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Amplitude, Frequency

N The Wireless Engineer of November last
we drew attention to some correspondence
that had been published in The Wireless

World concerning the correct description of
a system of modulation proposed by Arm-
strong. We pointed out that if, instcad of
considering a sinusoidal modulation, one
assumed a rectangular modulating wave, the
difference between frequency and phase
modulation was brought out very clearly.
In the former any sudden jump in the modu-
lating wave causes a sudden change in the
angular velocity of the radio-frequency
rotating vector and a consequent gradual
change in the phase with reference to the
value that the phase would have in the
absence of modulation, whereas in the latter
any sudden jump in the modulating wave
causes the radio-frequency rotating vector to
spring forward or backward with equal
suddenness. In either case the changes of
frequency and phase are interrelated, one
being the integral or the differential of the
other, as was pointed out in a letter in the
December Wireless Engineer. This latter
fact indicates at once what is otherwise
fairly obvious, namely that if one is sinusoidal
the other must also be sinusoidal. If the
radio-frequency rotating vector has a slow
sinusoidal oscillation superposed upon its
uniform rotation so that its position is given

and Phase Modulation

by sin(w, -+ 8o sin p#)!, the angular velocity
or cyclical frequency varies between
wy + 8 and w, — 86 at the audio fre-
quency p/zm. From pt =o0 to pt == the
angular velocity is above the mean, and
when p/ =7 the forward displacement

o o A 8
reaches its maximum value 6 7) and w

has its mean value w,.

We have returned to the subject again in
order to draw attention to an article by
Dr. L. E. C. Hughes in The Electrician of
March 8, in which he makes some very
interesting statements. If the extreme phase
modulation ¢ exceeds one radian, the band-
spread is equal to twice the modulating
frequency multiplied by 6, but if 6§ is less
than one radian the band-spread is stated
to be independent of it and simply equal to
twice the modulation frequency. From what
we have said above it will be seen that
the actual frequency covers a range of
286 = 2pf, but according to Dr. Hughes,
an analysis of the variable frequency wave
into its Fourier components exhibits some
critical peculiarity when @ is equal to one
radian. It is also stated, however, that if
the extreme frequency modulation 85 exceeds
p, the band-spread is theoretically infinite
but practically confined to twice the modu-
lation frequency, whilst for smaller values of
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da it is equal to twice the modulation fre-
quency. It seems difficult to reconcile these
statements, since the condition that &4
should exceced p is also the condition for 4
exceeding one radian.

In the same article Dr. Hughes makes the
remarkable claim that it is possible to have
a frequency-modulated programme and an
ordinary amplitude-modulated programme
on the same carrier frequency at the same
time, and to use independent receivers for
demodulating, that is, detecting or receiving,
the two programmes. He says that “ this
can be done without cross-talk, thus using
the same carrier allocation for two pro-
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grammes without doubling the power
required for transmitting the normal ampli-
tude-modulated wave,” but he adds ‘ this
does not appear to have been practised.”
The possibility of being able to do this
without mutual interference looks so im-
probable that it is to be hoped that
Dr. Hughes will give some information con-
cerning the methods of reception whereby
each receiver responds to the waves intended
for it, and turns a deaf ear to those of the
same or a closely neighbouring frequency
intended for the other receiver.

G. W. 0. H

Dielectric Losses in Radio Circuits*
By A. G. Bogle

(1) Introduction

T is well known that skin-effect causes

the high-frequency resistance of a coil

to increase as the square root of the fre-
quency and hence it follows that the power-
factor I = R/2nfL varies as f~%: the con-
stant of variation depends on the shape
of the coil and the spacing between turns,
and has been calculated by S. Butterworth
and others.

