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Radio Exhibitions
Scientific Aspect Neglected

ONDON, Berlin, and P’aris have recently
held their annual radio shows, and
with the exhibition season over the

opportunity presents itself for commenting on
the eradual disappearance from these shows
of material of interest to the scientist and
technician.

In Berlin the exhibition was mainly one
of propaganda for broadcasting conducted
by the State. Here it was propaganda for
the radio industry. In Paris the Salon
was made up of a number of exhibitors all
acting independently to push the sales of
their own sets.

Radio exhibitions of some years ago were
scientific rather than commercial, but to-day
they are staged for the general public, and the
scientific minority 1is practically ignored.
Whilst it must be recognised that from a small
scientitic beginning wireless has grown into
a great industry, and that consequently it is
natural and proper that an exlubition should
be held which represents wireless to the
general public in a manner which will appeal
to the non-technical mind and serve to
establish the wireless set as an article of
domestic furniture and utility, yet we ought
not to allow the scientific aspect to be lost
sight of.

If we continue to sell wireless sets only on
the strength of a good name and a pleasing

appearance, the time will come when prac-
tically all manufacturers will find themselves
on the same footing and competition in

technical achievement, which is such a
valuable incentive to progress, will dis-
appear.

There is at present no wireless exhibition
which provides a fitting place to display
scientific apparatus, such as measuring in-
struments and testing equipment, which are
the tools of the radio designer.

There is room for an important section at
every wireless exhibition where a technical
and scientific atmosphere would predominate,
where circuit diagrams would take the place
of cabinets and where exhibitors would stress,
not the beauty of their products as furniture
and musical reproducers alone, but would
point out the technical advances and in-
genuity incorporated to achieve the results
in their sets. The radio industry as a whole
would have much to gain by fostering, not
only amongst the technically inclined but
also in the minds of the general public the
importance of technical efficiency and sound
engineering design.

\Whilst recognising that broadcasting has
brought into existence a large and prosperous
industry, we ought not to allow our public
to forget that it is founded upon a science.

H.S. P
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Push-Pull Output Stage
Part I.
By K. A. Macfadyen, M.Sc.

(From the Staff of the Research Laboratories of The General Electric Company, Limited. Wembley)

SUMMARY.—Several types of output-stage in which the circuit closely resembles
the well-known push-pull circuit have been widely employed. Of these the ' quiescent ”

push-pull arrangement and the so-called “ Class B system are examples.
behaviour of these circuits can be analysed by means of graphical methods.

The exact
It 1s shown

1n this way that the fundamental feature governing the operation of such circuits is the curva-

ture of the load-lines on the /,~E, characteristics.

A classification is thus made, and the

properties of the ditferent types of circuit outlined.

1. Introduction

URING the last few years several types
of output stage employing the push-
pull principle have been receiving

particular attention. For various reasons,
the “ quiescent " push-pull circuit and the
so-called Class B (positive-drive) circuit have
achieved a considerable vogue in the domain
of receiving sets. In larger amplifiers, the
method of employing valves in push-pull
operating partly in the grid-current region
has been employed, while more recently
special valves have appeared which, when
used in push-pull, give a very large output
without the need for *“ grid-current-driving ”’
and its attendant difhculties. The latter
arrangement falls in the category referred
to as ““ partial ” push-pull in the following
discussion.

The behaviour of the circuits just enume-
rated is, in general, quite different from that
of the familiar push-pull circuit in which two
ordinary power triodes are operated with an
anode-to-anode load equal to twice the load
normally required for each triode separately.
In order to understand their operation a
graphical method of analysis must be em-
ployed. In the simple case just described
it can be assumed with tolerable accuracy
that each valve works with its normal
anode-load, and that the total output is
twice that available from each valve by
itself. It will be shown that these assump-
tions can be made only when the valve-
characteristics are linear in the regions
employed. If non-linearity exists (i.e., if
the characteristics in these regions are not
equidistant parallel lines) the load lines on

the /, — I, characteristics cannot, in general,
be straight, but must be curved. The physi-
cal significance of this curvature is that each
valve appears to be loaded with a non-linear
resistance.

The idea of curved load-lines becomes
obvious as soon as one is confronted with the
case of “ quiescent ”’ operation, but it is not
limited to this operating-condition and, in
fact, is fundamental in most of the con-
siderations presented in this paper. Atten-
tion has been called by Kilgour! to the wide-
spread nature of the phenomenon.

2. Graphical Treatment of General Case

A graphical construction published by
Thomson? may be extended to give the
exact course of the curved load-lines, and is
productive of a great deal of valuable infor-
mation concerning the operation of valves
in push-pull.

Let the grid-potentials of the two valves?
be referred to as E,, and E_, respectively.
Then, assuming the valves are being worked
correctly,

Eyl' Ebl+el ) (I)
E!/Z'—‘Ebz‘ El - .

where L, and E,, represent the bias-
voltages (constant) and e is the ‘‘signal
voltage '’ instantaneously applied by the
secondary of the input transformer, 7T,
(Fig. 1a).

Similarly, if we assume that the output

U Electronics, 6, p. 73 (1933).

2 Proc. I'.R.E. 21, p. 591 (1933)

3 The treatment is valid for either triodes or
pentodes.
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transformer has a high coupling-factor (a
condition almost invariably satisfied to a
high degree of accuracy) we can write the
following relations connecting the separate

e 2
i
- 1,
f 1= f
e fleE)Eg :I)
— i R
(b)
Fig. 1.—(a) Push-pull circuit. (b) Composite

generalor.

anode voltages, I, and E_,, with the con-
stant H.T. supply voltage E, :—

Eal'E:' El
En=E,+& = @

where F is the ““anode voltage displace-
ment.”” The voltage-drop due to the pri-
mary wire-resistance is neglected.

Notice that we have not vet assumed a
sinusoidal waveform for either or I,
neither have we supposed the two valves to
be similar. We have, however, assumed
electrical symmetry in the two transformers
in the circuit. With this supposition, it can
be said that if the respective anode-currents
in the two valves are I,; and [I,, then the
magnetic effect on the core of the output-
transformer is the same as if a current
(14, — Iq9) were flowing in a winding of half
the number of turns present in the actual
primary illustrated in Fig. ra. Let this be
called the ** effective primary current,”” I.

We are now in a position to replace the
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two valves with their associated transformer-
windings by an imaginary ‘' generator "’
(Fig. 1b), whose properties are easily deduced
from the [, — E, characteristics of the two
valves. It will be noticed that the inde-
pendent variables of the problem are now
only three in number, namely, ¢, E and the
time, {.

To determine the properties of the com-
posite generator just referred to, the char-
acteristics of the two valves are put together
in the manner shown in Fig. 2. If any point
on the voltage axis 1s chosen, it expresses
the relation contained in cquations (z) since
it assigns potentials to the respective anodes
equally above and below the supply-voltage.

Also, if it is borne in mind that when-
ever the grid-voltage curve (E,, + €) is
considered on the upper graph, it must be
associated with the curve (£,, — ¢) on the
lower one, the boundary condition expressed
in equations (1) is satisfied.

The value of 7, the effective primary
current, may be plotted by algebraically
adding the ordinates of corresponding curves
in Fig. z. This gives rise to the set of
““ composite characteristics”’ shown by the
dotted lines in Fig. 2. These curves are

Eb]-‘-e/

EFFECTIVE PRIMARY
CURRENT, I

Epo
Epg+e’

-
— . 0 —= 4+

ANODE VOLTAGE - DISPLACEMENT E

Tig. 2. —Combining of chavacteristics

respegtlvely charactel istic of the signalvol-
tages ¢/, 0 and — ¢'. The addition of a dash
to a \arlablc symbol is to denote the maxi-
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mum value of the variable. The ordinates,
measured from the origin indicated to the
right of the figure, represent the value of
effective primary current, while the abscissae
measured from the old supply voltage (see
scale at foot of figure) measure the anode-
voltage displacement, z.¢., the voltage across
the winding associated with the composite
generator (see 1ig. 1D).

This new set of characteristics now forms
the basis on which we assess the power-
output, percentage of harmonics, etc., given
by the original circuit.

Since the generator voltage and current
must follow Ohm’s law (assuming the trans-
former (Fig. 1b) to be resistively loaded) the
load-line on Fig. 2 will be straight. It must
pass through the point C (Fig. 2) correspond-
ing to e = 0 and £ = O and its slope corre-
sponds to the impedance across the gene-
rator, 7.e., to the impedance presented by
half the original primary. We, therefore,
have the important result that the impedance
represented by the load-line on the com-
posite characteristics is equal to one-quarter
of the ‘ anode-to-anode” load, since the
apparent impedance of the total primary is
four times that of half the primary.

In calculating the power-output from the
new diagram, care must be taken to employ
a formula which gives the power in the
fundamental only, otherwise an error due
to the d.c. component of the effective primary
current will occur. In the simple case
shown in Fig. 2, if the algebraic values of
the current / at 4, C and B are respectively
Ig, I,, and I;, the amplitude of the funda-

I,—

. 1 .
mental is !, hence the power output is

(Is — 1,)*2
8
represented by the slope of ACB. Similarly

the percentage of second harmonic is
%I s — 20, + 1,
11 - 13
More complicated formulae, based on seven
values of [ at equally-spaced values of
signal-voltage e are available! for calculating
the proportions of the harmonics up to the
sixth. These calculations are exactly similar

to those commonly performed on the char-
acteristics of single valves.

where Z is the impedance

! Espley, Proc. I.R.E., 21, p. 1439 (1933).
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3. Behaviour of Individual Valves

In Tig. 3 a more complete set of combined
characteristics is illustrated. In this case it
1s possible to deduce the course of the curved
load-line representing the behaviour of each
of the valves separately. For we have only
to remember that when the representative
point on the straight load-line AB is at A,
valve No. 1 experiences the anode-potential
corresponding to the ordinate through A
and the grid potential characteristic of the
first curve in the upper diagram, z.e., £, =o0.
These conditions fix the state of valve No. 1
as that represented by A,. Similarly the
points P,, C;, @, and B, may be deduced
and the curved load-line drawn. The same
process is applicable to valve No. 2. Geo-
metrical reasoning based on the above con-
struction will show that the existence of
straight load-lines on the individual char-
acteristics is incompatible with equation (2)
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Fig. 3.—Set of 5 ' Composite Characteristics”’
and curved load-line.

(previous page) if harmonic distortion of the
unsymmetrical type (even-order harmonics) is
indicated on the load-lines. Fig. 4 will make
this clear. The more nearly linear are the
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separate characteristics the straighter will
be these load-lines.

The most important practical result of
load-line curvature is that the average anode
feed-current to the whole stage increases
when a signal is applied to the grids. Also,
this current contains a component of the

Las|
|
‘ Eaq- .
“Eao
Tao
Fig. 4.—Stvaight load-line

incompatible with push-pull
working, when usual lype
of characteristic is present.

These cffects
“ quiescent ”’

second harmonic frequency.
become more marked as the
state is approached.

We have not yet assumed that the valves
are identical, but in order to secure some
results of more general interest we shall now
make this assumption. It will be evident
from the method of constructing the com-
posite curves that on any given ordinate the
slope will equal the sum of the slopes of the
component curves. Hence, in the ideal case
of a pair of equal, distortionless triodes, the
composite characteristics consist of a set of
equidistant straight lines having double the
slope of the component-characteristics. By
a simple geometric construction it can casily
be shown that if impedance Z be applied
to the composite generator, the apparent
impedance imposed on each valve will be
2Z, or half the anode-to-anode load (4Z).
This is a well-known approximate result and
can be applied in cases when the input-
voltage is vanishingly small. It breaks
down for larger amplitudes since the im-
pedance presented to each valve is not
constant, but depends on the phase.
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4. Special Cases of Push-Pull Operation

When the valves employed are power-
triodes of the usual type, operated under
normal conditions, of anode voltage and
grid-bias, it is found that the composite
characteristics arc linear to a high degree

(b) (o)

Fig. 5.—FEffect of grid-bias on shape of load-line.

of accuracy. In many cases (e.g., type
PXz25) the load impedance can be varied
from zero to infinity, or made inductive
or capacitive, without introducing more than
2 or 3 per cent. of harmonics (I'ig. 5a).

This normal case presents some features
of interest in connection with the choice of
load-line. When the load impedance is
decided by the simple rule of making the
anode-to-anode load double the value em-
ployed for a single valve, the load-line
assumes the position 4; By, giving individual
load-lines of only slight curvature. But
since the “‘ composite generator ”’ is prac-
tically a linear one, it is evident that the
maximum power output will not be realised
until the slope of the load line A;B; is
increased to a value numerically equal to
that of the composite characteristics. In
the case of ordinary power triodes (e.g.,
types PX4, PXz25, etc.) an increase of 30-350
per cent. in the power output is obtainable
in this way. Some curvature of the in-
dividual load-lines accompanies this increase
in output, but the distortion remains small.

It will be seen that if the composite char-
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acteristics are very steep, i.e., the valve-
impedance very low, the increase in power
available by choosing the optimum load-
line is more marked. As an example, the
following figures for the PNX25 and PX2s5A
(extra-low impedance triode) at joo volts
may be quoted :

Power from a Maximum power

Tvpe. single valve. from a pair in
push-pull.
PXaz5 5.5 watts 13 watts.
PX25A 7.0 watts 32 watts.

Returning to our general survey of the
form of the composite characteristics, we
must consider the effect of increasing the
grid-bias so that the *‘ quiescent ”’ state is
approached. The eftect on the composite
characteristics is that shown in Fig. s5b.
The effect on the power-output is usually
slight, but a small increase in the percentage
of out-of-phase third harmonic results.

When the quiescent state is fully reached,
we find that, over a large proportion of their
length, the composite characteristics coin-
cide with those of the individual valves and
that the “ operative ”’ portion of the load-
curves become identical with the straight
line AB. This fact makes it possible to
predict a number of properties of the
“ quiescent ”’ circuit from the ordinary
valve-characteristics. By assuming that the
anode-current waveform in each valve is a
rectified sine-wave, we deduce the following
useful approximate formulae (for the mean-
ings of V', and I’ see Fig. 5¢) :—

Average full load anode current per pair

of valves: I’ . {4 . (3)
ks
. VI ’
Maximum power output 2 o (4)
Power supplied by H.T. unit 2 e, .. (s)
m

where [, is the supply voltage
. V'
Efficiency P - g R (O)]

Since the maximum possible value of V' is
E,, the theoretical limit to the efficiency of

this system is Z or 78 per cent.
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This is a convenient point to make a slight
digression to consider the factors deciding
the most favourable slope for the load-line,
and hence the correct load-impedance to be
employed, in the * quiescent * case. When
we are dealing with triodes and pentodes,
the load-line can be assumed to end on the
E, — O characteristic, and it is the form of
this curve which decides (subject to one
other limitation) the proper load-impedance
to be used. In the case of Class B valves,
we have as vet no such boundary-curve at
hand, but it will be shown in a subsequent
paper that a knowledge of the power
available from the ‘* driver valve’’ enables
us to draw, on the characteristics of the
output valve, a curve on which the load-line
must end. Hence in these three important
cases we have a *“ boundary curve ” on which
we can imagine the end of the load-line to

slide. A very simple theorem, illustrated in
M

? P

Iaj L

oL
N 0 Ea—
Es >
Fig. 6.

I'ig. 6, shows how the best slope for the
load-line can be deduced. Suppose LM is
the boundary curve and PC the load-line.
If the co-ordinates of P are (E,, 7,) and
OC = L, the power output is represented
by the area PCN.

Area PCN — } I, (E, — E,) = A

To tind the maximum value of A4, equate

A
iE, to zero
dl,
dEa(E —Eyg—1I,=o0 ()
dl, I
ar, E, — 1:‘;
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Hence we should choose P so that the slope
of the tangent there is numerically equal to
the slope of the load-line. The equation
(7) also expresses the condition for minimum
area, but this case is unmistakable in
practice and seldom causes trouble. The
limitation in the validity of this method of
determining the optimum load-ine is that
the line so chosen may lie in non-linear parts
of the characteristic curves, though it has
been found in practice that revision is seldom
necessary on this score.

The use of the above theorem leads to
some important results. The peculiar form
of pentode characteristics causes the opti-
mum load-line to end well over to the left,
on the I, — F, diagram. This results in high
efficiency at full input, an approach to the
theoretical figure of 78 per cent. being made.

When triodes are used, however, even
when the I', == 0 curve is neary straight,
the condition of maximum output (equal
slope theorem) sets an upper limit of E /2
on V' As long as we try to elicit the maxi-
mum output from triodes in Q.P.P., there-
fore, we limit the possible efficizncy to 39
per cent. In practice, the efficiency is
sometimes of sccondary importance, the
major consideration often being the relation
between the power-output and the initial
cost of the system.

5. ¢« Partial > Push-Pull Circuits

If we wish to classify push-pull output
stages into categories which 3ive some
general idea of their behaviour, the most
obvious method is to specify the type of
load-line on the individual characteristics.
Thus, if the load-lines are practicaly straight
we may call the system a “ pure’ push-
pull stage. It is characterised by con-
stant anode supply-current free tfrom alter-
nating components. This condition is ideal,
in so far as it can be only approximately
realised in practice. If considerable load-
line curvature is prescent, but the anode-
currents do not fall to zero for an appre-
ciable fraction of the cycle, we may term the
state of affairs * partial ”’ push-pull amplifi-
cation. The anode feed-current varies with
the loudness of the programime-matter being
handled. When the curvature is such that
the anode-currents vanish for almost a
complete half-cycle, the condition is generally
called ‘“ quiescent ”’ push-pull amplification.
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It has become customary to regard these
differences in behaviour as due to the choice
of grid-bias, but it must be emphasised that
the load-impedance has just as great an
effect on deciding the form of the load-lines.
Thus, almost any push-pull stage is *“ pure”
when the load-impedance is very high, the
load-line curvature progressively increasing
as the load-impedance is reduced.

The properties of “ pure” push-pull
svstems have been exhaustively dealt with,
but in view of the widespread use of valves
expressly intended for * quiescent " opera-
tion (e.g., the double pentode, type QP21) and
of the recent introduction of a triode designed
for *‘ partial ”’ push-pull amplification (type
PX25A) it is desirable to review the advan-
tages peculiar to each of these two systems.

The primary advantage in the ' quiescent’
system, namelv, economy of anode-current,
1s an important consideration when batteries
are the source of supply, but for mains-
supplied amplifiers this advantage is ex-
tremely questionable. While it must be
admitted that the mains-unit might con-
ceivably be reduced in size so as to ke *“ over-
loaded *” during loud passages of programme-
matter, the uncertainty regarding the prob-
able maximum duration of these overloads
makes this type of economy rather unattrac-
tive to the designer of reliable apparatus.
Moreover, the large component of second-
harmonic frequency in the feed-current may
necessitate extra outlay on smoothing equip-
ment, to prevent loss of power and to avoid
distortion due to feeding back the distorted
wave-form to the earlier amplifying-valves.

The quiescent system may be introduced
as a means of reducing anode dissipation and
hence enabling higher voltages to be em-
ployed with any given valve-type. This
process involves great risk of breakdown
due to internal electrolysis, electronic bom-
bardment, etc., in the valves, and may lead
to distortion consequent upon excessive
demand for cathode-emission during loud
passages. The system should be employed
only when sanctioned by exhaustive trials
by the valve-manufacturer.

When “ partial ”  push-pull conditions
prevail, as in the case of pairs of PX25A
triodes, the difficulties of operation are not
so great. The range of the variation in the
anode feed-current is only about 2 : 1 and at
no time do the anode-currents in the in-
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dividual valves fall to zero. This fact,
combined with the low impedance of the
valves, makes for high electrical damping
of the output transformer windings, a
necessary condition for the satisfactory
reproduction of transients.

The harmonic distortion in this tvpe of
stage becomes less as the amplitude de-
creases. Thus, quiet passages, during which
the ear is most sensitive to distortion, are
reproduced with extreme purity. This state
of affairs is not invariably found in ampli-
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fiers ; for instance, in Class B stages a
maximum ol harmonic content is found at a
fairly low volume-level.

Since the PX25A valve has been designed
for *“ partial ”’ push-pull operation, the high
peak anode-currents demanded by this
running condition have been provided for
in the activation of the filament. The only
neccssary precautions are to ensure that
the filament-voltage is correctly maintained
and that the load-impedance is adjusted to
the recommended value.

End of Part I.

The Late Mr. J. F. Herd

ITH deep regret we have to record the
death on July 22nd last of Mr. James

Fleming Herd, M.LEE., M.Inst.
Rad.E., Senior Scientific Officer in the Radio
Department of the National Physical Labora-
tory. Mr. Herd, who was only 47, was
born and educated in Dundee. He entered
the Post Office and became a highly skilled
officer of the telegraph service.

He served as an instructor in the R AF.
in that part of the service which developed
into the Wireless and Electrical School.

After the war he joined the Meteoro-
logical Office as a Senior Professional
Assistant, for service at M.O. Radio Station,
Aldershot, then engaged in a study of
atmospherics in relation to thunderstorm
detection. On the formation of the Radio
Research Board that station was taken
over by the Department of Scientific and
Industrial Research. The formation of the
Radio Department, National Physical La-
boratory, in 1933 brought him to the rank

of Senior Scientific Officer as Officer-in-
Charge of the Slough Division of the new
entity, and as secretary of a number of
committees of the Radio Research Board.

His published scientific work falls far
short of representing his notable contri-
butions to the progress of fundamental radio
research. His contributions to the DPro-
ceedings of the Royal Society, the Journal
of the Institution of Electrical Engineers, the
Wireless Engineer and other papers, and his
monograph (jointly with two departmental
colleagues) on ‘* The Cathode Ray Oscillo-
graph in Radio Research ” give some evidence
of his rare gifts as an investigator, gifts in
which an “ infinite capacity for taking
pains,” a genius for making experimental
apparatus “ go,” an extremely wide range
of reading, a tenacious and exact memory,
were intermixed with a fine enthusiasm and a
basic common-sense.

He leaves a widow and an only son.
R. A, W. W,
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The Response of Modulators at
High Audio-frequencies*

By D. A. Bell, BA.

N a tuned radio-frequency amplifier there
1s always a loss of the higher modulation
[requencies, of casily calculable magni-

tude, owing to persistence of oscillation in
a tuned circuit of low decrement.  The effect
of the valve in an amplifying stage is allowed
for by regarding it as a constant resistance
shunted across the tuned circuit, but the
assumiption of a constant resistance is not
legitimate in an oscillator or modulator, so
that a more detailed examination of the
mechanism is required here. Two types of
modulating circuit will be considered: an
oscillating valve which is modulated, and a
valve driven from an independent oscillator
and modulated by variation of its anode
potential.  Although the second arrange-
ment is normal practice for transmitters of
any size, some method of modulating on the
actual oscillator valve might be used for
small mobile transmitters, and for this
reason the behaviour of the system will be
discussed qualitatively.

Modulation of an Oscillating Valve

As we are not here concerned with the
minor corrections to the frequency of an
oscillator which arise from various valve
and circuit constants, we may represent

any valve oscillator by the differential
equation

arz g Ldi R\ .

t L RC— "\ _ ’
LC %5 + (ke Pl]dt—f—<1 P>, 0 .. (1)

Whereas i the dynatron — p is simply
dependent upon the shape of the character-
Istic, in triode oscillators it will be a function
of the circuit values as well as of the valve
parameters ; thus for the ordinary induc-
tively coupled tuned-anode circuit, with
mutual inductance M between anode and
grid coils,

(e ™

* MS. accepted by the Lditor, January, 1935.
P y y

where p’ is the efiective valuet of the anode
resistance under working conditions.
The solution of this equation indicates
an oscillation of {frequency
Rlp

f i \/I RC - L/p 2
) 2 LC

ic ) B
and amplitude changing at
where the factor £ is

RC — L/p
2LC

It should be noted at this point that in a
steady state the amplitude will take up a
value such that % vanishes, ie., p — L/RC,
and the frequency can then be expressed in

11— F?

the form f- 277\/ ic
where I is the ratio of the total circuit
resistance R to the reactance at the resonant
frequency of either inductance or capaci-
tance, and may be termed the power factor
of the circuit as a whole. This power
factor is 1/m times the decrement of the
circuit.  This is the only form of expression
for the frequency which is of importance
for the design of unmodulated oscillators :
but if the oscillator itself is modulated, there
must be growth and decav of oscillation,
and the second term under the square root
in (3) no longer remains zero. This means
that even if the oscillator frequency is inde-
pendent of anode and grid voltages for slow
changes, frequency modulation may occur
if it 1s modulated at high frequencies.

The exponent & can be written in the
alternative forms

k= (1/2C) (RC/L — 1/p) = (1/2C) (1/py— 1/p)

where p, is the equilibrium value of p,
which must of necessity be equal to the
dynamic resistance L/RC of the tuned

the rate e

k

+ For a discussion of ‘‘effective value,” see
 Investigation of Valve Performance by an Electro-
dynamometer Method.” Journ.L.E.E.  April, 1935.
Vol. 76, p. 415.

B
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circuit. Thus for a tuned circuit of given
dynamnic resistance the rate of growth is
proportional to the change which has been
made in p, and inversely proportional to the
tuning capacity. The latter enters into
the problem since the potential energy
stored in the tuned circuit for a given
potential difference between its ends is
proportional to the capacity, while the energy
dissipated in the circuit per second depends
only upon the dvnamic resistance. (P. H.
Osborn in ““ A Study of Class B and Class C
Amplifier Tank Circuits,” Proc. I.R.E.
(1932), Vol. 20, p. 813, refers to these two
energies as the “volt-amperes ”” and ** watts
of the tuned circuit.)) The different opera-
ting conditions and methods of modulation
available for the type of oscillator under
consideration are so varied that no detailed
investigation is possible. But if we assume
that at frequency w the modulation loss factor
is # (i.e., a modulating voltage which at low
frequency would produce a depth of modula-
tion w2, in fact modulates only to a depth
am) it can be shown in various ways that
there is a phase difference ¢ between the
modulating voltage and the amplitude of
the oscillation in the tuned circuit where
cos € = x. For since the rate of growth of
tuned circuit voltage is proportional to the
difference between its actual value and the
equilibrium value for the instantaneous
value of modulating voltage, the point where
the two curves cross (see Fig. 1) must be a
point of zero gradient, ie., maximum or
minimum, on the tuned circuit curve. The
difference between the two curves varies
over the cycle, but is of the order of s sin

or mV'1 — x% where the oscillation ampli-
tude is changing most rapidly. We there-
fore write

— k= (1/2C)B(mV'1 — x?) @)

where B is a function of the valve char-
acteristic and indicates the manner in which
the effective value of p varies with amplitude.
The maximum rate of change which actually
occurs in the amplitude of oscillation is
wmx, so that we may equate these two
expressions :

wmx = exp. (12C)BmV1 — %) .. (5)
It is clear that if x is to approach unity for

any given value of w, the function B must
be large, and C must be small. The function
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B will normally be increased by increasing
the extent to which the amplitude of oscilla-
tion exceeds the linear part of the valve
characteristic, a tendency which is also
favourable to high power efficiency; but
an alternative is the use of some form of
amplitude control, such as that suggested
by Arguimbau for other reasons. (“ An
Oscillator having a Linear Operating Char-
acteristic,” Proc. I.R.I., Vol. 21 (1933),
p. 14) The anode load impedance is pre-
sumably fixed by the operating conditions
desired for the valve, but there is still some
scope for variation of the L/C ratio. For
good response to rapid modulation therefore
we should increase the L/C ratio and restore
the dynamic resistance of the circuit to its
original value by increasing the resistance ;

Fig. 1.—(a) T 4 m sin wt,
() 1T + xmsin (w? — €).

the necessary resistance will normally be
available in the load which the oscillator is
required to drive, cither an aerial or the
input circuit of a following valve, so that
there need be no waste of energy as the result
of this adjustment. If, however, the valve
is to be run at high efficiency, with the anode
current flowing for a fraction only of each
cycle, there is a lower limit to the value of
capacity if radio-frequency output of satis-
factory wave-form is to be secured. (P. H.
Osborn, loc. cif., suggests a volt-ampere/
watt ratio of 10 or 12}

Modulation of a Driven Valve

If a modulated valve has a lincar char-
acteristic, the amplitude of radio-frequency
anode current is proportional to the modula-
ting voltage, and we may write

1g == 1,(I + msin w!) s .. (6)

where 7, is the value corresponding to the
unmodulated state, s the desired depth of
modulation, and /27 the modulation fre-
quency. This is strictly true only for one
special case, the case which will first be
considered, namely, a valve whose internal
resistance is very great compared with the
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anode load resistance. We shall assume
that the amplitude of 7.-f voltage across the
tuned circuit is then

V="VI1+ amsin (wt — )] .. (3)

Since the oscillatory circuit behaves at its
resonant frequency as a resistance of magni-
tude Z say, V', = Zi,; also the dissipation
of energy in it is 1'2// watts if V is the
rm.s. voltage. DBut it must be noted that
during modulation ¥ is not necessarily equal
to Zi,, owing to persistence of oscillation in
the resonant circuit. The power supplied
to the circuit at any moment is the product
of the anode current and the voltage across
the circuit, which from (6) and (7) is

Vig=V (1 +msinwt)[1 + xmsin (wi — €)] (8)
The power dissipated in the circuit is

VEZ = (V2 Z)[1 + xmsin (wl —€&)]2 .. (9)
and the difference between (8) and (9) must
be accounted for by a change in the potential
energy of the tuned circuit. This latter
energy is

CV2=CV 21 + vmsin (wf — €2

and on differentiating, the power absorbed
in changing it is
2vmwCV 21+ xmsin (wl — €)] cos(wt — €) (10)
Since at the end of a complete modulation
cycle the tuned circuit has returned to its
original state, with no net change of potential
energy, the integral of (8) minus (g) taken
round a cycle of modulation frequency must
vanish.  On performing the integration only

square and product terms of the modulation
frequency have any effect, and we find

7AXM? COS € — 7a2m? = o
whence x = cose, the relation deduced
above from I'ig. 1. From expressions (8),

{9), and (10) the equation for balance of
instantaneous values of power is

Vero(T + msin wf)[1 + xm sin (w! €)]
— (V21 + xm sin (wf — €)?
=2xmwCV 1+ xmsin (wf — €)]cos (wt — €)
o (11)
On dividing through by the factor
I + amsin (wf — €),
which is obviously not zero, and writing
cose=x, sine =11 x%, the equation can
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be reduced to the form
(1 — 2% sin wt — xV'1T — % cos w!
= 2xwCZ{x coswl + V1 — x2sin wl}

(12)
which is satisfied by 2xwCZ = V1 - %2, or
1
x (13)

Vi + qwiCeZ?

This value for the loss of modulation
is identical with that obtained from a tuned
circuit on its own ; for if the factor CZ be
expressed in terms of the resonant frequency,
p, and the power factor, F = R/Lp, of the
tuned circuit, wCZ becomes w?/p?F?, and
(13) can be reduced to

T
X = - N
V1 + Jw?/pAE?

In fact, however, we shall normally be
working with a valve of finite resistance :
and it will be assumed that modulation is
to be carried out by varying the anode
voltage. The voltage across the tuned
circuit should still be very nearly given by
(7), but (6) is no longer true since the anode
current now depends upon the voltage across
the tuned circuit as well as upon the modula-
ting voltage. If the anode circuit were a
resistance or other non-resonant load, the
eflect could be allowed for by a constant
multiplying factor depending on the ratio
of anode load resistance to valve resistance :
but in the present case the anode voltage
amplitude is not in phase with the current
amplitude, so that the same method will
not apply. Morcover, a driven valve which
is to be modulated by its anode voltage
must have a negative grid bias which would
be sufficient to cut off anode current, at the
highest anode potential resulting from
modulation, if there were no radio-fre-
quency input ; consequently its character-
istic is far from linear, and it cannot be
replaced by an equivalent resistance.

