuit for producing the " kipp " 
oscillations is given (Fig. r1) ; it is notable for 
the small number of valves used and employs 
symmetrical voltages for the line deviation. The 
photocurrent amplifier is described (§ Iv) ; the 
fluorescent spot is used as a self -controlling 
light source and the photocell as a photoelectric 
generator. Fig. 12 shows a modulating bridge 
circuit, Fig 13 the arrangement for calibrating 
amplifiers. The effect of the fluorescent material 
used at the emitter on the definition of the received 
picture is discussed and illustrated by a series of 
screen photographs. A circuit is given (Fig. 25) 
for electrical compensation, at the emitter, of the 
afterglow effects. 

229. A TIME BASE EMPLOYING HARD VALVES 
[Thyratron replaced by Two High -Vacuum 
Valves : Sychronising Methods : the " Syn- 
cher " Valve : Measurement of Traverse 
Velocity].-O. S. Puckle. (Journ. Television 
Soc., June, 1936, Series 2, Vol. 2, Part 5, 
PP. 147-155.) 

23o. NOTES ON THE DESIGN OF A LINE -SCANNING 
TRANSFORMER.-D. M. Johnstone. (Journ. 
Television Soc., June, 1936, Series 2, Vol. 
2, Part 5, pp. 138-146.) 

231. TELEVISION " SPECTACLES " [Suggested Eye - 
Piece Set using Miniature Cathode -Ray 
Tubes].-(Wireless World, 3oth Oct. 1936, 
Vol. 39, p. 458.) 

232. EXPERIMENTS AND MEASUREMENTS ON 
STEREOSCOPIC PROJECTION WITH POLARISED 
LIGHT.-M. von Ardenne. (Zeitchr. f. tech. 
Phys., No. to, Vol. 17, 1936, pp. 332-337.) 

" The properties of dichroitic polarisation filters 
are investigated with regard to their application for 
space film projection. An apparatus is described with 
which the reflection characteristics of a number of 
known projection screens are measured with normal 
and polarised light. It is found that either a scatter- 
ing angle sufficient for a cinema theatre of normal 
construction or sufficiently small depolarisation is 
obtained. The two conditions can be fulfilled at 
once only by using mirror ' raster ' surfaces,which 
are described." See also 3857 of 1936. 

233. " TELEVISION OPTICS " [Book Review].-L. M. 
Myers. (World -Radio, 13th Nov. 1936, 
Vol. 23, p. 8.) 

I) 
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234/5. ON TIIE LIGHT INERTIA OF GASEOUS DIS- 
CHARGE'TUBES.-W. Romanov. (Tech. Phys. 
of USSR, No. 9, Vol. 3, 1936, pp. 778-785 : 

in German.) 
With mercury at 100-85o mm the inertia in- 

creases with frequency (Fig. 7 & lower curves of 
Fig. 4) : with mercury at 3o -5o mm it decreases 
as the frequency increases beyond a certain point 
(Fig. 6 & upper curve of Fig. 4). Low-pressure 
sodium and neon tubes behave like the low-pressure 
mercury tubes (Figs. 9 & Io appear to be wrongly 
numbered). In the discharge plasma of the low- 
pressure tubes, a.f. oscillations occur with d.c. 
feed, and the inertia decrease with increasing a.c. 
frequency is attributed to these oscillations, which 
reinforce the measured variable photocurrents in 
the particular frequency zone. The high-pressure 
tubes are the important ones for television, since 
only they can provide intense light : at 14 kc/s 
these show a four- to eight -fold reduction of the 
variable component, indicating considerable inertia. 
For Russian version see Journ. of Tech. Phys. [in 
Russian], No. 9, Vol. 6, 1936, pp. 1520-1526. 
236. ALMOST INERTIA -LESS CONTROL OF LIGHT BY 

SUPERSONIC WAVES.-H. E. R. Becker. 
(Hochf:tech. u. Elek:akus., Sept. 1936, Vol. 
48, No. 3, pp. 89-91.) 

Development of work referred to in 3475 of 1936. 
Modulated h.f. oscillations are impressed on the 
quartz crystal, which can be driven at frequencies up 
to those required for television by using optical 
arrangements with a Nipkow disc, as shown in Figs. 
2, 3. The inertia of the device is found to be deter- 
mined in practice only by the transit time of the 
acoustic wave across the liquid in the trough. 
237. THE KERR EFFECT IN NITROTOLUOL [Tempera- 

ture Variationl.-F. Gabler & P. Sokob. 
(Naturwiss., 4th Sept. 1936, Vol. 24, No. 
36, p. 59o.) For method see 3100 of 1936. 

238. VARIATION WITH TEMPERATURE OF THE ELEC- 
TRIC DOUBLE REFRACTION (KERR EFFECT) 
OF A LIQUID MIXTURE WITH A CRITICAL 
MIXING POINT.-A. Goldet. (Comptes Ren- 
dus, 19th Oct. 1936, Vol. 203, No. 16, pp. 
716-718.) 

239. " HANDBUCH DER EXPERIMENTAL PHYSIK : 

PART I-MAGNETOOPTIK " [Book Review].- 
W. Schütz. (Review Scient. Instr., Oct. 1936, 
Vol. 7, No. Io, p. 373.) 

240. AN APPARATUS FOR THE TRANSFORMATION OF 
LIGHT OF LONG WAVELENGTH INTO LIGHT 
OF SHORT WAVELENGTH. II-THE INFLU- 
ENCE OF MAGNETIC FIELDS.-F. Coeterier 
& M. C. Teves. (Physica, Nov. 1936, Vol. 3, 
No. 9, pp. 968-976: in English.) 

In the early form of the " image transformer " 
(1934 Abstracts, p. 331) only an elementary form 
of electron optics was employed. The present 
writers have obtained considerably improved 
results by using a combination of a simple electro- 
static accelerating field and the magnetic focusing 
field given by a long coil. Rotation of the image 
is avoided by using a permanent ring magnet instead 
of an electro -magnet. The production of satis- 
factory transparent photocathodes and transparent 
fluorescent screens, possessing electrical con- 
ductivity, is discussed. A transparent film of 

platinum is used below the caesium -treated 
silver layer (in the case of the photocathode) 
to provide the necessary conductivity, and is 
prevented from losing its conductivity when 
exposed to the air by a very thin coating of quartz. 
A similar construction is used for the screens, and 
it is found incidentally that the fluorescent powder 
adheres much better to the sublimed quartz layer 
than to a glass surface. 
241. THE CONSTRUCTION OF TRANSPARENT AND 

ELECTRICALLY CONDUCTING PHOTOCATHODES 
AND FLUORESCENT SCREENS.-Coeterier & 
Teves. (See 240.) 

242. NEW CURRENT -MULTIPLYING VALVES : THE 
FARNSWORTH MULTIPACTOR AND THE CASTEL- 
LANI T-TUBE.-Saic. (Funktech. Monats- 
hefte, Oct. 1936, No. ro, pp. 371-372.) 

Although occurring in the title, the Castellani 
valve (announced from Mailand) is only mentioned 
as resembling the Zworykin T -tube. " So far as is 
known, this tube is already being made industrially 
and employed-successfully according to reports- 
for television." 
243. ON SECONDARY -EMISSION ELECTRON MULTI- 

PLIERS.-L. A. Kubetski. (Automatics & 
Telemechanics [in Russian], No. I, 1936, pp. 
17-29.) 

Kubetski's work was referred to in 4145 of 
1936 (Shmakov). In the present paper a general 
discussion of the subject is presented together with 
the main theoretical considerations. A survey of the 
work carried out at the Telemechanics Institute of 
U.S.S.R. is given, and the latest (ring type) electron 
multiplier developed there is described. This 
multiplier is essentially a vacuum tube with a 
number of silver rings deposited on its inner surface 
and inclined at an angle to the longitudinal axis. 
If gradually increasing potentials are applied to the 
consecutive rings and the tube is placed in a 
magnetic field perpendicular to its axis, the elec- 
trons emitted from one of the rings are deflected 
to the inner surface of the next ring, from which a 
greater number of electrons are liberated. Tubes 
were constructed on this principle having an ampli- 
fication factor of 500 00o and more. The output 
current-intensity/illumination characteristic of this 
multiplier is a straight line and the modulation 
characteristic showing the output current for 
various voltages applied to one of the rings also has 
an almost straight portion. 

On the basis of the theoretical and experimental 
results obtained, various fields of application of 
electron multipliers are discussed. 
244. THE DEPTH AT WHICH SECONDARY ELECTRONS 

ARE LIBERATED.-Bruining. (See I17.) 
245. THE RECIPROCAL RELATION BETWEEN THE 

EMISSION OF SECONDARY ELECTRONS WITH 
PHOTOSENSITIVITY AND THE THERMO-ION 
EFFECT.-A. Dobrolyubski. (Zeitschr. f. 
Physik, No. 9/Io, Vol. 102, 1936, pp. 
626-628.) See also 248. 

246. SOFT X-RAYS AND PHOTOELECTRONS FROM 
NICKEL AT DIFFERENT TEMPERATURES [and 
the Increase of Secondary Emission at Curie 
Point].-Rao. (Current Science, Bangalore, 
Aug. 1936, Vol. 5, No. z, pp. 73-74.) 
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247. THE OPTICAL CONSTANTS OF THIN SILVER 
FILM S.--Goos. (See 3o.) 

248. ON THE SECONDARY ELECTRON EMISSION 
FROM COMPOSITE SURFACES.-A. N. 
Dobrolyubski. (Journ. of Tech. Phys. 
[in Russian], No. 9, Vol. 6, 1936, pp. 1489- 
1496.) 

An account of experiments carried out with 
three -electrode vacuum photocells (Fig. I) having 
the electrodes made from one of the following 
materials : Ba -Ni, Ag2O-Ag, Cs-Ag2O-Ag, and 
Cs-Cs2O-Ag. 

The following observations were made :-(a) the 
variation of the secondary emission coefficient due 
to the variation of the energy of the primary 
electrons ; (b) the energy distribution of the 
secondary electrons ; (c) the saturation effect of the 
secondary emission ; (d) the relationship between 
the secondary emission coefficient and the light 
sensitivity of the electrode ; and (e) the effect of 
the density and the angle of incidence of the primary 
beam on the secondary emission coefficient. A 
number of experimental curves are shown and a 
theoretical interpretation is given of the results 
obtained. See also 245. 

249. ON THE THEORY OF THE GAS -FILLED PHOTO- 
DYNATRON.-N. D. Morgulis. (Journ. of 
Tech. Phys. [in Russian], No. 9, Vol. 6, 1936, 
pp. 1497-1501.) 

In order to raise the secondary -emission current 
in a three -electrode photocell (Fig. I) the cell may 
be filled with some inert gas such as argon at a 
pressure of the order of 0.1 mm Hg. Owing to 
ionisation of the gas and the striking of the elec- 
trodes by the ions, the number of secondary electrons 
liberated from the electrodes will be increased and 
the secondary -emission current thus raised. In the 
present paper a quantitative analysis is given of 
the processes taking place in such a cell, and a 
formula (14) is derived determining the total 
amplification factor. 
250. THALLOFIDE CELL [Photoelectric Resistance 

depending on Internal Photoelectric Effect : 

Spectral Sensitivity Curve : Illumination/ 
Current Curve : Use in Infra -Red Telephony 
and Relays].-(E.T.Z., 24th Sept. 1936, 
Vol. 57, No. $9, p. 1117: short note only.) 