Experiment shows, however, that the
power-factor of a complete circuit does not
decrease continuously as the frequency in-
creases, but passes through a minimum
value. Fig. 1 is typical of the result which
is always obtained when F is plotted as a
function of the wavelength A: the dotted

Fig. 1.

curve in the same figure is the parabola
F oc X which would obtain if energy loss
occurred only in the conductors of the

* MS. accepted by the Editor, February, 1940.

coil. Thus suppose the measured value of
F is given by the intercept AC in Fig. 1:
then only the portion AB is due to true
ohmic losses and the residue BC represents
some other loss which is not easy to account
for or to locate. It follows that if CB is a
considerable fraction of CA then improve-
ments to the coil will cause very little net
benefit and it is of greater practical import-
ance to try to reduce BC. The portion BC
has crept in as a kind of interloper and has
become a dominant factor in fixing the degree
of selectivity obtainable: it is due to the
intcgrated effect of dielectric losses and
leakage in the tuning condenser proper, in
the coil former, and in components such as
valve-holders and valves attached to the
circuit. The higher the frequency the smaller
the tuning condenser employed and hence the
greater relative importance of the imperfect
capacitance contributed by valve-holders
and the like.

The purpose of these notes is to record
some measured values of the power-factors
of valves and holders, condensers, etc.: it
is hoped the information will be of practical
use in the design and construction of highly
selective circuits.

(2) Experimental Method

The measurements were made with a
calibrated dynatron generator adjusted to
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be at the threshold of oscillation; mostly
with a self-contained and specially con-
structed instrument which will be referred
to as the * p-meter.””  Details of the instru-
ment do not concern us here ; suffice it to
say that great care and much research has
been devoted to the method of calibration
and to proving its validity.

(8) Losses in Valve-holders and Valves (cold)

Let the dynamic resistance of a given
circuit at a given frequency be R,, as meas-
ured by the p-meter. If a valve-holder is
then connected in parallel with the condenser,
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Fig. 2.—Egquivalent leakage vesistance between

adjacent sockets of various valve holders. A—

old ebonite base-board patteyn ; B-——modern

ebonite base-board pattern; C—paxolin chassis
pattern.

which has been adjusted to restore the
original frequency, the dynamic resistance
of the whole combination will have a smaller

value R,. It follows that the valve-holder
has an “ equivalent leakage resistance”’” R’
at that frequency, given by
o Rl X R g
R = R, — R,

The results of such a measurement be-
tween adjacent sockets of three typical
valve-holders are exhibited in Fig. 2: the
observation points lie close to the three
straight lines drawn in the figure, showing
that the power-factor of these holders is
substantially independent of frequency. The
value of this was 17 X 10~2 for the chassis
pattern paxolin holder; 44 X 1073 for an
ebonite base-board holder of modern pattern ;
and 49 X 10~? for an older pattern. The
equivalent leakage resistance of a high-
frequency model made of ““ frequentite "’ was
too large to measure (i.e. certainly greater
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than 10 megohms) at all frequencies up to
2.4 Mc/s. .

The evil effect of a valve-holder such as 4
in Fig. 2 is well illustrated by the following
numerical example :—if it were placed
in parallel with a circuit having an inherent
dynamic impedance of 470 kilohms and a
Q of 200 at a frequency of 1 Mc/s, it would
reduce the @ to 100.

The equivalent leakage resistance is much
reduced when a valve is inserted in the
holder, even though the cathode is cold.
The observed results for the various electrodes
of a typical screen-grid tetrode are shown in
Fig. 3. It will be noticed that the equiva-
lent leakage resistance of a metallised valve
is much less than that of a valve with a clear
glass envelope. However, calculations of
power-factor, using the measured values
of the respective inter-electrode capacitances,
showed that the power-factor of either type
was between 5 X 1073 and 7 X 10~ for all
electrodes. So the inter-electrode medium
may be regarded as a dielectric of constant
power-factor, and the lower value of cqui-
valent leakage resistance for the metallised
valve may be regarded as due only to the
greater capacitance of the metallised enve-
lope.