Fig. 2 represents the anode-current/anode-
potential characteristics of a valve, and the
line BA the operating cycle in the absence
of modulation: the slope of BA is then
equal to the conductance of the anode load
(1/Z) and that of 0OA equal to the anode
conductance of the wvalve (1/p). At a
negative peak of the modulation the anode

B 2

(13a)
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voltage will be reduced from OB to O,
where OB’ = (1 — m)OB ; but the voltage
across the tuned circuit at this instant is
by (7) reduced only in the ratio
(I — xm. cose) 1,
and may be represented by
B'N,= (1 — xm .cos €)BN.

The anode current is therefore proportional
to AN, instead of to A'\’, and is thus less
than it would be in the absence of an anode
Joad. Thus the anode current is less during
“down’’ modulation, and greater during“up”’
modulation, owing to the finite resistance of
the valve, a state of affairs which naturally
assists the process of modulation ; it may
be said that the effective resistance of a
{uned circuit at resonance depends upon the
rate of change of the radio-frequency current

Ia

supplied to it, as indicated by the slope
A,B’, as compared with 4’3" which is the
steady-state operating cycle for the anode
voltage OB’. Now in the steady state, say
for the unmodulated carrier, we have
NB = OB . Z/(Z + p); so that if OB
V(1 + m . sin wf), then

N,B' = [V, Z/(Z 4 p)1[1 + xm . sin (wt — €]).
But

iy=A,N, =0N,tan ¢ = (OB’ —N,B’)/p.
The power dissipation and the rate of change
of potential energy in the tuned circuit are
still given by (g) and (x0), but the supply of
power to the circuit is now

Vi, = (Ve2/p)[1 + xm sin (wt — €)]
I+ msinwt — Z_j——p 1 +xmsin(wt—e)]}

|
(14)
The corresponding equation for balance of
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power is therefore

(1/p){1 -+ m sin w!
- [z/(z 4 p)i1 + xmsin(wt — €)i}
- (1/2)[1 + amsin (wl — €)]
2xmwC cos (wh — €)  (15)

In this form the value of % is not independent
of wt: consequently the envelope of the
actual tuned circuit voltage is not simply a
reduced copy of the modulating voltage, but
is of different wave-form, i.e., it is distorted.
The amount of distortion is proportional to
the extent to which x varies with wf, but
in any case is small if x is small; the dis-
tortion will also be a function of the depth
of modulation.

However, some idea of the magnitude of
the modulation loss can be gained by con-
sidering the particular point of the cycle at
which sin (wt — €) = 0. After writing

Ccos e = x, 8N € = V1 — a2

equation (15) then reduces to
q Ry

(x/p)[1 —2/(z+p)+ my/T— %] — 1/z=2xmwC

(10)
which can be written as
2xwCapl(z + p) = [2/(z + IV —
— p¥m(z + p)* (x7)

Tf the valve behaved simply as a load across
the tuned circuit, of resistance p, the equiva-
lent anode impedance would be reduced from
Z to Zp/(Z + p); equation (12) would then

be satisfied by
V1 — 2 (18)

2xwCip/(z -+ p)
By comparison of (17) and (18) it will be
seen that although the finite anode resistance
of the valve does assist modulation, it is
less effective than would be a pure resistance
load, shunted across .the circuit, having a
value equal to the nominal resistance of the
valve. In addition, its effectiveness depends
to some extent upon the depth of modulation.
If the anode resistance of the valve is
reduced so far as to be negligible in com-
parison with the dynamic resistance of the
tuned circuit, i.e., p/Z approaches o, equa-

tion (16) reduces to

2%wCp = VI — x* (19)

which is independent of depth of modulation,
but being derived from (16), not (15), does
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not imply that the value of x is constant
throughout the cycle, as would be required
for perfect freedom from distortion. This
value may also be regarded as the limit to
which (18) tends as p/Z tends to O, so that
the valve is now equivalent to a shunt
resistance if we disregard the variation of x
over the modulation-frequency cvcle.

Conclusions

1. In all cases the response to modulation
of high frequency is improved by reducing
the ratio of the potential energy stored in
the tuned circuit to the energy dissipated in
it per second. Assuming that the tuned
circuit is to have a fixed value of dynamic
resistance, a change in this energy-ratio
requires a simultaneous adjustment of L, C,
and R ; the change may be regarded cither
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as a decrease in the L/C ratio, or as an in-
crease of the decrement of the circuit.

2. The modulation of a self-oscillating
valve depends upon the energy-ratio above,
and upon the radio-frequency operating
conditions of the wvalve (linear or high-
efficiency cycle).

3. The anode modulation of a driven
valve depends upon the anode tuned circuit’s
energy-ratio, and on the ratio of its dynamic
resistance Z to the nominal anode resistance
p of the valve. TIor p>> Z, the modula-
tion loss is the same as would occur in the
tuned circuit alone, and for p<< << Z the loss
is that which would occur in the tuned
circutt 1f it were shunted by the small
resistance p. For intermediate values of
p/Z, however, the loss is slightly greater than
it would be in the tuned circuit when shunted
by a resistance p.

Join-up Distortion in Class B Amplifiers
By F. R. W. Strafford

HEREVER a thermionic valve is
used to deliver power into a resistance
some distortion of the original input

waveform must occur, due to the inherent
curvature of the J,/V, characteristic of the
valve.

Since this curvature is substantially
smooth, in most cases, the derived series of
harmonics due to the application of a sinu-
soidal input will reveal a rapid convergency
of their coefficients.

Under normal operating conditions, within
the rated power capacity of the stage, the
distortion 1s, therefore, generally tolerable
In its resultant acoustic eftect and rises with
increasing input.

In Class B operation it is usual to expect
distortion of this type although, if the curved
characteristics of each triode section are
identical, no even harmonics will be intro-
duced. There may be, in addition, a new
and more serious form of non-linearity which
will give rise to a slowly convergent series of
odd harmonics whose percentage, relative
to the fundamental, will rise with decreasing
mnput.

The resultant acoustic effect is painfully

marked and has been named “ Class B
distortion ”’ by many pundits of valve and
circuit technique. The reproduction, par-
ticularly of speech and pianoforte renderings,
can then only be compared with similar
reproductions from old-fashioned mechanical
gramophones using worn records and needles.

A typical dynamic characteristic for a pair
of Jow power triodes arranged for Class B
operation is exhibited in Fig, 1, in which an
attempt to produce anode current cut-off
at zero grid voltage has been made by suit-
ably increasing the magnification of each
triode. This 1s the procedure generally
adopted in marketed forms of Class £3 batterv
power valves as it dispenses with the need
for grid biasing batteries.

It will be seen that some asymmetry,
within the region ¥V, > o has occurred, and
is due to stray cmission and other unavoid-
able manufacturing errors. Also, the initial
curvature is due to the inherent thermionic
emission characteristic obeying a power law.

Nevertheless, the mean characteristic,
produced by summing the ordinates of each
characteristic in the region of zero grid
voltage, is approximately a straight line, and
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the resultant distortion is thus quite small at
inputs providing useful outputs of enter-
tainment value. It will be noticed that a
projection of the straighter portion of each
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characteristic passes very nearly through the
origin of the co-ordinate system, in which
case, any curvature within the overlapping
region approaching V, = o will not give
rise to distortion, providing each triode
exhibits identicai curvature.

On the other hand, it is not unusual to
find a triode which exhibits the dynamic
characteristics depicted in Fig. 2, and such
a characteristic will produce ** Class B Dis-
tortion ”’ to a marked degree.

In order to study, analytically, this in-
tolerable form of distortion one must set
aside the normal curvature effects, and regard
a simple classical case of a paired char-
acteristic of the form exhibited in Fig. 3,
which is Iig. 2 divested of smooth curva-
ture.

It will be required to find the series repre-
senting the waveform of the anode current
produced bv the application of a sinusoidal
potential to the input grids.

Figs. 1 and 5, respectively, show the
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form of initial voltage application to the
paired characteristics, and the resultant
anode current waveform.

The instantaneous anode current may thus
be expressed by two equations, valid only
between specified angles. Thus:
1,=K{(VSin ) —E} from 6=¢ to §=—n— ¢

rE .. (1.0)
1,=K{(V Sin 6) +E} from 6 =n+ ¢ to
0=2m— ¢ .. (x.1)

In the above the following notation is

observed :—

v=V'sin # = instantaneous input voltage to

grids.
1, = instantaneous resultant anode
current.
d.1 .
K= ¢ — unity.
dv.
4.1,

has been made unity in order to

eliminate it from the resultant analysis since
it appears only as a constant.

The angle ¢ will hereafter be referred to as
the distortion angle, and depends for its
value upon the voltage at which anode
current cuts off, and the peak value of the
applied signal respectively.
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YVig. 2.—1,/V, dynamic chavacleristic of class
B wvalve exhibiting excessive ‘' joim-up’ dis-
tortion.
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By inspection it may be seen that when
V=E, 95:7;, and the resultant anode

current will be zero for all values of the
angular component of V sin 6.

On the other hand, when E =0, ¢ = o,
and no reduction of output or distortion of
the resultant waveform will occur.

Since the two functions expressed by
Eqgs. 1.0 and 1.1 repeat over equal epochs
of 27 radians, they may be expressed by an
appropriate Fourier series derived from the
general form :—

(@) ={ag+a,Sin b+ a,Sinz6 . . . .
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+ b, Cos 84 b,Cos28...] .. (1.2)
Iy
K
Vg
Fig. 3

The coefficients will thus be :
fr—d ]
a, ;ﬂ [(sin 6) — I].db,
L Nvsing 4 E.df

(r.3)
27 Jntd

From which :—a, = o.

I .
an = [(VSinf) — E]Sinné.do
77./
2r—d
+ YU (VSin 8) + E]Sinnf.40 .. (1.4)
Tt

When # = 1,
ay ;[V{(ﬂ—qu) +Sin2d) — 4ECosd] (1.5)
When 7 1s odd and == unity,

47 Vau . :
a, [ = (CosnéSin ¢ — Sinng Cos ¢)
m| ne—1I

—5Cosn¢1 .. (1.6)

541

By rewriting L = V Sin¢ Eqgs. 1.5 and
1.6 may be arranged into

a, = g[(w—2<;5)+Sinz¢>—4Sin¢Cos¢] (1.7)

4V 1 si Cos
= S R m
< 7 | nn? — 1) in ¢ Cos né
" SinngCos ﬂ (1.8)
T G &
Ia
K
<—E~>1
[¢) : Vg
sl
s
—— V—> '
27
v=VSIN 6
Tig. 4

The coetticient b, is given by :
T
b, = L [(V Sin §) — £} Cos nf . do
)¢

(27—
2"V Sin 6) 4 E] Cosnf .d6 .. (1.9)

T J)ntd
from which
b, = o for all values of .

The anode current for the classical case
of Class B Distortion may therelore be repre-
senited by the series:

io— V [(m—28) +Sinz¢ - 4 Sin$Cos ¢]Sin

.__,VT_
VIE
R Tr 27
j
¢l
s -1 E
P =sIN v
Lig. 5
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mﬁ 4V{ LA .
+ }7 A =T Sin ¢ Cos né

5 ”_ L Sin n¢ Cos d):] Sinwn. 6

= (2.0)

Where n = 2p - 1.
$ = any integer.
An inspection of this series reveals that
when
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distortion rises very rapidly with ¢, since
the fundamental amplitude is decreasing at
the same time as the harmonic amplitude
rises.

For small values of ¢ Eq. 2.0 may be
rewritten, with negligible error, as :

o = V;v 4] Sin 6

: ? & 4V o i
¢ =o0,1,=1VSiné 1 i--’ Sinng |.Sinnd .. (2.1
>4 sinng (21
d when ¢ T 0 "
and wh = @k e ,
g la Ihe individual percentage harmonic re-
‘1o lative to the fundamental will thus
[ be given as :
N
N ”n .
u \\ 4 [nz ¢ Sinngé ‘
=2 FUNDAMENTAL —
E +og N i R -X 700 Y, .. (2.2)
a N | i 4
z N
4 +o¢ \\ ard This equation is of particular
s P amam == interest because one is chiefly
S +o2 s I \> ™ concerned with a small value of ¢
g 7t || I in practice. It may therefore be
z i 4 Y .
2 o W — used for calculation purposes,
i J/ S~ providing ¢ is not greater than 6°.
@ —0f = // If the effects of curvature at
= e the join-up are to be included
® os in the expression for the har-
monic series, the foregoing method
ol cannot be used. It is then neces-
120 30 40 50 60 70 0 %9 T™ sary to present the characteristic
=sn1E 2 in the form of a suitable
' ' ic polynomial derived
Fig. 6. —Fundamental and havmonic amplitudes as a URETROTIETE R0 VIO T SIE
from a mechanical Ifourler an-

Junction of the distortion angle ¢.

Fig. 6 shows how the fundamental, 3rd,
5th and 7th harmonics vary with the magni-
tude of the distortion angle ¢. The tedium
of plotting these characteristics has pre-
cluded any further harmonics from the graph,
but it can easily be seen that a slow con-
vergency exists. Also the higher frequencies
execute an increasing number of phase
reversals before tending to zero amplitude
in the limit.

It can also Dbe seen that the percentage

alysis of the curves, and then
to substitute the applied voltage V Sin 6
in the expression. The coefficients must
then be determined by referring to the
appropriate Bessel function tables, and on
account of the slow convergency of the series
presents an umwelcome task. Although a
classical case has been analysed, the neglect
of curvature is not likely to cause serious
errors, providing V > >[L; a condition
with which one is chiefly concerned in
practice.
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Electro-Acoustical Problems”
A Graphical Method of Solution
By C. N. Smyth, B.Sc., Eng.

(From the Stafl of the Rescarch [aboratories of The General Elcctric Company. Wembley)

METHOD is described of deducing the resultant motion of a stiffness controlled device
when supplied with a current of known waveform.

A series of characteristics of a driving system is shown, on which load lines, repre
senting the driven systemn, may be drawn. The diagram is analogous to the electrica’ case
of load lines drawn on valve characteristics.  The method is applicable to the solution of some
non-linear stiffness controlled arrangements, and as a method of comparing the linearity of
driving systems. It is shown that load lines representing mass and resistance controlled
systems may be drawn in certain cases.

Introductory prise the voice coil again with the spider

ELECTRO-ACOUSTICAL devices and diaphragm, including the air which
throughout the article are taken in a moves with it.
gencral sense to mean any mechanism The method is based on interpreting a

in which some member moves in accordance
with the electric current supplied to the
device. For example, a moving coil loud
speaker.

The method enables the moticen of a device
in which the chief mechanical restoring
force is a stiffness, to be accurately

determined, providing the wave-
form of the current supplied to the 4
device is known. In practice, the
current waveform is often unde- £ T
termined due to the back e.m.f. E 9
containing harmonics. The con- 3
dition, however, makes a useful = '
basis of comparison and may be 2% |
simulated in practice by using a z
pentode—a constant current de- F 7
vice-—to serve as the source of 5 ol
power. 2

In considering the behaviour of +
a device it will be best to consider _4l
it as two separate units. TFirst,
the arrangement which turns the =20
electric current into a driving
force—called the driving member. Fig

In a moving coil loud speaker this

would correspond to a field magnet

system with an unconstrained voice coil.
The second part—called the driven member
comprises all the moving parts. In a
moving coil loud speaker this would com-

* MS. accepted by the Editor, April, 1935.

series of graphs representing the behaviour
of the driving system alone. These curves
llustrating the relation between current
displacement and force are shown in I'ig. 1.
The study of them enables the linear working
range of the device to be decided and the

00 -400

—300 =200 -100 0

FORCE IN KILODYNES

ig. 1.—Force-displacement-curvent charvacleristics for

moving coil loud speaker.

most suitable values for the elements of the
driven system to be chosen.

The Method

Common to the two parts of the device,
the driving and driven elements, are relations
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between force and displacement. For every
position of the driving element there is a
force corresponding to the current flowing.
While for the driven element there is a
relation between force, deflection, and fre-
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at any given instant in its history equili-
brium exists between the driving and counter-
acting forces—with the moving parts the
moving member of the driving system must
be included--the I of equation (1) is equal

quency. We may express these facts sym- and opposite to the F of equation (2). The
bolically. two simultaneous equations can be solved
(1) F— [, «] graphically by superimposing the graph of
d, x] 5 ?q)uatIO]; (i) 1f1por1 the cfurvcst_ot e(q;]atxori
_ 2¥ A 1) : only the force axis of equation (2) mus
(@) F=M di? R dat + ¢ be plotted with reversed sign.
where I’ denotes force, [ — — T
current, x displacement, | N
\I mass, R resistance, g | _——
and ¢ time. The term g " Al
$(x) is inserted to repre- E | l / o 'M,
sent the general case, for £ | / '
any type of stiffness I ///I
element. For a linear =z d —
stiffness S the term would & °F — T = 1 1 1 ]
become simply Sx. Both % _GAOYNEE;‘{://;,‘/-
these relations may be & ,_y@ 4’
exhibited graphically and & - y@“/}/ | Fig. 2.
the resultant motion can @2 2T et ‘ °
be deduced by their simul- e || !
taneous solution, which in 2= ! |
a certain number of cases, | A N
-10 -05 [} 05 10

is possible graphically.

Consider first the driv-
ing member, a series of measurements may
be taken by giving it definite displacements
and measuring the static force for various
values of current, and then obtaining a
family of curves by plotting force against
displacement for each of the values of
current chosen.

In many examples the force will vary
linearly with current, but no such assumption
is necessary to the application of the method ;
but when this is the case, for example, with
a moving coil loud speaker, the curves may
be calculated from the measured flux dis-
tribution. The curves are obtained by
integrating the flux acting on the coil at
each displacement and multiplying by the
current ; for within very wide limits the
force will be proportional to the current, in
fact until such time as the current in the
voice coil modifies the flux distribution.

A series of curves for a moving coil loud
speaker is drawn in Fig. 1. The force for a
given current is secn to be a maximum when
the coil is centrally disposed in the gap and to
fade off as the coil is moved out of the flux.

Secondly, considering the driven member,

CURRENT IN AMPERES

Now considering the ideal case where
the driven member consists of a pure stift-
ness, we can write I+ = Sx, if the stifiness is
linear, which is represented graphically by
a straight line. For example, the line AOB
on Iig. 1. Reading now the displace-
ments corresponding to various currents from
the points x, y, z, etc., at the intersection of
the line AOB with the various current curves,
a graph may be plotted of displacement as
a function of current. Iig. 2 shows the
relations between current and displacement
for stiffnesses of 1, 2 and 3 megadynes per
centimetre obtained {rom the lines A.M.N
drawn on lig. 1.

IFor a sinusoidal variation in current the
motion is plotted on graph (3), curve (1).
The harmonics produced in the resultant
waveform may be calculated by Fourier
Analysis, or from the intercepts cut oft
on the stiffness line by the current curves
of Fig. 1*

For a non-linear stiffness F = &(x) a
curved or discontinuous stiffness line may
Tx D C l:sple;,_ j_rRT Oct., 1933, Vol. 21,
No. 10.
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be drawn and the resulting waveform ob-
tained as before. It is stressed that this is
possible since the stiffness is not a function
of frequency and the relation I* = ¢(x) still
obtains, no matter in what manner F chooses
to vary. A line (L) for a non-linear stiffness
is drawn on Fig. 1, and the resultant wave-
form for a sinusoidal variation in current is
drawn on Iig. 3, line (1).

IFor a stiffness controlled system the exact
motion of the driven member can be accu-
rately deduced for any given current input
to the coil, no matter how non-linear the
field or stiffness may be.

From the graph of the resultant waveform
it is interesting to deduce twe things, the
harmonics produced and the constant term
in the Fourier Analysis. The constant term
represents the mean displacement of the
coil under dynamic conditions. In general,
the mean dynamic position will differ from
the rest position. This effect, often referred
to as rectification, is well known to occur
in practice.

It is suggested that this method of drawing
a stiffness load line is the best way of com-
paring the performance of various driving
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and for resistance

dx
F=F dt

The introduction of ¢ makes it impossible
to represent the relations graphically unless
a known form of variation is given to say F.
For this reason, the method breaks down in
these cases for an exact solution, although
some approximate results may be obtained.
More accurate results may be obtained
though by using a method of successive
approximations.

1f the load is a pure mass we have :
f.lzx
dat?

This relation contains a time element and
can only be represented graphically if we
give a definite form of variation to F.
Assuming a sinusoidal variation in force of
pulsatance w, the relation after integrating
twice becomes F = — w?Mx, which repre-
sents a straight line, only with the opposite
slope to a stiffness line. It must be em-
phasised that the slope of the line depends on
the value of w, and consequently it is correct
for only oue particular frequency, and if I

does not vary sinusoidally
I the line has a different

slope for each of the har-

monics introduced. Under

such conditions an exact

solution is impossible

graphically, except in a
1 perfectly linear field, as

a sinusoidal variation in

F=M

Tig. 3.— Wave-

forms obtained

with field svstewm
of I'ig. 1

DISPLACEMENTY IN MILLIMETRES

current would not produce
a corresponding sinusoidal
variation in force.

In practical cases, where
the field does not violently
depart from uniformity
over the working range,
the errors introduced will

TIME

systems, and in particular for determining
the most suitable flux distribution in field
magnets of moving coil speakers.

In considering the remaining two elements
In equation (z), mass and resistance, it is
noticed that a time eclement is included.
For mass :-

x dox
F=M g

be slight, and although

the mass line cannot be
used to give an accurate interpretation of
waveform, it will give a good idea of the
amplitudes of motion experienced.

Taking now the third case of a resistance
load, which may be produced practically by
a moving coil loud speaker working on its
bass resonance, we have the condition

. dx
Lk Rlit
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and assuming a sinusoidal variation in F
and integrating if

WIRELESS ENGINEER
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and Stiffness, but care must be taken over
the interpretation of the resultant motion
unless the conditions imply a sinusoidal

-7 = &, i @ variation in force.
_F As an example in the use of the curves
* R wi the motion for a stiffness controlled system
M in a linearly increasing field is
i RO 0F o4 °/'° loe 971 worked out, and the rectification
3,‘1\2 N\ \ x-f - / S /*/AIMQP;4 effect calculated.* The field svstem
g L AN \ \ \ \ [/ /. / /| curves are drawn In Fig. 4, and
5 N\ X (R | [/ /S | the waveform obtamed is shown
S N \,\ \VER| ' '7~—/7 A+ in Fig. 5. It will be seen there
3 i N\ \\ S | % is a tendency for the coil to move,
Z NN N VLT ;]/1 ViV under dynamic conditions into a
£ —1' - \\P\\\\ — ,141\1‘{:\ o stronger field. This result would
: \\\ \ I,‘ / '(// %‘s"gfg%s appear to apply generally to
2 T - \»\\\ \ 1777/ Ves|  ““steady state’’ examples.
§ . N A4
I \~‘\\J j& 7 Comparison with Electrical Case
1 ﬁj‘ﬁ/ It will be seen that these curves
B0 a0 a0 <200 ie o 70 200 300 a6 oo Are analogous to those drawn for

FORCE IN KILODYNES

Fig. 4.

which two equations together represent an
ellipse, or a circle if the scales are suitably
chosen.

The foregoing remarks in regard to mass
apply again, as the dimensions of the re-
sistance ellipse are

Lxample with linearly increasing field.

Inductance, Resistance and Capacity
on thermionic valve characteristics.
The major difference is that, where-
as in the electrical case, current is plotted
against voltage for various values of, say,
grid bias; in the mechanical case actual
displacement is plotted against force. Cur-
rent is analogous to velocity and not to dis-

functions of the fre-
quency. Although,
therefore, not suitable
for the accurate de-
termination of wave-
form, two interesting
facts emerge from its
application to a uni-

form or substantially 02>

T

4]
MOVEMENT

05

Q
N
a

WORKING DEFLECTION 008mm

uniform field.  First,
the limits of travel
of the system may
be approximately de-
termined, and sec-
ondly, its area is
proportional to the
energv supplied to the
moving parts, for the

—025 Fig 5.—

DISPLACEMENT IN MILLIMETRES

I
Q
I

-

Torm from vadial
field illustrating
reclification.

| 2]

L S T

Wave-

I
Q
N
53
CURRENT IN AMPERES

~075
SINE WAVE

area is given by
A= / Fdx

This energy is used for the production of

sound and to overcome internal friction.
Load lines may be drawn representing

combined lumped values of Mass, Resistance,

-1 L
1 00 30 60 80

120 150 180 9:10

TIME

210 270 300 330

placement in the general comparison be-
tween mechanical and electrical systems,

i

"~ * See also McLachlan * Loud Speakérs,_" page

245.
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and for this reason the types of the load lines
employed are not strictly comparable, but
exhibit an inversion illustrated in the table

helow.

Analogous | Type of load “ line ”
Electric Mechanical | - —
Quantity Quantity | LElectrical | Mechanical
Inductance. . Mass O ellipse |/ line
Resistance .. | Resistance line O ellipse
t " . .
e e Stiffness | O ellipse line

New Books

The Measurement of Inductance, Capacitance, and
Frequency.
By ALpErT CampBELL and Erxrest C. CHILDS,

PP- NXIV. £ 488 Macmillan and Co., Ltd.
St. Martin Street, London, W.C.2. 30s. net.
Those who are acquainted with Mr. Albert

Campbell’s papers on alternating current measure-
ments will not be surprised to find that this book
is of outstanding merit. It forms a valuable work
of reference on all matters connected with the
measurement of inductance, capacitance and fre-
quency. Wireless cngincers may perhaps be
somewhat disappointed at the comparatively small
proportion of the volume allotted to radio-
frequency metals, but for audio-frequency work
the book is likely to become a standard work.

The scope of the book is a good deal wider than
its title might suggest. It is by no mecans a mere
list of alternating current bridge mecthods. There
are, for example, very useful sections on wave-form
analvsis; the construction and testing of trans-
formers ; and the measurement of verv small time-
intervals by methods involving the charging of a
condenser.  There are also four chapters dealing
with the alternating current potentiometer, in-
cluding onc giving a detailed treatment of phase-
splitting circuits, i.e., circuits for the production of
voltages which are in quadrature. Dridge methods
of measurement are of course discussed in con-
siderable detail ; also the construction and proper-
ties of condensers, inductors and resistors. Other
chapters deal with oscillators of all kinds, and other
sources of current; detectors ranging from the
ballistic galvanometer to the pentode amplifier,
and including a particularly valuable section on the
vibration galvanometer. It is intercsting to note
that the theorv of this instrument is treated by the
vector method.

A valuable feature of the book is that it is written
from the point of view of the experimentalist, that
is, the man who is really setting out to make
measurements and not merely to read or write about
other people’s measurements. Thus data that are
likely to be required by the experimentalist are
collected for his convenience.  We find, for example,
the constants of the materials used as heaters for
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thermal instruments, the constants of the magnetic
materials that are most uscful for measurement
purposes, including the new nickel-iron allovs
data concerning the capacitince and inductance ot
parallel wires such as are likely to be used for
leads ; and details concerning the construction of
screened transformers.

The book is not particularly well balanced,
inasmuch as the amount of detail presented in the
various sections is hardly proportional to their
importance, but enough has been said to show that
it is a book that mayv be consulted with profit in
connection with manyv problems that the wireless
enginecr is likely to meet. L. H.
‘“Radiotecnica.” Vol. T.

By . Montu, Member of the Radio Committee
of the Italian National Rescaich Council @ pub.
bv U. Hoepli, Milan, 1935 : 20 Lire, xix -+ 216 pp.
with 160 illustrations, glossary in Italian., linglish,

trench, and German, tables, and abacs. The
present volume deals with “ Fundamental Prin
ciples’;  Vol. Il will be entitled ‘¢ Electronic
Valves,” and Vol III “The Practice of Radio

Transmission and Reception.

The Industry

NEW company, Harries Thermionics, L.td., of

Avenue Chambers, Vernon Place,Southampton

Row, l.ondon. W.C., has been formed with
the object of carrying out research and development
work in connection with valves, etc. Manufacturing
will not be undertaken, but licences will be
issuedd  for the commercial exploitation of its
productions. A new type of output valve de-
veloped by Mr. J. H. Owen Harries, which 1s now
being manufactured by the Hivac firm, represents
the first-fruits of the company’s activities.

Technical data given in the new Dubilier list of
condensers and resistances has been brought
up-to-date, and useful information is given on the
subject of anti-interlerence devices.

Street

"

Mellowes & Company, Corporation
Sheflield, issue a booklet describing the ** Mellozing
process of zinc spraying, which is now being used
on a large scale for anti-interference screening.

A Dbooklet intended for distribution among
technicians and manufacturers has been issued
by R. A. Rothermel of Caunterbury Road, London,
N.W.6. It deals with piezo-electric appliances.

Acheson colloidal grapbite (Aquadag) with its
peculiar property of permanent adhesion to various
surfaces, chemical inertness, and electrical con-
ductivity, is continually finding new applications.
It is now being used as a coating for the bulbs ot
Plictron and Thyratron valves, and the makers,
E. G. Acheson, Ltd., of Thames House, Millbank,
l.ondon, S.W.I., are in a position to give advice
on methods of application for various purposes.
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PROPAGATION OF WAVES

3304. SoME FURTHER MEASUREMENTS OF UPPER-
ATMOSPHERIC IonisaTioN.—E. V. Appleton
and R. Naismith. (Proc. Roy. Soc., Series
A, ust July, 1935, Vol. 150, No. 871, pp.
685-708.)

See also 2920 of September: for reference to
previous work see 1932 Abstracts, p. 575. Here
further measurements by the critical frequency
method are described, referring to regions k,, F,
and I, of the ionosphere. The experimental
determination of critical frequencies is discussed
and the fine structure of the ionosphere as deduced
tfrom them described. The experimental results
are illustrated by specimen records, and graphs
showing seasonal and diurnal variation in upper-
atmospheric ionisation are given: they are com-
pared with the theoretical predictions of Chapman
(see Abstracts, 1931, p. 202; 1932, p. 27) and it
is found that ** the seasonal variation of the noon
values of maximum ionisation in I, and T, is
satisfacterily explained by the simple theorv of
lonisation by ultra-violet light from the sun,
recombination with ions being the electron-dis-
sipative process. The seasonal variation of region
¥, . . . .cannot be explained on this simple theory.
Reasons are given for believing that the discrepancy
is chiefly due to a pronounced seasonal variation
of molecular temperature. Such considerations
lead to the conclusion that the summer temperature
at this level of the ionosphere must be at least
1200° I\. Examples are given of a special condition
of region L ionisation, occurring very frequently
in summer, in which reflection of wireless waves
can take place from both the lower and upper
surfaces of a thin stratum of the ionosphere.
Such a condition frequently gives rise to abnormally
favourable conditions for long-distance high-
frequency wireless transmission, the usual re-
striction at the upper frequency limit, due to
electron limitation in region F,, being then inopera-
tive. The occasional occurrence of a region of
slightly higher electron density than that of the
normal region I, has been noted.”” An appendix
describes a frequency-variation method of modula-
tion for ionospheric investigations.
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RepPorT OoN IoNISATION CHANGES DURING A
Sorar EcLipsk [Survey of 1932, 1933 and
1934 Eclipse Results : Discussed at U.R.S.1.
1934 Assembly].—E. V. Appleton and S
Chapman. (Proc. Inst. Rad. Eng., June,
1935, Vol. 23, No. 6, pp. 638-669.)

3300. THE AvrvricaTioN OF THE MAGNETo-IoNIC
THEORY TO THE IoNospHERE—H. G.
Booker. (Proc. Roy. Soc., Series A, 1st
June, 1935, Vol. 150, No. 870, pp. 267-286.)

For previous work on this subject see 355 of
February. The present paper makes ‘‘ an aitempt
to investigate, by methods of approximation, the
general problem in whiclh both ionisation density
and collisional frequency vary with height, and to
show how the phenomena depend on wave fre-
quency.” Vertical propagation only is considered.