251. THE PETOSCOPE : A NEW PRINCIPLE IN 
PHOTOELECTRIC APPLICATIONS.-Fitzgerald. 
(See 435.) 

252. FREQUENCY VARIATION OF BARRIER -LAYER 
PHOTOCELLS.-F. W. Gundlach. (Arch. f. 
Elektrot., 15th Oct. 1936, Vol. 3o, No. io, 
pp. 625-637.) 

The alternating voltages arising from alternating 
illumination of barrier -layer photocells were 
measured by balancing them against the voltage 
given by a vacuum photocell under the same illu- 
mination. The results, were considered in the light 
of an equivalent circuit (Fig. i 2) corresponding to 
the theory of von Auwers & Kerschbaum (1931 

.bstracts, p. 103). The resistance and capacity of 
the barrier layer depend on the direct current 
flowing through it. The sensitivity and frequency 
variation can be much improved by impressing on 

e cell a direct current in the barred direction. 
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253. THE SELENIUM RECTIFIER PHOTOCELL : MANU- 
FACTURE, PROPERTIES, AND USE IN PHOTO- 
METRY.-J. S. Preston. (Journ. I.E.E., 
Oct. 1936, Vol. 79, No. 478, PP. 424-434 
Discussion pp. 448-452.) From the N.P.L. 

254. THE SELENIUM RECTIFIER PHOTOELECTRIC 
CELL : ITS CHARACTERISTICS AND RESPONSE 
TO INTERMITTENT ILLUMINATION.-J. J. 
MacGregor -Morris & R. M. Billington. 
(Journ. I.E.E., Oct. 1936, Vol. 79, No. 478, 
pp. 435-448 : Discussion pp. 448-453.) 
Including the use of the Campbell-Freeth 
compensation circuit and the desirability or 
otherwise of applying an external voltage. 

255. PHOTOELECTRIC PROPERTIES OF BARIUM AND 
CALCIUM [Measurements of Constants, Tem- 
perature Coefficients, Absolute Photoelectric 
Yield, Optical Reflection Coefficient : Cal- 
cium Surface not homogeneous after Heat- 
ing].-N. C. Jamison & R. J. Cashman. 
(Phys. Review, 1st Oct. 1936, Series 2, Vol. 50, 
No. 7, pp. 624-631.) 

256. NOTE ON THE ANALYSIS OF PHOTOELECTRIC 
DATA [Comparison of Different Methods of 
Plotting for Determination of Work Func- 
tion].-R. J. Cashman & N. C. Jamison. 
(Phys. Review, 15th Sept. 1936, Series z, 
Vol. 5o, No. 6, pp. 568-569.) 

257. THE PHOTOELECTRIC PROPERTIES OF ZINC 
[Measurements of Work Function and Its 
Variation with Air Pressure].-C. F. DeVoe. 
(Phys. Review, 1st Sept. 1936, Series 2, 
Vol. 50, No. 5, pp. 481-485.) 

258. THE CHEMICAL CONDITIONS OF THE PHOTO- 
ELECTRICALLY ACTIVE HYDROGEN LOAD OF 
PLATINUM AND TANTALUM.-K. Reger. 
(Zeitschr. f. Physik, No. 3/4, Vol. 102, 1936, 
pp. 156-162.) 

Continuation and extension of Bethe's experi- 
ments (1933 Abstracts, p. 278). It is found that 
absolutely pure molecular hydrogen is not photo- 
electrically active when adsorbed on platinum or 
tantalum. The presence of impurities (in particular 
oxygen) or the dissociation of the hydrogen into 
atoms is necessary for photoelectric action. 

259. THE LUMINESCENCE OF SOLID SUBSTANCES 
PRODUCED BY DIRECT EXCITATION IN A 

GEISSLER DISCHARGE TUBE [is due mainly 
to the Action of Ultra -Violet Radiation].- 
M. Servigne. (Comptes Rendus, 28th Sept. 
1936, Vol. 203, No. 13, pp. 581-583.) 

260. OPTICAL ABSORPTION BY THE ALKALI HALIDES 
[Theoretical Investigation of Relations be- 
tween Three Types of Theory].-J. C. Slater 
& W. Shockley. (Phys. Review, 15th Oct. 
1936, Series z, Vol. 50, No. 8, pp. 705-719.) 

261. ELECTRONIC ENERGY BANDS IN SODIUM 
CHLORIDE [with Difficulties of calculating 
Ultra -Violet Absorption Frequency].-W. 
Shockley. (Phys. Review, 15th Oct. 1936, 
Series 2, Vol. 50, No. 8, pp. 754-759.) 

D 2 
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262. ON THE ELECTRONIC CONSTITUTION OF 
CRYSTALS ; LIF AND LIH [Computations].- 
P. H. Ewing & F. Seitz. (Phys. Review, 
15th Oct. 1936, Series 2, Vol. 50, No. 8, 

PP. 760-777.) 
263. MEASUREMENT OF THE NUMBER OF COLOUR 

CENTRES IN KC1 CRYSTALS [Analytical 
Chemical Method of determining Factor of 
Proportionality of Colour Centres to Product 
of Maximum Absorption Constant and 
Width of Absorption Band : Calibration of 
Optical Determination].-F. G. Kleinschrod. 
(Ann. der Physik, Series 5, No. 2, Vol. 27, 
1936, pp. 97-107.) 

264. ELECTRICAL OBSERVATIONS ON THE OPTICAL 
FORMATION AND DISAPPEARANCE OF COLOUR 
CENTRES in KBr AND KCI CRYSTALS [Meas- 
urements of Optical Absorption Spectrum 
and Spectral Distribution of Currents pro- 
duced in Crystal by Light : This does not 
agree with Photochemically Effective Ab- 
sorption of Light : Unknown X -Centres 
cause Photoelectric Currents].-G. Glaser. 
(Ann. der Physik, Series 5, No. 3, Vol. 27, 
1936, pp. 217-232.) 

265. THE PRIMARY PHOTOELECTRIC CURRENT IN 
KBr CRYSTALS CONTAINING COLOUR CENTRES 
IN AN ALTERNATING ELECTRICAL FIELD 
[Specific Photoelectric Conductivity as 
Function of Frequency : Saturation Value : 

Mean Free Paths of Electrons limited only 
by Their Length of Life and not by Granular 
Structure].-A. Naumann. (Ann. der 
Physik, Series 5, No. 3, Vol. 27, 1936, 
PP. 233-242.) 

266. PRODUCTION OF DISCOLORATION AND LUMIN- 
ESCENCE BY BECQUEREL RAYS. IV [Re- 
port on Recent Viennese Papers on the 
Production of Colour Centres in Natural 
Crystals of Rocksalt, Fluorite, etc.].-K. 
Przibram. (Zeitschr. f. Physik, No. 5/6, 
Vol. 102, 1936, pp. 331-352.) 

MEASUREMENTS AND STANDARDS 
267. THE MEASUREMENT OF ELECTRIC FIELD 

STRENGTHS AT [Ultra-] HIGH FREQUENCIES 
[by Heat generated in a Polar Dielectric].- 
S. J. Braude. (Physik. Zeitschr. der Sowjet- 
union, No. 1, Vol. Io, 1936, pp. 106-I Io : in 
German : Journ. of Tech. Phys. [in Russian], 
No. 8, Vol. 6, 1936, pp. 1352-1355.) 

Debye (1934 Abstracts, p. 283) gave the formula 
(I) for the relation between the quantity of heat set 
free in a polar dielectric and the electric field in 
which it finds itself, and calculated the relaxation 
times T for several substances ; these were of the 
order of IO 12, so that the maximum heating for 
such substances would be produced by wave- 
lengths of a few millimetres. To produce sufficient 
heating, for measuring purposes, by ultra -short and 
decimetre waves, a container of some 60 cilia 
volume would be required. Now, however, the 
author has checked Malsch's value for r for hexyl 
alcohol (2352 of 1935) and uses this liquid for 
field -strength measurement. With the long re- 
laxation time possessed by a solution of hexyl 
alcohol in benzol, the container need be of only 
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2 cm diameter : a capillary tube of 0.7 mm diameter 
is fused into the bulb to act as indicator, and a 
curve is plotted giving the field strength as a 
function of distance between bulb and radiator. 

268. ABSORPTION AND DISPERSION MEASUREMENTS 
ON ELECTROLYTIC SOLUTIONS IN GLYCERINE 
FOR SHORT ELECTRIC WAVES [IO -20 m ; 

Conductivity Maximum at 14 m : Discussion 
by Debye Theory].-W. Schmacks. (Ann. 
der Physik, Series 5, No. 4, Vol. 27, 1936, 
PP. 285-298.) 

269. VOLTAGE MEASUREMENTS AT VERY HIGH 
FREQUENCIES WITH THE DIODE VOLTMETER. 
-M. von Ardenne. (Hochf:tech. u. Elek: 
akus., Oct. 1936, Vol. 48, No. 4, pp. 
117-120.) 

For previous work on the diode voltmeter see 
Rohde, 1931 Abstracts, p. 393 ; Megaw, 1898 & 
2332 of 1936 ; Fortescue, 3999 0f 1935. Here a new 
form is described in which the frequency range is 
increased ten times, up to 1.5 x Io9 c/s. The sources 
of error are first considered in so far as they limit 
the measurable frequency or amplitude ranges. 
The new form is designed to have very small 
capacity, with a definite but variable anode/cathode 
distance of 5 to Io x to s mm (Fig. 2), adjustable 
with a microscope drive. This eliminates transit 
time errors ; errors due to voltages along the leads 
are also lessened by very short anode leads. The 
circuit is shown in Fig. 6 ; Fig. 8 gives the cali- 
bration curve and Fig. 9 the effect on the voltage 
reading of varying the electrode distance at different 
frequencies. 

270. METHOD OF COMPARING D.C. AND ULTRA- 
HIGH -FREQUENCY CURRENT CALIBRATIONS 
OF THERMO-JUNCTION [by Photocell Calibra- 
tion of Filament-Current/Luminosity of a 
Lamp].-S. M. Smith. (In Wright's paper, 
288, below.) 

271. THE MEASUREMENT OF RESISTANCES, AND OF 
THE PERMITTIVITY AND POWER FACTOR OF 
DIELECTRICS, BETWEEN I04 and 108 C/S.- 
Hartshorn & Ward. (See 351.) 

272. CATHODE RAYS FOR THE ULTRA -HIGH FRE- 
QUENCIES [Accurate Voltage Measurements 
up to 300 Mc/s made possible with Cathode - 
Ray Oscillograph by Correction for Transit 
Time].-L. L. Libby. (Electronics, Sept. 
1936, Vol. 9, No. 9, pp. 15-17.) In practice, 
it is proposed to use the cathode-ray oscillo - 
graph not directly but to calibrate a valve 
voltmeter. 

273. THE MEASUREMENT OF RADIO -FREQUENCY 
POWER [Possibilities of Cathode -Ray (and 
Planimeter) Wattmeter between 6o c/s and 
40 Mc/s : Defects of " Lamp Load " Method]. 
-A. H. Taylor. (Proc. Inst. Rad. Eng., Oct. 
1936, Vol. 24, No. IO, pp. 1342-1366.) 
" Indispensable " for certain problems and 
very rapid and convenient for others where 
too high an accuracy is not demanded. 
At 4o Mc/s the accuracy is probably not 
better than 15%. Power range down to 
I/Iooth watt. 
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274. THE CATHODE-RAY OSCILLOG'RAPH AS A 

MEASURING INSTRUMENT [Survey].-E. 
Klein. (Funktech. Monatshefte, Oct. 1936, 
No. to, pp. 377-385.) 