When the base and pins were removed
from the clear glass valve it was found that
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Fig. 3.—Equivalent leakage vesistance between
valve electrodes. Clear-glass valve : Ci—anodef
cathode ;  Cy— screen[cathode ; Cy— screen|
cathode without base. Metallised valve : M;—
anode|cathode ; M,—screen[cathode.

the leakage resistance was sensibly doubled,
showing that the losses are shared about
equally between the base and the valve
pinch. On the other hand, the power-factor

B 2
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of the pinch was only about one-fourth that
of the pins and base.

(4) Input Resistance of Thermionic Voltmeter

The power-factor of a Cambridge Instru-
ment Co., pattern A, Moullin voltmeter
(instrument range 1.5 v. and instrument
range 0.5 v.) at a deflection of 0.z v. (grid
current then negligible) was found to be
sensibly independent of frequency and equal
to about 7 X 1073 Expressed as leakage
resistance this becomes R’ = g],, kilohms
for the 1.5 v. instrument and R’ = 4.5,
kilohms for the 0.5 v. instrument.

(5) Input Resistance of the p-metre (cold)

Since two identical self-contained p-
meters were available it was possible to
observe the effect of connecting one cold
and unexcited meter in parallel with a circuit.
The power-factor was found to be inde-
pendent of frequency and equal to about
2.6 X 107 (R’ = 13A,, kilohms).

(6) Power Factor of Tuning Condensers

A tuning condenser may be regarded as a
perfect air-condenser of variable capacitance
in parallel with an imperfect condenser of
fixed capacitance, due largely to the bushings
and terminals: in accordance with our ex-
perience, with valve-holders and the like, it
may be expected that the power-factor of the
imperfect condenser is sensibly independent
of frequency and temperature so long as
direct conductive leakage is negligible.

Two distinct approaches have been used.

In one the condenser to be tested was set
at its minimum value and connected in
parallel with a circuit energised by the p-
meter. The circuit condenser was then
decreased in capacitance until the original
frequency was restored, and it was assumed
that this was a decrease of capacitance of a
perfect condenser since it was a change only
of the air portion of the circuit condenser.
The dynamic resistance of the circuit will
be decreased by connecting the test-con-
denser (set at its minimum value) in
parallel with it; the ecquivalent leakage
resistance then deduced was deemed to be
that of the imperfect portion of the condenser
being tested, at that frequency. This test
was made both with a good quality labora-
tory condenser mounted on ebonite and also
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with a best quality laboratory standard.
In both cases the power-factor at minimum
setting was found to be constant and equal
respectively to 2.7 % 1073 and 0.56 X 1073

Assuming that the air portion is perfect,
the power-factor of these two condensers is
expressed by the relations :

C
and F' =77 X 1073 X 0.56J h

Fr =33 x10- X 2.7 ]
(1)
C

where C is the total capacitance in uuF of
the condenser at any setting.

The other method of approach is that
described some years ago by Moullin! and
used also by Willis Jackson?, and consists
in using two or more coils which differ only
in the metal used in their winding. When
a copper wire coil is replaced by a similar
coll with, say, brass wire, the circuit losses
are changed only by the losses in the con-
ductors of the coil. If the total circuit
resistance at any frequency is plotted as
a function of the square root of the re-
sistivity of the wire the points should be
on a straight line which does not pass
through the origin. The intercept on the
resistance axis gives the resistance which
would remain if the coil itself had zero
resistance : the residue is due to the con-
denser and other attached components.

In the present measurements two pairs of
coils were used :—

(a) 16-gauge brass and copper wire,
d=102 cm, =49 cm, L =42 uH.
These coils were almost entirely self-sup-
porting and should have very low dielectric
loss.

(b) 24-gauge brass and copper wire,
d=6cm,!=10cm, L =384uxH. Wound
on an ebonite spider-former which should
have low dielectric loss.

For the first pair, the well-known para-

meter Z ( =V 8nflr,) was always > 8 for
the frequencies used.