The case of no magnetic field is first discussed

to demonstrate the principles used ; N (the electron

density) and » (the frequency of electronic col-
lisions) are taken as exponential functions when it
is desirable for purposes of illustration to specify

them. Diagrams for the height of reflection as a

function of frequency are drawn and the absorption

in " deviating”” and ‘ non-deviating "’ regions
is calculated. An external magnetic field is then
introduced and the occurrence of the ** anomalous
frequency and regions of quasi-longitudinal and
quasi-transverse propagation are deduced from
the formula for the complex refractive index
It is found that propagation may be described
fairly completely with these two approximate
modes only. The effect of the earth’s field on
the height of reflection is shown diagrammatically
and its effect on absorption is analysed. The
reflection of very long waves is also discussed. The
writer’s general conclusions are : ** Friction imposes
a lower limit to the frequency for which a wave
can be gradually reflected from the ionosphere,
although very long waves can be specularly
reflected from the height where the index of attenu-
ation ceases to be small. A region of absorption
can exist below the deviating region of the iono-
sphere and, for propagation through it at quite
large angles to the earth’s magnetic field, only the
longitudinal component of the earth’s magnetic

3305.



October, 1935 THE

field is efiective. Near the magneto-ionic frequency
there is never an appreciable extraordinary reflected
wave. The dependence of relative absorption on
frequency for very high frequencies is found to be
different according as it takes place mainly in the
non-deviating region or mainly in the neighbourhood
of the point of retlection. No simple phenomenon
which depends in a striking manner on the value
of the ‘Lorentr term’ has been brought to
light’

DIURNAL AND SEASONAL VARIATIONS IN THE
JIONOSPHERE DURING THE YEARS 1933 AND
1934.—]. P. Schafer and W. M. Goodall.
(Proc. Inst. Rad. I'ng., June, 1935, Vol. 23,
No. 6, pp. 670 681.)

Noon jonic density of T’y region always decreased
on magnetically active days, although there is
no such correlation for the E layver which is also
supposed to be due to ultra-violet light, and although
the longer u-v radiation measured at low altitudes
is greater on the average during times of maximum
solar disturbance. Perhaps the observed reduction
(which is never greater than 20°) may be due to
changes in other solar emanations normally only
minor {actors in I'; ionisation. It may, moreover,
help 1o account for the greater adverse effect
produced by magnetic disturbances on the higher
daylight {frequencies in transatlantic short-wave
communication. Noon lonic densities of E and
I, regions were maximum in summer and minimum,
in winter ; for ¥, this was reversed. Also the time
of maximum density for F, varied with the scason,
being near noon in winter and near sunset in
summer : ‘' no entirely satisfactory explanation
has been brought forth for these phenomena, but it
seems to us thal no single agency or mechanism
can be responsible for these efiects’”” A series of
virtual height contour maps for the four seasons is
included.

3307

3308, RECENT STUDIES OF THE IONOSPHERE,
Kirbv and Judson. (Proc. Inst. Rad. Eng.,
Julv, 1935. Vol. 23, No. 7, pp. 733 751.) See
2551 of A\ugust, where the 1934 reference
should read " p. 374"

3309. DEEVENING OF MoDULATION IN THE JoNo-
sPHERE ?—T. Sturm. (£ .N.7T., June, 1935,
Vol 12, No. 6, p. 190.)

A note suggesting that the deepening of modu-
lation, occurring when a sufticiently strongly
modulated {frequency passes through a non-linear
element in a valve circuit, may have its analogy
in the ionosphere, just as “ cross-modulation "’ 1in
valve technique is analogous to the l.uxembourg
effect. Signals from Luxembourg received at
various places, ¢.g. Kaiserslautern, have been found
to be distorted, showing a depth of modulation of
more than 100%, while simultaneous reception at
Berlin and Niemegk gave normal depth of modu-
lation and undistorted signals. Reception in
different places of experimental emissions with a
definite degree of modulation at the emitter would
test the point. 1f it were verified, an upper limit
for ewmitter strength would be imposed by natural
ionospheric conditions.
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3310. THE PROPAGATION OF RADIOELECTRIC WAVES
rRoUND THE EartH [Critical Survey of the
Phenomena and Their Various Interpreta-
tions : Luxembourg Lffect: Reaction of
Receiving Aerial Field on the Signal Field :
etc.].—G. Rutelli. (L’[lettrotec., 25th June,
1935, Vol. 22, No. 12, pp. 426--443.)

ELkctricarL ConsTaNTs oF VERY DRy
GRrROUND, aAND LoNG DisTANCE PROPAGATION
tHroUGH IT.—Lowy. (See 3430)

Ecrips VEILED BY CLOUDS STUDIED WITH
THE Rabplo [Improved Propagation during
Fclipse of Moon]. —Stetson and McCaleb.
(Sci. News ILetter, 27th July, 1935, p. 56.)

3311.

3312,

THE TIR$T SUGGESTION [IQI1] OF THE
EarTtH’S MAGNETIC FIELD AS A IFACTOR IN
Rapio Propacation ’—G. W. O. H : Monck-
ton. (Wireless Engineer, July, 1935, Vol. 12
No. 142, p. 371.)

FrrTHER REsULTs oF A StUDY OF ULTRA-
SHORT-WAVE  TRANSMISSION PHENOMENA
[Over-Water Diffraction and Refraction].
C. R. Englund, A. B. Crawford and W. W.
Mumford. (Bell S. Tech. Journ., July, 1935,
Vol. 14, No. 3, pp. 369-387.)

For previous work on this subject see 1933
Abstracts, p. 318, The results of a further study
of the diffraction phenomena there referred to form
the data of the present paper. Over-water,trans-
mission from an emitter on shore was received and
recorded by apparatus in an aeroplane whose dis-
tance from the emitter increased. The expen
mental set-up is described ; the wavelengths used
were 1.58 and 4.6 m. Sets of typical observations
are plotted, with the values calculated from the
height and distance data and the constants of the
sea-water, assuming ordinary optical reflection
{from an earth of 5 260 miles radius. The calculated
values for {ree space variation are given for com-
parison.  Transmission to regions beyond the
optical range was found to be ‘ determined by
conditions which are not constant and which, in
fact, can produce great signal strength changes.
The variable percentage of water vapour normally
present in the atmosphere is suggested as a possible

3313

3314

cause. The explanation seems, therefore, to
involve a combination of diffraction and refraction,
this latter vanable with time, and at times
predominant.”

3315. RESONANCE PHENOMENA IN IONISED GASES
[Dispersion Measurements in the Ionic
Plasma of a l.ow-Potential Arc in Argon :
the Presence of Quasi-Elastically Bound
Charges with a Definite Resonance Fre-
quencyl.—W. Sigrist. (Helvet. Phys. Acta
Fasc. 4, Vol. 8, 1935, pp. 317-320: In
German.)

3316. HiIGH-FREQUENCY Lossis oF loNISED GASES
including l.osses under Intluence of Mag-
netic Field : Various Resonance Effects:
for Wavelengths 6.5-30o0m|.--Y. Asami
and M. Saito. (Journ. I.E.E. Japan, May,
1935, Vol. 55 [No. 5], No. 562, p. 338:
English summary p. 47.)

It was studied, especially, in this paper whether
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the resonance effect connected with the plasmoidal
oscillations discussed by Tonks and Langmuir, the
quasi-resonance effect obtained by Gutton, or the
magueto-ionic rtesonance should occur for the
range of wavelengths of from 6.5 to 300m . . .
The numbers and distributions of the ions and
clectrons in the discharge tubes vary in a complex
manner according to the variation of the discharge
current and also due to the magnetic field, and the
secondary phenomena of their variation may give
the peculiar characters under certain conditions.”
The pressure range used was from one-thousandth
to one mm, and the fields ranged up to 50 gauss.

3317. ZONES OF SILENCE [in Guatemala, Greenland,
Valley of Kingsin Egypt, ctc.].—R. Stranger.
(World-Radio, 23rd Aug. 1935, p. 21.)

3318. THE INFLUENCE OF THE STRATOSPHERE ON
THE DEVELOPMENT OF METEOROLOGICAL
CoxpitioNns.—H. von Ficker. (Naturwiss.
9th Aug. 1935, pp. 551-555.)

3319. THEORY or THE GENERAL CIRCULATION OF
THE ATMOSPHERE. THE Mrax FiiLp or
TemprraTURE [Theory agreeing with Tropo-
pause and other Observed Results].—
Dedebant, Schereschewsky and Welrlé.
(Comptes Rendus, 2gth July, 1935, Vol. 201,
No. 5, pp- 346-348.) Yor a previous paper
see 675 of March.

THE VERTICAL STABILITY OF THE ATMoO-
SPHERE, also THE METEoroLogicaL Cox-
DITIONS IN THE LOWER STRATOSPHERE, FROM
THE POINT OF VIEW OF AERONAUTICS, and
THE STRUCTURE OF THE WIND IN THE LOWER
LAYERS OF THE ATMOSPHERE.—AnNXxionnaz :
Guiraud : de Fériet. (Génie Civil, 13th July,
1935, Vol. 107, No. 2, pp. 4849 : 49: and
49—50 : sumnaries only.)

3320.

1TueE LumiNnous NiguHt Croups [Survey of
Recent Research].—R. Siiring.  (Naturwiss.,
9th Aug. 1935, pp. 555-557.)

3321.

OzoNE IN THE PorLaR NIGHT [Tromsé Results
last December and January].—Ténsberg and
Gotz. (Naturwiss, 31st May, 1935, p. 354.)

3322.

TuE DISTRIBUTION OF THE OZONE IN THE
EARTH'S ATMOSPHERE [Survey of Recent
Researches].—W.  Grotian. (Naturwiss.,
3rd May, 1935, pp. 2905-296.)

3323.

3324. THrrMAL DrcomposiTioN ofF OzonNe [Part
played by Reaction Chains a Small One].—

M. Ritchie. (Naiure, 10th Aug. 1935,
Vol. 136, p. 221.)

3325. ATMOSPPHERIC SIGHT-RANGE AND Its
MeasureMENT.—I. Kihler. (Natwrwiss.,
19th April, 1935, pp. 253-256.)

3326. LIGHT ABSORPTION IN THE ATMOSPHERE

AND ITS PHOTOCHEMISTRY, and VISIBILITY
OF SIGNALS THROUGH Foc.—O. F. Wulf:
G. Mili.  (Journ. Opt. Soc. Am., August,
1935, Vol. 25, No. 8, pp. 231-236: 237-240))
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3327. ON THE COHERENCE oF LUMINOUS Rabpia
TIONS AND THE POSSIBILITY OF EMPLOYING
INTERFERENCE  APPARATUS AS  Moxo-
CHROMATORS. —Cau and Esclangon. (Comptes
Rendus, 22nd July, 1935, Vol. 201, No. j,
Pp. 270-273.)

3328. Ox THE DirrractioN ofF LigHT BY LIiGHT,
ACCORDING TO Dirac’s THEorY.—Euler and
Kockel. (Natuwrwiss., 12th April, 1935, pp.
246-247.) Cf Mohler, 1934 Abstracts, p. 86.

3329. A SIGNIFICANCE OF PHasE VELOCITY IN
Crassicar Mecuaxics.—L. Laboccetta. (La
Ricerca Scient., 15/31 July, 1935, 6th Year,
Vol. 2, No. 1/2, p. 33.)

3330. Exact SoLuUTION OF LQUATION OF PropraGa-
TION OF WAVES WITH ()JUADRATIC DAMPING
e.g. Certain Types of I'lood \Waves].— M. A
Biot. (Proc. Nat. Acad. Sci., July, 1935
Vol. 21, No. 7, pp. 436-443.)

ATMOSPHERICS AND ATMOSPHERIC
ELECTRICITY
3331. LIGHTNING CURRENTS AND Turik VARIATIONS
[Records of Magnetic Field Variations).
H. Norinder. (Jousrn. Franklin Inst., July,
1935, Vol. 220, No. 1, pp. 69—92.)

The writer has recorded the magnetic field
variations caused by lightning by using frame
aerials connected to cathode-ray oscillographs (for
method see back reference in 2132 of July). He
first discusses the theorctical principles of the
measurements and the calculation of the lightning
currents, with the assumptions made as to the
length of the lightning path and the variation of
the magnetic tield with distance, and describes the
observations and their reduction. Examples of
oscillograms with high and low recording velocities
are given. Weak pre-discharges, shown on records
taken with a horizontal aerial, were not visible on
the oscillograms obtained with the frames. The
percentage time differences between consecutive
current pulses and the percentage distribution of
crest values on individual current pulses are shown
graphically. The maximal changes with time in
lightning currents, the percentage distribution of
duration in time of individual current pulses, and
the percentage distribution of time intervals for
lightning current crest variation values, are also
shown. The lightning surges on transmission lines
as caused by direct strokes are considered and
calculated diagrams are given of the surges from
known current variation forms. The total charge
carried by a lightning flash was estimated from the
measurements to be less than 2 coulombs.

3332. THE PRODUCTION or HiGH VOLTAGES WITH
AN AR CURRENT CONTAINING CHARGED
ParTicLus oF ONE SigN.—E. Burkhardt.
(Ann. der Physik, Series 5, No. 4, Vol. 23,
1935, PP- 339-370.)

THE VARIATION OF SPARKING POTENTIAL
WITH INTENSE ULTRA-VIOLET ILLUMINATION
[Static Breakdown a Space-Charge Pheno-
menon : Amount of Space Charge generated
at  Breakdown must be approximately
Constant] —H. J. White. (Phys. Review,
15th July, 1935, Series 2, Vol. 48, No. 2,
pp. 113-117))
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3334-

3335-

3336.

3337-

3338.

3339.

3340.

3341.

3342.

3343-

3344.

THE

ON THZ RELATION BETWEEN THE ELECTRICAL
CONDUCTIVITIES OF THE AIR AND THE
DANGER FROM LIGHTNING.—G. Viel and
R. Gibrat. (Bwll. Soc. frang. des Elec.,

July, 1935, Vol. 5, No. 55, pp. 731-739.)

DAUZERE'S THEORY OF THE CONDUCTIVITY
OF THE AIR IN REGIONS PRONE TO LIGHTNING
STROKES.-—E. Mathias : Dauzére. (Comptes
Rendus, 29th July, 1935, Vol. 201, No. 3,
Pp- 314-317.)

LIGHTNING AND PROTECTIVE MEASURES
AGAINST It.—DMMiller-Hillebrand.  (Teknisk
Tidskyvift, 3rd Aug. 1935, Vol. 65, No. 31,
Supp. pp. 113-125.) Paper read before the
Swedish Institute of Electrical Engineers :
with long discussion.

CLoup CHAMBER INVESTIGATIONS oF CORONA
DiscuarGes [Photographs of Discharges
from Various Electrodes].—H. Kroemer.
(Zeitschv. f. Physik, No. gf/10, Vol. g5, 1935,
pp. 647-051.)

IoNic SPECTRUM oOF AIR [Variation of Dis-
tribution over Mobility Spectrum and
Variability depending on leteorological
Conditions].—K. Shiratori. (Mem. of Faec.
of Sci. amd Agric., Taihoku Imp. Univ.,
April, 1935, Vol. 15, No. 1, pp. 1—-37: in
English.)

CONDENSATION NUCLEI AND PPARTICLES IN
SUSPENSION IN THE ATMOSPHRRE.—O.
Thellier. (Comptes Rendus, 29th July, 1935,
Vol. 201, No. 5, pp. 348-350.)

CosMmic RAYS SUGGESTED AS CAUSE OF
LiguT or NiGHT Sky.—Kaplan. (Sc¢i. News
Letter, 13th July, 1935, Vol. 28, No. 744,

p. 28))

REesuLTs or THE DurcH Cosmic Ray Ex-
PEDITION, 1933: VI. THE VARIATION OF
THE RADIATION WITH MAGNETIC LATITUDE.
THE ENERGY DISTRIBUTION OF THE PAR-
TICLES.—]. Clay. (Physica, April, 1935,
Vol. 2, No. 4, pp. 299-308 : in English.)

COMPARISON OF THE [DECREASE OF INTENSITY
OF THE PriMary CosMIC RADIATION IN
DivrereNT MATERIALS.—]. Clay. (Physica,
July, 1935, Vol. 2, No. 7, pp. 045-649 : in
English.)

INTENSITY or CosMmic Ravs:
NOTE ToO ‘' lONISATION BY
CosMic AND RADIOACTIVE RADIATION AT
DirFereNT Gas  Pressures.””—]. Clay.
(Physica, July, 1935, Vol. 2, No. 7, pp. 650
651 : in English)) See 2202 of July.

ABSOLUTE
ADDITIONAL

TuE TransForMaTION OF CosMIc RADIATION
IN MarTER [probably Two Photon Radia-
tions between Primary Corpuscular and Final
Corpuscular Radiations].—]. and P. H.
Clay. (Physica, June, 1935, Vol. 2, No. 6,
PP- 551-556 1 in English))
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3345-

3346.

3347-

3348.

3349

3350.

3351.

3352

3353-

3354

3355-

551

oF Cosmic Rays [Re-
No Diurnal Variation
greater than o0.1% : No Effect from Nova
Herculis].—]J. Clay and H. R. Woltjer.
(Physica, June, 1935, Vol. 2, No. 6, pp. 582—
584 : in English))

Di1UurNAL VARIATION
sults near FEquator :

CosMic Ravs From Nova HEercuris ? [No
Effect Proved].—Hess and Steinmaurer :
Barnéthy and Forrd. (Naturve, zoth April,
1935, Vol. 135, pp. 617-618.) See 1355 of
May.

REMARK ON THE PAPER BY W. KOLHORSTER :
‘“Cosmic Rays AND Nova Hercuris”
[Increase of Intensity may be due to Usual
Daily Variation].—J]. Barnéthy and M.
Forrd.  (Zeitschv. f. Physik, No. 11/12,
Vol. 94, 1935, pp. 773-774.) See also 3346.

‘“Cosmic ULTRA-RADIATION IN NORTHERN

SWEDEN : ANNALS OF THE OBSERVATORY
oF Lunp No. 4" [Book Review] —A.
Corlin. (Naturwiss., 24th May, 1935,
PP- 339-340.)

MEASUREMENTS OF THE ANGULAR Dis-
TRIBUTION oOF Cosmic-RAY INTENSITIES

IN THE STRATOSPHERE WITH GEIGER-MULLER
CouNTERS.—W. F. G. Swann and G. L.
Locher. (Phys. Review, 15th Feb. 1933,
Series 2, Vol. 47, No. 4, p. 326: abstract
only.)

Tue NATURE oF THE CosMIC RADIATION
[Primary Radiation, if Charged Corpuscles
with Exponential Intensity Law, must have
Same Quality at All Altitudes].—W. F. G.
Swann. (Phys. Review, 15th April, 1935,
Series 2, Vol. 47, No. 8, pp. 575-577:
Journ. Franklin Inst., May, 1935, Vol. 219,
No. 5, pp. 636-639.)

Cosymic Ravs [General Account]—A. H.
Compton. (Nature, 4th May, 1935, Vol. 135,
pp- 695-698.)

WHAT TO BELIEVE ABOUT CosMIiC RAVs.
R. A. Millikan. (Science, 1st March, 1935,
Vol. 81, No. 2096, pp. 211-215.)

NATURE oF CosmIc Rays [Existence of Two
Primary Components of Great Energy but
Differently Absorbed by Matter].—I’. Auger.
(Nature, 18th May, 1935, Vol. 135, pp. 820
821.)

Thne NATURE ofF THE CosMic RADIATION
{Summarising Discussion].—T. H. Johnson.
(Journ. Franklin Inst., July, 1935, Vol. 220,
No. 1, pp. 41-07.)

CoINCIDENCE COUNTER STUDIES OF THE
VARIATION OF INTENSITIES OF Cosvic-Ray
SHOWERS AND VERTICAL Ravs wITH Baro-
METRIC PRESSURE [Showers more sensitive
than Total Radiation to Barometric Changes).

E. C. Stevenson and T. H. Johnson.
(Phys. Review, 15th April, 1935, Series 2,
Vol. 47, No. 8, pp. 578-580: Journ. Franklin
Inst., May, 1935, Vol. 219, No. 5, pp. 63g--
641.) A summary was referred to in 1934
Abstracts, p. 435.

o]
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3356. NATURE OF THE PENETRATING CosMmicC
RADIATION AT SEA-LEVEL [90% of Coincident
Counts due to Passage of Single Electrons].
—FE. C. Stevenson and J. C. Street. (Phys.
Review, 15th April, 1933, Series 2, Vol. 47,
No. 8, p. 643 : abstract only.)

SHowER Grours IN THE CosMIC RADIATION
[Curves for Various Thicknesses of Lead].—
J. C. Street and R. T. Young. (Phys.
Review, 1st April, 1935, Series 2, Vol. 47,
No. 7, pp. 572-573-)

. EXPERIMENTS ON THE SECONDARY EFFECTS
oF CosMIC RADIATION ON THE HAFELEKAR
(2300m).—]. A. Priebsch. (Zeitschr. f.
Physik, No. 1/2, Vol. 95, 1935, pp. 102-114.)
STATISTICAL FLUCTUATIONS OF CosMIC-RAvY
IoNISATION IN NEW RECORDING METER.—
R. L. Doan. (Phys. Review, 15th July,
1935, Series 2, Vol. 48, No. 2, p. 167.)

3357-

3359-

No1E oN Cosmic-Ray IoNS AND THE SHOWER-

PropUCING RapriatioNn [which may be
Secondary Nuclear Gamma-Radiation due
to Interaction between High Speed Tons,
the Primary Cosmic Radiation, and Nuclei
of Atmospheric Elements]—F. H. Newman
and H. J. Walke. (Phil. Mag., August, 1935,
Series 7, Vol. 20, No. 132, pp. 263—266.)

3360.

SECONDARY EFFECTS OF PrRiMary CosMmiIC
Rapiation [Secondary Radiation does not
explain All Observed Coincidences].—A.
Schwegler.  (Zeitschv. f. Physik, No. 1/2,
Vol. go, 1935, pp- 62-75.)

THE PENETRATING POWER OF SECONDARY
Cosmic Ravs [Proportional to Mass:
‘“ Additional ”  D-Radiation: Effect of
Geometrical Arrangement of Counters].
O. Zeiller. (Zeitschr. f. Physik, No. 1/2,
Vol. g6, 1935, pp. 121-136.)

PROPERTIES OF CIRCUITS

DETUNING AN OSCILLATING CIrCUIT BY
EarTHING THE CourLiNG CoiL.—E. Fischer
and H. Dietrich. (L.N.T., June, 1935,
Vol. 12, No. 6, pp. 172-175.)

The detuning of an oscillating circuit due to
capacitative currents between the coil of the oscil-
lating circuit and a coil coupled to it, which change
when a terminal of the coupling coil is earthed,
is here investigated theorctically. The detuning
phenomena observed with the oscillating circuit of
Tig. 1 are first described ; they are then explained
on the basis of the simplified circuit in Fig. 2. The
effect of the magnitude of the condenser C, is
discussed and represented graphically in Fig. 3,
which shows the imaginary component of the current
through C, when a small ohmic resistance is assumed
present. To obtain resonance for any position of
C,, the value of the condenser C; (I'ig. 2) must be
adjusted, and the way in which this must be done
is described from Tig. 3.

The case when the coils in Fig. 2 are inductively
coupled is then treated by giving the equations 1
and 2 which govern their behaviour ; the vector
diagrams corresponding to these are given in
Figs. 4—7 for the cases of capacitative and inductive

3361.

3362.

3363.
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current in C,, with the same and opposite directions
of coil windings. The final results are summarised
in Fig. 8, which shows the changes of C; required
to obtain resonance as C, is varied continuously
for the different classes.

3364. MuTUAL IMPEDANCES OF PARALLEL WIRTS
[Theoretical Investigation including Non-
Uniform Current Distribution]. ParTs 1
AND 2.—R. S. Hoyt : Sallie P.Mead. (Bell
S. Tech. Journ., July, 1935, Vol. 14, No. 3,
PP- 509—-519 and 519—531: Appendix to
Part 1, pp. 531-533.)

Part 1 contains an exposition of the physical
theory of the mutual impedance of two or more
straight parallel wires. The current in a wire is
regarded as composed of ‘‘a large number of
parallel filamentary current elements.” The
current distribution over the cross-section of each
conductor is shown to be necessarily non-uniform ;
this ““ gives rise to a mutual resistance term in
the mutual impedance, besides a change in the
mutual reactance term.” TPart 2 gives an applica-
tion of two-dimensional electromagnetic wave
theory to the development of " formulas for the
mutual- and self-impedances of a pair of long straight
parallel transmission circuits in close juxtaposition.
Calculations of the mutual impedance made with
these formulas over a very wide range of frequencies
(1 to 1 000 kc/s) are found to be in very satisfactory
agreement with available experimental results,”
as is shown by diagrams of the real and imaginary
components, calculated and measured, of the mutual
inductance between wires of various sizes. An
appendix discusses the fundamental theoretical
basis of the production and properties of electric
field intensities and voltages.

3365. FREQUENCY- AND PHaSE-DISTORTION : NoOTE
oN COMPENSATION BY A SO-CALLED ‘‘ NEGA-
TIvE ImpPEDANCE ’ MruTHoD [using L.F.
Retroaction at Output Valve: Almost
Perfect Compensation, for Transients also].
M. Marinesco. (Wiveless I'ngineer, July,1935,
Vol. 12, No. 142, pp. 375-378.) UYor the
writer’s retroaction method using a dry-plate
rectifier see 2985 of September.

3366. CONTRIBUTION TO THE THEorY OF Nox

Lixear IistortioNs anxnp “ Trip’ Osclr-
rations.—C. L. Kober. (Hochf:fech. u.
Llek:akus., July, 19335, Vol. 46, No. 1,

pp. 23-26)

General oscillation phenomena in a circuit with
non-linear resistance are considered and the methods
for numerical solution are given. The fundamental
equations are stated (§I) and transformed into
forms of Meissner’s, Hill’s and Mathieu’s equations
(§III 1). The Meissner equation has “ leaping ”
coefficients (Figs. 1—3) which correspond to Klutke’s
theory of ‘* trip’’ oscillations (Anz. d. Wien. Ak,
26. IV. 1934). The solution (eqn. 13) of Mathieu’s
equation is discussed (§III 2): a ‘‘ combination-
tone ° klirr ’-factor (eqn. 15) is defined; the
development of the solution in a Fourler series
is also given. IRegions of stable and unstable
oscillation are defined (§IIT 3: Fig. 4); forced
oscillations (§IIT 4) give a distorted resonance
curve {Fig. 5). The superposition of two harmonic
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disturbances is worked out (§ 1II 5) and the com-
bination tones are found.

3367. ANoMALOUS TRANSMISSION IN FILTERS [when
Terminating Impedance approximates to
Negative of Usual Iterative Impedance :
Resonance in a Suppression Band : Possible
Uses of the ‘ Inversion” Effect].—]. G.
Brainerd. (Proc. Inst. Rad. Lwng., July,
1935, Vol. 23, No. 7, pp. 781-784.)

3368. THEORY OF REACTANCE TRANSFORMER (for
Converting a Resistive Load of Value R
into a Load #nR, or vice versa].—E. Green.
(Maicont Review, May/June, 1935, No. 54,

PP 577) . .

With curves to aid in practical design : a further
paper is promised. ‘ One point that stands out
is the small range of capacity and inductive re-
actance required to deal with a large transformation
ratio.”

3369. How To CALCULATE OSCILLATION PHENOMENA
IN CIRCUITS WITH PERIODICALLY VARYING
PARAMETERS [General Account of Mathe-
matical Methods for the Solution of Differ-
ential Equations with Periodic Coetlicients :
Practical Methods for Approximate Solutions].
—A. Erdélyi. (Arch. f. Elekivot., 3rd July,
1935, Vol. 29, No. 7, pp. 473-489.)

3370. RESONANCE OF THE N-TH ORDER IN A
SysTEM WITH Two DEGREES OF FREEDOM
FOR THE CaAsé oF A TiGHT COUPLING.—
S. M. Rytov. (Journ. of Tech. Phys. [in
Russian], No. 1, Vol. 5, 1935, pp. 3-37.)

A detailed mathematical investigation of a
system with two degrees of freedom (i.e. possessing
two resonant frequencies w; and w,) and actuated
by an external force with a frequency equal to
either #w; or nwy. The oscillations of the system
at frequencies which are a multiple of @, and w, arc
excluded from consideration.

A theory of the system, based on the works of
Poincaré (** Méthodes nouvelles de la Mécanique
céleste,” Vol. 1, 1897) and Liapunov (“ On the
General Theory of the Stability of Movement ’ :
Kharkov, 1892), is developed, and a system con-
sisting of a valve oscillator inductively coupled
to a tuned circuit is examined as an illustration.
Conditions are determined for which oscillations of
frequency w/#, where w is the frequency of the
applied e.m.f, appear in the system, and particular
attention is paid to the case when# = 2. Resonance
curves are plotted and the phenomenon of *“ syn-
chronisation ”’ studied in detail. This phenomenon
consists of the * pulling-in *’ of the system oscillating
at a certain frequency into another frequency w/n
when an emf. of frequency w is apolied to the
system. The interesting point about this phenome-
non is that when the applied e.m.f. is removed the
system under certain conditions continues to
oscillate at the new frequency ; in other words it
1s possible to change the frequency of the system
without altering its constants. Moreover, under
certain conditions the oscillating system can be
brought by these means to a state of equilibrium,
1.e. the oscillations will cease. A complete examin-
ation of this phenomenon would require a further
study of the quasi-periodic circuits.
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3371. THE GraPHICAL MEASUREMENT OF THE
INPUT RESISTANCE oF VARIOUS QUADRI-
poLES [Four-Terminal Networks].—H. Rep-
pisch.  (Funktech. Monatshefte, July, 1935,
No. 7, pp. 261-264.)

3372. GRAPHICAL REPRESENTATION oOF THE CoON-
DUCTANCE, CURRENT AND PowekrR CHARAC-
TERISTICS OF THE T-SECTION WITH CONSTANT
INPUT VOLTAGE AND ARBITRARY EXTERNAL
Loap [with Application to the Multiphase
Asynchronous Motor].—H. Kafka. (dArch. f.
Elektrot., 3rd July, 1935, Vol. 29, No. 7,
PP 443-458.)

3373. EFFECTIVE RESISTANCE or CONDUCTORS OF
Ux~xeguar CURRENT DistrIBUTION [Calcula-
tion confirmed by Tests up to 1000 ¢/s].
Somiya and Takahashi. (Journ. I.E.E.
Japan, May, 1935, Vol. 55 [No. 5], No. 562,
P- 394 : English summary p. 54.)

TRANSMISSION

3374. ON Vacuum TuBE ErecTronics [Transit-
Time Effects even at som Wavelength
and longer: Theoretical Considerations
and Experimental Confirmation].—C. J.
Bakker and G. de Vries. (Physica, July,
1935, Vol. 2, No. 7, pp. 683-097 : in English.)

For previous work see 1390 of May. Among the
effects discussed are losses in grid and anode circuits
of gauze-anode valves, and the increase in grid
damping (in sheet-anode valves) when the static
grid potential is made more negative.

3375. TimE oF FLIGHT oF ELECTrRONS {Alternative
Treatment : Transit Time — Anode Charge/
Anode Current: a New Factor S].—E. B.
Moullin : Fortescue. (Wireless Lngineer,
July, 1935, Vol. 12, No. 142, pp. 371-372.)

Prompted by Fortescue’s paper (2967 of

September). In the equation used by Moullin,

T = 3{r, — r)SVmj2eV, S is a factor expressing

the transit time in a cylindrical diode as a fraction

of the transit time in a planar diode having the
same anode/cathode separation. S varies from

0.876 (for #,/r, = 2) to o.57 (for #,/r, = 40) and

appears to tend to 4 for larger values of the ratio.

3376. THE BARKHAUSEN OsciLrator [for Micro-
Waves : Simple lixplanation of Its Action].
—I. B. Llewellyn. (Bell Lab. Recovd,
August, 1935, Vol. 13, No. 12, pp. 354-358.)

3377. NEw TvypEs oF Micro-WAVE VALVEs [with
Continuous Range of Wavelength].-—Miiller
and Tank. (See 3443.)

3378. THE THEoRY OF THE LELECTRON OSCILLA-
TIONS APPEARING IN DMAGNETRON VALVE
TransMITTERS.—F. Miiller. (E.N.T., June,
1935, Vol. 12, No. 6, pp. 183-189.) See
2598 of August.
PrRODUCTION OF OSCILLATIONS WITH THE
‘““HaBanNN’ [Split Anode] VaLvE.—K.
Fritz. (Hochf:tech. u. Elek:akus., July, 1935.
Vol. 46, No. 1, pp. 16-22.)