275. VOLTAGE RESONANCE AND ITS APPLICATIONS 
[e.g. to Measurements of Dielectric Constants]. 
-M. Beauvilain. (L'Onde Elec., Oct. 1936, 
Vol. 15, No. 178, pp. 65o-658.) 

Voltage resonance, " whose properties and appli- 
cations, though little known, are very interesting " 
and very simple to use, is given-in the usual case 
when tuning is done by condenser variation-by 
Cree = LI (R2 + L2w2), instead of by the relation 
Cr, = I/Lw2 holding for current resonance : in 
general, R2 is negligible compared with L2w2, so 
that the two types of resonance occur at praticallly 
the same value of C and the resonance voltages are 
practically equal. The logarithmic decrement is 
given by 8/ir = (C1 - C2)12C,.e, for voltage re- 
sonance and = (C1 - Cre,)/C1 for current reson- 
ance : if the latter relation is applied, as it some- 
times is, to voltage resonance, the error is the 
greater the higher the damping of the circuit. Vol- 
tage resonance is easily observed by introducing the 
circuit into the grid circuit of the first valve of any 
valve -voltmeter. Applications here described are 
the measurement of the h.f. resistance of an oscil- 
lating circuit or of a high resistance, and the deter- 
mination of a capacity which is shunted by re- 
sistances from which it cannot be separated. The 
author has used the principle for measuring the 
dielectric constant of electrolytes. 

276. A METHOD FOR MEASURING THE DIELECTRIC 
CONSTANT, SPECIFIC CONDUCTIVITY AND 
ANGLE OF LOSS OF LIQUID AND GRANULAR 
BODIES AT ULTRA -HIGH FREQUENCIES.- 
K. S. Belyakova. (Journ. of Tech. Phys. 
[in Russian], No. 9, Vol. 6, 1936, pp. 
1561-1573.) 

A theory is developed for measuring a complex 
load connected at the end of a Lecher system, by 
noting the distribution of currents and voltages in 
the system. On the basis of this theory a method is 
proposed in which the material under investigation is 
placed in a condenser terminating a Lecher system. 
The apparatus developed for this purpose is des- 
cribed and the procedure to be followed in the 
measurements is discussed in detail. A table is 
given showing the results obtained for such materials 
as benzol, glycerine, flax oil, yeast -dough, barley, 
etc. 

277. THE DIELECTRIC CONSTANT OF MERCURY 
VAPOUR AS A FUNCTION OF DENSITY FOR 
VARIOUS TEMPERATURES [Measurements 
show Constancy of Claudius-Mossotti Ex- 
pression].-P. Wüsthoff. (Ann. der Physik, 
Series 5, No. 4, Vol. 27, 1936, pp. 312-328.) 

278. INDICATION OF A DECREASE IN THE POLAR- 
ISABILITY OF A NON -POLAR MOLECULE BY 
PRESSURE [from Measurements of the 
Dielectric Constant of CO2].-Michels, 
Michels-Veraart & Bijl. (Nature, igth Sept. 
1936, Vol. 138, pp. 509-520.) 
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279. ANOMALOUS BEHAVIOUR OF THE DIELECTRIC 
CONSTANT OF HIGH -ORDER ORGANIC ACIDS 
NEAR THE SOLIDIFYING POINT.-B. Piekara. 
(Physik. Zeitschr., Ist Sept. 1936, Vol. 37, No. 
17, pp. 624-627.) 

280. MEASUREMENTS OF SMALL CONDUCTIVITIES 
AND DIPOLE LOSSES WITH LONG WAVES 
[18 000-170 m : Method of Simultaneous 
Measurement of Small Conductivities, Dipole 
Losses and Dielectric Constant, using Bar- 
retter Arrangement : Measurements with 
Organic Liquids].-C. Schreck. (Ann. der 
Physik, Series 5, No. 3, Vol. 27, 1936, pp. 
261-284.) 

281. MEASUREMENT OF THE " ANGLE OF CIRCU- 
LATION " IN AMPLIFIERS.-Tiberio. (See 

72.) 

282. LOGARITHMIC VALVE -VOLTMETER FOR AUDIO- 
FREQUENCIES.-W. Holle & E. Lubcke. 
(Hochf:tech. u. Elek:akus., Aug. 1936, Vol. 
48, No. 2, PP. 41-45.) 

The instrument here described (circuit Fig. 6) 

has a range of 8o db with a regulating speed 
of 75o db/sec. Self -oscillation is avoided by the use 
of (1) a circuit tuned to a very low frequency working 
in a limiting aperiodic condition, and (2) a push-pull 
regulating amplifier (§ I). The problem of regu- 
lation is considered in general (§ n) with the various 
possible regulation functions and characteristics 
(Figs. 2-5). The valves required (§ m) and the 
finished instrument (§ Iv) are described ; Fig. 8 

shows its characteristic and frequency curves. Its 
applications to the investigation of the frequency 
curves of a dynamic loudspeaker (with discussion of 
the question whether a triode or a pentode should 
be used in the last stage of the receiver) and to 
measurements of absorption of sound by walls are 
discussed in § v. 

283. THE RECTIFIER METHOD FOR HIGH -VOLTAGE 
MEASUREMENT WITH GLOW -DISCHARGE 
RECTIFIERS.-J. L. Jakubowski. (Arch. f. 
Elektrot., 22nd July, 1936, Vol. 3o, No. 7, 

PP 430-445.) 

284. SOME NEW HIGH-TENSION MEASURING IN- 
STRUMENTS [Ionic Wind Voltmeter : Ballistic 
Electrostatic (Ellipsoid) Voltmeter].-W. M. 
Thornton. (Journ. I.E.E., Oct. 1936, Vol. 

79, No. 478, pp. 483-486.) For transient as 
well as steady voltages or currents. 

285. VOLTAGE MEASUREMENT USING LIMITING 
VOLTAGES [between Two Discharge Forms] 
AND SPARK VOLTAGES.-M. Toepler. (Arch. 
f. Elektrot., 15th Oct. 1936, Vol. 3o, No. ro, 
pp. 663-670.) 

286. THE EXACT MEASUREMENT OF THE ELEC- 
TRICAL CONDUCTIVITY AND THE PER- 
MEABILITY OF IRON WIRES [Calculations 
and Measurements of Impedance of Stretched 
Wire and Ring Coil with Wire Core].- 
E. Rath. (Arch. f. Elektrot., 15th Oct. 
1936, Vol. 3o, No. ro, pp. 651-662.) 
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287. " PRINCIPLES OF ELECTRIC AND MAGNETIC 
MEASUREMENTS " [Book Review].-P. 
Vigoureux & C. E. Webb. (Review Scient. 
Instr., Oct. 1936, Vol. 7, No. ro, p. 367.) 

288. MARCONI ULTRA -SHORT-WAVE STANDARD SIG- 
NAL GENERATOR [20-I00 MC/S : Continuously 
Variable Output 0.0005-100 mV].-F. M. 
Wright. (Marconi Review, July/Aug. 1936, 
No. 61, pp. 3o-34.) See also Smith, 270, 
above. 

289. THYRATRON -OPERATED WAVE GENERATOR.- 
Rajam. (See 175.) 

29o. A LABORATORY -TYPE BEAT -FREQUENCY 
AUDIO OSCILLATOR AND R. F. SIGNAL 
GENERATOR.-De Soto. (QST, Oct. 1936, 
Vol. 20, No. Io, pp. 41-45 and 102.) 

291. A NEW D.C. POWER -MEASURING BRIDGE 
WITH AUTOMATIC BALANCING [using Triode 
as Variable Resistance with Grid Bias con- 
trolled by Special M.C. Meter Movement 
without Mechanical Restoring Force].- 
K. Sauermann. (E.T.Z., 12th Nov. 1936 
Vol. 57, No. 46, pp. 1317-1319.) 

292. ELECTROSTATIC SCREENING OF A.C. BRIDGES 
IN THE NOTE -FREQUENCY RANGE [Survey]. -Th. Walcher. (E.T.Z., 19th Nov. 1936, 
Vol. 57, No. 47, p. 1352: summary only.) 

293. A NEW ALTERNATING -CURRENT NULL INDI- 
CATOR [Sensitivity at least equal to that of 
Conventional D.C. Null Indicators].- 
Gieringer. (Review Scient. Instr., Nov. 
1936, Vol. 7, No. I1, PP. 414-419.) A 
d.c. meter is used with a rectifier in a special 
circuit giving an a.c. bias, whose effects 
are balanced out of the indicator. Without 
this bias the combination is definitely 
unsatisfactory. 

294. SPOT AND SHORT -PERIOD GALVANOMETERS. 
-Cambridge Inst. Company. (Journ. 
Scient. Instr., Nov. 1936, Vol. 13, No. 1I, 
PP. 372-374.) 

295. A STANDARD ELEMENT OF SMALL VOLTAGE 
[composed of Cd Amalgams of Different 
Concentrations].-W. Gremmer. (Physik. 
Zeitschr., 15th Oct. 1936, Vol. 37, No. 20, 
PP- 697-699.) 

296. PROGRESS IN THE ASTRONOMICAL DETER- 
MINATION OF TIME [Short Summarising 
Report : Wireless Signals : Quartz Clocks]. -H. C. Freiesleben. (Naturwiss., 9th Oct. 
1936, Vol. 24, No. 41, pp. 648-650.) 

297. THE EXACT MEASUREMENT OF RADIO FRE- 
QUENCIEs.-A. Sabbatini. (Alta Frequenza, 
Oct. 1936, Vol. 5, No. Io, pp. 63o -65o.) 

Description of the equipment used in the P.T.T. 
Section of the Experimental Institute of Communi- 
cations in Rome. The secondary standard is a 
I000 -c/s Sullivan fork driving a synchronous clock 
for checking against time signals. The frequencies 
to be measured are compared by the beat method 
with the frequency of a very stable oscillator 
working between loo and 250 kc/s ; the comparison 
is made either directly or (for the higher frequencies 

up to 25 Mc/s) after frequency division. The 
oscillator itself is checked against the harmonics 
of the fork or of a 10 kc/s circuit synchronised 
by the fork. 

298. A NEW PRECISION QUARTZ WAVEMETER.- 
L. Bergmann. (Hochf:tech. u. Elek:akus., 
Sept. 1936, Vol. 48, No. 3, pp. 87-89.) 

The principle of this wavemeter is that " an 
optical image of a slit is formed through a quartz 
plate excited piezoelectrically in its harmonics. 
The distance of the first -order diffraction images 
thus formed is measured by a micrometer eyepiece. 
This distance gives at once the order of the har- 
monic in question and, once the quartz has been 
calibrated, the frequency of the oscillation which 
is exciting the quartz." Experimental results are 
tabulated. 

299. THE TEMPERATURE COEFFICIENTS OF SHEAR 
AND LONGITUDINAL MODES OF VIBRATION 
[No Unique Angle of Orientation, inde- 
pendent of Crystal Dimensions, gives Zero 
Coefficient for Shear Mode : Application to 
grinding Quartz Plates of Lower Coefficient]. -H. Osterberg. (Review Scient. Instr., 
Sept. 1936, Vol. 7, No. 9, pp. 339-341.) 