Therefore  r,/ry oc Z,
and hence 7, o pZ, i.e. oc Vpf;

and if the frequency is kept constant, and

t Proc. Roy. Soc. (A), 1932, Vol. 137, p. 116.
? Jowrn. I.E.E. 1937, Vol. 8o, p. 440.
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only the material of the wire is changed,
. oc Vp.

Here : r, = D.C. resistance of the wire in
c.g.s. units/cm.

A.C. resistance of the wire in
c.g.s. units/cm. at frequency f
cycles/sec.

T4 =

p = resistivity of the wire material
in c.g.s. units.

For the second pair, at some frequencies,
Z < 3, so Butterworth’s formula :—

refre = {OL[I + F(Z)]

a2
+ G(Z) By + i) 1,

was used to calculate the resistance against
which the measured resistance was plotted
for each frequency. In this formula, F(Z)
and G(Z) are functions of Z; «, 8 and y

d
D

diameter to separation distance); w, and
u#, are functions of the length-to-diameter
ratio of the coil.

In Tig. 4 are recorded the results for the
first condenser, used with coils («).

The residual series resistance ranges from
0.27 ohms at 1,000 kc/s to 1.45 ohms at
2,400 kc/s: not all of this however is due to

are functions of Z and = (the ratio of wire

IN OHMI

MEASURED REBIBTANCK OF CIRQUIT

= R i {
500

KpZ oc ry

¥Fig. 4.—Example of extrapolation for obtaining
vesidual civcuit vesistance.

the tuning condenser, since some of it is due
to the p-meter. In an attempt to separate
these two components it is convenient to
express the residue as an equivalent shunt
resistance R,. Then if R, is the equivalent
shunt resistance of the p-meter, the equiva-
lent shunt resistance of the condenser is
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given by
R = Br X Ry

R, — R,

It is not possible to measure R, in the
working conditions and one can do no more
than use the value found for it when cold
and unexcited.
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Fig. 5.—Condenser power factors. (&) from

equations (1), (b) from method of extrapolation.

When this is done the power-factors shown
in TYig. 5 are obtained. On the same graph
curves are drawn showing the power-factor
of these two condensers as represented by
equations (1). It is seen that the results
of the second method lie on a curve which
does not pass through the origin and which
is considerably different from that derived
from the first method.

The discrepancy can be accounted for by
the loss in the p-meter under working con-
ditions, a loss whicli does not interfere with
the results of the first method but which
cannot be allowed for in the second method,
being widely different from the loss of the
cold unexcited p-meter. However the dis-
crepancy, while proportionately fairly large
at the lower frequencies, is of small absolute
magnitude (<1.0 X 107%); at the higher
frequencies the two sets of results do not
differ widely, so it is possible to arrive at a
reasonable estimate of the correct condenser
power-factor. The values at 2.4 Mc/s:—
1.8 x 1073 and 0.6 X 1073 respectively, form
a good basis for comparison between the
two condensers.

It is of interest to refer to the results
tabulated by Jackson in his paper. Although
he was concerned principally with coil
resistance it is possible to deduce from his
measurements the order of condenser power-
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factor which he encountered. He was using
special coils of low dielectric loss, of the same
construction as coils (4) above, and high-
grade condensers ; the voltmeter was tapped
across a short length of coil and thus had
negligible damping effect, so that practically
all residual loss was attributable to the con-
denser. In the two cases where information
is available, the power-factors were :-

1.5 X 1073 at 1,474 kc/s and 781 uuF, and

3.1 X 1073 at 1,149 ke/s and 287 puF.

These values and those shown in Fig. 5
are higher than many radio engineers would
believe possible. Even supposing—an un-
likely supposition-—that no more than three-
quarters of the total residue is in fact due to
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the condenser itself, it still appears that the
best variable condensers available may easily
have a power-factor comparable with that of
the coil. When the leakage and dielectric
losses of other circuit components are taken
into account it becomes evident that any
great ecffort to develop low-loss coils is
almost wasted unless equal attention is paid
to the dielectric and leakage losses outside
the coil.
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Letters of technical intevest are always welcome.