A ““ magnetic field valve” is here defined as a
discharge tube in which a constant or variable
magnetic field determines the path of the electricity

c 2
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carriers. The name ‘‘ magnetron ”’ is reserved for
the case in which a variable magnetic field controls
the oscillations. The “ Habann ~’ valve has a split
anode, here taken in two parts, and Fig. 1 shows
its electrode arrangement and circuit, Fig. 2 the
electrical field in the anode, where f; represents the
electrostatic field and f, the superposed oscillatory
field. The effect of space charge is neglected. Fig. 3
shows the partial-current anode characteristics for
the two halves. The general principles of oscillation
are considered in § II, with the different types of
valve requiring a magnetic field. The electron
paths are worked out, with their possible cycloidal
or screw-like forms, and various special known
valves are described (Fig. 7-9). The theory of the
“ Habann " valve in a symmetrical circuit is then
considered in detail (§ I11), with its electron paths
and anode current characteristics ; the alternating
electric fields in a split anode with four sections,
with round or square cross-section, are discussed.
The oscillation regions as the magnetic field is
increased are illustrated in Fig. 20 and explained
on the basis of electron circulation. Experimental
" displacement curves *’ for various anode voltages
are given (Fig. 23) and the effect of varying the
angle between the axis of the electrodes and the
magnetic field is illustrated by Figs. 24, 25.

3380. A NEw METHOD FOR THE PRODUCTION OF
SHORT [Micro-Wave] UNDAMPED ELECTRO-
MAGNETIC WAVEs oOF GREAT INTENSITY
[Pulsating Space-Charge in Faraday Cage
inside Cathode-Ray Tube]l.—A. Arsenjewa-
Heil and O. Heil. (Zeuschr. f. Physik,
No. 11/12, Vol. 95, 1935, pPp- 752-762.)

The principle of a new generator of waves of
length less than 1 m, here described and calculated,
is that of a pulsating space-charge in the interior
of a Faraday cage through which an electron beam
is passing. The writers claim that the arrangement
avoids two difficulties in the usual methods of
producing centimetre waves by means of valves :
“ (1) The finite time of flight of the electrons,
which usually has a disturbing effect, is actually
used to control the electron current. (2) The
electrons never come in contact with the oscillating
electrodes. An clectron beam shoots through these
electrodes and the oscillation energy is taken from
the beam by induction. Thus heating of the small
oscillating electrodes is entirely avoided.” The
principle is explained by means of Fig. 1, in which
(a) and (b) give the electrode arrangements and
(¢) the corresponding potential diagram. ** Electrons
are emitted from the cathode A and accelerated to
‘the electrode B, which is at a constant positive
potential. They are then retarded and enter the
electrode C, a Faraday cage. After shooting through
this, they are again accelerated by the electrode D,
which is connected to B and at the same potential.
Electrons passing through D can be retarded again
and captured. The mechanism of oscillation
production occurs in the range between B and D.
C is the electrically oscillating electrode.”” The
time spent bv ihe electrons inside the cage C
controls the current; it depends on the electron
velocity. 1f the length of the cage is suitably
chosen, the oscillation is built up. By calculating
the energy losses of the individual electrons and
summing over a period, the maximum energy
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transferable to the oscillating circuit is calculated
as 35% of the energy of the electron beam. The
final retardation of the electrons by an opposing
field (beyond D) makes it possible for the efficiency
of the generator to be nearly 100% ; the calculation
also shows that the oscillation is self-starting and
stable.

These calculations are given and the results
represented graphically in Figs. 3 (loss of energy
during a period), 4 (transferable energy as a function
of the amplitude 4 of the oscillation and the mean
potential IV on the Faraday cage), 5 (curves for
constant V), 6 (oscillation building factor}, 7
{oscillation factor for constant I). Two regions of
stable oscillation are found, one for small and one
for large amplitudes, limited by the dotted line in
Fig. 6. Fig. 8 illustrates the behaviour of the
generator for constant V' and variable load. The
mode of onset of the oscillation is explained. Almost
the whole energy of the generator may be modulated
without distortion. The limits of the method are
considered : the higher the density of the electron
beam, the shorter the waves which can be produced,
so that electron-optical concentration methods are
advisable. Ohmic losses are decreased by using
broad metal arcs as self-inductances; dielectric
losses, by placing the whole oscillating circuit in
the interior of the cathode-ray tube. The approxi-
mations used in the calculation are discussed and
suggestions for putting the idea into practice are
made : a push-pull arrangement is recommended
(Fig. 9). A system of parallel plates placed obliquely
to the direction of the beam (Fig. 10) is recom-
mended for retarding and catching the electrons
when they emerge from D. Finally, a numerical
example is given of a tube with appropriate
electrode arrangements to produce 100 watts; the
length of the Faraday cylinder for a 20cm wave
would be about 5 mm.

3381. ON FREQUENCY MODULATION BY THE RE-
s1sTANCE TuninGg CirculT.—Narumi and
Saito. (Journ. I.E.L. Japan, May, 1935,
Vol. 55 [No. 5], No. 562, p. 444: English
summary p. 61.)

‘Tt is preferable to use the resistance rather than
the reactance as the variable element. . . . The
frequency of an oscillator using the resistance
tuning circuit with suitable circuital constants varies
remarkably over a relatively wide range with very
small amplitude variation.”

3382. INTERFERENCE [ELIMINATION BY FrREQUENCY
MopuraTtion ?—XKlimke : Armstrong.  (See

3395.)

3383. CrysTaL CoNTROL FOR ULTRA-SHORT WAVES
[Effect of Crystal Capacity decreased by
Connection of Condenser].—H. Straubel.
(Hochf:tech. w. Elek:akus., July, 1935, Vol. 46,
No. 1, pp. 4-6.)

For previous work see Abstracts, 1932, pp. 235,
355, and 1934, p. 332. Direct control of ultra-
short waves with quartz crystals is difficult because
(1) eddy currents flow in the conducting film
covering the crystal and give rise to attenuation ;
this causes definite places on the crystals, deter-
mined by the oscillating mode, to emit sparks
(Fig. 2): (2) the large electrostatic capacity of
the crystal short-circuits the alternating potential
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between grid and cathode. Quartz and tourmaline
are alike in this. Using suitable valves, quartz
crystals can be made to work on a wavelength of
6 m (Fig. 3). The effect of the capacity can be
decreased by connecting a condenser in front of
the crystal (Fig. 4); the crystals will then work
on their third or fifth harmonic down to a wave-
length of 1.6 m. The stabilisation of ultra-short
waves with tourmaline crystals was effected with
n ‘“ acorn tube " (Fig. 5). Fig. 6 shows an emitter
for 66 cm waves using a 2 m tourmaline; the
curve of anode current during the tuning process
is given in Vig. 7. Reference is made to experiments
on reception of modulated waves across a room ;
the quality of the stabilisation diminishes as the
coupling becomes looser, but this method represents
the only possible way of using crystal control for
ultra-short waves. The condenser has very little
effect on the crystal frequency. Tig. 8 shows the
equivalent circuit for an 8o cm tourmaline crystal.
It was also attempted to obtain a heterodyne note
with a Barkhausen valve, but only a rustling noise
was heard. These oscillations cculd not be
stabilised by a crystal. The same result is to be
expected from a magnetron.

3384. ONX THE STABILITY OF OsciLLaTors.—E. S.
Antseliovich.  (lzvestia Flekiroprom. Slab.
Toka, No. 6, 1935, pp- 28-39.)

A survey is given of various factors affecting the
stability of self-excited oscillators of continuously
variable frequency. The paper is divided into two
main sections :—(A) Y¥requency variations caused
by changes in the operating conditions of the
oscillator and in the load into which it works, and
(B) Frequency variations with time (assuming that
the above changes do not take place).

Under section (A) the following factors are
examined scparately and their relative importance
established :—(a) Changes in the oscillator grid
curvent and load.

It is shown that the relative variation of the
frequency (4f/f) caused by changes in the grid
current is of the order of 0.01 to 0.00001%. It is
also shown that when the load on the oscillator is
varied 4f/f is of the order of 0.1% or more.

(b) Changes in the valve constants.

Of these the most important are changes in the
internal resistance of the valve. 4f/f due to these is
calculated and is found to be of the crder of 0.003
to 0.00019%.

(¢) Chamnges in the temperatuve of the valve.

As a result of these the dimensions of the
electrodes and their spacing are altered, and also
the capacity between the supply leads through the
socket of the valve. 4f/f due to this was found
experimentally to be of the order of o.1%. Jf/f
due to changes in the anode dissipation of the valve
is of the order of 0.005 to 0.075%.-

(d) Changes in the shape of the osciilation curve.

1t is shown that in this respect the non-linear
theory of oscillations does not contradict the
findings based on the linear theory, and that Af/f
can be as high as 0.01%.

Under section (B) a brief examination is given
of the following factors causing the frequency to
vary until a stable thermal condition is reached :—
(a) changes in the temperature of ccmponents of
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the oscillating circuit (max. Afjff =o0.1%); (b}
changes in the temperature of the valve (max.
Aflf = 0.05%) ; and (c) displacement of com-
ponents of the oscillating circuit due to temperature
variations, and the consequent changes in capacity
to ground (max. 4f/f = 0.5%). It is pointed out
in conclusion that thermal compensation and
structural features of the oscillatory circuit com-
ponents should be primary considerations in the
design of oscillators.

3385. A NEw SvSTEM OF FREQUENCY STABILISA-
TioN ToR VALVE OsciLLATORS [with No
Anode-Current D.C. Component flowing
through Stabilising Resistance : Advantages
over Previous Method).—T. Hayasi. (Journ.
1.E.E. Japan, May, 1935, Vol. 55 [No. 5],
No. 562, p. 438: English summary pp.
60-61.)

The diminution of output is very slight compared
with that in IKusunose and Ishikawa's stabilising-
resistance circuit (1932 Abstracts, p. 342), and the
value of the resistance is not critical. The action
is also very effective for change of filament voltage.

3386. CrysTaL OscILLATORS FOR Rapio Trans-
MITTERS .| AN ACCOUNT OF EXPERIMENTAL
WORK CARRIED OUT BY THE PosT OFFICE.

—C. F. Booth and E. J. C. Dixon. (Journ.
I.E.E., August, 1935 Vol. 77, No. 464,
pp. 197-236: Discussion pp. 237-244.)

The full paper, summaries of which were
referred to in 1811 of june.

3387. MONITORING THE STANDARD FREQUENCY
Ewmissions.-—Lapham.  (Proc. Inst. Rad.
Eng., July, 1935, Vol. 23, No. 7, pp. 719-732.)
See 2367 of July.

3388. REQUIREMENTS oF HIGH QUALITY BROAD-
casT TransumissioN [Lower Frequencies
modulate Transmitter much More Deeply
than Higher, producing Low-Frequency
Over-Modulation : etc.].—]. A. Hutcheson.
(Proc. Inst. Rad. Eng., July, 1935, Vol. 23,
No. 7, p- 696 : summary only.)

3389. ANALYSIS OF THE OPERATION OF VACUUM
Tuses as CLass C AMPLIFIERS [by Graphical
Method using Constant-Current Charts :
Different Behaviour of Self-Bias and Fixed-
Bias Operation : Audio Distortion due to
Amplifier itself, and Its Elimination : etc.].
—Mouromtseff and Kozanowski.  {Proc.
Inst. Rad. Eng., July, 1935, Vol. 23, No. 7,
pp. 752-778.) The full paper, a summary of
which was referred to in 2981 of September.

3390. ADJUSTING THE CrLass B LiNear Powgr
AMPLIFIER IN BRoapcasT StTaTioN EqQuip-
MENT [by Calculation].—L. B. Hallmana.
(Electvonics, July, 1935, p. 219.)

3391. A HIiGH-QUALITY BROADCAST TRANSMITTER
or MepiUM Power [up to 5 kW or, with
Minor Modifications, to 15 kW : Flat
Characteristic zo-10 000 c/s].—R. E. Poole.
(Bell Lab. Record, August, 1935, Vol. 13,

No. 12, pp. 374-378.)
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ON SUPER-REGENERATION OF AN ULTRA-
SHORT-WaAVE RECEIVER [Theoretical and
Experimental Investigation].—H. Ataka.
(Proc. Inst. Rad. Eng., August, 1935, Vol. 23,
No. 8, pp. 841--884.) Based on the japanese
papers dealt with in 1934 Abstracts, p. 614.

3392.

SHorT [and Ultra-short ?] \WWAVE RECEPTION
WITH THE SUPERHETERODYNE RECEIVER
[converted from Broadcast Band by
switching, the Mixing Valve acting as
Oscillating Audion]. — F. L. TPapst.
(Funktech. Monatshefte, July, 1935, No. 7,
pp. 267-269)

3393-

NeEw  ULTRA-SHORT-WAVE DIEVELOPMENT
[Armstrong’s I'requency Modulation Work].

(Wireless World, 14th June, 1935, Vol. 36,
p- 603.) See also 2972 of September.

3394

INTERFERENCE ELIMINATION BY FREQUENCY
MopvuLraTioN ?  [Newspaper Rumours, and
the Real Object of Armstrong’s Invention].
—S. Klimke:  Armstrong. (Funktech.
Monatshefte, July, 1935, No. 7, p. 252))

A discussion of Armstrong’s patent I 941 069
shows that it has nothing whatever to do with the
elimination of “ ordinary’ interference (e.g. on
broadcast wavelengths) but deals only with ultra-
short waves and the overcoming of the trouble due
to the ‘' interfering waves,” fluctuating both in
amplitude and frequency, produced by the shot
effect. The amplitude fluctuations, which interfere
with amplitude modulated signals, cause little
trouble with {requency-modulated signals in a
suitable receiver ; as regards the frequency fluctua-
tions, these are found by Armstrong to keep within
a certain maximum *' stroke’ (a new word ‘* fre-
quenzhub ” is here used, the analogy being with the
stroke of an engine or pump) which can be greatly
exceeded by the “ stroke” of the f{frequency-
modulated signal, however weak this signal may be.

3395-

3396. ELEcTRIC OsciratioNs [and Interference]

DUE TO MAGNETO IGNITION SPARKS.—

S. Kumagai and M. Yamanaka. (Journ.

I1.E.E. Japan, May, 1935, Vol. 55 [No. 5],

No. 562, p. 385: English summary p. 53.)

The oscillation frequency depends on the ignition

circuit constants and is practically independent

of the magneto constants. If the sparking-plug

electrodes are not symmetrical, a remarkable

polarity effect is found in the strength of the

interference, the latter being much more severe, in

general, if the electrode of greater curvature is
negative.

3397. NoisE SuUPPREssION IN AuTo Rapios [and
the Motorola Method using Balancing Pick-
Up Wire to Chassis].—(Rad. Engineering,
July, 1935, Vol. 15, No. 7, p. 23.)

3398. NEw DMETHOD FOR LELIMINATING STATIC
CAUSED BY TROLLEY AND LELECTRIC CARS
[by Use of Carbon Sliding Bow].—E. W.
Schumacher. (Proc. Inst. Rad. Lng., July,
1935, Vol. 23, No. 7, pp. 779-780.)
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3399. AT THE LiSsTENER'S END [Interference
Suppression  Methods]—H. F.  Smith.
(Wiveless World, oth Aug. 1935, Vol. 37,
pp. 136-137.)

3400. THE QUESTION OF THE ELIMINATION OF
RADIOELECTRIC INTERFERENCE [Progress,
chiefly in France].—M. Adam. (Génie Civil,
10th Aug. 1935, Vol. 107, No. 6, pp. 134-137.)

3401. TEST BENCH TFOR MEASURING THE INTER-
FERENCE PROPERTIES OF ELECTRICAL APPA-
RATUS.—]. Schmied. (Elektrot. w. Masch:bau,
11th Aug. 1935, Vol. 53, No. 32, pp. 373—

377.)

3402. AIDS TO THE MEASUREMENTS OF HIGH-
FREQUENCY IMPEDANCE [Slide-Rule and
-Disc].—H. Reppisch. (}.N.T., June, 1933,

Vol. 12, No. 6, pp. 181-183.)

Drawings and descriptions of a slide-rule (Fig.
1), and a slide-disc (Fig. 2) with the same scales
but more easy to manufacture. These enable the
calculations described in a former paper (2619 of
August), on the measurement of the h.f. impedance
of high-tension mains, to be quickly and accurately
performed.

3403. ON THE IMPROVEMENT OF THE CHARACTER-
ISTICS OF THE VALVE DETECTOR AND AMPLI-

FIER, a#nd CIRCUITS FOR REGENERATIVE
DETECTORS, AND THEIR ADJUSTMENT.—
Y. Morita : S. Kanazawa. (Journ. I.LE.E.

Japan, May, 1935, Vol. 55 [No. 5], No. 562,
Pp. 446 and 447 : Japanese only.)

TuE SiGNAL AT THE DETECTOR.—M. S.
Graham. (Wireless World, gth Aug. 1935,
Vol. 37, pp. 133-134.) The influence of
“low level ” or “ high level ' detection on
receiver design and performance is dis-
cussed.

3404.

ANODE BeExD DETECTION [with Tetrodes and
Pentodes : Calculation and Measurement of
Detection Slope: Distortion Effects: Re-
lation between Detection Slope and Con-
version Conductance: etc.|—M. J. O.
Strutt. (Proc. Inst. Rad. I'ng., August,
1935, Vol. 23, No. 8, pp. 945-957.) Using
the analytical expression previously arrived
at (1934 Abstracts, pp. 148 and 614).

3405.

RADIOELECTRIC COMMUNICATIONS [a Study
of Present I’roblems: Chapter I.—Selection
and Intermodulation]. — de  Bellescize.
(L’Onde Elec., June, 1935, Vol. 14, No. 162,
pp- 337-372.)

GaNGING [and Its Inevitable Errors]: a
PossiBLE ComPROMISE.—D. A. Bell. (Wire-
less World, 28th June, 1935, Vol. 36, pp.
648-649.)

REASONABLE AND UNREASONABLE DEMANDS
oN VALVES IN RicEIvEr CirculTs [Trouble-
Producing Technique still met with, e.g.
in Volume Control, Over-Modulation of
Output Valve in Binode Circuits, etc.].
K. Steimel. (Telefunken-Rohrve, July, 1934,
No. 1, pp. 2842)

3406.

3407.

3408.
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3409. THE ProBLEM OF DuaL VOLUME CONTROL
IN BroapcasT RECEIVERS [Simultaneous
Regulation of Input and Amplification].—
H. Wechsung. (Funklech. Monatshefte, July,
1935, No. 7, pp. 249-251.)

It is only a certain type of receiver that can be
regulated really satisfactorily by a single process.
In most types such a system gives rise to a liability
to interference, valve noise, upsetting of the fading
compensation, cross-talk, and the occurrence of
whistling points. The avoidance of these troubles
by dual regulation, and the question of the choice
between the r.f. and the a.f. stages for the regulation
of amplification, are here discussed. Special
attention is given to the case of receivers with
AVC. Fig. 4 shows an arrangement for single-
knob control in such a receiver.

Avutomatic ConTrOL [Full Advantages not
yet Realised : Editorial].-—(Rad. Lngineer-
ing, July, 1935, Vol. 15, No. 7, p. 4.)

A NEw IDEA IN SHORT-WAVE AMPLIFICA-
TION.—Bakker and de Vries. (Wireless
World, 19th July, 1935, Vol. 37, pp. 55-56.)
See 1390 of May ; also 3374, above.

3410.

3411.

RECENT TENDENCIES IN SHORT-WAVE RE-
CEIVER DESIGN.—(World-Radio, 26th July
and 2nd Aug. 1935, p. 15 p. 14.)

3412.

SHORT-WAVE PROGRAMMES FOR WALDORF
Gursts.—H. T. Budenbom. (Bell Lab.
Record, July, 1935, Vol. 13, No. 11, pp.
343-349)

THE ALL-WAVE SET [and Its Special Pro-
blems].—W. T. Cocking. (Wireless Worid,
oth Aug. 1935, Vol. 37, pp. 153-154.)

APERTODIC AERIAL TRANSFORMERS [with
‘“ Stalloy ”* Cores: for Wide-Range Re-
ceivers].—R. 1. Kinross. (Wireless World,
21st June, 1935, Vol. 36, p. €617.)

3413.

3414

3475.

3416. How MaNny Warrs ?  [Correspondence on
Necessary Undistorted Output for a Broad-
cast Receiver].—P. K. Turner. (Worid-
Radio, oth Aug. 1935, p. 8.)

Prompted by a paragraph in the issue of 26th
July. Agreed ‘ most natural’ reproduction, in
typical room, of symphony concert gave peak
readings from 25 mw to over 17w ,; mean power
over 3 seconds, during loudest passages, did not
exceed 5 w. See also p. 11.

3417. SCANDINAVIAN RADIO 1S ‘“ DIFFERENT.”-
P. R. Coursey. (Wireless Worid, 14th
June, 1935, Vol. 36, pp. 582—584.)

3418. THE TREND OF DESIGN AT RADIOLYMPIA.—
J. May. (Llec. Storage, Aug./Sept. 1935,
Vol. 4, No. 20, pp. 46-48))

3419. THE PRESENT AND FFUTURE OF THE BATTERY
SeT.—T. E. Goldup. (Ilec. Stovage, Aug./
Sept. 1935, Vol. 4, No. 20, pp. 38—40.)

3420. S1X-VoLT RECEIVER DESIGN [for Farms and
Rural Communities: H.T. from Filament
Battery].—(Rad. Engineering, July, 1935,
Vol. 15, No. 7, pp:r 14-16.)
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3421. THE MODERN QuaLiTYy RECEIVER [Latest
Developments).—W. T. Cocking. (Wireless
World, 19th July, 1935, Vol. 37, pp. 50-52.)

3422. VARIABLE SELECTIVITY [Wide Range given
by Pivoted-Coil Variable Couplings in LF.
Circuits, if Frequency is not Too Low].-
W. T. Cocking. (Wireless World, 5th July,
1935, Vol. 37, pp. 2-4.)

3423. CHOOSING THE INTERMEDIATE FREQUENCY.
_W. T. Cocking. (Wireless World, 12th
July, 1935, Vol. 37, pp. 26-27)

3424. SUPER-REGENERATIVE [Headphone] MIDGET
SeTs.— C. Begbie. (Wireless World, 14th
June, 1935, Vol. 36, p. 585.)

3425. CONSIDERATIONS IN THE DESIGN OF A HicH-

FIpELITY RADIO-GRAMOPHONE [15-Valve
Superheterodyne, Gramophone Company].
—W. J. Brown. (Wireless Lngineer, July,

1935, Vol. 12, No. 142, pp. 379-382: from
I.E.E. Paper.)

3426. THE TELEFUNKEN ' DrutscHLAND 7’ RE-
CEIVER [as adopted by German Administra-
tion for Retransmissions, Quality Monitor-
ing, etc.: Five Valves and Rectifier].—
P. Besson. (L'Onde Elec., July, 1935, Vol.
14, No. 163, PP. 470-479)

3427.—THE WIRELESS \WORLD 1936 MoNoDIAL
A.C. Super [with Variable Selectivity and
QAVC].—(Wireless World, 26th July, 2nd
and gth Aug. 1935, Vol. 37, pp. 7478, 98—
104 and 147-148))

.CONSTRUCTION OF AN INTERMEDIATE-FRE-
QUENCY IMILTER FOR THE SINGLE-SPAN
“ PropPLE’S’’ SUPERHET, aind IMPROVE-
MENTS TO THE SINGLE-SPAN SUPERHET.—
H. J. Withelmy : H. Sutaner. (Funkiech.
Monaitshefte, July, 1935, No. 7, pp. 276-
278 : 279 280.) For previous work see
2257 of July.

3428

AERIALS AND AERIAL SYSTEMS

3429. INVESTIGATIONS ON THE RapiatioNn Frerp
oF ULTRA-SHORT-WAVE AERIALS.—P. von

Handel and . Pfister. (Hochf:tech. wu.
Flek:akus., July, 1935, Vol. 46, No. 1,
pp. 8-15.)

The radiation characteristics of ultra-short-wave
aerials are calculated, taking into account the
clectromagnetic constants of the ground, for dis-
tances large compared with the wavelength and
for the case of a plane earth. A\ vertical quarter-
wave aerial on the earth is first considered (§II 1) ;
J'ig. 2 shows the ratio of amplitudes of and the
phase angle between the reflected and direct ray
as a function of angle of incidence, with a fixed
value of the dielectric constant and various values
of conductivity. ¥ig. 3 gives the vertical radiation
characteristic for different types of ground. Yig. 4
shows a comparison of one of these characteristics
with a measured curve taken in an aeroplane.
Good agreement is obtainable and the method may
be used to determine the electromagnetic constants
of the ground; the radiation is chiefly directed
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upwards and only small values of field strength are
found on the earth’s surface. Aerials at great
heights above the earth are next considered and
their vertical characteristics for various cases are
calculated and measured (Figs. 5-10); the inter-
ference between the direct and reflected waves is
clearly shown, also Brewster’s angle. Calculated
curves for various relations between the electro-
magnetic data are given in I'igs. 11-14.
Propagation to greater distances is discussed
in §IIT; the ecarth’s curvature must now be taken
into account, and no calculations are made but
various curves of field-strength measurements for
A = 9 m are given in Figs. 15-19. With vertically
polarised waves, the rays appeared to bend round
the earth’'s surface and signals could be regeived
beyond the optical horizon. The decrease in field
strength was rather more rapid than that of the
inverse square of the distance. With horizontal
polarisation, no signals were received beyond the
optical horizon. This is attributed to the metallic
construction [and so presumably shielding effect]
of the aeroplane. Difiraction round and refraction
through the earth are stated to be the two reasons
for reception beyond the optical horizon. The
relations between the propagation of ultra-short
and long waves are considered in § IV, in order to
deduce the effects to be expected near the aerial.
Figs. 20, 21 show measured vertical characteristics
of broadcast emitters at distances of 4 and 150 km

respectively. The latter are compared with Feld-
man’s curves (Fig. 22: see 1933 Abstracts, P
497). A sccond theoretical approximation is

obtained by Strutt’s method (1930 Abstracts, p.
278) and calculated curves of the reflection co-
efficient and the 1/R and 1/R* terms of the radiation
characteristics of a dipole and a /4 aerial are given
in Figs. 23-25. I'ig. 26 shows the calculated field
strength at a distance of 8 wavelengths for a dipole
and a quarter-wave aerial. This gives a good
explanation of the measurements shown in Figs.
21, 22.

3430. THE CONSTANTS OF A SYMMETRICAL AERIAL
STRETCHED OVER DRY GRoOUND [Measure-
ments in Jerusalem : the Possibility of Long
Distance Propagation through such Ground,
and the consequent Reduction of Inter-
ference from Atmospherics].—H. Lowy.
(Naturwiss., 19th April, 1035, p. 259.)

In the dry season the dielectric constant of the
ground was found to have the surprisingly small
value of r.1.  Obviously the sun dries the Jerusalem
soil better than the artificial partial drying-out
used by Smith-Rose, who found values between 2
and 3 (1933 Abstracts, p. 382). A few days after
the first rains the value had risen to 1.5-1.9, the
smaller figure being obtained with a longer aerial
which would involve deeper ground layers, less
affected by the rain.

3431. Somr CoMMENTS oN [Anti-Fading] Low-
ANGLE VERTICAL RADIATION FOR BROAD-
CASTING [and the Imitation of a Vertical
Radiator with Unlimited Electrical Height].

-R. N. Harmon. (Proc. Inst. Rad. Eng.,
July, 1935, Vol. 23, No. 7, pp. 692-693 :
summary only.)

October, 1935

3432. A BroapcasT [Anti-Fading] ANTENNA FOR
“ Low ANGLE "’ RaDIATION [Vertical Radia-
ting Wire with Horizontal Shield or Disc
near Top: Theoretical Investigation and
Experimental Confirmation on Ultra-Short-
Wave Model].—]. W. Labus. (Proc. Inst.
Rad. Eng., August, 1935, Vol. 23, No. 8,
PP- 935-944.)

THE MyrTtaL LaTTICE TOWER OF THE 314-
METRE LAKIHEGY [Budapest] AERIAL.
K. Massanyi. (Rev. Gén. de I'Elec., 3rd Aug.
1935, Vol. 38, No. 5, pp. 39-40D : summary
only.)

3433.

WiIND PRESSURE ON LATTICED TowWERS—
TesTs oN MonEeLs [Report (ref. F/T84) of
British E.R.A.J.—(Journ. I.E.E., August,
1935, Vol. 77, No. 464, pp. 189-196.)

THE CALCULATION OF THE DMAXIMUM STATIC
EFFECT OF THE WIND ON OVERHEAD LINES.
— L. Francesio. (L’Elettrotec., 10th Aug. 1935,
Vol. 22, No. 15, pp. 546-549.)

FEEDERS TFOR SHORT-WAVE RECEPTION.
J.- H. Reyner. (Wireless World, s5th July,
1935, Vol. 37, pp. 11-14))

VALVES AND THERMIONICS

THE MotioN oF ELECTRONS IN ELECTRIC
AND MAGNETIC I'IELDS, TAKING INTO CON-
SIDERATION THE ACTION OF THE SPACE
CuAvGE.—S. J. Braude. (Physik. Zeitschr.
der Sownetunion, No. 5/6, Vol. 7, 1935, pp.
565-571 : in English.)

The present paper deals with the case of a plane
condenser : a cylindrical condenser will be treated
in a subsequent paper. The Langmuir potential
distribution will not hold when the electron paths
are curved by an external magnetic field, and J. J.
Thomson’s treatment of the electron motion under
the influence of electric and magnetic fields neglects
the effect of the space charge. The writer takes
both factors into account and obtains eqn. 13 for
the potential distribution, eqn. 11 for the electron
paths, and eqn. 15 for the space-charge density
in the condenser. This last equation shows how
an increase of magnetic field strongly increases the
space-charge density ; the latter depends also on
the cathode distance, as is seen in Fig. 4, where the
curves represent the distribution of space-charge
density.

3434

3435-

3436.

3437

3438. RESONANCE PHENOMENON IN JONISED GASES.
—Sigrist.  (See 3315.)

3439. HicH-FREQUENCY LossEs oF IoNISED GasEs
[including Losses under Influence of Mag-
netic Lield : Various Resonance ILffects :
for Wavelengths 6.5-300 m].—Asami and
Saito. (See 3316.)

3440. O~ Vacuum TusBe ELectrOoNIcs [Transit-

Time Effects even at 50 m Wavelength and
longer].—Bakker and de Vries. (See 3374.)

3441. TiME oF FLIGHT OF ELECTRONS [Alternative
Treatment : Transit Time = Anode Charge/
Anode Current: a New Factor S].—E. B.
Moullin : Fortescue. (See 3375.)
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3442. A NEw Vacuum TuBe ror ULTRA-HiGH
FREQUENCIES [30-300 Mc/s: about 100-25
Watts Output: the Western Electric 304A
Triode, Oscillator or Amplifier]—C. E.
Yay. (Bell Lab. Record, August, 1935, Vol.
13, No. 12, pp. 379-382.) Small cylindrical
electrodes (anode of graphite) supported
by short heavy-wire leads through top
of hard-glass bulb: cathode as usual to
base.

3443. NEw TypEs oF MiCRO-WAVE VALVES [using
Grid Oscillations : Adjustable Wavelength}.
J. Miller and F. Tank. (Helvet. Phys.
Acta, Fasc. 4, Vol. 8, 1935, pp. 309-310:
in German.)

Further development of the valves dealt with
in 1934 Abstracts, p. 33, and 1803 of June. Type
LG 5 has a d.c. lead-in to the grid centre, so that
the parallel-wire system can be branched off
directly into a dipole and all d.c. voltages be led
in through the vaive base. Type L.G 6 has a two-
part grid spiral, allowing a closely-spaced (and
therefore low-radiating) parallel-wire system to be
used as feeder, connected to the inner sides of the
halves of the grid. The useful power of the valves
is about o0.01 w with an efficiency of at most 1% ;
the optimum waveband of the LG 5 is around
15 cm, that of the 1.G 6 around 25 cm.