300. INTENSITY OF THE CENTRAL SPOT PRODUCED 
BY X-RAYS PENETRATING PIEZOELEC- 
TRICALLY OSCILLATING QUARTZ CRYSTALS 
[No Certain Change in Intensity found : 

Fox & Fraser's Result due to Accidental 
Circumstances].-G. E. M. Jauncey & A. T. 
Jaques. (Phys. Review, 1st Oct. 1936, 
Series 2, Vol. 5o, No. 7, p. 672.) See also 
285 of 1936 and 3188 of 1935. 

30I. MEASUREMENT OF DAMPING DECREMENTS 
IN PIEZO-CRYSTALS.-H. Gockel. (Physik. 
Zeitschr., 15th Sept. 1936, Vol. 37, No. 18, 
PP- 657-659.) 

" A method is described by which the damping 
decrement of oscillating piezo-crystals may be 
determined from the natural decrease in the oscilla- 
tions of the free, unloaded crystal. The measure- 
ments show that the damping is in general greater 
for substances in which the velocity of sound is 
small. The decrement is, to a great extent, de- 
pendent on the nature of the crystal surface. In 
addition to quartz and tourmaline, asparagine 
appears to be suitable for technical applications." 
302. ASPARAGINE AS A PIEZOELECTRIC CRYSTAL.- 

Gockel. (See 301.) 

303. THE TEMPERATURE VARIATION OF THE 
ELASTIC MODULI OF NaC1, KCI AND MgO 
[measured with Composite Piezoelectric 
Oscillator of Quartz and the Crystal under 
Investigation].-M. A. Durand. (Phys. Re- 
view, Series 2, Vol. 50, No. 5, pp. 449-455.) 
For method see also Rose, 2327 of 1936. 

304. CRYSTALLINE SYMMETRY AND SHEAR CON- 
STANTS OF ROCHELLE SALT.-R. Taschek & 
H. Osterberg. (Phys. Review, 15th Sept., 
1936, Series 2, Vol. 50, No. 6, p. 572.) 

305. THE PIEZOELECTRIC PROPERTIES OF ROCHELLE 
SALT.-Norgorden : Mueller. (See 161.) 
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306. A NEW PRECISION FREQUENCY RECORDER 
[for Commercial Frequencies : Accurate to 
± 0.02% : Continuous Ink-Writing].-W. 
Geyger. (E.T.Z., 19th Nov. 1936, Vol. 57, 
No. 47, PP 1337-1340.) 

307. SENSITIVE FREQUENCY METER WITH POINTER 
[for measuring Mains Frequency : Watt- 
meter System on Phase Jump Principle : 

One Rotating Coil acts simultaneously as 
Measuring and Spring Coil].-H. Boekels 
& F. W. Müller. (E.T.Z., 29th Oct. 1936, 
Vol. 57, No. 44, pp. 1259-1261.) 

308. THE CALIBRATION OF HIGH -SENSITIVITY FRE- 
QUENCY METERS [with Full -Scale Range 
of 2 Cycles or less : for Photoelectric Fre- 
quency Recorders, etc.].-S. C. Richardson. 
(Gen. Elec. Review, Oct. 1936, Vol. 39, No. 
Io, pp. 501-503.) For such a recorder see 
La Pierre, 1933 Abstracts, p. 581. 

309. A THYRATRON STROBOSCOPE [for Frequency 
Measurement].-Spilsbury. (Journ. I.E.E., 
Nov. 1936, Vol. 79, No. 479, pp. 585-587 
Discussion pp. 589-594.) See also 233o of 
1936. 

310. THE INDUCTANCE OF IRON -CORED COILS 
HAVING AN AIR GAP [Curves of Variation of 
Inductance with Length of Gap : Method 
of Estimating Effect of Leakage : Formula 
for Calculation of Inductance for Iron 
Stampings with Rectangular Window and 
Air Gap in Longer Side].-G. F. Partridge. 
(Phil. Mag., Oct. 1936, Series 7, Vol. 22, 
No. 148, pp. 665-678.) 

311. CALCULATION OF THE ELECTROMAGNETIC 
FIELD OF A SYSTEM OF COILS WITH A 

STRAIGHT CORE OF CIRCULAR SECTION AND 
INDEFINITE LENGTH [and Infinite Per- 
meability : Formulae for Magnetic Induc- 
tion at Any Point : Indication of Method 
of Numerical Calculation].-J. Loiseau. 
(Rev. Gén. de l'Élec., 26th Sept. 1936, Vol. 
4o, No. 13, pp. 390-397.) 

312. DISCUSSION ON " THE ALTERNATING -CURRENT 
RESISTANCE OF TUBULAR CONDUCTORS."- 
Arnold. (Journ. I.E.E., Nov. 1936, Vol. 79, 
No. 479, pp. 595-596.) See 2759 of 1936. 

313. THE DETERMINATION OF ABSOLUTE UNITS 
[Analysis of Method of Calibration of Units : 

Experimental Laws involved : Arbitrary 
Assumptions introduced].-N. Campbell. 
(Proc. Phys. Soc., Ist Sept. 1936, Vol. 48, 
Part 5, No. 268, pp. 708-718: Discussion 
pp. 718-722.) 

CLASSICAL ELECTRICAL METROLOGY AND THE 
SYSTEMS OF UNITS DERIVED FROM IT : 

CRITICAL EXAMINATION.-G. Giorgi. (Rev. 
Gén. de l'Élec., loth Oct. 1936, Vol. 40, No. 
15, PP. 459-468.) 

SUBSIDIARY APPARATUS AND MATERIALS 
315. SOME PHENOMENA IN THE USE OF CONTROLLED 

" KIPP " OSCILLATIONS AS TIME AXIS FOR 
THE CATHODE-RAY OSCILLOGRAPH.-Kaspar. 
(Hochfaech. u. Elek:akus., Aug. 1936, Vol. 
48, No. 2, pp. 53-56.) 

The kipp " (relaxation) oscillation is assumed 
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to have a saw -tooth form and to produce a linear 
time base ; an angular oscillation is the subject 
of investigation. Its wandering over the screen 
when the " kipp " oscillation is uncontrolled is 
investigated theoretically (§ I) ; the velocity of 
transit across the screen provides a means for the 
optical determination of frequency and frequency 
deviation. Synchronisation occurs when the 
angular oscillation is coupled intothe grid circuit 
(§ II) ; in § III the time is calculated which elapses 
until photographic recording is possible. The 
variable parameters and the stability of the con- 
trolled " kipp " oscillations (§§ Iv, v) and the de - 
ionisation and pre -striking times of the thyratron 
used (§ VI) are also considered. 

316. THE CATHODE-RAY OSCILLOGRAPH: ITS PRE- 
SENT DEVELOPMENT, APPLICATION AND COM- 
PARISON.-VOn Borries. (Zeitschr. V.D.I., 
12th Sept. 1936, Vol. 8o, pp. 1135-1141.) 

317. A METHOD OF TIME MARKING WITH A CATHODE- 
RAY OSCILLOGRAPH [Time Intervals down 
to below r/loo 000 th Sec. recorded on 
Rapidly Moving Films by use of Small 
C -R Oscillograph].-Whipple. (Journ. 
Scient. Instr., Sept. 1936, Vol. 13, No. 9, 
PP. 291-295) 

318. A VERSATILE OSCILLOGRAPHIC ASSEMBLY 
[Continuous -Viewing Oscillograph (with Syn- 
chronous Shutter Device) combined with 
Synchronous Contactor].-Kurtz & Cor- 
coran. (Gen. Elec. Review, July, 1936, Vol. 
39, No. 7, pp. 320-323.) 

319. EXPERIMENTAL VERIFICATION OF THE THEORY 
OF THE CATHODE RAY OSCILLOGRAPH : AND 
THE INFLUENCE OF SCREEN POTENTIAL.- 
.MacGregor-Morris & Hughes. (Journ. I.E.E., 
Oct. 1936, Vol. 79, No. 478, pp. 454-462.) 

Among other points, these measurements confirm 
that the supposed difference between the actual and 
calculated electrostatic sensitivities is connected 
with the fringing field at the edge of the deflecting 
plates and not with any variations in the beam 
velocity. The potential of the fluorescent spot is 
found to be about 6o v below that of the anode and 
independent of the beam current or energy over a 
wide range. The influence of this potential on the 
sensitivity of the beam is almost negligible. 

320. CATHODE-RAY OSCILLOGRAPH [with System of 
Electrodes designed for Exact Placing, Good 
Focusing and High Spot-Luminosity].- 
van den Bosch. (Rev. Gén. de l'Élec., 26th 
Sept. 1936, Vol. 4o, No. 13, p. Io2D : French 
Pat. 798 992 of 10.12.1935.) 

32I. PHOTOGRAPHIC RECORDING WITH BRAUN 
[Cathode -Ray] TUBES [Formula for Cal- 
culation of Recording Velocities attainable 
with External Photography with Camera 
and Lens : Oscillograms with Recording 
Velocities up to 17 km/sec.].-Bachem. 
(Physik. Zeitschr., 15th Sept. 1936, Vol. 37, 
No. 18, pp. 65o-655.) For a correction to a 
nomogram see ibid., 15th Oct. 1936, No. 
20, p. 736. 
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322. CONSTRUCTION OF ELECTRON LENSES WITH 
SPIRAL RESISTANCES.-M. von Ardenne. 
(Arch. f. Elektrot., 8th Sept. 1936, Vol. 3o, 
No. 9, pp. 623-624.) 

" In this electrostatic electron lens, the rise of 
potential along the axis is influenced by varying 
the pitch of a high -resistance metallic spiral against 
the interior of an insulating cylinder." The pitch 
required for any given potential distribution is 
determined by preliminary measurements in an 
electrolytic trough (see Knoll, 1934 Abstracts, p. 
219, and von Ardenne, 3553 of 1936). 

323. A COMPONENT LENS IN ELECTRICAL LENS-SYS- 
TEMS.-Hennig. (Zeitschr. f. Physik, No. 
9/Io, Vol. 102, 1936, pp. 629-632.) 

The simple electrical lens is defined as " the field 
in the neighbourhood of a zero of the second deri- 
vative of the axis potential with regard to the 
distance along the axis " ; every axially symmetrical 
field can then be split up into simple lenses, whose 
number depends probably only on the number of 
electrodes. Any desired lens may then be composed 
of a given number of simple lenses. Scherzer's work 
on the weak electrical lens of smallest spherical 
aberration (3545 of 1936) is discussed in the light 
of this definition. 

324. A NEW EFFECT OBSERVED ON PASSING ELEC- 
TRON BEAMS THROUGH NARROW SLITS 
[Band -Like Structure of Emergent Beam due 
to Distribution of Electric Charges on Slit- 
Edges].-McFarlane. (Phil. Mag., Nov. 
1936, Series 7, Vol. 22, No. 149, pp. 8oi-81o.) 

325. CALCULATION OF ELECTRON -OPTICAL CON- 
STANTS AS AN EIGENVALUE PROBLEM [Formu- 
lae for calculating Principal and Focal Points: 
Approximate Solution by Method of Ritz].- 
Funk & Glaser. (Zeitschr. f. Physik, No. 9/Io, 
Vol. 102, 1936, pp. 603-610.) See also 
Glaser, 1933 Abstracts, p. 399. 