In publishing such cominunications the

Editors do not necessarily endovse any technical ov geneval stalements which they may contain

Velocity-Modulated Beams
To the Editov, The Wiveless Engincer.

Sir,—Since the publication of my letter in the
March issue of The Wiveless Engineer 1 have found
that I was wrong in stating that the formula for S’
given therein holds good for any value of m.

The formula is correct when m<o.1. For
values of m greater than o.x S’ has to be multiplied
by a correction factor ¢.

(= m/ 5t of

—{ I I- I
izt i)

m

thus when m = o.4, ¢ becomes 0.83, while for

m = 1.0, ¢ approaches zero. For values of m

which are likely to occur in practice ¢ is very nearly

1.0. RubDoLF KOMPFNER.
London, S.E.24.

To the Editor, The Wireless Engineer.

S1r,—In his article on velocity-modulated beams
in the February issue of The Wireless Engineer, D. M.,
Tombs describes a graphical method of obtaining
the instantaneous density distribution of electrons
in such a beam. By plotting a number of these
at various parts of the cycle, he deduces the optimum
drift-tube length for a certain depth of modulation.
Repeating this process for various depths of modula-
tion, he obtains a graph of the optimum drift-tube
length S’ against depth of modulation, from which
he derives some empirical relations connecting these
and the phase retardation at this point.

In a letter in the March Wireless LEngincer,

R. Kompfner mentions that these results can be
calculated analytically and gives his result without
his calculations. I have also done this calculation,
but I cannot agree with his result.

Let us take the same physical assumptions as
Tombs—viz. :

(1) No electron interaction (space charge neg-
lected).

(2) All electrons move along the axis of the
drift tube.

(3) The time an electron is in the modulating
field is small compared with the period of this field.

A sinusoidal modulating voltage is assumed,
and the notation is the same as in Tombs’ article.

Let m be the depth of voltage modulation.
%, be the velocity with no modulation.
w Dbe the angular frequency of modulating
voltage.
u be the velocity of clectron entering an
equipotential drift tube at time ¢.
Then 2 = %y (1 + m sin w?) V2
Let an electron entering at time ¢ be a dis-
tance x along the tube at a later time 7.

Then T =" 4 ¢
"

e (t + msinwt)~¥2 ¢t .. .. (1)
Uo
l.et pg be the number of electrons per second
crossing a plane perpendicular to the
unmodulated beam.

p be the number of electrons per second
crossing a plane perpendicular to the
beam at x.
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1f dn is the number of clectrons entering the
drift tube between t and ¢ -+ d¢, we have :

dn
Po di

Now these electrons will reach x Dbetween T
and T + dT, hence

dn
P=atr
dt
= Poar
From (1) we get :—
E [ _ Ame cos wt
dt 2uy (I + e sin wt)¥?
Hence: £ —_ r
Po xXimw cos wi

21y (1 -+ wmsin wf)¥?

This gives the instantaneous clectron density at
any point x at any time T.

From this we want to calculate the optimum
length for the drift tube. The value of this depends
on the detailed mechanism which we assume for
the transference of energy between the beam and
the resonator or other output circuit. If we assume
a simple sinusoidal clectric retarding field of the
same frequency, the condition for optimum length
is given by making the power delivered, which is
given by

2m
fT Vcos (wt + a) dp, a maximum.
JO

(V = amplitude of retarding field ; «
angle).

Unfortunately this integral cannot be -casily
cvaluated, and though a graphical solution could be
obtained, the results aimed at by Tombs can be
obtained analytically by finding the point at
which the time maximum of p reaches a maximum
with respect to x. To do this we first find the
maximum of p with respect to time (T), which
will give us the envelope inside which p must lie
for all times, and then find the maximum of this
with respect to distance (#).