3444. STRAY LELECTRONS IN AMPLIFIER VALVES
{Bad Effects and Their Elimination].—
G. Jobst and F. Sammer. (Telefunken-
Rohre, July, 1934, No. 1, pp. 8-27.

3445. THE [Theoretical] DETERMINATION [from the
Working Characteristics] oF THE DATA oOF
A Varve EmiTrEr.—H. H. Plisch. (Hochf:
tech. u. Elek:akus., July, 1935, Vol. 46, No.
I, pp- 26-33 : to be continued.}

The aim of this paper is to give a useful account
of the data of a valve emitter as required for its
design, construction and practical working. The
working characteristics of the valve are taken as
the basis and the symbols used are defined. For-
mulae for current angle, anode current, grid bias,
valve eifficiency and its optimum value, mean
steepness of characteristic, effect of space charge,
maximum available power for given direct voltage
on the anode and for control without grid current,
frequency doubling and efficiency of grid control,
are worked out in the present instalment, and illus-
trated by diagrams.

3446. THE Frucruatrions oF CURRENT [Thermal
Agitation, Shot Effect, and Flicker Effect].—
J. B. Pomey. (Rev. Gén. de I'FElec., 3rd
Aug. 1935, Vol. 38, No. 5, pp. 163-170))
Survey supplemented by summaries of the
papers by Johnson and Nyquist (1928
Abstracts, p. 581.)

3447. NoN-LINEAR DisTorTION IN H.F. AMPLIFIER
Varves [Calculation of the ‘* Modulation
Factor ”’ of the Valve, and of the Maximum
Permissible Grid Input Amplitude].—K.
Wilhelm.  (Telefunken-Rohre, September,
1934, No. 2, pp. 77-84.) On the assumption
that the characteristic can be represented
by an exponential function.
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3448. MEASURED INPUT LLossEs oF Vacuum TuBEs.
C. J. Franks. (Electronics, July, 1935,
PP- 222—223))

““ A study of the sort described emphasises the
danger of taking circuit components too much on
faith. Even our modern tubes cannot be used in
any critical measuring applications until they them-
selves have been carefully measured and their
possible contributions to the errors determined.”
Poor-quality mica supports contribute largely to
the observed losses.

3449. ON THE MAGNETIC CONTROL OF THE ‘' SIDE-
CurrenNT ' [Radial Component] MERCURY-
Varour Ture.—I. Yamamoto and T. Ono.
(Journ. I.E.E. Japan, May, 1935, Vol. 355
[No. 5], No. 562, p. 341 : English summary

. 47.

= Thg mag)netic control of the side-current in the
multi-electrode mercury-vapour tube may be
efficiently applied for relay action, h.f. amplifica
tion, h.f. oscillation, etc.”” The side-current anode
is cylindrical and is situated mid-way between the
cathode and the main anode maintaining the arc
current. 1f a side-current cylindrical grid is pro-
vided inside the side-current anode, the static

characteristic shows a fair similarity to that of a

triode vacuum tube.

3450. A New Power Outpur Varve [ Critical
Distance of Anode from Outer Grid].
J. H. O. Harries. (Wireless World, 2nd
Aug. 1935, Vol. 37, pp. 105-106.)

The author describes the effect of applying a new
principle to the construction of a power valve,
which is that if the anode of a multigrid valve is
spaced from the outer grid at a certain ‘' critical dis-
tance,” special characteristics are obtained. Thus
the sensitivity is of the same order as that of a
pentode, while the distortion is as unobjectionable
as that of a triode.

3451. NEw OuTPuT VALVE [American Type 6B5:
Advantages over Class B System}—M. G.
Scroggie.  (Wireless World, sth July, 1935,
Vol. 37, pp. 8-9)

FaMiLiEs oF CHARACTERISTICS, OUTPUT,
AND DISTORTION OF AMPLIFIER VALVES,
ESPECIALLY OuTpuT VALVES.—W. Kleen.
(Telefunken-Rohve, September, 1934, No. 2,
pp- 58-71.) Using the method dealt with
in 1934 Abstracts, p. 618.

3452.

A NEw DETECcTOR VALVE [Single Diode of
Very Low Resistance: Tungsram D418].
(Wireless World, 14th June, 1935, Vol. 36,
PP- 593-594.)

A New BritisH FRrReEQUENCY CHANGER
[Marconi X-41].—(Electronics, July, 1935,
pp. 228-229.)

Grip-To-Top TUBES ON BRITISH MARKET
[R.F. Pentode-Double Diode].—(Electronics,
July, 1935, p. 228)

TuE 6F7 [Pentode-Triode with Common
Cathode, for Oscillator and Ifirst Detector]
AS AN AMPLIFIER AND SECOND DETECTOR.—
J. R. Nelson. (Rad. Engineering, July, 1935,
Vol. 15, No. 7, pp- 12-13.)

3453

3454-

3455-

3456.
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3457. METAL-TuBE CHARACTERISTICS [Ten RCA-
Radiotron Types: with Operating Data
and Detail Drawings].—(Rad. Engineering,
July, 1935, Vol. 15, No. 7, pp. 18-19.)
THE INTRODUCTION OF IMPROVEMENTS INTO
Mass-PRODUCED VALVEs [illustrated by the
Development of the RENS Type].—E.
Schwandt.  (Funktech. Monatshefte, July,
1935, No. 7, pp. 265-267.)
A SixTvy-CYCLE BRIDGE FOR THE STUDY
OF RADIO-FREQUENCY POWER AMPLIFIERS
[and Some Typical Data on a Type 10 Class
C Amplifier].—A. Noves, Jr. (Proc. Inst.
Rad. Eng., July, 1935, Vol. 23, No. 7, pp. 785~
806.) Using an elaboration of the 6o cjs
method of Kimball and Chaffee (1934
Abstracts, p. 570). A very simple gircuit, use-
ful for rough measurements, is also derived.
THE THERMIONIC VALVE IN SCIENTIFIC
RESEARCH.—Ambrose Fleming.  (Science,
28th June, 1935, pp. 625-628: Journ.
Franklin Inst., August, 1935, Vol. 220, No. 2,
ppP- 151-165.)
‘ ELECTRON EMISSION AND ADSORPTION
PHENOMENA "' [translated with English :
Book Review].—]J. H. de Boer. (Journ.
Scient. Instr., August, 1935, Vol. 12, No. 8,
p. 271))
THE DiSTRIBUTION OF EMISSION ON AN
INCANDESCENT CRYSTALLINE CATHODE.—-
D. Schenk. (4nn. der Physik, Series s,
No. 3, Vol. 23, 1935, pp. 240-254.)
Measurements of the specific emission of the single
crystals composing a nickel cathode activated with
barium were made with an electron microscope
which is described in §A (Fig. 2). Magnetic
focusing was used (¢f. Ruska & Knoll, 1931
Abstracts, p. 625 ; Knecht, 299 of January) and the
image of the cathode on the screen was scanned by
moving it magnetically across a circular hole behind
which was a Iaraday cage. A test was made to
secure that spots on the cathode giving no emission
really appeared so in the measurements, by drilling
a hole 1n the cathode and filling it with graphite.
The specific emission for various crystals is tabulated.
The variation of emission across a diameter of
the cathode was also recorded (§ B, Figs. g—13).
Fig. 7 shows the measured and real variation of
emission at the boundary of a grain in the cathode
structure. The finite diameter of the scanning spot
has the effect of rounding off the corners. Finally,
observed differences in the emission of single
crystals with a ratio of 1:6 are explained by
differences of 0.2 volt in the work function, agreeing
with photoelectric investigations (Nitzsche, 1932
Abstracts, p. 650 ; Underwood, 3160 of September).
3463. THE INTERACTION OF ATOMS AND MOLECULES
WITH SoLID SUrRFACES. I-—THE ACTIVITIES
OF ADSORBED ATOMS TO HIGHER VIEBRA-
TIONAL STaTES [Theoretical Investigation :
Application to Theory of Migration of
Atoms along Surfaces] and I [—THr EVAPORA-
TION OF ADSORBED AToMs [Theorctical In-
vestigation].—Lennard-Jones and Strachan :

3458.

3459-

3460.

3461.

3462.

Strachan.  (Proc. Roy. Soc., Series A,
st June, 1935, Vol. 150, No. 870, pp. 442
455 456-464.)
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3464. DETERMINATION OF THE HEAT oF EVAPORA-
TION, AND ITts TEMPERATURE COEFFICIENT,
OF ELECTRONS FROM MOLYBDENUM, TUNG-
STEN AND TANTALUM FILAMENTS, BY THE
CoorLing MerHop.—F. Kriiger and G.
Stabenow. (Ann. devr Physik, Series 5,
No. 8, Vol. 22, 1935, pp. 713-734.)

The principle of the method of measurement
used was to compensate the cooling due to electron
evaporation by increasing the heating current : the
compensation was determined by measuring the
resistance of the filament in an a.c. Wheatstone's
bridge (Fig. 1). The temperature coefficient is
expressed in the Richardson equation by writing,
instead of the constant A4, the expression Ade— o,
where a’ = a log,7. The measurements and their
theoretical implications are discussed in detail.

3465. THE RaTiO OF THE ELECTRON aND lon
CURRENTS AT A HoT CATHODE IN A MERCURY-
VAPOUR DiSCHARGE.—S. Gvosdover. (Physik.
Zeitschr. dey Sowietumion, No. 3, Vol. 7,
1935, ppP. 274—291: in German.)

3466. Ioxic Rays [Emission from Salts on Nickel

Wires: Effect of Temperature, Pressure

and Surface Areaj.—H. Mentrup. (Physik.

Zeitschy., 1st May, 1935, Vol. 36, No g,

PP 335-340.)

THeE HorrLow CATHODE as AN [Positive] Ion
Source.—P. G. Kruger and B. T. Darling.
(Phys. Review, 15th May, 1935, Series 2,
Vol. 47, No. 10, pp. 790-791 : abstract only.)

3467.

3468. ON THE THEORY OF THE SURFACE [ONISATION

AT INCANDESCENT METALs [and a Formula

for the Positive Ion Current for Alkali
Metal Atoms].-—A. Anseim. (Phystk.
Zeitschr. der Sowietunion, No. 5, Vol. 6,

1934, pp. 505—512: in German.)

SPUTTERING OF THORIUM AND BARIUM FROM
TunNGSTEN [Number of Ions required for
Removal].—L. R. Koller. (Phys. Review,
15th May, 1935, Series 2, Vol. 47, No. 10,
p- 806 : abstract only.)

3469.

THE RATE oF Gas Ewmission FroM HEATED
WIRES IN Vacvo [Nickel Wires, charged with
Adsorbed Hydrogen: Experimental Curves

3470

and Calculations of Ditfusion: Values of
Solubility and Diffusion Coefticient of
Hydrogen in Nickel]. —G. Euringer.

(Zettschy. f. Physik, No. 1/2, Vol. g6, 1933,
Pp- 37-52.)

FrEr PATH AND THERMOELECTRIC EFFECTS
[General Expression for Mean Free Path in
Metals].-—L. W. Nordheim. (Phys. Review,
15th May, 1935, Series 2, Vol. 47, No. 10,
PP- 794-795: abstract only.)

3471

CoLLoIDAL GRAPHITE : ITs PROPERTIES AND
SoME APPLICATIONS [particularly ““Aquadag”
and ‘“ Varnodag ’}.—H. Higinbotham.
(Wireless Engineer, July, 1935, Vol. 12,
No. 142, pp. 373-374.)

3472.
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DIRECTIONAL WIRELESS

3473. ON THE SUBJECT OF RADIOGONIOMETERS
[recalling 1916/1919 Researches on the
Effects of Quadrantal Field, in Ships and on
Land : Corsican Results: Defects of Hill
Tops and the Need for Flat Surrounding
Land].—R. Mesny. (L’Onde Elec., July,
1935, Vol. 14, No. 163, pp. 417—-420:
Editorial )

3474. A METHOD OF EXCITING THE AERIAL SYSTEM
oF A RotatiNg Rapio BeacoN [Adcock-
Aerial Type: Limitations of Rotating-Coil
Goniometer Method : the Double-Amplifier
System with Mechanical Input Controller].—
H. A. Thomas. (Jowrn. I.E.E. August,
1935, Vol. 77, No. 464, pp. 285—290.)

3475. Micro-WaAvEs FOR GUIDING SHIPS IN Fog
[* Leader Beam  Demonstrations in Ger-
many].—(Wireless World, 2nd Aug. 1935,
Vol. 37, p. 113))

ACOUSTICS AND AUDIO-FREQUENCIES

3476. LOUDSPEAKER WITH DOUBLE BAFFLE, FORM-
ING A REsonaNce CHAMBER, FOR IMPROVED
REPRODUCTION OF WooD-WiND HARMONICS,
erc.—J. Kressman. (I'rench Pat. 778 727,
pub. 22.3.1935: Rev. Gén. de I'Elec., 29th
June, 1935, p. 213D.)

3477. THE USE OF ILLOUDSPEAKERS IN GROUPS.—
. Petzold. (Journ. Acoust. Soc. Am., July,
1935, Vol. 7, No. 1, p. 76 : summary only.)

3478. ON ForcEp VIBRATIONS OF A CIRCULAR
PLATE witH FrEE EDGE BY PoOINT ExcCITA-
TioN.—H. Backhaus and R. Schiinemann.
(Journ. Acoust. Soc. Am., July, 1935, Vol. 7,
No. 1, p. 77: summary only.)

3479. SUBHARMONICS IN FORCED OSCILLATIONS IN
DissipaTive SysTEMs. Part II.—P. O.
Pedersen. (Journ. Acoust. Soc. Am., July,
1935, Vol. 7, No. 1, pp. 64—7c.) For Part I
see 2665 of August.

3480. THE PERMANENT MAGNET INDUSTRY . —(Wire-
less World, 28th June, 1935, Vol. 36, pp. 634
636.) Continued from 1918 of June.

3481. CONSIDERATIONS IN THE DESIGN or A HigH-
Fiperity Rapio - GRAMOPHONE. — Brown.
(See 3425))
3482. AUDITORY PERSPECTIVE FOR GRAMOPHONES ?
(Electronics, July, 1935, p. 227.)

3483. BROADCAST [PROGRAMMES FROM RECORDS
[RRecent Developments in Disc KRecording
for Immediate Replaying].—]J. C. G. Gilbert.
(Wireless World, 21st June, 1935, Vol. 36,
pp. 612-614.)

3484. THE Dramatic Use oF CONTROLLED SOUND.
—H. Burris-Meyer.  (Journ. Acoust. Soc.
Am., July, 1935, Vol. 7, No. 1, p. 74:
summary only.)

3485. INFLUENCE OF A SCREEN SURROUNDING A
TeLEPHONE CABLE oN THE CIRcUIT CHAR-
ACTERISTICS, AND THE PROTZCTING ACTION
OF THE SCREEN.—l'argeas. (See 3584.)

3486.

3487.

3488.

3489.

RECORDING TELEPHONE CONVERSATIONS [the
““ Telecord,” with Delayed AVC].—(Wireless
World, 5th July, 1935, Vol. 37, pp. 5-6.)

A METHOD OF DETERMINING THE CONSTANCY
or Sounp Fim MotioN.—S. R. Eade.
(B.T-H. Activities, May/June, 1935, Vol. 11,
No. 3, pp- 93-94)

Four-Part Souxp Firm rFor CHoOrUs IN-
STRUCTION.—(FElectronics, March, 1935, p- 91.
Dear Aips.—N. W. McLachlan. (Wireless
World, oth Aug. 1935, Vol. 37, pp. 155-158.)

Dealing with scientific tests on the normal and
abnormal ear, and discussing the technical require-
ments of scientifically-designed deaf-aids intended
to cope with the various forms and degrees of
deafness. Cf. Kalden, 3094 of September.

3490.

3491

3492.

3493

3494

3495.

3496.

3497.

3498.

RECENT ADVANCES IN [Carbon] MICROPHONE
RESEARCH, and MEASURING DISPLACEMENTS
oF MicroruoNE ConTacTs [by Ultramicro-
meter using Very Steep Curve in *° Wave-
meter ”’ Circuit].—F. S. Goucher: J. R.
Haynes. (Bell Lab. Record, July, 1935,
Vol. 13, No. 11, pp. 332-336: 337-342.)

How wmaNy Watrs ? [Correspondence on
Necessary Undistorted Output for a Broad-
cast Receiver].—Turner. (See 3416.)

FREQUENCY- AND PHASE-DIsTORTION : NOTE
oN COMPENSATION BY A SO-CALLED *° NEGA-
TIVE ImMrepaNce” MEeTHOD [using L.F.
Retroaction at Output Valve: Almost
Perfect Compensation, for Transients also].—
Marinesco. (See 3365.)

RESISTANCE-CAPACITY AMPLIFIERS AT Low
FrEQUENCIES [for High-Fidelity Music, etc.].
—Theile. (See 3590.)

OX THE APPLICATIONS OF THE RESISTANCE-
STABILISED FEED-BACK AMPLIFIER, WITH
SPECIAL REFERENCE TO ITs LiNEAR FRE-
QUENCY CHARACTERISTICS [Amplification
nearly Directly Proportional to Frequency :
for Audio- and Supersonic Frequencies].—
Z. Kamayachi. (Jowrn. I.E.L. Japan,
May, 1935, Vol. 55 [No. 5], No. 562, p. 445 :
English summary p. 61.)

CorRECTION CIRCUITS FOR AMPLIFIERS :
I. Berow THE A.F. RANGE.—(See 3586.)

ILoapED TRANSFORMERS [such as Output,
Driver and Microphone Typesl.—W. T.
Cocking. (Wireless World, 21st June, 1935,
Vol. 36, pp. 606—-609.)

DEesigN ofF Outrur CHOKES [and the Use
of Gapped Cores for Windings carrying both
A.C. and D.C.].—(Wireless World, 28th June
and 5th July, 1935, Vols. 36 and 37, pp. 641~
643 and 18-20)

ON TtHE PrincirLE orF UNCERTAINTY IN
SounD [including the Analysis of a Formant
into a Fourier Series and Explanations of
Vibrato Problems].—W. E. Kock. (Journ.
Acoust. Soc. Am., July, 1935, Vol. 7, No. 1,
pp. 56-58.) Based on Stewart’s work (1930
Abstracts, p. 576, and Journ. Acoust. Soc.
Am., 1931, p. 325)-
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3499.

3500.

3501.

3502.

3503.

3504.

3505.

3500.

3507.

3508.

3599.

3510.

3511.

THIE

ON THE TONE QUALITY OF PIANOFORTE [and
the Question of ‘‘ Emotional Touch ).
R. N. Ghosh. (Journ. Acoust. Soc. Am.,
July, 1935, Vol. 7, No. 1, pp. 27-28)

THE Prysics oF THE CONCERT GRAND PIaNO.
—II. STRIKING THE STRINGS AND THE
GENERATION OF VIBRATION.—W. Lange.
(Hochf:tech. u. Elek:akus., May, 1935, Vol. 45,
No. 5, pp. 159-167.) Including a capacity-
change method of recording the string
vibrations.

KiNnks ox IMpacT DIAGRAMS OF STRUCK
STRINGS. R. N. Ghosh and H. G.
Mohammad. (Phil. Mag., February, 1933,
Series 7, Vol. 19, No. 125, pp. 260-277.)

RELATIVE MEASUREMENT OF THE STANDING
WAVE SysTEM IN A MECHANICALLY BLOWN
Frute TuBe—R. W. Young and D. H.
Loughridge. (Phys. Review, 1st Ieb. 1935,
Series 2, Vol. 47, No. 3, pp. 258-259:
abstract only.)

EXPERIMENTAL STUDIES ON THE SOUND AND
VIBRATION OF DRUMS.—]. Obata and T.

Tesima. (Journ. Acoust. Soc. Am., April,
1935, Vol. 0, No. 4, pp. 267-274.)

QUANTITATIVE STUDIES ON THE SINGING
Voice.—Wolf, Stanley and Sette. (Journ.

Acoust. Soc. Am., April, 1935, Vol. 6, No. 4,
PP. 255-266.)

AN ANALYSIS OF THE VIBRATO FROM THE
VIEWPOINT OF FREQUENCY AND AMPLITUDE
MoburaTion. — J.  R. Tolmie. (Journ.
Acoust. Soc. Am., July, 1935, Vol. 7, No. 1,
pp. 29-36.)

MicrorHONIC, MACROPHONIC AND Myo-
KINETIC SPEECH - E. W. Scripture. (Jour.
Acoust. Soc. Am., July, 1935, Vol. 7, No. 1,
p- 78: summary only.)

THE MEeLoDIES oOF ViksE [Phonophoto-
graphic Researches].—Schramm. (Science,
19th July, 1935, Vol. 82, No. 2116, pp. 61—
62.)

FaiLtre or FOURIER ANALYSIS APPLIED TO
VOwEL VIBRATIONS [Series of Sine Functions
of Amplitude Constant but Diminishing
along the Series does not render obvious the
Exponentially Decreasing Character of its
Sum].—E. W. Scripture. (Nature, 10th Aug.
1935, Vol. 130, p. 223.)

Firm Tracks or ENGLISH VowEeLs.—E. W.

Scripture. (Journ. Acoust. Soc. Am., January,
1935, Vol. 6, No. 3, pp. 169-172.)

ORrGAN PIPES AND VOWEL (UALITY.—
A. T. Jones. (Jowrn. Acoust. Soc. Am.,

April, 1935, Vol. 6, No. 4, pp. 282-283)

THr AUurRaL LoUDNESS LEVEL OBSERVATIONS
oF 100 OBSERVERS [by Automatic Recording
Machine for Rapid Measurements].—J. C.
Steinberg and W. A. Munson. (Journ.
Acoust. Soc. Am., July, 1935, Vol. 7, No. 1,
p- 78 : summary only.)
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LoubpNEss LEVEL CONTOURS AND INTENSITY
DISCRIMINATION oF EARS WITH RAISED
AupiTory TrHREsHOLDS. — S. N. Reger.
(Journ. Acoust. Soc. Am., July, 1935, Vol. 7,
No. 1, p. 73: summary only.)

3512.

INFLUENCE or EXPERIMENTAL TECHNIQUE
ON THE MEASUREMENT OF DIFFERENTIAL
INTENSITY SENSITIVITY OF THE EAR.
H. C. Montgomery. (/ourn. Acoust. Soc.
Am., July, 1935, Vol. 7, No. 1, pp. 39—43.)

3513.

BraTs AxD CoMBINATION TONES AT INTER-
VALS BETWEEN THE UNISON AND THE
OctAVE [More than 19 Beat Regions readily
Observed : Application to Subjective Tone
and “‘ Asinic ”* (Phase-Relation) Theories].

3514.

J. C. Cotton. (Journ. Acoust. Soc. Am.,
July, 1935, Vol. 7, No. 1, pp. 44-50.)

3515. THE [ELECTRICAL D’HENOMENA OF THE
COCHLEA AND THE AUDITORY NERVE.
Hallowell Davis. (Jowurn. Acoust. Soc. Am.,
April, 1935, Vol. 6, No. 4, pp. 205-215))

3516. PHYSICAL PROBLEMS OF THE PHYSIOLOGY OF

HearinGg [Mechanical Nature of Frequency
Analysis].-—G. von Békésyv. (E.N.T., March,
1935, Vol. 12, No. 3, pp. 71-83.)

The anatomy of the ear is described in § 1 ; the
schematic arrangement is shown in Fig. 1 and
photographs of the bones in Figs. 2—7. Fig. 8
shows a cross-section of the cochlea of a guinea-pig,
which is particularly suitable for experiments.
§ 2 discusses shortly the various theories of hearing
and § 3 refers to the electric currents in the auditory
nerves. § 4 describes phenomena which indicate
that mechanical analysis of frequency takes place
in the cochlea; insensibility to high frequencies
corresponds, in the human ear, to destruction of
the nerves near the stirrup bone (Fig. g). TFig. 10
illustrates the variation of pitch in a tired ear
§ 5 discusses the similarity of sounds heard wvia the
air and the head-bones respectively : this agrees
with the mechanical nature of frequency analvsis
[ Einortstheorie "’].  An investigation of oscilla-
tions of the liquids in the ear by means of models
is described in § 6, and transient phenomena in the
ear are discussed in § 7. Non-linear distortions are
not of nervous origin, since they do not change when
the ear is fatigued (§ 8); they are due to motion
of the stirrup bone and cochlea.

35017. APPARENT DURATION OF SOUND I’ERCEPTION
[and the Musical Optimum of Reverberation].
S. Lifshitz.  (Jowrn. Adcoust. Soc. Am.,
July, 1935, Vol. 7, No. 1, p. 73: summary
only.) See also 1934 Abstracts, p. 213, and
2308 of July.

3518. TECHNICAL ARRANGEMENT FOR MEASURING
THE DISTORTIONS IN LELECTROACOUSTIC
APPARATUS AND FOR SPECTRAL ANALYSIS.
C. A. Hartmann and H. Jacoby. (E.N.T,,
June, 1935, Vol. 12, No. 6, pp. 163-172.)

Technical details of the construction of an
apparatus for the measurcment of electroacoustic
distortion and for spectral analysis are here fully
described. The development of the apparatus was
based on known methods for the measurement of
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acoustic pressure [see, for example, Hartmann,
Abstracts, 1930, pp. 162 and 401 ; Ballantine, 1929,
p- 155, and 1932, p. 412 ; Kiipfmiller, 1929, p. 104 ;
Griitzmacher and Just, 1931, p. 389 ; and Sivian,
1931, p. 216] which are first discussed. Fig. 1
shows the scheme adopted for measuring the
pressure in the free sound wave, including apparatus
for control measurements with a Rayleigh disc.
The basis of calibration by measurement of a direct
voltage and a direct pressure is described. Con-
structional details of the arrangement for producing
constant voltages and acoustic pressures and that
for selective recording of sound pressures and
voltages produced eclectroacoustically (Fig. 2) are
then given. Fig. 3 shows the scheme for producing
constant voltage (automatic voltage regulation) ;
Fig. 4 gives details of the regulating amplifier (R1")
used 1n Fig. 3. Fig. 5 gives the regulating curve for
RV ; Fig. 6a demonstrates the rapidity of regula-
tion by means of an oscillogram of the output
voltage of the power amplifier, when the amplifica-
iion is suddenly diminished. Fig. 6b shows transient
phenomena in the regulating action. Iig. 7 gives
the arrangement for the regulation of acoustic
pressure ; consideration of the effect of transients
shows that the distance between the loudspeaker
and the pressure meter must not be too great. The
writers have developed a special type of condenser
microphone for accurate measurement, which is
described. Fig. 8 shows the transmission ratio of
the pressure meter with its amplifier ; this is almost
independent of frequency. The choice of loud-
speaker is then discussed ; two are ehosen, one for
high and one for low frequencies.

The apparatus for selective recording of the
voltage is shown schematically in Fig. ¢ and its
action is discussed ; a heterodyne method is used
and details as to the choice of frequencies are given.
Fig. 10 shows a filter without attenuation, Fig. 11
the complete circuit scheme and Fig. 12 a photo-
graph of the apparatus.

The most important uses of the apparatus are
then described ; the measurement of the trans-
mission ratio of microphones as a function of
frequency (Fig. 13) with an actual frequency curve
(Fig. 14), and of loudspeakers (I'ig. 16), is discussed.
Fig. 16 shows the arrangement for spectral analysis.
Reference is shortly made to non-linear distortions
and the analysis of motor noise or other such
disturbances (Fig. 17). A list of literature references
15 given.

3519. TESTS ON A RECORDING ANALYSER FOR THE
AupIBLE FREQUENCY Rance.-—H. H. Hall.
(Journ. Acoust. Soc. Am., July, 1935, Vol. 7,
No. 1, pp. 76—77 : summary only.) For the
magnetostriction filter employed see 1934
Abstracts, p. 43.

3520. METHOD Y¥OR VERY RAPID ANALYSIS OF
Sounps.—E. Meyer. (Journ. Acoust. Soc.
Am., July, 1935, Vol. 7, No. 1, p. 76:
summary only.) See 453 of February.

3521. NovEL FREQUENCY GENERATOR fgiving 7
Fixed A.F. Tones between 150 and 4000 ¢/s
when driven off so c/s Mains).—(Wiveless
World, 2nd Aug. 1935, Vol. 37, p. 121.)
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3522.

3523

3524.

3526.

3527

3528.

3529

3530.

3531

3532

3533

3534

3535
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A SIMPLE AND PRECISE STANDARD OF
MusicaL Pitcu [Microphone-Driven Tuning
Forks of Special Design]—H. W. Lamson.
(Journ. Acoust. Soc. Am., July, 1935, Vol. 7,
No. 1, pp. 51-55.)

FurTHER NOTES oN PRrECISION HETERODYNE
OsciLLaTors [Frequency Change due to
given Small Capacity Change is proportional
to Cube of Frequency : the Choice of Scale
“Taw” : etc.].—W. H. F. Griffiths. (Wire-
less Engineev, July, 1935, Vol. 12, No. 142,
pp- 357-362.) Yor the previous paper see
1934 Abstracts, p. 387 : also 1510 of May.
AcousticaL InsTRUMENTs.—E. C. Wente.

(Bell S. Tech. Journ., July, 1935, Vol. 14,
No. 3, pp. 388—412: Journ. Acoust. Soc. Am.,

July, 1935, Vol. 7, No. 1, pp. 1-15.)
[5 uW—2 W and
over : I‘requency Errors not above 2.5% up

to 12 kc/s].—(Wireless Engineer, July,
1935, Vol. 12, No. 142, p. 378.)
AcousTiC MEASUREMENTS IN ENGINEERING

[Survey, including Subjective and Objective
Noise-Meters : with  Bibliography].—K.
Fiirnberg. (Flektrot. u. Masch:bau, 21st and
28th July, 1935, Vol. 53, Nos. 29 and 30,
pp- 337-342 and 353-357.)
Noisz [Anti-Noise League Lxhibition].
N. W. McLachlan. (Wireless World, 14th
June, 1935, Vol. 36, p. 595
“ Noise "’ [Book Review!. N. W.
McLachlan. (Wireless Engineer, September,
1935, Vol. 12, No. 144, P. 492.)
SUMMARIES OF A SyMPosIUM ON Noisk
RepucTioN.—(Journ. Acoust. Soc. Am.,
July, 1935, Vol. 7, No. 1, pp. 75-76.)
Noise.—A. C. Hutchinson. (Engincer, 24th
and 31st May, 1935, Vol. 159, Nos. 4141 and
4142, Pp. 549-550 and 574-576: long
summary.)
Tt DEGREE OF DISTURBANCE CAUSED BY
THE NoOisE FroM MacuiNes.—I. Katel
(Génie Ciwil, 27th July, 1935, Vol. 107,
No. 4, pp- 85-87.)
SUMMARIES OF A SYMPOSIUM ON SOUND
PROOFING .—(Journ. Acoust. Soc. Am., July,
1935, Vol. 7, No. 1, pp. 72-73.)
RECENT SoUND-TRANSMISSION MEASURE-
MENTS AT THE NATIONAL 1BUREAU OF
StanparDs [on Floor and Wall Panels].
V. L. Chrisler and W. F. Snyder. (Journ.
of Res. of Nat. Bur. of Stds., June, 1935,
Vol. 14, No. 6, pp. 749-753")
MOLECULAR SOUND ABSORPTION IN GASES
and the Failure of the ‘ Classic”” Sound
Absorption Formula: Comprehensive Sur-
vey].—H. O. Kneser. (Zeitschy. f. tech. Phys.,
No. 8, Vol. 16, 1935, pp. 213-219.)

ANOMALOUS DISPERSION OF SOUND IN SOLID
CyLinprical Rops—R. Ruedy. (Canadian
Journ. of Res., Sections A and B, July, 1935,
Vol. 13, No. 13, No. 1, pp. 10-I5.)
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3536.

3537-

3538.

3539-

3540.

3541

3542.