326. THE THEORY OF IMAGE ERRORS IN ELECTRON - 
OPTICAL SYSTEMS [Proof of Identity of 
Third Order Errors calculated by Glaser and 
by Scherzer].-Gratsiatos. (Zeitschr. f. Phys- 
ik, No. 9/Io, Vol. 102, 1936, pp. 641-651.) 
For Glaser's papers see 1934 Abstracts, 
p. 107, and 303 of 1936 ; for Scherzer's 
work see Geometrische Elektronenoptik 
(Brüche & Scherzer), p. 229. 

327. ELECTRON -OPTICAL PHOTOGRAPHS OF DIATOMS 
WITH THE MAGNETIC ELECTRON MICROSCOPE 
[Examples of Resolving Power and Efficiency 
of Microscope].-Krause. (Zeitschr. f. Phys- 
ik, No. 5/6, Vol. 102, 1936, pp. 417-422.) 

328. SOME CONSIDERATIONS CONCERNING THE RE- 
SOLVING POWER IN ELECTRON MICROSCOPY 
[Distinction between " Surface " and 
' Depth " Resolving Powers : Approximate 

Calculation of the Latter].-Marton. 
(Physica, Nov. 1936, Vol. 3, No. 9, pp. 
959-967: in French.) 

329. A MAGAZINE PLATE CAMERA FOR PHOTO- 
GRAPHY IN VACUUM [With High -Magni- 
fication Electron Microscope].-Fitzsimmons. 
(Phys. Review, 25th Aug. 1936, Series 2, 
Vol. 5o, No. 4, p. 386: abstract only.) 

337. 

338. 

339. 

330. THE ENERGY DISTRIBUTION OF CATHODE 
RAYS SCATTERED BACKWARDS [after im- 
pinging on Metal Surface : Velocity Spec- 
trum determined by Magnetic Deflection : 

Discussion of Effects of Diffusion and Energy 
Loss].-Brand. (Ann. der Physik, Series 5, 
No. 7, Vol. 26, 1936, pp. 609-624.) 

331. THE RADIAL DISTRIBUTION OF ELECTRONS IN 
THE UNIFORM COLUMNS OF ELECTRICAL 
DISCHARGES.-Yarnold & Holmes. (Phil. 
Mag., Nov. 1936, Series 7, Vol. 22, Supp. 
No. 150, pp. 988-998.) 

332. ACCELERATION OF ELECTRONS IN AN ELEC- 
TROMAGNETIC ALTERNATING CURRENT FIELD 
[Theory : Possibility of Circular Paths in 
Presence of Additional Radial Electric Field : 

Principles of Design of Practical Arrangement 
for producing Very High Electron Velocities]. 
-Jassinsky. (Arch. f. Elektrot., 8th Sept. 
1936, Vol. 3o, No. 9, pp. 590-603: Rev. 
Gén. de l'Élec., 19th Sept. 1936, Vol. 40, 
No. 12, pp. 355-365.) 

333. THE GLOW DISCHARGE AT LOW PRESSURES 
BETWEEN COAXIAL CYLINDERS IN AN AXIAL 
MAGNETIC FIELD.-Penning. (See 125.) 

334. DIRECT -VOLTAGE TECHNIQUE FOR QUANTI- 
TATIVE INVESTIGATIONS ON NUCLEAR PHY- 
SICS [with Construction of Focusing Vacuum 
Tube and Corona -Free Voltmeter Resistance]. 
-Tuve, Hafstad & Dahl. (Naturwiss., 2nd 
Oct. 1936, Vol. 24, No. 40, pp. 625-632.) 

THE FLUORESCENCE OF RARE EARTHS IN 
GLASSES [Fluorescence Spectra : Excitation 
Distributions].-Deutschbein. (Zeitschr. f. 
Physik, No. I1/12, Vol. 102, 1936, pp. 
772-780.) Disagreement is expressed with 
the work of Prosad, Bhattacharya & Chatter- 
jee (1282 of 1936) on didymium glass. 

336. THE EFFECT OF MOLECULAR ROTATIONS ON 
MEASUREMENTS OF THE DECAY TIME OF 
FLUORESCENCE [Experimental Tests of Jab- 
lofiski's Theory].-Kessel. (Zeitschr. f. 
Physik, No. 1/2, Vol 103, 1936, pp. 125-132.) 
See Szymanowski, 3208 of 1935. 

AN INVESTIGATION OF THE DECAY OF PHOS- 
PHORESCENCE IN BORIC ACID AND ALUMINA 
SULPHATE PHOSPHORESCENT SUBSTANCES.- 
Lewschin & Vinokurov. (Physik. Zeitschr. 
der Sowjetunion, No. i, Vol. Io, 1936, 
pp. 20-33: in English.) 

ELECTROSTATIC AND VAN DER WAAL ADSORP- 
TION OF IODINE ON FLUORIDE LAYERS.- 
Custers & De Boer. (Physica, Nov. 1936, 
Vol. 3, No. 9, pp. 1021-1034: in German.) 

ON LAWS GOVERNING THE PHOSPHORESCENCE 
OF X-RAYED FLUORITE.-Gekzriken & 
Zhmudski. (Journ. of Tech. Phys. [in 
Russian], No. 9, Vol. 6, 1936, pp. 153P-1537.) 
Formulae are derived experimentally de- 
termining the duration of phosphorescence 
in terms of the duration and voltage of the 
X-rays. 

335. 
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340. FLEXIBLE HIGH -VACUUM SEALS [quickly made 
and removed : " Cenco Seals "].-(Current 
Science, Bangalore, Sept. 1936, Vol. 5, No. 3, 
p. 182.) 

3417 PYREX GLASS SEALS [and the Choice of the 
Intermediate].-Fraenckel. (Review Scient. 
Instr., Oct. 1936, Vol. 7, No. 1o, p. 395.) 

342. ADSORPTION OF GASES AND GAS MIXTURES 
BY SPECIAL CARBONS [including the Pro- 
duction of a High Vacuum by Oxygen 
Adsorption].-Husung. (Zeitschr. f. tech. 
Phys., No. 9, Vol. 17, 1936, pp. 289-301.) 

343. A METAL OIL DIFFUSION PUMP-MULTIPLE 
NOZZLE TYPE.-Amdur. (Review Scient. 
Instr., Oct. 1936, Vol. 7, No. 10, pp. 395-396.) 

344. PAPER ON THE " IGNITRON " TYPE MERCURY - 
VAPOUR TUBE: EXPERIMENTAL DATA FOR 
STRIKING CONDITIONS : HYPOTHESIS OF 
MECHANISM.-Mierdel. (E.T.Z., 17th Sept. 
1936, Vol. 57, No. 38, p. logo : summary 
only.) 

345. GAS DISCHARGES WITH ANODES EMITTING 
IONS: THE LIBERATION OF ELECTRONS BY 
POSITIVE IONS AT BOUNDARY SURFACES 
[Current/Voltage Characteristics and Oscillo - 
grams : Physical Explanations].-Mahla. 
(Zeitschr. f. tech. Phys., No. Io, Vol. 17, 1936, 
PP. 324-327.) 

346. IRRADIATION AND BREAKDOWN [Theory of 
Law of Decrease of Breakdown Voltage with 
Weak Irradiation : Presence of Space Charge 
may cause Increases of Breakdown Voltage : 

Field Distortion : Current].-Rogowski & 
Wallraff. (Zeitschr. f. Physik, No. 3/4, Vol. 
102, 1936, pp. 183-200.) 

VARIATION OF STRIKING VOLTAGE BY IRRADIA- 
TION [of Cathode of Discharge Tube by 
Mercury Arc Lamp : Experiments show In- 
crease of Striking Voltage, not the Decrease 
expected theoretically : Effect due to 
Short -Wave Ultra -Violet Spectrum] : PART 
I.-Fucks & Seitz. (Zeitschr. f. Physik, 
No. 1/2, Vol. 103, 1936, pp. I-17.) 

DEIONISATION AND RESTRIKING OF GRID - 
CONTROLLED GAS -DISCHARGE VESSELS.- 
Hermann. (Arch. f. Elektrot., 8th Sept. 1936, 
Vol. 3o, No. 9, pp. 555-580.) 

The effect is investigated of variations of anode 
current, anode and grid voltages, vapour pressure 
and grid spacing on conditions of deionisation 
and restriking in a mercury discharge tube with 
incandescent filament: Deionisation is found to 
be almost independent of the electrode voltages; 
the restriking limit is reached after variable intervals 
depending on the magnitude of the negative grid 
voltage. 

349. A SIMPLE METHOD FOR CORRECTING A COPPER - 
OXIDE RECTIFIER.-L. S. Freiman. (Journ. 
of Tech. Phys. [in Russian], No. 8, Vol. 6, 
1936, pp. 1344-1348.) It is usual to represent a copper -oxide rectifier 

as a resistance ro followed by another resistance 

347. 

348. 
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r1 in parallel with a capacity cl (resistance and 
capacity of the barrier layer). It is obvious that 
at higher frequencies a greater part of the current 
will pass through c1 and that if the rectifier is 
connected in series with a voltmeter this will give 
different readings at different frequencies. The 
author shows that if a capacity c2 is connected 
across the voltmeter resistance r2 (Fig. 2) and 
r2 c2 = r1 c1, the current I through the voltmeter 
becomes independent of frequency. Methods are 
indicated for determining r1 and c1 from simple 
measurements, and some experimental curves are 
shown confirming the theoretical conclusions. 

350. THE EFFECT OF HIGH PRESSURES ON THE 
PROPERTIES OF COPPER -OXIDE RECTIFIERS. 
-Sharayski. (Journ. of Tech. Phys. [in 
Russian], No. 9, Vol. 6, 1936, pp. 1531- 
1542.) 

Experiments were carried out with copper -oxide 
rectifiers subjected to pressures up to 8000 atmos- 
pheres. It appears from these experiments that 
the rectification coefficient of the rectifiers, i.e. 
the ratio of the rectified current to the reverse 
current, is somewhat increased when the pressure 
is raised to between 4ó0o and 5000 atmospheres. 
With a further increase in the pressure the rectified 
current remains practically unaltered, but the 
reverse current rises considerably and the rectifica- 
tion coefficient is therefore lowered. Other experi- 
ments have shown that the conductivity of Cu20 
is independent of the pressure, and it is suggested 
that the variation of the rectification coefficient 
is due to changes taking place in the barrier layer 
between the Cu and the Cu20. 

351. THE MEASUREMENT OF THE PERMITTIVITY 
AND POWER FACTOR OF DIELECTRICS AT 

FREQUENCIES FROM Io4 TO I08 CYCLES PER 
SECOND [Capacitance -Variation Method 
applicable also to Resistance Measurement : 

with Some Results].-Hartshorn & Ward. 
(Journ. I.E.E., Nov. 1936, Vol. 79, No. 
479, pp. 597-609.) Frequency is not in- 
volved in the calculation ; it is this which 
gives the method its very large frequency 
range. 

352. MEASUREMENT OF THE BREAKDOWN FIELD - 
STRENGTHS OF SOLID INSULATING MATERIALS 
IN THE FREQUENCY RANGE 108 TO 15 X 

108 C/S. DEVELOPMENT OF THE THEORY 
OF THERMAL BREAKDOWN.-Becker. (Arch. 
f. Elektrot., 22nd July, 1936, Vol. 3o, No. 
7, pp. 411-429.) 