The maximum with respect to T occurs when

some phase

d

d—;,—o, but this gives the same condition as
dp

ar — %

This differentiation is simple, but is omitted
here as it is rather lengthy. The result is :—

sin wt — I.:—\/I + 3m?
n
which leads to :(—
p 1
Po xa AV + 3m® — (1 + mI)Pa

1

\/Euo | (2 — Vi + 312%)3/2
for the equation of the envelope.

The maximum of this with respect to x given
by x = S’ where

S'w (VI + 3m? — (1 4+ m)}?
V2u, ' {2 — V1 + 3m2p2 =
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Viwg - Vi
w {\/x + 3t — (1 4 m?)j2 a
This holds for all values of m < 1, and can be

expanded into the power series :—

5t — 2% 9,0 243 4
S m{I 8m+128m+""}

provided 3m?® < 1 (i.e. m < 0.57).

Comparing this with Tombs’ and Kompfner’s
results, it can be seen that by neglecting m® and
higher powers, Tombs’ formula for small m

(S’ = 0.45(-2-5)%)> is obtained, but with a different
LW

or S’

/1
constantk - =0.3181instead ofo.45), while Kompfner
™

gives the first term of the expansion only, which
he states will hold for all values of . [See
Mr. Kompfner’s letter on the opposite page. Ed.]

The formula (2) above gives the point at which
the number of electrons crossing a given plane
instantaneously reaches a maximum, and this point
will be slightly nearer the modulating grid than the
point of maximum transference of power to the
sinusoidally oscillating resonator mentioned above.
The difference between this result and Tombs’ is
due to his method of integration which consists in
taking a finite, rather small, number ot parts and
summing. I have not seen Kompfner’s calcula-
tions yet, but his different result may perhaps be
explained by the choice of a different condition for
the ‘“ optimum ”’ lengtbh.

I am indebted to Standard Telephones and Cables.
Ltd., for permission to publish this work, which was
done in their laboratories, and to Dr. J. H. Fremlin
for several helpful suggestions.

North Woolwich,

London, E.16.

[A copy of the above letter was sent by the writer
to Mr. Tombs, from whom we have received the
following note for publication.—ED.]

C. STRACHEY.

B o g )
I agree about ~ Dbeing the constant for the case
™

where the density shall be a maximum at a plane.
The case I considered was a different one—being
the average density over a specified small length
of drift-space.

Putting = — 0.8 in Mr. Strachey’s equation No. 2

2m . .
S’ =0.14 1. a point lying very near my curve
w

derived graphically (and labelled as such), in my
letter published in this issue.—D. M. T.”

To the Editor, The Wireless Engineer

Sir,—1 await Mr. Rudolf Kompiner’s promised
article with interest, but must immediately protest
against the implication in his letter published in
the March issue of The Wirveless Engineer, that due to
the insensitivity of the graphical method, given in
my article  Velocity-Modulated Beams " in the
Feébruary issue, my equations do not give a correct
answer or at least do not agree with Mr. Kompiner’s
““exact” solution obtained mathematically.
Strangely enough it is possible by my graphical
method to indicate a false assumption of his mathe-
matical methods as I hope to show in this letter.
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Mr. Kompfner’'s equation S’ L(-Z—ﬂ—u-o> com-
w w m
pares with my curve 4, Tig. 8, which can be
described approximately by an exponential
U
I

log, 1 — m

S =0.45%"
w

. 2m Uy
which reduces to §* = 0.45 -~ —2 for small values of
w m

m.  Mr. Kompfner claims that his equation is
‘“exact "’ for all values of .
Comparing the results we must consider first the

constant (0.45 compared with—I), secondly the form
m™

of the curve for large values of m.

Both of these matters I have considered in
greater detail. In my article the average of
density was taken over some 30 electrical degrees.
This is the kind of grid spacing that is needed if
the charges are to remain a reasonable portion of
the cycle between the grids (see footnote, p. 353,
The Wireless Iingineer, February). For the smaller
depths of modulation we could determine the
position of this maximum to within a few per cent.
(m = 0.2). There is no question of the difference
between our results being due to the inaccuracy of
my graphical method.