3543

3544

3545-

3546

THE

Vrrocity oF HiGH-FREQUENCY SOUND IN
SmaLL TuUBES [10-80 kc/s: Support to
Helmholtz-Kirchhoff Reduction Law, but
with Smaller Observed Constant : etc.].—
G. A. Norton. (Jowrn. Acoust. Soc. Am.,
July, 1935, Vol. 7, No. 1, pp. 16-26.)

Dust IFicures 1x A KuNpT’Ss TUBE [Striations
photographed under Different Conditions
Electrostatic Charge near Tube prevents
Figures forming only when It is in Motion].—
B. B. Hastings and D. H. Ball. (Journ.
Acoust. Soc. Am., July, 1935, Vol 7, No. 1,
Pp- 59-63)

SoUND VELOCITY IN GAs MIXTURES AT HigH
TEMPERATURES.—H. Poritsky and C. G.
Suits.  (Phys. Review, 15th Teb. 1935,
Series 2, Vol. 47, No. 4, p. 335: abstract
only.)

THE ROTATIONAL IDMISPERSION OF SouND
IN HYDROGEN.-—A. S. Roy and M. E. Rose.
(Proc. toy. Soc., Series A, 10th April, 1935,
Vol. 149, No. 868, pp. 511-522.)

THE VELOCITY OF THE SHOCK WAVE [in Air]
NOT AFFECTED BY THE RATE OF DETONATION
OF aN Exrrosive.—D. B. Gawthrop. (Journ.
Eranklin Inst., April, 1935, Vol. 219, No. 4,
PP 471-476.)

EFFECT OF INTENSITY ON SUPERSONIC
WAVE VELOCITY [Velocity approaches Limit-
ing Value (yP/p)! at Comparatively Low
Intensities] —W. H. DPielemeier. (Journ.
Acoust. Soc. Am., July, 1935, Vol. 7, No. 1,
PP- 37-38.) Further evidence in support
of the writer's theory (1932 Abstracts,
p- 100).

A THEORY OF Two-DIMENSIONAL LoONGI-
TUDINAL AND FLEXURAL VIBRATIONS IN
RECTANGULAR  IsOTROPIC PLATES, and
LONGITUDINAL, SHEAR AND TRANSVERSE
Mopis OF VIBRATION IN QUARTZ AND
TourmaLINE. —Osterberg and Cookson. (See
3602.)

THE MARING VISIBLE OF SUPERSONIC WAVES
IN Gases [by an Improved °* Schlieren '
Method] axD Its USE ¥or INTENSITY MEA-
SUREMENT.-—R. Pohlmann. (Naturwiss., 19th
July, 1035, p. 511.)

THe MAKING VISIBLE OF THE LONGITUDINAL
AND TRANSVERSE VIBRATIONS OF A QUARTZ
Osciirator.—E. Hiedemann and K. H.
Hoesch.  (Naturwiss., 19th July, 1935,
Pp. 511-512.) Turther development of the
work referred to in 195 and 247 of January.

THE MAGNETIC BARKHAUSEN EFFECT AND
SUPERSONIC IRRADIATION [and a Probable
Similar Action on FElectrical Barkhausen
Lifect].-—Hollmann and Bauch. (Naturwiss.,
11th Jan. 1935, p. 35.)

BeENE¥ICIAL  ErrEcTS, ON GROWTH
Potators, oF SuUPERsoNIC WAVES
Million  Cyvcles/Sec.].—(Science, 19th
1935, Vol. 82, No. 2116, Supp. p.7:
results.)

OF
[400

July,
Russian
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RING-FORM, TOOTHED-WHEEL AND CYLIN.
DRICAL MAGNETOTOSTRICTION SUPERSONIC
GENERATORS.-—Nukiyama  and Aoyagi.
(Jowrn. I.LE.E. Japan, May, 1935, Vol. 55
[No. 5], No. 562, p. 442: English summary
p. 61.)

“ Sounp "’ [Recent Experimental and Applied
Acoustics:  Review of Second Edition].—
E. G. Richardson. (Journ. Acoust. Soc.
Am., July, 1935, Vol. 7, No. 1, p. 71.)

3547

3548.

“ AKUsSTIC” [Authorised Translation of
‘“ Acoustics ”’ : Book Review].—Stewart and
Lindsay. (E.T.Z., 4th July, 1935, Vol. 56,
No. 27, p. 780.)

3549-

PHOTOTELEGRAPHY AND TELEVISION

3550. THE MAGNITUDE oF HALATION IN CATHODE-
Ray TuBeEs wiTH DIrrirRENT TYPES oOF
FLUORESCENT ScrEEN.—M. von Ardenne.
(Hochf:tech. w. Llek:akus., July, 1935, Vol. 46,
No. 1, pp. 1-4.)

A former paper by the writer (1934 Abstracts,
P. 44) stressed the importance, for weak halation,
of the fluorescent crystals having only small optical
contact with the glass surface of the screen
(Fig. 1a, b). Measurements are given in the present
paper which indicate how far it is possible to
weaken the haloes by this means. Iixperiments
with various materials for fixing the crystals to the
glass were also made. Fig. 2 shows a cross-section
of calcium tungstate crystals fused into the glass,
and Fig. 3, of crystals dusted on the glass and held
by a binding material. Microphotographs of views
of these films from above, showing the surface
structure, are given in Figs. 4, 5. Fig. 6 shows a
microphotograph of the screen of a commercial
television tube ; Tig. 7 is the same screen, photo-
graphed by the light of its own fluorescence. Fig. 8
gives the scheme of an optical arrangement for
investigating the optical contact of the crystal film
with the glass surface; it was found that the
fraction of the total illumination of the spot and
its halo produced by the halo was 25 to 289% for
normal fused screens and 14 to 4% for *“ bound ”’
screcns, depending on whether little or much of the
binding material was used and on the kind of
crystal. The tigure for the commercial screen of
Figs. 6, 7 was 29%. Tig. g shows a highly magnified
piece of a television image illustrating the contrast
interval for a black/white transition ; this may be
greater than 1: 50. The general appearance of the
halo also depends on the optical contact of the
crystals with the glass; with fused screens it shows
a gradual decrease of illumination intensity from
the centre outwards, while with * bound *’ crystals
there are several weak rings of light due to multiple
reflection.  Screens with small haloes have also
poor heat conductivity, but the specific heat load
is so small that critical temperatures are not
reached.

3551. I’OST-ACCELERATION IN CATHODE-RAY
Tupes. Part II.—E. Schwartz. (Funkiech.
Monatshefte, July, 1935, No. 7, Supp.
PP 47-49.)

For Part I see 3131 of September. The writer
deals with the experimental testing of the conclu-
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sions previously reached regarding post-acceleration
by a current-carrying high-resistance layer on the
wall of the tube. The first tube of this kind was
constructed in January, 1935, and results were
found to agree well with theory. By the use of a
fluorescent screen whose useful output increased
with higher clectron speed, the brightness factor
was considerably increased. Thus with an initial
anode voltage of 2.35 kv and a post-acceleration
voltage of 5.8 kv the brightness factor was 15
and the figure of merit 9.

3552. A NEw Grow-DISCHARGE PHENOMENON
AND ITs PosSIBLE APPLICATION TO CATHODE-
Ray Tuses witH l.ow CATHODE VOLTAGES
[Well-Concentrated Axial Ray of Very
Small Cross Section and High Intensity,
from a Hollow Cold Cathode]—W. Krug.
(Natwrwiss., 31st May, 1935, p- 355.)

3553. PRINCIPLES UNDERLYING THE DESIGN OF
TELEVISION ELECTRON-OPTICAL  SYSTEMS
[and an FExperimental Technique].-—L. S.
Polotovsky. (lezvestia Elektroprom. Slab.
Toka, No. 6, 1935, pPp. 13—27.)

Author's summary :—A method of designing
clectron-optical systems whose field cannot be
calculated is given, and an experimental method
for determining such fields is described [Fig. 1].
Two tvpes of electron-optical systems are closely
examined, consisting of (1) two diaphragms and
(2) two cylinders. The relations here obtained
between the optical data, the configuration of the
system, and the potentials, are represented
graphically.

3554. THE POTENTIAL DISTRIBUTION IN SCREENS
WITH SLITS AND wITH CIRCULAR OPENINGS
[Theoretical and Experimental Investiga-
tion].—A. Glaser and W. Henneberg.
(Zeitschy. f. tech. Phys., No. 8, Vol. 16, 1935,
pp. 222-230.)

Extension of the work dealt with in 1933
Abstracts, p. 111 (Glaser) and 2039 of June. The
experimental diagrams (for the slit screen only)
were obtained by electrolytic trough tests. For

the circular-hole screen the corresponding diagrams
are calculated, using elliptical coordinates.

Tue CHROMATIC YERROR IN ELECTRON-
OrTicAL ARRANGEMENTS, ESPECIALLY
““ IMaGgE CONVERTERS.”—W. Henneberg and
A. Recknagel. (Zeitschr. f. tech. Phys.,
No. 8, Vol. 16, 1935, pp. 230 235.)

Early patents (Farnsworth, Holst) containing
the fundamental ideas of the ‘‘ image converter ”
are referred to, and the published methods of
Briiche (e.¢. Abstracts, 1934, p. 107, two), of Holst
and his co-workers (1934, p. 33I), and of Farns-
worth (207 of January) are outlined (Figs. 1 a and b).
The third arrangement (L'ig. 1 ¢) was first given and
used by Pohl (mentioned in ' Geometrische
Elektronenoptik ” by Briiche and Scherzer—see
1181 of April, and ¢f. 3556): ‘‘it represents the
first electron-optical image formation, produced by
a lens, of a photo-cathode on which a diapositive
is projected ” : among other differences between
this arrangement and the other two is the fact that
the fields do not act on the electrons over their
whole path, so that according to the position of the

3555-
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lens the electron image is either enlarged or reduced,
instead of being of the same size as the object as
in the other arrangements. It has been developed
further by Schaffernicht (1949 of June) and
Heimann (1951 of June). As regards chromatic
error, also, it requires different treatment : the
first two arrangements allow the electron paths to
be calculated directly, but the third requires optical
methods.

The writers therefore first give the mathematical
treatment of the first two arrangements (** homo-
geneous fields”’) and then that of the third
(“ inhomogeneous fields—short lens”): Table I
gives the comparative results, and shows that while
the diameter of the dispersion circle is 2 X 107%
and 5 X 107%cm for the first and second arrange-
ments respectively, for the third it is only 1.7
%x 102 cm. A footnote states: ‘‘ Farnsworth,
it is true, works with only 600 v, but for a com-
parison of the difference in principle of the various
arrangements this 1s ummportant: we have
therefore calculated, in this case also, for 5000 Vv.”
It is pointed out that, with the third arrangement,
the error will be greater than that given in the
table, for points on the object far from the optical
axis (" influence of 4’ in formula 9 ”’). The end
part of § 4 discusses the effect of enlarging the
image (as can be done with the third arrangement)
in increasing the resolving power.

3556. ELECTRON-OPTICAL IMAGE FORMATION WITH
PHOTOELECTRICALLY LIBERATED LLECTRONS
{for Investigation of Metal and Mineral
Surfaces, Alkali Metal Photo-Cathodes,
Molten Metals, etc.].—H. Mahl and J. Pohl.
(Zeitschy. f. tech. Phys., No. 8, Vol. 16, 1935,
pp. 219-221 and Plate). For previous work
see 855 of March. One improvement in the
apparatus is the magnetic bending of the
beam so that no stray light from the cathode
can reach the screen.

Licutr IMAGES INTO
Schaffer-

THE CONVERSION OF
ELectrON ImaGEs.—Henneberg :
nicht. (See 3632.)

3557-

SCANNING SYSTEM WITHOUT MoOVING PARTS
[Periodic Rotation of Plane of Polarisation
by Kerr Cell combined with Passage through
Tapered Quartz Plate].—G. Tarel. (French
Pat. 780842, pub. 4.5.35: Rev. Gén. de
I’Elec., 27th July, 1935, Vol 38, No. 4
pp- 29—30D.)

3558.

. SCANNING WwITH AN ARc: DETAILS OF A
NOVEL SYSTEM EMPLOYING A MOVING ARC
[between Interleaved Wires forming a
Sinuous Path].—(Television, August, 1935,
Vol. 8, No. 9o, pp. 445446 and 4438.)

MEeTiHoDs IN TELEVISION
[Qutline of Zworykin and Farnsworth
Systems].—W. lieimann. (E.T.Z., 4th
July, 1933, Vol. 36, No. 27, pp. 751-762))

3560. NEwW SCANNING

A PracticaL OQutLINE OF TELEVISION.

A. G. D. West. (Telewsion, August, 1935,
Vol. 8, No. 9o, pp. 464—470.) Extracted from
the address referred to in 3147 of September.

3561.
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WnEN DID TELEVISION BEGIN ? [Early
Schemes from 1854 onwards].—(Television,
August, 1935, Vol. 8, No. go, pp. 481-482
and 484.)

Tur TELEVISION PRrOSPECT : SoME Com-
MERCIAL AND TECHNICAL CONSIDERATIONS.—
H. Warren. (Flectvician, gth Aug. 1935,
Vol. 115, No. 2984, pp. 161-163.)

3562.

3563.

TELEVISION ADVANCES ABROAD.—(Elecironics,
July, 1935, pp. 229-230.)

O~ TrLEVIsION [Address to VDE Hamburg
Meeting] —Banneitz. (E.T.Z., 11th July,
1935, Vol. 56, No. 28, pp. 785-789.)

TELEVISION AT THE VDE JMEETING IN
HamBUurG : Two-Way Sounp-SigHT [Cable]
COMMUNICATION : VAN TRANSMITTER : ETC.
—(Funktech. Monaishejte, July, 1935, No. 7,
Supp. pp. 45-46.)

THE TIRST TELEVISION TRANSMITTING VAN
USING THE INTERMEDIATE FILM PROCESS.— -
G. Schubert. (Funktech. Monalshefte, July,
1935, No. 7, Supp. pp. 49-51.)

- THE PRESENT PosITiON or TELEVISION [Nancy
Conference, 1935 : including the Desirability
of Auxiliary Transmissions, on about 200 m,
of 60 or go-Line Pictures].—R. Barthélémy.
(L’Onde Elec., June and July, 1935, Vol. 14,
Nos. 162 and 163, pp. 391—405 and 455—469.)
An untouched photograph of a 6o-line
image is included. Such a service should
have a range of 150200 km, to supplement
the high-definition u.s.w. service.

“ TELEVISION ”  [Book Review]—M. G.
Scroggie.  (World-Radio, 2nd Aug. 1935,
pP-9)

THERE 1S SOMETHING LACKING IN TELE-
VISION ©  WHAT HAPPENS To THE D.C.
CompoNENT ?—]. McPherson.  (Television,
August, 1935, Vol. 8, No. 9o, pp. 471 and
496.)

[The Difficulties in the Way of] TELEVISION
IN  NaTurRaL CoLOURS.—G. Krawinkel.
(E.T.Z., 1st Aug. 1935, Vol. 56, No. 31,
p- 866.)

THE DEBYE ErFECT AND THE KWERR EFFECT
Lac v Pure NiTroBENzENE.—I. Runzi.
(Nuovo Cimento, May, 1935, Vol. 12, No. 5,
Pp. 285-289.)

The writer has measured, by an interferometer
method, the index of refraction of pure nitrobenzene
for waves of 7.2 and 3.8 cm, and obtains the values
3.6 and 2.7 respectively. I'rom these he deduces
that the relaxation time for the nitrobenzene
dipole is of the order of 2 X 107 sec., in agreement
with his direct measurements of the lag in Kerr
effect (" if it exists, it is smaller than 3 x 10—10 sec.”’).

3564.

3505.

3566.

3567.

3569.

3570.

3571.

3572.

3573. NoTE OoN A MobnIiriEpD KERR CELL FOR 240-
Line OperAaTION [Diverging-Plate Type (for
Reduced Capacity) working with Circular
Polariscope :  Power Consumed reduced by
Combined Electrical and Optical Biasing].
(Marconi Review, May/June, 1935, No. 54,

pp. I2-14.)
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3574- THE NEON TUBE As A LIGHT MODULATOR IN
TELEVIsSiION  SvsTEMS.—N. D. Smirnov.
(Izvestia Elektroprom. Slab. Toka, No. 6,
1935, PP- 44-50.)

Author’s summary :—The results of the work
carried out were as follows :—(1) It was found that
the brightness of the neon-tube glow was propor-
tional to the current intensity through it ; (2) the
neon tube was investigated from the point of view
of linear, phase, and non-linear distortion ; (3)
circuit diagrams are given for testing television
amplifiers by taking amplitude, phase, and fre-
quency curves with the help of the neon tube; (4)
the number of light gradations given by the neon
tube in television was determined : and (5) the
effect of amplifier noise on the number of gradations
was found.

3575. THE PROBLEM OF THE ARTIFICIAL GENERA-
TIoN OF LIGHT [by Electron Collision,
Electromagnetic Radiation, Chemical
Luminescence, etc.].—I.ax, Pirani, and
Rompe.  (Natwrwiss., 215t June, 1935,
PP 393-405.)

3576. THE SPECTRAL PHOTOELECTRIC SENSITIVITY
OF COMPOSITE ’PHOTOCATHODES [with Oxide
Intermediate Film] wHEN THE CARRIER
METAL AND THE ALKALI METAL ARE VARIED.
—W. Kluge. (Zeitschr. f. Physik, No. 11/12,
Vol. 95, 1935, pp. 734-746.)

Tor previous work by the writer on composite
photocathodes see Abstracts, 1933, p. 221. The
present  paper investigates and compares the
effects obtained with the carrier metals Ag, Cu,
~iand au. The photocell had the usual spherical
form with central anode, which carried the arrange-
ment for vaporising the carrier metal. The spectral
distributions measured with alkali metal cs are
shown in Fig. ra-d. There are throughout two
maxima in the ultra-violet region (see also 1934,
p. 102, and Fleischer and Gérlich, 1934, pP. 331).
No long-wave maximum was found for au and wi,
though it is not certain whether this might not
occur with other methods of cell manufacture.
The experimental results clearly show that * the
carrier metal forms part of the intermediate layer
and thus exerts an influence on the action, so that
the selective absorption of light by the adsorbed
¢s, and therewith the corresponding long-wave
selective photoelectric effect, occur in definite
spectral regions.”

Curves with ag as the carrier metal and Na,K,
Rb and cs respectively as the alkali metal are given
in Fig. 2 a-d. All show two selective maxima in
the short-wave region, with no marked difference in
their position for the various alkali metals. The
long-wave maxima occur in the order (taken from
the long-wave end) cs, Rb, k (Na showed no maxi-
mum). A third short-wave maximum was found
at 240 my for a cell of the type ag — ¢s, 0 — ¢s, when
measurements were taken beyond the previous
limit 254 myu. The long-wave maximum is ex-
plained as an optical absorption band of alkali
atoms adsorbed on the surface (Gudden and
Pohl, Zeitschr. f. Physik, 1925, Vol. 34, P 245).
The centres exerting the short-wave selective
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action are thought to be in the alkali metal itself ;
they may possibly not be on the actual surface.

3577. ADSORPTION OF ALKALI METALS ON METAL
SURFACES. IV. ADSORPTION OF ATOMS
NEXT To loxNs. V. INFLUENCE oF TEMPERA-
TURE ON THE NORMAL PHOTOELECTRIC
ErrFeEcT.—]. H. de Boer and C. F. Veenemans.
(Physica, June, 1935, Vol. 2, No. 6, pp.
521-528 1 3529-534: in English) For
previous parts see 1934 Abstracts, p. 564, and
1550 of May (Parts II and IID.

3578. ' ELECTRON EMISSION AND ADSORPTION

PHENOMENA '’ [translated with English :

Book Review].—]. H. de Boer. (Journ.

Scient. Instr., August, 1935, Vol. 12, No. 8,

p. 271.)

3579. ON THE INFLUENCE orF THE [Dielectric
Constant of the] BASE MATERIAL ON THE
‘ Proto-EFFECT FROM METAL TO DIELEC-
TrRiC " [i.e. Internal Photo-Effect in Rock
Salt coloured by Colloidal Copper: in
connection with Researches on Lenard
Phosphors].— L. W. Groschew. (Physik.
Zeilschy. dev Sowtetumion, No. 5/6, Vol. 7,
1935, pp.- 619-630: in German.)

3580. ON THE VELOCITY DISTRIBUTION OF THE
PHOTOELECTRONS IN THIN METALLIC Fiims
(ArumiNium).—E. Wasser. (Physik.
Zeitschr. dev Sowietunion, No. 5/6, Vol. 7,
1935, PpP- 532-546: in German.)

3581. TEMPERATURE EFFECTS OF BARRIER-LAYER
PHOTOCELLS [between about + 50 to — 50°].

—H. Suzuki. (Journ. I.E.E. Japan, May,
1935, Vol. 55 [No. 5], No. 562, p. 347:
English summary p. 48.) Results “ some-

what differ from those reported by Mittmann”’
(1934 Abstracts, p. 331).

3582. ON THE PHOTO- AND DARKNESS-CONDUCTIV-
1Ty oF Cuprous OXIDE [and the Existence
of a Badly-Conducting Intermediate lLayer
between Metal and Oxide: High-Voltage
Polarisation : Tests at Liquid-Air Tempera-
tures : etc.].—D. Nasledow and L. Nemenow.
(Physik. Zeitschy. der Sowietunion, No. 5/6,
Vol. 7, 1935, pp. 513—531 : in German.)

3583. ROLE OF THE PHOTOCONDUCTIVITY OF THE
BARRIER LAYER IN THE PHOTOEMISSION
AT THE BORDER SURFACES OF SEMI-CON-
puctors.—G. Liandrat: Jusé. (Physik.
Zeitschy. der Sowietumion, No. 5/6, Vol. 7,
1935, pp. 670671 : in French.)

The writer dissociates himself from Jusé’s con-
clusions (2048 of June: for Liandrat’s own papers
see 1934 Abstracts, p. 568). The fact that the
barrier layer is the site of secondary effects of
photoconductivity must not be given primary
importance. The role of the barrier layer is to form
an obstacle to the return of the photoelectric
current : it is responsible for the appearance of a
potential difference, but has nothing to do with
the genesis of the primary photoelectric current.
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3584. INFLUENCE OF A SCREEN SURROUNDING A
TELEPHONE CIRCUIT ON THE CHARACTERISTICS
ofF tHIs CIRCUIT, AND THE D’ROTECTING
EFFECT OF THE SCREEN AGAINST [{LECTRO-
MAGNETIC COUPLINGS BETWEEN THE CIRCUIT
AND NEIGHBOURING Circurrs.——-L. Fargeas.
(Rev. Gén. de I'Elec., z2nd June, 1935, Vol. 37,
No. 25, pp. 787-796.)

Mathematical analvsis leading to practical
conclusions, particularly regarding the incomplete
action of an aluminium-ribbon sheath and the
necessity, for modern requirements, of an approach
to a continuous cylindrical sheath: the line of
discontinuity, if any, should describe a helix in
the same sense and of the same pitch as the twist
of the ciruit itself. The formulae derived are of
assistance in choosing the metal for the screen and
its spacing from the conductors, for working out the
cheapest construction, etc.

The increase of effective resistance duc te the
screen tends towards a limiting value as the fre-
quency increases, the more rapidly the lower the
d.c. resistance of the screen. The limiting value
is proportional to this d.c. resistance, and is the
lower the farther the screen is from the conductors.
The mutual inductance between screen and circuit
is a complex quantity which, as the frequency is
raised, also tends towards a real limiting value,
the morc rapidly the lower the d.c. resistance of the
screen. The limiting value itself is quite indepen-
dent of this d.c. resistance, but is the smaller the
greater the distance between screen and circuit.
The mutual inductance between the screen and a
neighbouring interfered-with circuit is a complex
quantity which, when the frequency is raised,
tends towards a real limit, the more rapidly the
lower the d.c. resistance of the screen. The limiting
value itself is quite independent of the screen. It
is equal and of opposite sign to the mutual induc-
tance between the interfering circuit and the
interfered-with circuit, and annuls this.

3585. CoaxiaL CoNpucCTOR SYSTEMS [and the New
York/Philadelphia  Million-Cycle Line].
M. E. Strieby. (Bell Lab. Recovd, ]July,
1935, Vol. 13, No. 11, pp. 322-327.)
3586. CORRECTION CIRCUITS FOR AMPLIFIERS [for
extending and controlling Response beyond
A.I'. Range : e.g. for Television and Medical
Research. P’art 1. Below the A.F. Range].
—(Marconi Review, May/June, 1935, No.
54, pp- 15-29.) Including a treatment of
the effect of auto-bias arrangements.

THE DEsigGN oF HIGH-DEFINITION AMPLI-
FIERS. PART |—THE RESPONSK OF AMPLI-
FIERS TO SIGNALS OF A TRANSIENT NATURE.
—L. E. Q. Walker. (Television, August,
1935, Vol. 8, No. go, pp. 473—475.)

3587.

3588. THE TRANSIENT ASPECT oOF WIDE-BAND
AmpLirFiErs [lndicial- or Time-Admittance
Curves and the Specification of Television
Networks].—N. W. Lewis: Puckle. (Wire-
less Emgineer, July, 1935, Vol. 12, No. 142,
p- 372.) DPrompted by Puckle's article
(2339 of July).

D
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3589. TELEvisioN LF. AmprLirigrRs [with Design
Details].—W. T. Cocking. (Wireless World,
14th June, 1935, Vol. 36, pp. 586-588))

RESISTANCE-CAPACITY AMPLIFIERS AT Low
FreguENciEs [for Television and High-
Fidelity Music : Calculation of Amplifica-
tion I'actor, Limiting Frequency, Seli-
Excitation and Its Prevention: Practical
Values for Design : etc.].—R. Theile. (Funk-
tech. Monatshefte, July, 1935, No. 7, pp.
245-248.)

MEASUREMENTS AND STANDARDS

3591. A STATIC VOLTMETER FOR ULTRa-HIGH
FrREQUENCIES [e.g. for 3.5 m Waves: Vol-
tages up to 1 600 V].—N. N. Malov. (Physik.
Zeitschy. dev Sowielunion, No. 5/6, Vol. 7,
1935, pp. 583—589 : in German.)

There are two fixed electrodes in the same hori-
zontal planc: between these, with an adjustable
gap at each, moves a light vane carried on a hori-
zontal stretched-thread axis. This vane bears a
light vertical rod whose lower end moves through
an oil bath and whose upper end is fitted with a
small mirror, the movements of which are observed
through a telescope. The capacity of the instru-
ment, with rigid vertical connectors rising from the
fixed electrodes, is around 2cms. By suitable
design of the electrode ends an almost linear
characteristic can be obtained.

3590.

3592. MEASUREMENT OF RADIO-FREQUENCY IM-
PEDANCE WITH NETWORKS SIMULATING
Lines [and Some New Methods: Factors
affecting Accuracy : Suitability for Fre-
quencies 50 to Several Thousand Kilocycles :
etc.].—W. L. Barrow. (Proc. Inst. Rad.
Eng., July, 1935, Vol. 23, No. 7, pp. 8o7-
826.)

3593. ELECTRICAL MEASUREMENTS AT ULTrRA-HiGH
FreguENciEs [Mathematical and Experi-
mental l‘oundations of Use of Tarallel-
Wire Methods].—R. King. (Proc. Inst. Rad.
I'ng., August, 1935 Vol. 23, No. 8, pp.
885-934.) )

(1} Outline of mathematical theory (see also
2586 of August). (2) Experimental technique :-
the measurement of current and voltage (using
improved form of the apparatus dealt with in
Abstracts, 1932, p. 637, and 1933, p. 618: the
technique of the ‘ tandem’ bridge: the sym-
metrical s.g. voltmeter—see 1934, p. 510) and of
reactance, including series and paraliel resonance
circuits ; the measurement of resistance (wires,
coils, high-resistance leaks) and of the permeability
of wires (‘' this part of the paper presents, to the
best knowledge of the writer, the first theoretically
derived and experimentally demonstrated method
for measuring the effective resistances of circuit
elements at ultra-high frequencies””); and the
analysis of complex frequencies.

3594. METHOD OF MEASURING POTENTIAL DIFFER-
ENCES AT ULTRA-HI1GH FREQUENCIES, 107—
10% c/s [particularly in Therapeutic Re-
searches].—P. Mercier and G. Joyet. (Helvet.
Phys. Acta, Fasc. 4, Vol. 8, 1935, pp. 310
313: in French.)
Using a modification of Rohde’s diode compensa-
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tion method (1931 Abstracts, p. 393 and 616) which
avoids the trouble caused, in the original method,
by the leakage current due to the capacity of the
apparatus to earth. A filter is used which prevents
the h.f. voltages from reaching the main part of
the apparatus, and also acts as a blocking choke
to any leakage current.

3595. MEASURING THE ULTRA-SHORTs [Simple Ab-
sorption Wavemeter].—H. B. Dent. (Wire-
less World, 12th July, 1935, Vol. 37, pp.
28-29.)

35960. A LINEAR, MULTI-RANGE ELECTRONIC VOLT-
METER [primarily for Television Work :
with High Input Resistance and Low Input
Capacity : 0.1 to 200 Volts, 20 ¢/s to Several
Mc/s].—L. C. Paslay and M. \W. Horrell.
(Rad. Engineering, July, 1935, Vol. 15, No.
7. PP- 7°9)

3597. A DETECTING INSTRUMENT [Voltage and
Current Indicator] FOr FREQUENCIES FROM
30c¢/s to 1.6Mc/s.—R. Tamm and F.
Bath. (Hochf:tech. w. FElek:akus.,, July,
1935, Vol. 46, No. 1, pp. 6-7.)

The instrument is a copper-oxide-rectifier/
microammeter combination. Fig. 1 shows the
vector diagram and equivalent circuit of the rectifier
for small amplitudes and audio-frequencies. Fig. 2
shows, in principle, the voltmeter in a one-way
circuit ; point rectification is used. The Greinacher
circuit (Iig. 3) nullifies the effect of the second
harmonic. The third harmonic may, however,
cause errors up to 3%. Fig. 4 gives the curve of
the voltmeter scale, which is nearly linear above
0.2 volt, and Fig. 5 shows how the reading depends
on frequency ; this error is less than 29 throughout
the range. The input impedance is non-linear
(Fig. 6) and decreases with increasing frequency.
The voltmeter becomes an ammeter by connecting
an ohmic resistance in parallel. Data are given
of the frequency limits for the different ranges.
Smaller detectors are being developed (curve in

Fig. 6). See also 3617 and 3618.
3598. FIELD STRENGTH  MEASUREMENTS [with
Vertical-Aerial and Loop-Aerial Adaptor

Units for extending Type 476 Set down to
0.15uV/m on Short-Wave Bands and up
to 2 V/m on Broadcast Bands].—F. M.
Wright. (Marconi Review, May/June, 1935,
No. 54, pp. 1—4.) See 1932 Abstracts, p
593-

3599. ON THE STABILITY oF [Self-Excited] Oscir-
LATORS. —Antseliovich. (See 3384.)

3600. PRINCIPLES IN DESIGNING A CrYsTAL HOLDER
FOR A PIEZO-QUARTZ STABILISATOR [for a
Stationary Transmitter: and a New Type
of Holder].——M. M. Venkov. (Lzvestia
Elektroprom. Slab. Toka, No. 6, 1935, pp.
39-44 : to be concluded.)

In the new holder the quartz is vertical and rests
loosely on a special system of horizontal pins.
‘* The undesirable pressing of the crystal is entirely
eliminated, while it is absolutely unable to move
along the electrode under the action of base tilt.
The formulae for the calculation of the location of
the pins are derived. As to the question of the
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proper air gap, the author points out the special
effect of considerable expansion of the ‘ dangerous
zones '—Fig. 5. Neglect of this effect may lead
to a very unstable performance at certain tem-
peratures, even in the case of a perfect crystal
holder and quartz plate.”

3601. ExampLEs oF THE ELECTRICAL TWINNING
oF QuarTz [and Its Importance for Quartz
Oscillators, etc.].—L. Essen. (Journ. Scient.
Instr., August, 1935, Vol. 12, No. 8, pp.
256-257.)