MEASUREMENTS OF DIELECTRIC CONSTANT 
AND LOSS ANGLE OF LIQUID AND GRANULAR 
BODIES AT ULTRA -HIGH FREQUENCIES.- 
Belyakova. (See 276.) 

353. 

354. A RECORD OF RECENT PROGRESS TOWARDS 
THE CORRELATION OF THE CHEMICAL COM- 

POSITION, THE PHYSICAL CONSTITUTION, 
AND THE ELECTRICAL PROPERTIES, OF SOLID 
DIELECTRIC MATERIALS.-Jackson. (Journ. 
I.E.E., Nov. 1936, Vol. 79, No. 479, pp. 
565-576.) 
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SOME ASPECTS OF THE ELECTRIC STRENGTH 366. 
OF DIELECTRICS [E.R.A. Report Ref. LIT 
82 : British Association Paper].-White- 
head. (World Power, Sept. 1936, Vol. 26, 
pp. 72-78.) 

356. ON THE ANOMALOUS PROPERTIES OF DI- 
ELECTRICS [Theoretical Method of separating 
Hysteresis Losses from Absorption Losses : 

Method for Analytical Determination of 
Absorption Curve of Hysteresis -Free Di- 
electric : Graphical Method of Testing von 
Schweidler's Analysis].-Neufeld. (Journ. 
Franklin Inst., Sept. 1936, Vol. 222, No. 3, 
pp. 327-336.) For von Schweidler's paper 
see Ann. der Phys., Vol. 24, 1907, p. 711. 

THE ELECTRICAL CONDUCTIVITY OF SOLID 
DIELECTRICS IN STRONG ELECTRIC FIELDS 
[up to 2000 kV/cm (for Glass) : True Devia- 
tions from Ohm's Law proved].-Walter 
& Inge. (Tech. Phys. of USSR, No. 8, 
Vol. 3, 1936, pp. 700-714.) German version of 
the Russian paper referred to in 2813 of 1936. 

358. THE SENSITIVITY OF THE " SCHLIEREN " 
CHAMBER [Observations of Pre -Discharge 
Canal: Estimate of Temperature Increase 
and Number of Electrons in Electron 
Avalanche].-Trey. (Arch. f. Elektrot., 15th 
Oct. 1936, Vol. 3o, No. Io, pp. 683-685.) 

RESIDUAL MOISTURE IN CELLULOSE DIELEC- 
TRICS [Colloidal Nature and Structure of 
Cellulose : Physical and Chemical Char- 
acter of Typical Adsorption : Behaviour 
under Electric Stress].-Greenfield. (Journ. 
Franklin Inst., Sept. 1936, Vol. zzz, No. 3, 
PP- 345-358.) 

360. DISCUSSION ON " PYROCHEMICAL BEHAVIOUR 
OF CELLULOSE INSULATION."-Clark. (Elec. 
Engineering, Aug. 1936, Vol. 55, No. 8, 
pp. 901-903.) See 767 of 1936. 

361. PLASTIC APPLICATIONS IN RADIO.-Delmonte. 
(Rad. Engineering, Sept. 1936, Vol. 16, No. 
9, pp. 21-23.) 

362. MICROCHEMICAL AND SPECIAL METHODS OF 
ANALYSIS IN COMMUNICATION RESEARCH.- 
Clarke & Hermance (Bell S. Tech. Journ., 
Oct. 1936, Vol. 15, No. 4, pp. 483503.) 

363. INVESTIGATIONS ON BREAKDOWN AND PHENO- 
MENA IN ELECTRICAL APPLICATIONS OF 
INSULATING OILS OF DIFFERENT DEGREES 
OF ELECTRICAL RIGIDITY.-COnradi. (Arch. 
f. Elektrot., 15th Oct. 1936, Vol. 3o, No. Io, 
pp. 677-682.) 

364. CURRENT, BREAKDOWN, AND SUPERSONIC 
WAVES IN DIELECTRIC LIQUIDS [Presence of 
Supersonic Waves with Oscillating Electrode 
gives Increased Conductivity and Marked 
Decrease in Resistance to Breakdown : 

Measurements for Various Organic Liquids]. 
-Meyer. (Zeitschr. f. Physik, No. 5/6, 
Vol. 102, 1936, pp. 279-304.) 

365. AN ELECTRON-VALVE/CONDENSER CIRCUIT FOR 
GRADUATION OF INSULATION IN STEPS.- 
Szpor. (Arch. f. Elektrot., 22nd July, 1936, 
Vol. 3o, No. 7, pp. 476-482.) 

357. 

359. 

TEMPORAL HYSTERESIS OF THE CHARGES IN 
ELECTRICAL BRUSH DISCHARGES [High - 
Voltage Gas Discharges along Dielectric 
Surfaces].-Schiering. (Arch. f. Elektrot., 
22nd July, 1936, Vol. 3o, No. 7, pp. 455-460.) 

367. AQUEOUS ELECTROLYTIC CONDENSERS [Re- 
servoir and Smoothing Types].-Telegraph 
Condenser Company. (Engineer, 13th Nov. 
1936, Vol. 162, p. 528.) 

ELECTRICAL INVESTIGATIONS ON OXIDE SEMI- 
CONDUCTORS [Resistance of Al2O3 and Ta2O5 
increases with Increasing Oxygen Content: 
Hall Effect in UO2 and CuO: Nature of 
Conductivity in These Oxides].-Hartmann. 
(Zeitschr. f. Physik, No. I1/12, Vol, 102, 1936, 
PP- 709-733.) 

369. REMARK ON THE PAPER BY RUMMEL : " EX- 
PERIMENTS ON THE CONSTITUTION OF THIN 
ELECTROLYTIC OXIDE FILMS " : REPLY 
[Discussion of Discrepancy between Rum- 
mel's Value of Breakdown Voltage of Tanta- 
lum Oxide Films and That found by Just]. -- 
Betz : Rummel. (Zeitschr. f. Physik, 
No. 7/8, Vol. 102, 1936, p. 548 : p. 549.) 
For Rummel's paper see 3576 of 1936. 

ON THE THEORY OF ABSORPTION AND DIS- 
PERSION IN PARAMAGNETIC AND DIELECTRIC 
MEDIA [Debye Formulae as a Special Case of 
More General Formulae : Connection be- 
tween Absorption and Dispersion : etc.].- 
Gorter & Kronig. (Physica, Nov. 1936, 
Vol 3, No. 9, pp. 1009-1020: in English.) 

371. PARAMAGNETIC RELAXATION IN A TRANSVERSAL 
MAGNETIC FIELD.-Gorter. (Physica, NOV. 
1936, Vol 3, No. 9, pp. Ioo6-Ioo8: in 
English.) Further development of the 
work referred to in 3587 of 1936. 

THEORY OF CONSTANT PARAMAGNETISM: 
APPLICATION TO MANGANESE.-Néel. (Comp- 
tes Rendus, 27th July, 1936, Vol. 203, No. 
4, Pp. 304-306.) 

DIAMAGNETISM AND PARTICLE SIZE.-Less- 
heim. (Current Science, Bangalore, Sept. 
1936, Vol. 5, No. 3, pp. 119-127.) 

THE EFFECT OF ELASTIC DISTORTIONS ON THE 
A.C. MAGNETISATION CURVE [Investigation of 
Magnetic Anisotropy of Ferromagnetic Wires 
with Magnetisation in Two Perpendicular 
Directions : Applicability of Becker's Theory 
in L.F. Fields].-Littmann. (Ann. der 
Physik, Series 5, No. 2, Vol. 27, 1936, pp. 
186-200.) 

METHOD OF PRODUCING UNIFORM MAGNETIC 
FIELD.-Bacon. (Review Scient. Instr., 
Nov. 1936, Vol. 7, No. II, pp. 423-425.) 

376. THE OPTIMUM DIMENSIONS OF PERMANEN T 

MAGNETIC ELLIPSOIDS FOR MAXIMUM EX- 
TERNAL FIELD IN THE SECOND GAUSSIAN 
PRINCIPAL POSITION [with Observing Point 
in Equatorial Plane of Ellipsoid : Calcu- 
lations : Results in Graphical Form].- 
Neumann & Warmuth. (E.N.T., Sept. 1936, 
Vol. 13, No. 9, pp. 295-309.) 

368. 

370. 

372. 

373. 

374. 

375. 
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377. THE INDUCTANCE OF IRON -CORED COILS 
HAVING AN AIR GAP.-Partridge. (See 310.) 

378. THE EFFECT OF THE JOINTS IN THE PLATES 
OF A LAMINATED IRON CORE ON THE D.C. 
AMPERE -TURNS REQUIRED FOR ITS MAG- 
NETISATION.-Phear & Mallock. (Journ. 
I.E.E., Nov. 1936, Vol. 79, No. 479, pp. 
560-564.) 

379. HIGH -PERMEABILITY " FURUKAWA MAGNETIC 
ALLOY."-Furukawa Elec. Company. 
(Nippon Elec. Comm. Engineering, Sept. 
1936, No. 4, pp. 315-321 : in English.) 

380. THE OXIDE MAGNET OF KATO & TAKEI [Note 
on Tests : Remanence Values too Small for 
Useful Technical Applications].-Jelling- 
haus. (Hochf:tech. u. Elek:akus., Aug. 1936, 
Vol. 48, No. 2, pp. 58-59.) For reference to 
this magnet see Abstracts, 1933, p. 579 
(Kato & Takei) and 740 of 1936 (Kussmann) : 

also 1608 of 1936. 

381. REMARKS ON THE MEASUREMENT OF PER- 
MEABILITY BY MEANS OF THE SKIN EFFECT 
[Correction of Error in Hinze's Paper : 

Consideration of Magnetic After-Effects].- 
Becker. (Ann. der Physik, Series 5, No. 2, 
Vol. 27, 1936, pp. 123-128.) For Hinze's 
paper see 1934 Abstracts, p. 261. 

382. MAGNETIC AFTER-EFFECTS (SUMMARISING RE- 
PORT).-Kindler & Thoma. (Arch. f. Elektrot., 
14th Aug. 1936, Vol. 3o, No. 8, pp. 514-527.) 

THE MAGNETIC BEHAVIOUR OF NICKEL AT 
TEMPERATURES UP TO THE CURIE POINT 
[Frequency Variation].-Schnabl. (Ann. der 
Physik, Series 5, No. 2, Vol. 27, 1936, 

383. 

pp. 169-185.) 

384. A SCALE OF EIGHT IMPULSE COUNTER [using 
Argon -Filled Tubes, free from Temperature 
Dependence of Mercury -Filled Thyratrons, 
and with Deionisation Time below 5 Micro- 
seconds].-Shepherd & Haxby. (Review 
Scient. Instr., Nov. 1936, Vol. 7, No. I1, 
pp- 425-426.) 

385. A NEW AMPLIFIER FOR POINT COUNTERS AND 
COUNTING VALVES [Circuit with Retroaction 
extends Time Scale of Impulse until Count- 
ing Mechanism acts].-Schmitz. (Zeitschr. f. 
tech. Phys., No. 10, Vol. 17, 1936, pp. 323- 
324) 

386. A SIMPLE SPARK -RECORDING APPARATUS 
[giving Permanent Records on Cheap Paper]. 
-Dock. (Journ. Scient. Instr., Nov. 1936, 
Vol. 13, No. I I, p. 37o.) 

387. A HIGH-SPEED CRYSTAL INK -WRITER [" CryS- 
tograph " Oscillograph using Movement of 
" Bimorth " Rochelle -Salt Crystal with 
Amplifying Lever].-Offner & Gerard. 
(Science, 28th Aug. 1936, Vol. 84, pp. 209- 
21o.) 