A Tueory orF Two-DiMENsioNaL LoNGI-
TUDINAL AND FLEXURAL VIBRATIONS IN
RECTANGULAR IsoTRopic PLATEs [Solution
of Differential Equation : Formation of
Coupled Vibration Systems].—H. Osterberg
and J. W. Cookson. (Physics, July, 1935,
Vol. 6, No. 7, pp. 234—246.)

3602.

LoNGITUDINAL, SHEAR AND TRANSVERSE
Mopes OF VIBRATION IN QUARTZ AND
TourMALINE [Theoretical Analysis of Various
Possible Types of Vibration, with Experi-
mental Verifications: No Experimental
Evidence for Free Simple or Pure Shear
Modes or Transverse Vibrations].—H. Oster-
berg and J. W. Cookson. (Physics, July,
1935, Vol. 6, No. 7, pp. 246-256.)

3603.

TeE MAKING VISIBLE OF THE LONGITUDINAL
AND TRANSVERSE VIBRATIONS OF A QQUARTZ
OsciLLATOR.—Hiedemann and Hoesch. (See
3544.)

PiezoeLECTRIC QUARTZ [Comprehensive Sur-
vey : Introduction and Part I : Conclusion,
including the I’roblem of Low Temperature
Coefficients] —R. Jouaust. (L'Onde Elec.,
June and July, 1935, Vol. 14, Nos. 162 and
163, pp- 373-390 and 421-443.) An appen-
dix deals with the recent work, on parallel
lines, of Lack, Willard and Fair and of Koga
(1934 Abstracts, p. 570 : 1021 of April).

3604.

3605.

3606. [NVERSION PPHENOMENA IN THE DPOLARISA-
TION OF ROCHELLE SALT CrysTaLs [and
Landau’s Theory of the Analogies: with
Ferromagnetic  Behaviour].—Kurtschatow
and Schakirow. (Phystk. Zeitschr. der
Sowietunion, No. 5/6, Vol. 7, 1935, pp. 631—
638 . in German.)

3607. ON A METHOD FOR THE STUDY OF MAGNETO-
STRICTIVE  VIBRATIONS.—B.  Gurewitch.
(Comptes Rendus, 5th Aug. 1935, Vol. 201,
No. 6, pp. 387-389.)

The movements of one end of the bar produce a
1.f. modulation of a r.f. oscillation, by means of
capacity change as in an electrostatic microphone.
The oscillographic records obtained allow the follow-
ing points relating to the decay of the oscillations
(““a problem which has not yet been treated com-
pletely ’) to be studied :—(i) measurement of the
elongations as a function of the permanent and
alternating magnetic fields, (ii) measurement of
the decrement, and (iii) determination of the cause
of the decay by the study of the inverse magneto-
strictive effect as a function of the elongations.
No results are given in the present Note, but the
apparatus is described and illustrated schematically.
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3608. THE |Transverse] MAGNETOSTRICTION OF
BisMuTtH SINGLE CRysTALs.—D. Shoenberg.
(Proc. Roy. Soc., Series A, 1st July, 1935,
Vol. 150, No. 871, pp. 619-637.)

3609. A StroBoscoric ' FrLick " Circult [Flash
Time down to 1pusec.: Analysis of Multi-
vibrator Circuit and Its Modifications).—
W. S. Mortley. (Marconi Review, May/]June,
1935, No. 54, pp- 8-11.)

The writer's examination of the ordinary Abra-
ham-Bloch arrangement, of which the circuit
used is a modified form, shows that (contrary to
general belief) it will oscillate without the inclusion
of any inductance whatever.

3610. AN AUTOMATIC FREQUENCY COMPARATOR
[primarily for checking Nominal 100 cfs
A.C. (by Its Tenth Harmonic) against

Standard 1 000 c/s Supply].—N. F. Astbury.
(Journ. Scient. Instr., August, 1935, Vol. 12,

No. 8, pp. 245-249.)

NEw FreEgQUuENcY MEeTER: TuNING Fork
Device [also for Control: Tuning Sliders
on Valve-Driven Fork moved by DMotor
controlled by Frequency Difference].—
Lepaute. (Electrician, 2nd Aug. 1935, Vol
115, No. 2983, p. 135.)

MEASUREMENT OF SMALL CAPACITIES 1IN
TErMs oF MUTUAL INDUCTANCE AND KRE-
SISTANCE [by Modification of Campbell
A.C. Bridge].—W. H. Watson. (Canadian
Journ. of Res., Sections A and B, July, 1935,
Vol. 13, No. 1, pp. 5-9.) As described, the
arrangement is sensitive to within o.01
upF. Small condensers can be measured
to within 19% with ease.

3611.

3612.

“TuE MEASUREMENT OF INDUCTANCE,
CAPACITANCE, AND FREQUENCY” [Book
Review].—A. Campbell and E. C. Childs.
(Journ. Scient. Instr., August, 1935, Vol. 12,
No. 8, p. 271.)

3613.

SOME APPROXIMATE FORMULAE FOR THE
CarcuraTioN or H.F. Circuits [Selection
and Short Discussion of Self- and Mutual-
Inductance Formulae].—K. E. Miiller. (Bull.
Assoc. suisse des Elec., No. 15, Vol. 26, 1935,
PP 418-419 : in German.)

3614.

3615. AIDS TO THE MEASUREMENTS OF HIGH-
FREQUENCY IMPEDANCE [Slide-Rule and
-Disc].—Reppisch. (See 3402.)

3616. HIGH RESISTANCE MEASUREMENT  WITH

Vacuum Tusgs [Floating-Grid Circuit for
A.C.-Operated Ohmmeter for Resistances
up to 1000 Megohms]—A. Preismann.
(Electvomics, July, 1935, pp. 214-215.)

3617. BRIDGE-TYPE DETECTOR [Copper-Oxide
Rectifier] INDICATING INSTRUMENTS.—]. S.
Averbukh. (Izvestia Elekivoprom. Slab.
Toka, No. 6, 1935, pp- 51-61.)

Author's summary :—° A method of designing
indicating instruments with bridge-connected
copper-oxide rectifiers is described. The effect
of the resistance in the diagonal is pointed out and
the relation between it and the potential-drop
distribution . . . is given. The scale law of the

D2
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instrument is investigated and it is found that
readings are nearly proportional to mean values
even with rectifiers having square-law character-
istics.”  See also 3597.

3618. THE AcTiON OF NoON-LINEAR RESISTANCES
(BARRIER-LAYER RECTIFIERS) IN MEASURING
INSTRUMENTS W1TH SEVERAL RANGES WITH
ComMmON ScarLe Divisions [{Theoretical In-
vestigation of General Conditions under
which One Scale will read correctly for
Several Ranges: Generalisation to Alter-
nating Currents and Voltages].—H. Pfannen-
miller. (dwch. f. Elekirot., 3rd July, 1935,
Vol. 29, No. 7, pp. 490—495.) Cf. Terman,
2356 of July.

CHARACTERISTICS OF THE ' IONISATION VOLT-
METER "’ [for A.C. Kilovolts].—Abe, Yama-
moto and Ando. (Journ. I.E.E. Japan,
May, 1935, Vol. 55 [INo. 5], No. 362, p. 353 :
English summary pp. 49-50.)

3619.

SoME IMPROVEMENTS ON A CREST VOLT-
METER [Chubb’s Principle : for High Ten-
sions].—K. Honda and Y. Gosho. (Journ.
I.L.E. japan, May, 1935, Vol. 55 [No. 5],
No. 562, p. 352 : English summary p. 49.)

3620.

3621. AN ELEcTRODYNAMIC Movi~Ng-IrRON
MECHANISM Y¥OR [E1LECTRICAL MEASURING
INsTRUMENTS [Crossed Coils replaced by
Parallel Coils and Magnetic Vane : Analysis
of Operation : Suitable Control Circuits].
T. A. Rich. (Gen. Llec. Review, July, 1935,
Vol. 38, No. 7, pp. 334-338.)

NOTES oN MODERN ELECTRICAL MEASURING
INSTRUMENTS : A4 BRIEF SURVEY OF THE
TypEs oF ELECTRICAL INSTRUMENT USED
To-pavy.—H. Cobden Turner. (G.E.C.
Journ., August, 1935, Vol. 6, No. 3, pp.
182-192.)

3622.

UnNivErsaL TeEst MeTER.—E. M. Martin.
(Wiveless World, 19th July, 1935, Vol. 37,
pp- 58-61.)

A NEw A.C. POTENTIOMETER OF INDUCTION
TvypE [using Ring-Type Mutual Inductance
Coils and Coreless Dynamometer Galvano-
meter].—M. Tanaka. (Jowrn. I.E.E. Japan,
May, 1935, Vol. 55 [No. 5], No. 502, p. 350
English summary pp. 48-49.)

3623.

3624.

THE GALVANOMETER CONSTANT OF A CirCuU-
LAR CoiL oF MaNy WINDINGS [Calculation
of Corrections].—R. Glazebrook. (Proc.
Roy. Soc., Series A, 1st July, 1935, Vol. 150,
No. 871, pp. 487-494)

APPARATUS FOR THE MEASUREMENT OF VERY
Large Coxrtinvous CURRENTS [by Action
of Magnetic Field on Magnetron Diode].—
Th. Vogel. (I'rench Pat. 778971, pub.
27.3.1935 : Rev. Gén. de I'Elec., 20th June,
1935, p. 21I5D.)

RADIO-FREQUENCY POWER MEASUREMENTS
WITH THE QUADRANT I.LECTROMETER [Mathe-
matical Theory and Practical Difficulties].
—C. 1. Bradford. (Proc. Inst. Rad. Eng.,
August, 1935, Vol. 23, No. §, pp. 958-971.)

3625.

3620.

3627.
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3628. GilorGI SysTEM oF UNITs [Actions of [.E.C.
at the Hague and Brussels].—Giorgi. (Journ

IL.EE., August, 1935 Vol. 77, No. 464,
p. 292.)

3629. INTERNATIONAL ELECTROTECHNICAL CoMm
MIssION : DEcisioNs oN Practicar ELEc-

TRICAL LimMITS : ADOPTION 0OF THE GIORGI
M.K.S. SvsTEM.—Brylinski. (Rev. Gén.
de I'Elec., 20th July, 1935, Vol. 38, No. 3,
PP- 73-74.) For past references to this
gystem see 1934 Abstracts, p. 334.

3630. A Six1v-CYCLE BRIDGE FOR THE STUDY OF
Rap10-FREQUENCY POWER AMPLIFIERS [and
Some Typical Data on a Type 10 Class C
Amplifier].—Noyes. (See 3459.)

3631. T ELEcCTRIC MOMENTS 0F THE ALKYL
MoxOHALIDES [Measurement of Tempera-
ture Sensitivity of Dielectric Constants of
Vapours].—P. C. Mahanti. (Phil. Mag.,
August, 1935, Series 7, Vol. 20, No. 132,
pp. 274-287))

SUBSIDIARY APPARATUS AND MATERIALS

3632. THE ErLECTRON MICROSCOPE [Survey, in-
cluding the Conversion of Light Images

into Electron Images]. — Henneberg.
(E.T.Z., 1st Aug. 1935 Vol. 56, No. 31,
pp- 853-856.)

Schaffernicht’s improved arrangement is illus-
trated : the light image is thrown on the photo-
electric layer by a prism in such a way that the
electrons emerge in the same direction as that in
which the light falls. An example of a reproduction
by this arrangement is given. See also 1949 of
June.

3633. THe CHROMATIC IRROR IN ELECTRON-
OPTICAL ARRANGEMENTS, ESPECIALLY
“ Imace CONVERTERS,” and THE POTENTIAL
DISTRIBUTION IN SCREENS WITH SLITS AND
CIRCULAR  APERTURES.—Henneberg and
Recknagel: Glaser and Henneberg. (See
3555 and 3554.)

ELECTRON-OPTICAL IMAGE FORMATION WITH
PHOTOELECTRICALLY LIBERATED ILLECTRONS
—Mahl and Pohl. (See 3556.)

PRINCIPLES UNDERLYING THE DESIGN OF
TELEVISION ELECTRON-OPTICAL SYSTEMS.—
Polotovsky. (See 3553.)

A NEw GLOW-DISCHARGE PHENOMENON AND
ITs POsSIBLE APPLICATION TO CATHODE-RAY
Tuses.—Krug. (See 3552.)

A HicH-FrREQUENCY Sweep Circuir [for
Cathode-Ray Oscillograph : High-Vacuum.
Valve biased past Cut-Off except when
Grid is driven Positive by Auxiliary Genera-
tor : Photographs of A.C. Voltages up to
12.6 Mc/s].—Goldsmith and Richards. (Proc.
Inst. Rad. IEng., June, 1935, Vol. 23, No. 6,
pp. 653-657.)

THE * I'LAsHING” PHENOMENA oF NEON
Lamps.—Terada. (Jap. Jowrn. of Phys.,
17th Feb. 1935, Vol. 10, No. 1, Abstracts.
p. 28)

3634.

3635.

3036.

30637

3638.
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3640.

3641,

3642,

3643

3644

3645.

3646.

3647.

3648.

3649.

1935

A StroBoscopic ‘" Frick’”  CIRCUIT.

Mortley. (See 3609.)

WORK RELATING TO INFLUENCE OF DIELEC-
TrRIC CONSTANT OF BASE MATERIAL OF
LENARD PHOSPHORS.-—Groschew. (See 3579.)

INFLUENCE OF THE MAGNETIC FIELD ON THE
FLUORESCENCE OF DIATOMIC MOLECULES OF
SELENIUM.—Genard. (Physica, April, 1935,
Vol. 2, No. 4, pp. 328-334: in French))

THE X-Ray EXAMINATION OF SELENIUM
CrystaLs.—Tanaka. (Jap. Jowrn. of Phys.,
17th Feb. 1935, Vol. 10, No. 1, Abstracts
p- 22.)

I’HOTOGRAPHIC PLATES FOR USE IN SPECTRO-
SCOPY AND ASTRONOMY. IV. — Meces.
(Journ. Opt. Soc. Am., March, 1935, Vol. 25,
No. 3, pp. 80-83.) See 1934 Abstracts, p. 51.

Tur BLACKENING OF PHOTOGRAPHIC PLATES
BY LonG-WAVELENGTH X-Ravs.—Hirsh.
(Journ. Opt. Soc. Am., August, 1935, Vol. 25,
No. 8, pp. 229-230.)

VAPOUR PRESSURE MEASUREMENTS ON
“APIEzoN '’  HigH-VAcuuM  GREASES.—
Seydel.  (Zeitschv. f. tech. Phys., No. 4,
Vol. 16, 1935, pp. 107-109.)

THE TEVPERATURE COEFFICIENTS OF HoTt-

WIRE VacuvuM METERS AND VACUUM
THERMOELEMENTS. —Kobel.  (Bull. Assoc.
suisse des Elec., No. 8, Vol. 26, 1935, pp.
196-199)

Ax  ImproveED Form oF HicH-Vacuum
Cut-Orr.—Lobb and Bell. (fourn. Scient.
Imstr., January, 1935, Vol. 12, No. 1, pp.
14-17.)

A [Very Simple] WaTeEr-Frow Miximuwm
RELAY FOR THE PROTECTION OF WATER-
CooLED APPARATUS—Burstyn.  (Zeitschr.
f. tech. Phys., No. 3, Vol. 16, 1935, pp. 8283}
Prompted by Beck’s relay (1934 Abstracts,
p. 512)

Tue CorrEcTiON OF LooP OSCILLOGRAPHS
Extension of Undistorted Frequency Range
on Rheograph Principle].-—Schiitz. (Elek-
trot. u. Masch:bau, 14th April, 1935, Vol. 53,
No. 15, pp. 174-177)

50. TESTING OF ELECTRIC MACHINES WITH THE

3651.

ELectric ‘‘ Co-ORDINOGRAPH W [M.C. Gal-
vanometers with Mirrors and Prisms, for
Recording Two Varying Electrical Quantities
in a Rectangular System].—Setoh and others.
(Journ. I.EE. Japan, May, 1935, Vol. 55
[No. 5], No. 562, p. 408 : English summary
p- 55

OSCILLOGRAPHIC RESPONSE-CURVE EXAMINA-
110N [and Design Precautions necessary to
avoid Distortions] : AN EKEQUIPMENT FOR THE
VisuaL DELINEATION OF THE RESPONSE
CurviEs ofF R.F. FrLtErs.—Proctor and
Horgan. (Wireless Emngineer, July and
August, 1935, Vol. 12, Nos. 142 and 143,
pp. 363-37r and 421-429.) From the
G.E.C. Laboratories.
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3653.

3655.

3656.

3657.

3659.

3660.

3661.

3662.
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CORRECTIONS TO ‘‘ DESIGNING RESISTIVE
ATTENUATING NETWORKS.”—McElroy. (Proc.
Inst. Rad. Eng., June, 1935, Vol. 23,

No. 6, p. 682.) See 2412 of July.

MERCURY VaproUurR REectivier [Type MUz
re-designed for Max. PPeak Reverse Voltage
of 10000V, for Cathode-Ray Tubes].

Fdison Swan Company. (Journ. Scieni.
Instr., August, 1935, Vol. 12, No. 8, p. 269.)

O~ THE MAGNETIC CONTROL OF THE ‘' SIDE-

CURRENT "’ [Radial Component] MERCURY-
Varour TUBE.—Yamamoto and Ono. (See

3449.)

A Vacuum DiscHARGE wITH CoLD CATHODE
[actually the Anodel as CAUSE oOF THE
Time Lac 1N cErtaiN H.T. RECTIFIER
Tusks. —Penning and Mulder.  (Physica,
July, 1935, Vol. 2, No. 7, pp. 724-730 in
German.)

PROTECTION OF CATHODE OF DISCHARGE TUBE
FroM ELECTRONIC BOMBARDMENT, BY Disc
ANoDE.—Philips Company. (French Pat.
780 964, pub. 7.5.1935 . Rev. Gén. de I'Elec.,
27th July, 1935, Vol. 38, No. 4, p. 30D.)

INVESTIGATION OF GRID-CONTROLLED RECTI-

FIERS WITH ZERO ANODES.—Babat. (Izvestia
Elektropvom. Slab. Toka, No. 6, 1935,
pp. 61-70.) Concluded from No. 5: for

previous work see 2399 of July.

. CALCULATION OF THE CURRENT AND VOLTAGE

RELATIONS IN A SELF-IEXCITED PARALLEL
ALTERNATING [Push-Pull] RecTiFlER.—T
Kuo. (Zeitschr. f. Physik, No. 11/12, Vol. 93,
1935, pp. 769-788.)

|NVESTIGATION OF FREQUENCY CONSTANCY IN
SELF-CONTROLLED AND -DRIVEN PARALLEL
RECTIFIERS IN A CONDITION SIMILAR TO
Resonance [Theoretical Investigation of
Effect of Load and Automatic Compensation :
Experimental Tests, with Oscillograms} -
Neidhardt. (Arch. f. Elektrot., 5th April,
1935, Vol. 29, No. 4, pp. 241-258.)

EXPERIMENTS WITH THE MERCURY-Arc D.C.
TRANSFORMER INVENTED BY DR. R. MITSUDA.
__Matuura and others: Mitsuda. (Journ.
[.E.I. Japan, May, 1935, Vol. 55, [No. 5],
No. 562, p.- 4T5: English summary p. 55.)

THE DANGERS TO WHICH A RECTIFIER 1S
ExposED, AND [TS PROTECTION AGAINST
TueM.—Gottmann. (Funklech. Monatshefte,
July, 1935, No. 7, pp- 253-250.)

Ox1DE CATHODE GAS-
11.-——MOVEMENTS OF
IN A Gas-——van
19th July, 1935,
For Part 1

RECTIFYING TUBES :
FILLED RECTIFIERS.
ELECTRONS AND loxNs
Sluiters. (Llectrician,
Vol. 115, No. 2981, pp. 65-60.}
see ibid., 12th July.

Tue INFLUENCE oF CHEMICAL REACTIONS ON
THE CATHODE AND ANODE OF AN ARC
DISCHARGE.—von Engel. (Naturwiss., 1oth
May, 1935, PP. 305-306.)
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3604. INVESTIGATIONS oN THE ELECTRIC ARC
[Transition from Glow to Arc Discharge for
Various Metals].—Plesse. (Ann. dev Physik,
Series 5, No. 5, Vol. 22, 1935, PP- 473—499.)

DiscussioN oN “ THE APPLICATION OF A
(As-COOLED ARC TO CURRENT CONVERSION,
WITH SPECIAL REFERENCE TO THE MARX-
TvPE  RecTiFIER.”—Thompson : Marx.
(Jowrn. I.L.E., April, 1935, Vol. 76, No. 460,
PP- 407-414.) See 330 of January.
RecririErs  [Inverters, Frequency Trans-
formers] USING AN ARC IN Gas AT ATMOS-
PHERIC PRESSURES.—Di Pieri. (La Ricerca
Scient., 15/31 July, 1935, 6th Year, Vol. 2,
No. 1/2, pp. 24-32.) t

Ionic CONVERTERS : THEIR ANALOGIES WITH
THE COLLECTORS ON ROTATING MACHINES
AND THEIR APPLICATIONS AS RECTIFIERS
AND “ ONDULEURS " [Inverters, D.C /A.C.].
Laurent. (Bwll. Soc. frang. des Elec.,
August, 1935, Vol. 5, No. 56, pp. 751-800.)

3665.

3666.

3667.

3068. MovVING STRIATIONS IN NEON GAS AT THE
BEGINNING ©OF THE DISCHARGE.— van
Gorcum. (Physica, June, 1935, Vol. 2,

No. 6, pp. 535-540: in English))

3669. OsrRAM GASFILLED [Argon] Reray TvpE
GT.1.A—G.E.C.  (Journ. Scient. Instr.

April, 1935, Vol. 12, No. 4, pp. 124-126.)

INCANDESCENT LAMPS WITH ATMOSPHERE OF
KryrTON AND XENON.—Claude. (Génie
Civil, 18th May, 1935, Vol. 106, No. 20,
P 495: Comptes Rendus, 6th May, 1935,
Vol. 200, No. 19, pp. 1585-1588.)

3670.

3671. THE QUARTZ-MERCURY LaMP As IONISATION
PrRODUCER [Intensity Fluctuations render
Constancy  Unreliable]. — R.  Hellmann.
(Zeitschr. f. Physik, No. 7/8, Vol. g1, 1934,
PP. 509-572.)

THE ELECTRICAL BEHAVIOUR OF THE BARRIER
LAYER 1w Leap  SurLpuipe.—Schade.
(Physik. Zeitschr., 15th July, 1935, Vol. 36,
No. 14, pp. 499-508.)

The writer observed, when tuning a resonant
circuit fed by a h.f. generator, that the current in
a pbs-detector in series with a milliammeter first
increased but, after reaching a maximum, fell to
zero and finally flowed in the opposite direction.
The same effect appeared with all the detectors
tried and the present paper describes in detail a
close experimental investigation of the effect.
Fig. 1 shows the circuit used, which was designed
to work at a frequency of about 500kc/s: its
operation is described. ~The measurements made
dealt with (1) the normal detector effect, i.e. the
rise of direct current in the detector circuit as the
tuning improved and (2) the inversion effect, 1.c.
the decrease and subsequent reversal of the current,
with increasing voltage. Many experimental
curves are given and described (Figs. 2-8), illustra-
ting the effect of increasing the voltage and the
current under various conditions. Experiments
were also made using a cathode-ray oscillograph
to take current/voltage characteristics, and also a
time-base to determine the forms of the current

3672.
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and voltage variations over a period of the alterna-
ting voltage supplied, for the two cases enumerated
above (Figs. 9-17). Fig. 18 shows the characteristic
obtained with unsymmetrical alternating current.
A large number of experiments seemed to show
that the detector current was an electron current
emitted from the lead sulphide (Fig. 19). The
external resistance was found to exert a great
influence on the quality of the rectification. Increase
and subsequent decrease of voltage gave hysteresis
loops in the current. The experimental results are
classified and a general basis for a theoretical
explanation is discussed ; it is suggested that the
charged molecules in the metal form a space-charge
which hinders the emission of clectrons: this is
particularly noticeable at the detector point. If
the point is negative, the current will be small ;
if positive, it will be large. Reversal of current
with increasing voltage is attributed to the pro-
perties of discharge from a point, trom which
negative current flows more easily than positive
current. The phenomena are finaily compared to
those occurring with selenium.

3673. RED THRESHOLD OF THE INTERNAL PPHOTO-
EFFECT AND THE ENERGY VALUE IN SEwmI-
CoxpucTors [Objections to Wilson’s Theory :
Semi-Conduction as an Ionisation of Internal-
ly Adsorbed Atoms: etc.].—de Boer and
van Geel. (Physica, April, 1935, Vol. 2,
No. 4, pp. 286-298: in German) For
Wilson’s paper see 1932 Abstracts, p. 108.

REMARKS ON ’'‘ SoME RESULTS ON THE
WORKING MECHANISM OF THE DRY-PLATE
ELEcTRONIC RECTIFIER.”—Liandrat : Jusé.
(See 3583.)

THE INFLUENCE OF WATER VAPOUR ON THE
ConpucTiviTy or CupRiTE CRysTALS [Dry
Crystals conduct better : Surface Effect].—
Brauver.  (Phystk. Zeitschr., 15th March,
1935, Vol. 36, No. 6, p. 214 : abstract only.)

3674.

3675.

THE CONSTRUCTION OF AUTOMATIC MAINS
VOLTAGE REGULATORsS [using Iron-in-
Hydrogen or Urdox Resistance in combina-
tion with Transformer and Interference
Suppressor].- —Klein. (Funkiech. Monaishefte,
July, 1935, No. 7, pp. 257-259.)

3676.

A NEwW SMALL AUTOMATIC VOLTAGE REGU-
LATOR [based on Use of Ferraris Disc and
Saturated Magnetic Circuit].—von Ratkov-
sky.  (Elekivot. u. Masch:bau, 4th Aug.
1935, Vol. 53, No. 31, pp. 361-365.)

3677.

A UserurL ELEcTRON TUBE MaNUAL REGU-
LaTor [ Kathetron” wused for Voltage
Manipulation in A.C. Circuits].-—Craig. (Note
in Journ. Franklin Inst., July, 1935, Vol.
220, No. 1, p. 120))

3678.

ASTATIC REGULATION OF FREQUENCY OF
D.C. MOTORS BY MEANS OF VALVES [Mathe-
matical Investigation and Experimental
Illustration with Oscillograms].—Ratzke.
(Arch. f. Llektrot, s5th April, 1935, Vol. 29,
No. 4, pp. 223-241))

3679.
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3680. THE RESISTANCE CHARACTERISTIC OF THE
“ HaLr-WATT 7’ Lamp aAND Its USE IN THE
AuToMATIC CONTROL OF ALTERNATOR EXCI-
TaTioN.—Rougé.  (Rev. Gén. de UElec.,
4th May, 1935, Vol. 37, No. 18, p. 582.)

3681. THE GLOW-DISCHARGE STABILISATOR "’
CURRENT-SUPPLY SysTEM. — Seidelbach.
(L.T.Z., 7th March, 1935, Vol. 56, No. 10,
Pp. 299-302.)

3682, FFLOATING GRID DIRECT-CURRENT AMPLIFIER
[Limiting Current Sensitivity approached
by using Commercial Screen-Grid Valves].—
P. A. Macdonald and E. M. Campbell.
(Physics, July, 1935, Vol. 6, No. 7, pp. 211~
214.)

Curves for effect of screen-grid potential on
potential of floating grid : grid impedance char-
acteristics : theoretical limit for shot effect also
limit of sensitivity, tested experimentally : graphs
for practical amplifier : balanced circuit.

3683. SHIELDED Coll INDUCTANCE : GRAPHICAL
DETERMINATION OF DECREASE IN INDUCT-
ANCE PRODUCED BY a CoIL SHIELD —(Rad.
Engineeving, July, 1935, Vol. 15, No. 7,
p. 11.)

3684. THE ErFrECTIVE IMPEDANCE OF A THIN-
WarLep MeTAL CyLiNDER [Theoretical In-
vestigation].—Heymann.  (IZ.N.T., June,
1935, Vol. 12, No. 6, pp. 175-180.)

This paper starts from the differential equation
for the electric field in cylindrical co-ordinates, with
the boundary conditions appropriate to the pro-
blem, and deduces, in terms of Bessel and Neumann
functions, the exact solution for the effective im-
pedance (eqns. 12, 13). This is then reduced to a
practical form (eqn. 21) which reduces to known
results for very low and very high frequencies and
also when the diameter is indefinitely increased. A
numerical example is given, demonstrating that the
formula found really does provide the link hitherto
missing between high and low frequencies.

3685. CRACKLES PRODUCED BY KOTATING CoN-
DENSER ATTRIBUTED TO INDUCED CURRENTS
IN RoTOR-VANE/SPINDLE/FRAME CIRCUIT :
SUPPRESSED BY SpPECIAL SpPINDLE CoN-
sTRUcTION.—André. (Irench Pat. 778 993,
pub. 27.3.1935: Rev. Gén. de I'Elec., 29th
June, 1935, p. 216D.)

3686. ELECTROPHOTOGRAPHY [and the Investigation
of Discharges in Insulating DMaterials:
Caution in accepting Conclusions ?].—Morris
Thomas: Gemant. (World Power, August,
1935, Vol. 24, No. 140, pp. 86-87.) Prompted
by Gemant's paper, 3219 of September.

3687. DiacoNn—NEW CERAMIC MATERIAL WITH
Hicu DieLiEcTrRIc CONSTANT.—(Electrician,
r9th July, Vol. 115, No. 29081, p. 69.) See
1630 of May : also ¢f. 2800 of August.

3688. THE INCREASE OF OUTPUT BY THE THERMAL
IMPROVEMENT OF INSULATING MATERIALS
[by the Admixture of Quartz, etc.].—Meiss-
ner. (Elektrot. u. Masch:bau, 23rd June,
1935, Vol. 53, No. 25, pp. 239-293.) lor a
previous paper see 1192 of April.

THE WIRELESS

ENGINEER 573

3689. THE PERMANENT MAGNET INDUSTRY.—(See
3480.)

3690. INCREMENTAL DMAGNETISATION : EXPERI-
MENTS UPON STaLLOY.—Sims and Clay.
(Wireless Engineer, May and June, 1935, Vol.
12, Nos. 140 and 141, pp. 238-245 and
312-320.)

Further development of the work referred to in
1934 Abstracts, p. 452 (Gall and Sims) and 1516 and
1583 of May.

3691. TiME LAGS IN MAGNETISM [ixperiments show
Super-position Principle not Valid].—rei-
sach. (Zeitschr. f. Physik, No. 5/6 Vol. 94,
1935 Pp- 277-302.)

3692. NEwW MAGNETIC ALLOY 1040’ [Fe-Ni-
Cu-Mo].—H. Neumann. (Elektrol. u. Masch:
bau, 28th July, 1935, Vol. 53, No. 30, p.
360 : summary only.}

3693. THEORY OF REACTANCE TRANSFORMER. —
Green. (See 3368.)

3694. THE DBEHAVIOUR OF HigH RESISTANCES AT
HicH FREQUENCIES : ERRATA. -G.W.0.H.
(Wiveless Engincer, July, 1935, Vol. 12, No.
142, P 374.) See 3226 of September.

STATIONS, DESIGN AND OPERATION
3695. DEEPENING OF MODULATION IN THE ToNoO-
spHERE ? [Upper Limit of Station Power
may perhaps be imposed by Tonospheric Con-
ditions].—Sturm. (See 3309.)

A SINGLE SIDE-BAND SHORT-WAVE SYSTEM
ror TransaTLaNTIC TELEPHONY [and the
1933/1934 Comparative Tests]. F. A. Polk-
inghorn and N. F. Schlaack. (Proc. Inst.
Rad. I'ng., July, 1935, Vol. 23, No. 7, pp.
701—718.)

The London/New York comparative tests be-
tween single and double side-band systems showed
that the former gave an equivalent improvement in
radiated power averaging 8 db, the possible theo-
retical improvement being 9 db (6 from omitting
the carrier and 3 from reduced receiver band width
and conscquent noise reduction). Other advan-
tages, evident upon occasions, relate to phase shift
in double side-band transmission and to fading.
The single side-band apparatus employed is des-
cribed.