388. SUPERSONIC STROBOSCOPES.-Hiedemann & 
Hoesch. (See 189.) 
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389. A REVERSING GEAR AND ITS USES [e.g. as 
General Utility Recorder in connection with 
Photocells, Extensometers, etc.).-Balls. 
(Journ. Scient. Instr., Oct. 1936, Vol. 13, 
No. Io, pp. 318-322.) 

390. AN ELECTRIC MOTOR FOR RADIOMETEORO- 
GRAPHS [to replace Clockwork : Weight 
loo gms : 8 mA at 4.5 V].-Curtis & Astin. 
(Review Scient. Instr., Sept. 1936, Vol. 7, 
No. 9, pp. 358-359.) 

391. AN AUTOMATIC CURVE FOLLOWER [e.g. for 
cutting Cams or Templates : Servo Mechan- 
ism].-Hazen & others. (Review Scient. 
Instr., Sept. 1936, Vol. 7, No. 9, pp. 353-357.) 

392. A THYRATRON VOLTAGE CONTROL [for High - 
Precision High -Voltage Supply].-Burbank. 
(Review Scient. Instr., Nov. 1936, Vol. 7, 
No. II, pp. 427-429.) 

393. ON THE PROBLEM OF FILAMENT -CIRCUIT 
SUPPLY IN RADIO INSTALLATIONS [Distorting 
Effects avoided by Unipolar Generators].- 
A. I. Joffe. (Izvestiya Elektroprom. Slab. 
Toka, No. 819, 1936, pp. 31-36.) 

Author's summary :-" It is shown that the 
distorting effects arising when using a.c. supply or 
d.c. generators for filament heating are completely 
eliminated by the use of unipolar generators. 
Brief calculations of e.m.f. show that unipolar 
generators can find application in radio as sources 
of filament supply in place of accumulator bat- 
teries." A Io kw generator giving 272 A is 
calculated. 

394. THE EFFICIENCY OF GLOW -DISCHARGE TUBES 
AS VOLTAGE STABILISERS.-Hinzpeter. 
(Hochf:tech. u. Elek:akus., Aug. 1936, Vol. 48, 
No. 2, pp. 56-57.) 

The efficiency of a glow discharge tube in a 
stabilising circuit (Fig. 1) is calculated (§ n) and 
found to depend on the ratio of d.c. to a.c. imped- 
ance of the tube ; this ratio is named the efficiency 
measure [" Wirkmass "] and shown in Fig. 2. There 
is an optimum current strength for every experi- 
mental arrangement. A practical example is 
given ; the characterisation of a stabiliser by its 
running voltage and current, and a.c. impedance at 
the optimum working point, is proposed. 

395. D.C. AND A.C. ION -CONVECTION GENERATORS. 
-Babat. (Tech. Phys. of USSR, No. 9, 
Vol. 3, 1936, pp. 786-802: in English.) 

It is well known that the overall efficiency of the 
usual processes for generating electrical energy from 
fuels is very low and that the greatest loss occurs 
at the intermediate step when heat energy is 
converted into mechanical movement. To eliminate 
this loss the author proposes a method (Russian 
Pats. 175 562, 175 979 & 181 794) which consists 
essentially in passing a stream of mercury vapour 
through a nozzle, across which an electric arc is 
maintained, and directing this stream on an 
insulated body (vapour condenser). The particles 
of the vapour in passing through the highly ionised 
space become positively charged, and on reaching 
the condenser raise its potential. An experimental 
model utilising this principle was built, and currents 
up to 5o mA at loo v were obtained from it. General 
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theoretical considerations underlying the design of 
such generators are discussed and a method is 
indicated for using these as a.c. generators. In 
conclusion it is shown that the thermal efficiency 
of the ion -convection generators is high and that 
their electrical efficiency is higher than that of 
ordinary electrical machines. 

STATIONS, DESIGN AND OPERATION 
396. BROADCASTING WITH CARRIER AND ONE 

SIDEBAND.-Siforov. (Izvestiya Elektro- 
prom. Slab. Toka, No. ro, 1936, pp. I-12.) 

Author's summary :-The analysis of the radio- 
telephone transmission system with carrier and one 
sideband is given. The expediency of its applica- 
tion to broadcasting is considered. The effect of 
distortions and interferences, when using up-to-date 
receivers, is considered. It is shown that in this 
case the ratio of signal intensity to interference, on 
changing from the usual system to the single- 
sideband transmission, is reduced 2.7 times. 
Methods are given for reducing distortion and 
interference when receiving single-sideband trans- 
mission, based on the decrease of modulation in the 
receiver. It is shown that by the use of this method 
the selectivity of the receiver is greatly increased. 
The problem of the modulation and interference 
effect on the synchronous channel of the receiver is 
investigated : it is shown that synchronisation will 
be stable even when the modulation exceeds roo%. 
The tendencies of further scientific research work on 
single-sideband broadcasting are described. 

397. 

398. 

399. 

400. 

POSSIBILITY OF SIMULTANEOUS TRANSMISSION 
AND RECEPTION BY USE OF THE PERSISTENCE 
OF SENSATION OF SPEECH, and SIMUL- 
TANEOUS TRANSMISSION AND RECEPTION OF 
RADIO WAVES.-Marro : Antoun & Minaw. 
(See 181/182.) 

PROGRESS IN BROADCASTING [in South Africa]. 
-Hilarius. (S. African Engineering, Oct. 
1936, Vol. 47, No. ro, p. 271 : summary of 
paper.) 

EDITORIAL ON THE FUTURE OF BROADCASTING 
IN INDIA, and ENGINEERING ORGANISATION 
OF NATION-WIDE BROADCASTING IN INDIA 
AND DEVELOPMENT OF INDIAN RADIO 
INDUSTRY.-Sreenivasan. (Electrotechnics, 
Bangalore, April, 1936, pp. 7-1r : pp. 23-46.) 

BROADCASTING IN TASMANIA.-Jebb. (Electro - 
technics, Bangalore, April, 1936, No. 9, 
PP- 89-95.) 

40I. THE VILLEJUST AND CAMPHIN BROADCASTING 
STATIONS [Paris-P.T.T. & Lille-P.T.T. : with 
Outphasing Modulation System].-Chireix. 
(L'Onde Elec., Oct. 1936, Vol. 15, No. 178, 
PP. 598-616.) 

402. NEW SHORT-WAVE REGULATIONS IN U.S.A.- 
Bullock. (World -Radio, 13th Nov. 1936, 
Vol. 23, p. 13.) 

403. A PLANNED USE OF THE U.S.A. AMATEUR 
BANDS : EDITORIAL.-(QST, Oct. 1936, 
Vol. 20, No. 10, pp. 9-ro.) 

404. 

405. 

406. 

407. 

408. 

TEMPORARY ULTRA -SHORT-WAVE WIRELESS 
TELEGRAPH INSTALLATIONS AT TATEYAMA 
& TOYAMA [Fool -Proof and Portable Equip- 
ment for Communication over 38.5 km in 
Mountainous District : 5.5 Watts in Aerial]. 
-Yoshimi & Kishida. (Nippon Elec. Comm. 
Engineering, Sept. 1936, No. 4, pp. 365-366 : 

summary only, in English.) 

RADIO -TELEPHONY ON 68 CENTIMETRE WAVES 
WITH PARABOLIC REFLECTORS.-Morita. 
(Nippon Elec. Comm. Engineering, Sept. 
1936, No. 4, pp. 332-346: in English.) 
See 2866 of 1936. 

AMERICAN POLICE WIRELESS.-( Wireless 
World, 16th Oct. 1936, Vol. 39, pp. 397-398.) 

THE ILLINOIS STATE POLICE -RADIO SYSTEM.- 
(Comm. b Broadcast Eng., Sept. 1936, Vol. 3, 
No. 9, pp. 8-9 and 19.) For receiving equip- 
ment see 97, above. 

CENTRAL EMITTING STATIONS OF THE GERMAN 
NATIONAL AIR SAFETY SERVICE [Construction 
Principles].-Zetzmann. (Draht u. Aether, 
Vol. 6, 1936, p. 6o : abstract only in E.T.Z., 
22nd Oct. 1936, Vol. 57, No. 43, p. 1243.) 

409. THE WIRELESS EQUIPMENT OF THE AIRCRAFT 
DEPOT SHIP " OSTMARK."-(Funktech. 
Monatshefte, Oct. 1936, No. Do, pp. 395-396.) 
See also 3637 of 1936. 

41o. " AIRADIOS " [New Facilities for Air -Liner 
Passengers].-( Wireless World, 13th Nov. 
1936, Vol. 39, pp. 505-506.) 

GENERAL PHYSICAL ARTICLES 
TILE ELECTROMAGNETIC FIELD DUE TO A 

UNIFORMLY AND RIGIDLY ELECTRIFIED 
SPHERE IN SPINLESS ACCELERATED MOTION 
AND ITS MECHANICAL REACTION ON THE 
SPHERE.-Schott. (Proc. Roy. Soc., Series 
A, 1st Sept. 1936, Vol. 156, No. 889, pp. 
471-486: 487-503.) 

412. THE STRUCTURE OF ATOMIC NUCLEI [Theory of 
Interaction of Electromagnetic Whirls].- 
Japolsky : Podolsky. (Phil. Mag., Oct. 
1936, Series 7, Vol. 22, No: 148, pp. 537-581.) 
For criticism by Podolsky, and a reply, see 
ibid., Nov. 1936, Supp. No. 15o, pp. 
998-1004 : for previous work see 810 of 1936. 

ELECTROSTATIC ENERGY AS THE MUTUAL 
ENERGY OF VIBRATING PARTICLES.-Jones. 
(Phil. Mag., Nov. 1936, Series 7, Vol. 22, 
Supp. No. 150, pp. 921-938.) 

THE MASS OF THE " PRIMARY " PHOTON.- 
Laboccetta. (La Ricerca Scient., 15th/31st 
Aug. 1936, 7th Year, Vol. 2, No. 3/4, Pp. 
207-209.) 

415. TESTS OF THE VALIDITY OF X-RAY CRYSTAL 
METHODS OF DETERMINING e.-DU Mond & 
Bollman. (Phys. Review, 15th Sept. 1936, 
Series 2, Vol. 50, No. 6, pp. 524-537.) 

416. VISCOSITY OF AIR AND ELECTRONIC CHARGE.- 
Majumdar & Vajifdar. (Current Science, 
Bangalore, Sept. 1936, Vol. 5, No. 3, p. 133.) 

411. 

413- 

414. 



January, 1937 THE WIRELESS ENGINEER 

417. ON THE OSCILLATORY MOVEMENT OF THE 
ELECTRON ACCORDING TO DIRAC'S THEORY 
[and the Origin of the " Zitterbewegung " 
(" Quiver " Component)].-Wataghin. (La 
Ricerca Scient., 15th/3oth Sept. 1936, 7th 
Year, Vol. 2, No. 5/6, pp. 333-334.) See 
also ibid., p. 341. 

418. FUNDAMENTAI. PHYSICAL CONSTANTS [Esti- 
mates of Numerical Values deduced from 
Eddington's Theories].-Bond. (Phil. Mag., 
Oct. 1936, Series 7, Vol. 22, No. 148, pp. 
624-632.) 

419. THE PLANCK QUANTUM RESOLVED INTO ITS 
ELEMENTS, AND A NEW SIGNIFICANCE OF THE 
EDDINGTON NUMBER.-LabOccetta. (La 
Ricerca Scient., 15th/31st Aug. 1936, 7th 
Year, Vol. 2, No. 3/4, pp. 212-215.) 

420. " THE QUANTUM THEORY OF RADIATION " 
[Book Review].-Heitler. (Review Scient. 
Instr., Oct. 1936, Vol. 7, No. Io, p. 37o.) 

42I. ON THE QUANTISATION OF A THEORY ARISING 
FROM A VARIATIONAL PRINCIPLE FOR MUL- 
TIPLE INTEGRALS WITH APPLICATION TO 

BORN'S ELECTRODYNAMICS.-WeiSs. (Proc. 
Roy. Soc., Series A, Ist Aug. 1936, Vol. 156, 
No. 887, pp. 192-22o.) 

MISCELLANEOUS 
422. THE PRACTICAL APPLICATION OF THE 

SYMBOLICAL [Operational] METHOD FOR 
SOLVING TRANSIENT PHENOMENA [With 
Some New Operational Relations and 
Examples of Their Use].-Hak. (Arch. f. 
Ekektrot., 15th Oct. 1936, Vol. 30, No. Io, 
pp. 671-677.) 

423. TRANSIENT INDUCED VOLTAGES IN A SINGLE 
EARTHED CABLE OF ARBITRARY FORM 
[Calculations].-Buchholz. (Arch. f. Elek- 
trot., 15th Oct. 1936, Vol. 30, No. Io, 
PP. 637-651.) 

424. THE NUMERICAL SUMMATION OF SLOWLY 
CONVERGENT SERIES OF POSITIVE TERMS. 
-Bickley & Miller. (Phil. Mag., Nov. 1936, 
Series 7, Vol. 22, No. 149, pp. 754-767.) 

425. A NOTE ON THE SYNTHESIS OF FOURIER 
SERIES [Method of Sorting Strips].-Patter- 
son. (Phil. Mag., Nov. 1936, Series 7, 
Vol. 22, No. 149, pp. 753-754.) See also 
Beevers & Lipson, 1934 Abstracts, p. 339 
(also 3232 of 1936) and Robertson, 1328 
of 1936. 

426. THE PROBLEM OF COMPARING THE RESULTS 
OF TWO EXPERIMENTS WITH UNEQUAL 
ERRORS.-Fairfield Smith. (Journ. of 
Council for Sci. & Indust. Res., Australia, 
Aug. 1936, Vol. 9, No. 3, pp. 2 [ I-212.) 

427. CURVES OF EXPONENTIAL FUNCTIONS [Chart, 
with Some Uses].-(Rad. Engineering, Sept. 
1936, Vol. 16, No. 9, p. 18.) 
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428. THE I2TH ANNUAL GERMAN CONGRESS OF 
PHYSICISTS AND MATHEMATICIANS IN SAL2- 
BRUNN, 13TH -19TH SEPT. 1936 [With Sum- 
maries of Papers on Geometrical Electron - 
Optics, Television, Acoustics, etc.].-(E.N.T., 
Oct. 1936, Vol. 13, No. I0, pp. 361-363.) 

429. NOTE ON SCIENTIFIC WRITING : THE EXCESS 
WORD: IMPERSONAL CONSTRUCTIONS AND 
THE PASSIVE VOICE : MIXED FIGURES OF 
SPEECH.-Urbach. (Science, 3oth Oct. 1936, 
Vol. 84, pp. 390-391.) With examples from 
actual papers. ` In the tropical countries 
of the world " : why of the world ? " There 
has been a tendency on the part of writers 
of text books. : why not " writers 
. . . have tended. . .. " ? 

43o. PRINCIPLES OF SCIENTIFIC PUBLICATION 
[Publication a Part of Research : Cost 
should be borne by Institution or Individual 
sponsoring the Work].-Hammett. (Science, 
2nd Oct. 1936, Vol. 84, pp. 310-311.) Sub- 
scription costs could be cut ; fewer papers 
would be written ; papers would be better 
written and prepared ; etc. 

" CLASSIFICATION FOR WORKS ON PURE AND 
APPLIED SCIENCE IN THE SCIENCE MUSEUM 
LIBRARY : 3RD EDITION " [Book Review].- 
(Journ. Television Soc., June, 1936, Series 2, 
Vol. 2, Part 5, p. 178.) 

432. THE RESPONSIBILITY OF ENGINEERING [Open 
Letter from President Roosevelt : Reply 
by Dr. Compton].-(Science, 3oth Oct. 1936, 
Vol. 84, PP- 393-394.) 

433. OPTICAL TELEPHONY [4.5 km Range with 
White Light, about 3 km with Almost 
Invisible Red : Modulating Power 1.5 W, 
D.C. Filament Consumption 3 W].-Köhler. 
(E.T.Z., 19th Nov. 1936, Vol. 57, No. 47, 
pp. 1354-1355 : summary only.) 

434. ON SATURATION CURRENTS [in X -Ray Tubes] 
DUE TO SUDDENLY APPLIED HEAVY LOADS. 
-I. E. Balygin. (Journ. of Tech. Phys. [in 
Russian], No. 6, Vol. 6, 1936, pp. 1056-1063.) 
It appears from experimental curves that 
no current saturation takes place in the 
tube even at voltages and currents of the 
order of 68 kv and 200 IBA respectively. 
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435. THE PETOSCOPE : A NEW PRINCIPLE IN PHOTO- 
ELECTRIC APPLICATIONS [Detection of 
Distant Moving Objects and Inspection of 
Materials by Photoelectric Apparatus with 
Response proportional to Rate of Change of 
Unbalancing Effect.].-A. S. Fitzgerald. 
(Journ. Franklin Inst., Sept. 1936, Vol. 222, 
No. 3, pp. 289-325.) See also 1639 of 1936. 

436. THE CHILOWSKI PHOTO -RELAY [depending on 
Recombination of Mixture of Chlorine and 
Hydrogen : Wide Field of Application].- 
Chilowski. (Génie Civil. i4th Nov. 1936, 
Vol. 109, p. 439.) The first actual appli- 
cation was to turn on motor -car side -lamps 
at night -fall. 
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Some Recent Patents 
The following abstracts are prepared, with the permission of the Controller of H.M. Stationery Office, from 
Specifications obtainable at the Patent Office, 25, Southampton Buildings, London, W.C.2, price 1l- each. 
A selection of abstracts from patents issued in the U.S.A. is also included, and these bear a seven -figure 
serial number. 

TRANSMISSION CIRCUITS AND APPARATUS 
449 322 -Relaying, or altering the character of 
signals radiated from a main transmitter at an 
intermediate point of their final destination. 

J. Robinson. Application date 19th December, 
1934. 
449 871. -Stabilising the frequency of a back - 
coupled oscillation -generator by means of an anti - 
reaction circuit. 

L. H. Paddle. Application date and January, 1935. 
450 444. -Method of frequency -modulation, in 
which the frequency -changes occur only at the start 
or finish of every half -cycle. 

H. A. Richardson. Application date 30th 
November, 1935. 

RECEPTION CIRCUITS AND APPARATUS 
449 24o. -Method of wave -band switching based on 
the application of a variable magnetising -current to 
iron -cored tuning -coils. 

L. L. de Kramolin. Convention dates (Germany) 
23rd October and loth November, 1933 ; 5th and i4th 
March, 1934. 

449 391. -Fine-tuning arrangement for wireless 
receivers in which automatic adjustment is secured 
by varying the input capacitance of a control valve. 

R. E. Spencer. Application date 14th December, 
1934. 
45o 247. -Amplifier -circuit using a high degree of 
back -coupling whilst avoiding undesirable self - 
oscillation. 

Radio -Akt D. S. Loewe. Convention date (Germany) 
'13th December, 1933. 
45o 472.-A power -operated automatic station - 
selector or tuner for a wireless set. 

W. J. Bowman. Convention date (Canada) 
loth April, 1934. 
2 030 120. -Super -regenerative receiver in which a 
screen grid valve, operated as a dynatron, is used 
to provide the quenching oscillations. 

N. M. Rust and R. F. O'Neill (assignors to Radio 
Corporation of America). 
2 030 987. -Method of regulating the feed-back volt- 
age in a valve circuit without affecting the fixed gain. 

A. Herckmans (assignor to American Telephone it Telegraph Co.). 

VALVES AND THERMIONICS 
450 940. -Cathode-ray tube with a pin -point 
cathode and focusing electrodes. 

A. C. Cossor and L. H. Bedford. Application 
date 24th January, 1935. 
451 358. -Method of accurately spacing and assem- 
bling the internal electrodes of a thermionic valve. 

Marconi's W.T. Co. (assignees of D. Y. Smith). 
Convention date (U.S.A.) 2nd February, 1934. 
451 724. -Cold -cathode valve of the electron - 
multiplier type used as a short-wave oscillator. 

Farnsworth Television Inc. Convention date 
(U.S.A.) 5th July, 1934. 

DIRECTIONAL WIRELESS 
45o 484. -Direction -finding system giving a sharply - 
defined effect on " maximum " signal strength. 

Telefunken Co. Convention date (Germany) 
27th January, 1934. 
451 019. -Direction -finding aerial system of the 
Adcock type fitted with a potentiometer indicator. 

Standard Telephones & Cables (assignees of Le 
Materiel Telephonique). Convention date (France) 
20th November, 1934. 

452 290. -Aerial system designed to give accurate 
directional results, uninfluenced by the state of 
polarisation of the received signals. 

R. H. Barfield. Application date 19th February, 
1935. 

TELEVISION AND PHOTOTELEGRAPHY 

449 205. -Television receivers for combined sound 
and picture programmes. 

General Electric Co. ; D. C. Epsley ; and G. C. 
Marris. Application date 19th March, 1935. 

449 245. -Arrangement of deflecting -electrodes in 
a cathode-ray television receiver. 

Radio -Akt D. S. Loewe. 

449 466. -Push-pull rectifier for eliminating the 
carrier wave when receiving television. 

Radio -Akt D. S. Loewe. Convention date (Ger- 
many) 21st October, 1933. 

449 743. -Saw-toothed oscillation -generator with 
synchronised control for a television receiver. 

Hazeltine Corporation (assignees of H. M. Lewis). 
Convention date (U.S.A.) 9th February, 1935. 
449 822. -Preventing parasitic disturbances in 
cathode-ray television receivers. 

General Electric Co. and D. C. Epsley. Application 
date 18th March, 1935. 

450 241. -Push-pull detectors for receiving tele- 
vision signals. 

Radio -Akt D. S. Loewe. Convention date 
(Germany) loth November, 1933. 
450 263. -Circuit designed to receive broadcast 
signals on the normal wavelengths and television 
signals on the ultra -short wave -band. 

G. V. Dozvding. Application date 25th February, 
1935. 
450 986. -Time -base circuit for television receivers. 

General Electric Co. and D. C. Epsley. Applica- 
tion date 8th March, 1935. 

451 117. -Circuit giving a linear time -base " sweep " 
for use in television. 

A. C. Cossor and L. H. Bedford. Application date 
29th January, 1935. 
2 029 395. -Scanning system in which the light 
from two or more glow -lamps is superposed on the 
viewing screen from different points on the scanning 
disc. 

T. A. Smith (assignor to Radio Corporation of 
America). 