3697.

3696.

AN UnATTENDED ULTRA-SHORT-WAVE RADIO
TeLEPHONE SvsTEM.—N. IF. Schlaack and
F. A. Polkinghorn. (Bell S. Tech. Journ.,
July, 1935, Vol. 14, No. 3, Pp- 5347541
digest only.)

A short description, with map, schematic dia-
grams of transmitter and receiver, and photo-
graphs of apparatus, of an experimental ultra-
short-wave circuit between Green Harbour and
Provincetown, Massachusetts. The radio circuit was
extended by wire from Green Harbour to Boston.
An optical path across the bay was secured and
transmission took place on frequencies of 65 and
63 Mcjs. The aerials used are also described. The
insertion of a cord into a jack on the operating
switchboard started the radio transmitter at that
end of the circuit; the receivers at both ends were
kept in constant operation while the circuit was
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available for traftic. The transmitters were crystal
controlled and could deliver 15 watts of carrier

power

which could be completely modulated. The

receivers were of the double detection type with a
crystal oscillator as the source of beating frequency.

3698.

3099.

3704.

3700.

3707-

3708.

3709.

2. Rapbio

. Broabcast

AROUND THE WORLD BY TELEPHONE [Two-
Way Telephone Conversations at New York
City, April, 1935 : Four-Wire Circuit : Note
on Radio Links].—(Bell S. Tech. Journ.,
July, 1935, Vol. 14, No. 3, PP- 542-543
short note only.)

Rap1okLECTRIC COMMUNICATIONS [Varia-
tions of the Factors influencing Communica-
tion : the Calculation of Probabilities and Its
Importance in Practice].—H. de Bellescize.
(L’Ownde Flec., July, 1935, Vol. 14, No. 163,
PP- 444—454 : to be continued.)

- NEw SCHEME FOR “ MIXED ”’ RADIOTELE-
PHONY  [Telephone Subscriber linked by
Radio when travelling by Car, etc.: a

Step towards the ““ Pocket” Telephone].
Mastini. (La Ricerca Scienl., 15/31 July,
1933, 6th Year, Vol. 2, No. 1/2, pp. 41—42))

. THE DROITWICH BROADCASTING STATION

(Fngineering, 26th July, 1935, Vol. 140,
No. 3628, pp. 82-84: conclusion.)

ON BOARD THE ' NORVMANDIE =’
[Photos with  Descriptive  Captions].
(Elecironics, July, 19335, p. 218))

ProGgraMMES
Recorps.—Gilbert.

FROM
(See 3483.)

GENERAL PHYSICAL ARTICLES

CoNTRIBUTION 1O BORN’s NEW THEORY OF
THE ELECTROMAGNETIC FIELD [New Repre-
sentation by Complex Six-Vectors]. -
Schrodinger.  (Proc. Roy. Soc., Series A,
Ist June, 1935, Vol. 150, No. 870, Pp. 465
477-)

[Disc]

. AN ABSOLUTE DEFINITION OF THE VALUE

OF THE CHARGE OF THE ELECTRON.— Laboc-
cetta. (La Ricerca Scient., 15/31 July,
1935, 6th Year, Vol. 2, No. 1/2, pp. 37-38))

MEASUREMENTS OF THE CHANGE OF MASS OF

THE ELECTRON IN SwirT CATHODE Ravs
[show Agreement with Lorentz’ Theory
rather than Abraham’s].—Nacken. (A4n.

der Physik, Series 5, No. 4, Vol. 23, 1935,
Pp- 313-329.)

A ConrorMaL Wave EQUATION [somewhat
Analogous to Dirac Equation for the Elec-
tron].—Veblen. (Proc. Nat. Acad. Sci.,
July, 1935, Vol. 21, No. 7, pp. 484-487.)
KoENIG’S THEORY IN WAVE MECHANICS.
de Broglie and Destouches. (Comptes
Rendus, 3rd Aug. 1935, Vol. 201, No. 6,
pp- 369-371.)

“ RESEARCHES WITH PPOSITRONS ’ AND OTHER
PAPERS : WITHDRAWAL.—Rupp. (Zeitschr. f.
lech. Phys., No. 8, Vol. 16, 1933, p. 242.)
On the grounds of illness, the writer entirely
withdraws certain of his 1934 papers, in-
cluding the one named (2463 of July).
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TrEORIES or IonisaTioN [Attribution to
Single Collisions of Electrons and Positive
Ions with Gaseous Molecules, #otf to Forma-
tion of Metastable Atoms].— Townsend.
(Phil. Mag., August, 1935, Series 7, Vol. 20,
No. 132, pp. 242-263))

. THE Orricar CoNSTANTS OF THE COPPER

NICcKEL ArLovs.—Lowery, Bor and Wilkin-
son. (Phil. Mag., August, 1935, Series 7,
Vol. 20, No. 132, pp. 3g0—410.)

NEw EXPERIMENTS ON THE EFFECT OF A
MaGNETIC FIELD oON THE DIELECTRIC
ConsTANT oF Liguips.—Piekara and Schérer.
(Comptes Rendus, 29th July, 1935, Vol. 201,
No. 5, pp. 335-337.) For previous work see
593 of I'ebruary.

FUNDAMENTAL PROPERTIES OF PARAMAGNETIC
SUBSTANCES: INTERPRETATION.—Dupouy.
(Rev. Gém. de I'Llec., 13th July, 19335, Vol. 38,
No. 2, p. 52: summary only.)

ON THE PERIODIC SOLUTIONS OF S. CHAPMAN’S
LEgQuatiox [in Study of Brownian Movement].

—Popovici: Chapman. (Comptes Rendus,
5th Aug. 1935, Vol. zo1, No. 6, pp. 378-380.)

MISCELLANEOUS

CHARACTERISTIC VALUES OF THE MATHIEU
IlguatioNn.—Weinstein. (Phil. Mag., August,
1935, Series 7, Vol. 20, No. 132, pp. 288-
294)

ELEcTRIC LINES OF lForcE axD Farapay
TuBEs [and the Question of Their Reality :
the Case of the Rotating Charged Sphere],
and THE QUESTION or UniroLar Ixpuc-
TION.-——G. W.O.H. : Fleischmann. (Wireless
Imgineer, July, 1935, Vol. 12, No. 142,
PP- 355-350: Natwrwiss.,, 12th April, 1935,
pp. 233-240.)

Fourikr AxaLysis or Trains or CURVES
MADE UP OF SFECTIONS OF SINUSOIDAL
Curves.—Feinberg. (Llektvot. u. Masch-bau,
14th July, 1935, Vol. 53, No. 28, pp. 334-335.)

THE DIFFERENTIAL ANALYSER [at Manchester
University : Detailed Description].
(Engineer, 19th July, 1935, Vol. 160, No.
4149, pp. 56-58: to be continued.)

ON THE ADOPTION oF THE Drcimar CLassi-
FICATION [of Scientifi¢ Papers : now adopted
in IT.Z]-—Miller. (L£T.Z., 4th July,
1935, Vol. 56, No. 27, pp. 749-750)
FUNDAMENTAL INDUSTRIAL RESEARCH.
Langmuir. (Gen. Llec. Review, July, 1933,
Vol. 38, No. 7, pp. 324-333.)

““ THEORY OF ALTERNATING CURRENT WAVE

Forvs” [Book Review]—Kemp. (Rad.
Engineering, July, 1935, Vol. 15, No. 7,
p- 17)

U.R.S.I. MEETING IN LoNDON, SEPTEMBER,
1934.—Picault. (Rev. Gén. de I'Elec., 13th
July, 1935, Vol. 38, No. 2, pp. 45-52.)
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3723

3724

3725

3726.

3727

3728.

3731

3733

3734

3735-

3730.

THE

SUMMARY OF THE REPORT of THE RADIO
Groupr At THE VDE HAMBURG MEETING.
Leithauser. (E.T.Z., 11th July, 1935, Vol.
56, No. 28, pp. 794-795)

RAD10 ProBLEMS orF THE DAY DISCUSSED
AT THE VDE DMEeeETING IN  HAMBURG
[Titanium  Oxide Insulating Materials,
Magnetrons, ILuxembourg Eftect].—(Funk-
tech. Monatshefte, July, 1935, No. 7, pp.
281-282.)

NaTioNal. Rapio ExHIpITION, A TECHNICAL
RevIEw, and RADIOLYMPIA, 1935: AS A
Loxg-DisTance MaN saw  IT: ETC
(World-Radio, 23rd Aug. 1935, pp. 15-18:
PP 3-5)

THE Brrrin RADIO EXHIBITION.
Radio, 23rd Aug. 1935, pp. 6 and 20))

(World-

O~ LEarxING Morse [by “ Sound,” not by

*“ Signs ’].  Forsyth. (Wireless World, 14th
June, 1935, Vol. 36, pp. 591 -592.)
Most PreorLE ARE ‘‘ EAr-MINDED ' [as
contrasted with ‘* Eye-Minded ” : Harvard
Tests].—Allport, Cantril  and Carver.
(Flectronics, June, 1935, p. 192.)

. Tur FELECTRONIC LICENCE SITUATION

(Electronics, May, 1935, pp.- 143-144.)

. A1IR LLAW—OUTLINE AND GUIDE TO [AwW

or RAp10 AND AERONAUTICS ' [Book
Review].—Le Roy. (Proc. Inst. Rad. I'ng.,
May, 1935, Vol. 23, No. 5, p. 541.)

MODIFICATIONS AND ADDITIONS TO ASE
REGULATIONS ON INTERIOR WIRING
SysteEMs  [including Those for Electrical
Sound and Image Reproduction] —(Bull.
Assoc. suisse des FElec., No. 15, Vol. 20,
1935, pp. 426-437 : in French)

. ON THE QUESTION OF ‘' POINT-WARMTH "' IN

AN ALTERNATING ErrcTtric FIELD [Theore-
tical Investigation of Rise of Temperature
of Spherical Body between Condenser

Plates with Alternating Voltage : Applica-
tion to Physiological Effects of Short
Electric Waves|.—Krasny-Ergen. (4w, dey

Phvsik, Series 5, No. 4, Vol. 23, 1935, pp.
304-312.)

ON THE INFLUENCE OF THE WAVELENGTH
ON THE DESTRUCTIVE ACTION oF HigH-
FrReEQUENCY ErecTricaL TIrrps.—Malov :
Szymanowski. (Physik. Berichte, No. 13,
Vol. 16, 1935, p. 1133 : summary only.)

[{LECTROTAXIS AND ELECTRONARCOSIS.
Scheminzky. (Elektrot. u. Masch:bau, 7th
July, 1935, Vol. 53, No. 27, pp. 316-320)

CorreCTION CIRCUITS FOR AMPLIFIERS [6.g.
for Medical Research].—(See 3586.)

THE DEPENDENCE OF THE STATE OF HEALTH
ON SUDDEN ERUPTIONS ON THE SUN, AND
THE LEXISTENCE OF A 27-DAY D’ERIOD IN
MORTALITY StatisTics—Traute and Daull
(Naturwiss., 29th March, 1935, pp. 210-213.)
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“ RADIOTELLURLE ET RADIESTHESIE DEVANT
LA SCIENCE ’ [Water- and Mineral-Divining,
and a Theory based on Induction Phenomena:
Book Review]. —Joly. (Génie Civil, 27th
July, 1935, Vol. 107, No. 4, p. 100,

THe DIvINING FOork as a Rapro PROBLEM
[and a Comparison between Acrial-Capacity
Curves and Divining-Fork Curves over
Subterranean Caves, etc.].—Fritsch.
(Funkiech. Monaishefte, July, 1935, No. 7,
pp- 269-270.)

BACTERICIDAL PowER 0F WATER SUBMITTED
1o THE COMBINED ACTION OF METALLIC
SiLVER AND A CoxtiNvous ErecTric CUR-
RENT [Greatly Improved Results].—DMetalni
koff.  (Comptes Rendus, s5th Aug. 1935,
Vol. 201, No. 6, pp. 411-412.) See Abstracts,
1930, p. 587 (Tammann) and 1932, p. 541
(Nadson and Stern).

NEw [and Improved] Daxisu MyTHOD OF
ArTiFiciaL REspiraTiON.—Holger Nielsen.
(Industvial Chemtst, July, 1933, Vol. 11,
No. 126, pp. 279-281.)

ErecTrIC Fisn.—Besnard. (Bul/l. Soc. Jrang.
des I'lec., June, 1935, Vol. 5, No. 34, pp.
605-015.)

ON THE RESISTANCE AND  CarPacCiTY OF
Fisnes [and Judgment of Degree of Fresh-
ness|.—Ueda, lzumi and Ttow. (/ourn.
I.E.E. Japan, May. 1935, Vol. 55 [No. 5],
No. 562, p. 358 : English summary p. 50.)

LaMp Porar Curves oN THE CATHODE-Ray
OsciLLoGRarH [with Possible Application
to Polar Curves of Loudspeakers and Small
Short-Wave Aerials].-— Tyler and Brown.
(Journ Scient. Instv., \ugust, 1923, Vol. 12,
No. 8, pp. 253-255)

Thi: DETERMINATION oF Youxcg’'s MopuLus
FOR BUILDING MATERIALS BY A VIBRATION
MetHop [Longitudinal Vibration photo-
graphed with Cathode-Ray Oscillograph and
Time-Base|.— Grime. (Phil. Mag., August,
1935, Series 7, Vol. 20, No. 132, pp. 304-310.)

INVESTIGATION REGARDING THE TENSION OF
CoTTON YARNS DURING PPIRNING AND CONING
[using a Liquid-Resistance Device with
Oscillograph!.—Reiners. (Journ.  Textile
Inst., July, 19335, Vol. 26, No. 7, pp. P 289-
P 306)

APPLICATIONS OF ELECTRONIC ENGINE IN-
pDICATORS [Carbon-Pile, Piezoelectric, and
Condenser  Types].—Bloch. (I-lectvomics,
July, 1935, pp. 212-213 and 223.)

APPROACH
Ingerson.

ApvaNce NorticE ofF Froon’s
GIVEN BY AUTOMATIC RADIO.
(Electronics, July, 1935, p. 221.)

WATCcH TICKS ANALYSED TO LOCATE liRRORS
[Equipment giving Printed Record].—Young
and Artzt.  ([lectronics, July, 1935, pp.
220221 : Proc. Inst. Rad. Eng., July, 1935,
Vol. 23, No. 7, pp. 694-695.)
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Some Recent Patents

The following abstracts ave prepaved, with the pevmission of the Contvoller of H.M. Stationery Office, from
Specifications obtainable at the Patent Office, 25, Southampton Buildings, London, W.C.2, price 1/- each.

MULTI-GRID VALVES
Application date, 215t June, 1933. No. 421476

The invention relates to what is called a ‘‘ regu-
lating cathode ”’ valve, comprising a grid 4, Fig. 1,
adjacent to thc cathode to regulate the density of
the electron stream, a second grid B to regulate

AC
Ia /\

S MAX. Ekw Ek

/5

Exw Ex
FIG. 1A
No. 421476.

the velocity of the stream, and a third or control
grid G.  The various grids are so biased that, in
the absence-of any input to the control grid, the
total current through the valve is shared between
the various clectrodes in such a way that the anode
current AC, lig. 1A, shows a * falling” char-
acteristic. In addition the biasing voltages are
set to the particular operating point W which
corresponds to the steepest part of the curve 4AC.
This gives maximum sensitivity to any variation
of the voltage P on the input grid G.

Patent issued to Marconi's Wireless Telegraph
Co., Ltd.

REGULATING VOLTAGE-SUPPLY

Application dates, 16th June and 4th Augusi,
1933. No. 421546

In an arrangement for feeding electrical energy
to a load which varies with frequency, the supply is
stabilised by adding ‘‘ mirror-image ”’ impedances
so as to give the source, and its associated circuits,
a resultant resistive impedance, as viewed from
the load. For instance, if the source (including
the * smoothing * circuit) can be represented by a
pure source of E.M.F. connected through a resist-
ance (representing regulation) and an inductance
to the output terminals, together with a condenser
connected across these terminals, then the desired
effect is obtained by connecting a resistance in
series with the condenser of a value which is calcu-
lated in the specification in terms of the other
circuit elements.

Patents issued to Electric and Musical Industries,
Ltd. and A. D. Blumlein.

TUNING COILS

Application dates, 18th April and 22nd Sep-
tember, 1933. No. 421564

An aerial tuning coil is made of such a length as
to cover the longest wavelength required by virtue
of its inherent inductance and distributed capacity,
i.e.,, without the provision of any variable cou-
denser. Tuning is then effected by moving a
sliding contact along the '* standing-wave ' created
along the windings. The coil is wound on a former
provided with longitudinal strips of metal foil. A
movable core of powdered magnetic material may
also be used, either as an alternative method of
tuning, or for “ trimming”’ the coil to a desired
fixed frequency.

Patent issued to S. G. Brown.

WIRELESS RECEIVERS

Application date, 27th October, 1933. No. 427747

The ' local-distance ' switch is arranged to be
operated jointly and simultaneously with a switch
controlling the tone-response in the low-frequency
stages of the set. The local-distance switch S is
ganged to a switch St which cuts out or brings into
circuit a loud-speaker A1 capable of responding to
the full range of frequencies from the local station.
A second loud-speaker 4 with a cut-off at about
4,000 cycles is used for distant reception.

!

I e

No. 427747

Instead of using two loud-speakers the switch St
may be used to bring in a shunt condenser across the
primary winding of the output transformer. A
third switch Sz may be provided to control the
selectivity of the high-frequency input circuits, and
is ganged to the other two.

Patent issued to E. K. Cole, Ltd, and E. J.
Wyborn.
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DIRECTIONAL SYSTEMS

Application date, 29th March, 1934. No. 427674

The input circuits of a directional aerial system
of the Adcock type are-coupled to high-mu valves.
This is stated to discriminate against unwanted
signals, because if the horizontal component of an
incoming wave does induce a residual voltage in
the connecting wires of the aerial system, it is not
subject to the same voltage-amplification as the
desired signal from the vertical component of the
same wave. The result is to increase the accuracy
of the D.F. readings. Incidentally the sensitivity
of the system as a whole is improved on the longer
wavelengths.

Patent issued to R. H. L.
Horton.

Bevan and C. E.

GENERATING OSCILLATIONS

Convention date (Germany), 28th Decembey, 1932.
No. 427830

The gas-filling of a discharge valve used for
generating relaxation-oscillations is adjusted during
manufacture to a pressure of between o.15 and
1 millimetre. There is then little or no variation
in the frequency of the oscillations over a consider-
able range of cathode-heating voltage. DPreferably
the grid carries a constant biasing voltage, and the
anode voltage is limited to a maximum of 220.

Patent issued to Telefunken Ges. fiir Drahtlose
Telegraphie m.b.h.

AERIAL COUPLINGS
Application date, 26ih August, 1933. No. 427886

A lead-in system for reducing local interference
comprises a step-down transformer at the aerial
end, a low-impedance transmission-line, and a
step-up transformer for coupling the line to the
receiver. In order to cover two wave-bands, both
transformers are made aperiodic or ‘ multi-
peaked,” and a wave-band switch is provided at
the receiver, which either short-circuits portions of
the input transformer, or else inserts one or other
of a series of graded shunt-condensers across the
coil as a whole.

Patent issued to FPhilco Radio and Television
Corporation, F. R. Hornby, and G. S. Holiday.

MAGNETRON VALVES

Convention date (Germany), 21st February, 1934.
No. 427954

In a valve of the kind in which the main discharge
stream is subjected to the influence of a magnetic
control-field, the electrodes are made wholly or in
part of ferro-magnetic material, and are maintained,
when the valve is in operation, at a temperature
above the so-called Curie point (i.e. 750° C. for iron
and 370 for nickel). There is then no screening of
the discharge-stream from the external control-
field, since the normal magnetic property of the
electrodes disappears at the temperature men-
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tioned. The fact of being able to us¢ normally
magnetic materials for the electrodes simplities the
manufacture of such valves and considerably
reduces their cost.

Patent issued to Telefunken Ges. fiir Drahtlose
Telegraphie m.b.h.

SELECTIVE RECEPTION

Application date, 7th November, 1933.
No. 428081

Relates to means for reducing interference,
particularly that due to the heterodyning of un-
wanted carrier-waves arriving in a direction
different from that of the desired signal. A series
of “ spaced” aerials 4 . .. D are coupled by
transmission lines to a central receiver R through
phase-adjusters P . . . P3, which add the desired
signals and balance-out the unwanted ones.

NS
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No. 428081

Desired signals coming, say, from the direction
of the arrows X arrive at the aerials 4 and B
simultaneously, whilst unwanted signals, say, from
the direction Y reach the same aerials in succession.
If the distance apart is equal to half the wavelength
of the undesired signals, the resulting beat-note
will be in phase-opposition with the beat-note, say,
from the aerial 4. In general the heterodyne
beat-notes from the different aerials will vary in
phase, and can thus be combined vectorially to
produce a substantially zero effect.

Patent issued to J. Robinson.
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LIGHT VALVES

Convention date (Germany), 12th August, 1932,
and 1st February, 1933. No. 427092

The use of a doubly-refracting crystal for con-
trolling the passage of light to a television receiver
is already known. According to the invention, in
addition to the controlled crystal, there is provided
in the direction of the ray a sccond doubly-refracting
crystal, which is arranged so as to compensate for
the doulle-refraction effect of the first. In this way
the rays pass through both crystals practically
undeflected. The light traverses the cryvstal valve
in a direction at right-angles to both the optical
and electrical axes, whilst the signal voltage is
applied along the electrical axis. The phase-shift
between the ordinary and extraordinary rays is
then a maximum though no deflection of either ray
occurs. The arrangement is particularly advan-
tageous for reducing chromatic aberration in the
case of white light. The second crystal also serves
to compensate for temperature and other variations.

Patent issued to Radio-Akt. D. S. Loewe.

SHORT-;N-AVE _VALVES

Convention date (Germany), 21st July, 1933.
No. 428258

The electrodes of a valve for ultra-short-wave
working are combined with a resonating system
which serves as a transmitting or receiving aerial.
The figure shows a symmetrical arrangement in
which the two filaments F, /71, and associated
grids (;, Gr1, are mounted at each end of two con-
centric conductors A, Ai. The latter form a
“ resonating ' lecher-wire system, which serves
either as a half-wave transmitting aerial, when
excited to sustained oscillation; or, when freed
from damping by the electron flow, as a receiving
aerial.

The radiated waves are polarised in the direction
of the axis of the cylinder. The end portions of the
outer conductor .{ form the anodes of the two
valves, the energising leads L being connected at
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No. 428258

voltage-nodes on the resonator. The valve-aerials
may be arranged at the focal point of a parabolic
set of reflectors in order to enhance the directive
effect.

Patent issued to N. V. * Meaf.”

STEREOPHONIC REPRODUCTION

Convention dates (U.S.A4.), 215t November, 1933,
and 2nd February, 1934. No. 428277

The Specification refers (a) to the known binaural
system in which two pick-up microphones are
spaced the same distance apart as a listener’s ecars,
and are connected through separate transmission
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lines to a pair of similarly separated speakers, so
as to preserve the phase-difference required to
reproduce the stereophonic effect, and (b) to the
Rosenberg system in which the pick-up micro-

I Y
/ \\
f \
1 N
! \
/
/ 3 g
! \
/
/ A
/ \\
v 4 \
/ 2 \\
A R TR S L

—
<
L
<
| mad

[E

phones are positioned at each of the front corners
of the stage, say, at 4 and B in the figure, and are
connected through separate lines to speakers Sr,
Sz similarly positioned near a stage on which the
combined sight and sound programme is to be
reproduced.

The Rosenberg system depends for the stereo-
phonic effect upon differences in intensity, rather
than upon differences in phase, and is subject to
the defect known as ““ bowing *’—i.e., the movement
of an artist directly across the stage from left to
right produces the same effect on the distant
audience as if he had moved in a deep arc.

In order to overcome this drawback a third micro-
phone C is placed between the first two, and is
connected not to a third independent transmission
line but to the existing lines through a bridge
circuit containing one-way amplifiers V. With
this arrangement the movements of an artist along
the path from 1 to 4 are accurately followed, so
far as the sound effect is concerned, by an audience
viewing the stage fitted with the loud-speakers
S1, Sa.

Patent issued to Electrical Research Products,Inc.

1

No. 428257
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VALVE CONSTRUCTION

Convention date (Gevmmany\, 17th May, 1933.
No. 428165

In known constructions of valves it is possible
for electrons to leave the main discharge stream
and to set up space-charges either on the glass wall
or on the insulated parts of the electrode system.
Here they are in an unstable condition, and so are
liable to make sudden changes which, particularly
in the first stages of a chain of amplifiers, give rise
to crackles and similar forms of tube ‘‘ noise.”
Sometimes a periodic ‘' swinging ”’ of such stray
electrons will take place, similar to that which
occurs in a Barkhausen-IKurz oscillator. Also there
is a noticeable tendency for the ‘‘ unstable”
electrons to respond to any disturbing fields which
may exist outside the tube.

In order to avoid these effects, wire-gauze
screens are mounted over cach of the open ¢nds of
the anode. The screens are of such size as to
prevent any stray electrons from emerging into the
open space between the electrode-system and the
glass walls of the valve. The screens are kept at a
fixed potential, preferally that of the cathode.

Patent issued to Telefunken Ges. fir Drahtlose
Telegraphie m.b.h.

“

RECEIVING CIRCUITS

Convention date (Geymany), 10th Oclober, 1932.
No. 428285

Two amplifying stages are used in parallel, one
having a positive and the other a negative internal
resistance, and measures are taken to prevent
variation in the selectivity of the associated tuned
circuits as the degree of overall amplification is
changed. The figure shows a ‘ double”’ valve in
which the pitch or winding of the two grids 1, 2
is so adjusted that the left-hand side of the valve
has a positive, and the right-hand side a negative
resistance. Otherwise the grids are of the same

length as the common cathode and carry the same
voltages, so

biasing

that the valve is easy to
assemble.

-

il

No. 428285

“a}--4

Since the left-hand discharge-path has the
effective high internal resistance of a standard
screen-grid valve, it serves substantially to reduce
any damping of the load circuit L by the right-hand
discharge-path, as the overall amplification is
pushed up by increasing the back-coupling. The
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invention is also described as applied to “* double-
path ” valves of the pentode and hexode type.

Patent issued to Telefunken Ges. fiir Drahtlose
Telegraphie m.b.h.

TELEVISION SYSTEMS
Application date, 13th April, 1933.

Since the absolute level of illumination of the
received picture has a definite significance to the
eve, it is necessary to reproduce in the final picture
all changes in brightness of the original scene,
however slowly these changes may occur, 7.¢., cven
if they involve frequencies too slow to be handled
directly by the amplifier valves.

No. 422906

b

VWAANV

No. 422906

According to the invention, frequencies of this
order are reinserted by special control impulses,
which are superposed on the svnchronizing signals,
preferably in the * blacker than black ” direction.
The signals are derived at the transmitter from the
combined outputs of the photo-electric cells gene-
rating the picture signals and synchronizing im-
pulses respectively.

At the receiving end the tapping of the
potentiometer P is adjusted so that in the absence
of a picture signal, when the synchronizing pulses
have reduced the grid potential of the valve 17 to
a steady value at which grid current just flows, the
potential on the control electrode £ of the cathode
ray tube has a value corresponding to “ black.”
Thereafter the incoming signals will make this
electrode more positive by amounts which are truly
representative of the actual brightness of the scene
being televised.

Patent issued to Electric and Musical Industries
and P. W. Willans.

ELECTROSTATIC LOUD SPEAKERS
4 pplication date, 3rd November, 1933. No. 422299

In theory the etficiency of this type of speaker
can be improved by increasing the fixed polarizing-
voltage, but in practice a limit is set by the resulting
tendency to spark across the diclectric. Also a high
polarizing voltage is liable to deform the plates.

According to the invention the usual laver of air
between the plates is replaced by a fluid whose
pressure and specific inductive capacity are both
greater than that of air under atmospheric pressure.
This allows the polarizing voltage to be increased
without any danger of sparking. The internal
pressure also opposes any tendency to deformation.

Patent issued to The General Electric Co., Ltd.,
and D. A. Oliver.
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FILMS FOR TELEVISION

Convention date (Germany), 15th November, 1932.

No. 428227

When transmitting a television programme by
the so-called *‘ intermediate’” or film method,
practical difficulties arise in handling a film-strip
longer than, say, 600 metres, which sets a time-
limit of roughly 20 minutes to any particular item.
It has already been proposed to employ a film in
which the same light-sensitive layer can be used
repeatedly, but, according to the specification, no
such film is known in the photographic art.

It is now intended to use a continuous band of
celluloid strip, on to which a second light-sensitive
layer is automatically deposited as soon as the
original layer is exhausted. The film strip is first
-covered with emulsion by passing it under a slotted
funnel in known manner, and is then dried and
passed through the camera. The image is developed
and fixed, and the film strip presented to the
scanning device. Subsequently the same strip is
passed between revolving brushes, which strip off the
emulsion. It is then put through a drying-champber,
preparatory to being again covered with a new
Jayer of sensitised emulsion, and so on indefinitely.

Patent issued to Fernseh A.G.

CATHODE-RAY TUBES
Convention dates (Germany), 27th June and
12th dugust, 1932. No. 423427
The line and picture scanning voltages are applied
to the deflecting plates of a cathode-ray television-
receiver in phase-opposition, so that, as one plate of
-one pair rises in voltage, the other plate of the same

pair falls. For instance, as shown in the figure, the
5; H I v
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FIG. 1

FIG. 1A

No. 423427
output from a saw-toothed oscillation-generator O
is applied in push-pull across the electrodes H.
A similar arrangement is used for feeding the
second pair of scanning electrodes V, a mid-point
tapping on the resistance R being connected to a
point of fixed potential.
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The arrangement is stated to eliminate irregu-
larities due to the interaction of the scanning and
signal voltages on closely adjacent electrodes.
The plates of the horizontal scanning-electrodes are
made curved instead of straight, as shown in
Fig. 1a, so as to offset the tendency of the “* raster "
to develop a concave upper edge.

Patent issued to Radio Akt. D. S. Loewe and
K. Schlesinger.

SCANNING CIRCUITS
Application date, 8th November, 1933. No. 423963

An inductance L is included in series with the
condenser C across the anode and cathode of a
gas-filled tube V used
for producing saw-toothed
oscillations, or time-base
control voltages, to be
applied to a cathode ray
tube.

The purpose of the in-
ductance L is twofold.
In the first place it in-
creases the output volt-
age-swing for the same
D.C. supply, owing to
the effect of the residual
voltage across it at the
end of the first half-cycle
of discharge. In the
second place the magnetic
field of the coil can be
used to deflect the cathode
ray during the ““ flyback *’ traverse, so that the
spot of light is thrown off the fluorescent screen
instead of returning across the area of the picture.

Patent issued to General Llectric Co., Ltd., and
C. R. Dunham.

No. 423963

REDIFFUSION SYSTEMS
Application date, 11ih Deceinber, 1933. No. 423274
When distributing broadcast programmes by
‘ wired wireless "’ it is necessary to know at the
supervising station the number of subscribers who
are on the line at any given moment, so that the
local amplifier may be properly matched to the
load. The required information is obtained, accord-
ing to the invention, by superposing on the supply
lines a direct current, over and above the signal
current. The reading of a series ammeter is then
taken as a measure of the total line-resistance and
therefore of the number of loudspeakers in circuit.
A variable resistance, shunted across the supply at
the control station, enables the operator to adjust
the total load as required for optimum efficiency.
Patent issued to British Thomson-Houston Co.,
Ltd.; G. S.C. Lucas; and E. S. Hall.

SCREENING COMPONENTS
Application date, 215t August, 1934. No. 422455

«

The grid condenser and leak resistance used with
a detector valve are made as a single unit. The
condenser consists of a hollow tube of ceramic
material coated on both sides with a layer of metal.
The resistance is housed inside the condenser tube,
so that it is completely screened from local fields
of disturbance.

Patent issued to E. K. Cole, Ltd.