Mr. Kompfner’s results clearly deal with a
different condition from mine, viz. the position of
the density maximum at a plane normal to the
beam. This result is also readily available by the
graphical method as is implied in the article on
I'ig. 2. The locus of interscctions must be vertical
for a region of increased density.

I have drawn curves every 15° for m = 0.6 a
portion of which is reproduced herewith, Fig. A.
It will immediately be seen that it is quite easy to
locate the curve (Curve P, Fig. A} which gives a
vertical non-reentrant line (at ). A reentrant

line indicates that the density curve has developed
X| ZI 1Y 180
|
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I have taken the X points for different m’s from
my graphs and plotted them on Fig.
B herewith. The slope of the re-
ciprocal for small values of m agrees
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— with Mr. Kompfner’s result of —-
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The points from my previousiy pub-
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lished curve (Curve 4, Fig. 8) are also

curvE Q
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transterred to this diagram and it
becomes clear that as the width over
which the average is made, becomes
less, the position of the maxima occur

i
il

less far down the cylinder (not further
down as stated in my article). Iam
indebted to Mr. Kompiner fordrawing
attention to this. The difference in
constant then, is to be attributed to
the width over which the density is
averaged, both being correct for the

different conditions. My hasty sur-
mise that the constant approached

i
1

0.5 as m became small is wrong. It

Y A — TTTTTTINAT] ol - -
do = M1 I
Tig. A.

two humps (for example Curve Q at Y and Z).
The accuracy is fairly high—viz., 5° either side
being noticcable on the original drawings.

should be —.
™

It is now necessary to discuss the

torm ot the equation.
Take the condition for m = 1. This means
(as is pointed out in the article on p. 57) that there
are particles entering the cylinder at *‘ zero ”
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velocity.  This clearly indicates that at all events [P
at m = 1 the first dyensity maximum occurs at CharaCterIStlcs Of
S = o, a result not obtained from Mr. Kompfner’s
equation. If however we guess what Mr. Kompfner the Ionosphere
has assumed and take the position where the locus . . .
I understand that the National Physical

of intersections crosses the — = 1 line (line ABC,
u

Fig. 2 of the article) verticaoll_\', this value of S
when plotted against m gives Mr. Kompfner’s
results. It is, however, not the position oi the first
maximum as will be evident if consideration is
given to Fig. A herewith. Curve P gives one
maximum at X while Curve @ (Mr. Kompifner’s}
gives two maxima at Y and Z. The A maxima
are plotted on Fig. B. Mr. Kompfner's results for
large m gives S too large. Double humps have
already appeared. Thus Mr. Kompiner’s ‘‘ exact
solution obtained by mathematical methods appears
to be wrong.

It follows therefore that the curve given for my
maxima which differs so widely from Mr. Kompfner’s
for large values of m may give a more correct
representation of what occurs within the limita-
tions set out in the paper within which I have
assumed Mr. Kompiner is also working.

Whether either of us is anywhere near right in
assuming such limitations is yet to be seen. Has
Mr. Kompfner calculated the debunching effect of
the other charges in the beam ? And surely a
plane of infinite density is physically impossible.
However it appears from \Webster’s paper in the
Journal of Applied Physics, July, 1939, Vol. 10,
p. 504, that double humps do occur in practice
showing that overtaking is possible. Comparing
the results obtained graphically with those of
Webster, and allowing for the fact that he s
talking about veloeity ratios and I of voltage
ratios, and with the further limitation that »: is

. " - .
small, his value for Sw — to give maximum
%

0
efficiency is 2 1.84 = 3.68 compared with my
value of 2.83 for the density maximum. Webster
states that maximum efficiency occurs when there
are 63 electrical degrees between the peaks. The
corresponding  distance can readily be estimated
from my average curves and shows an increase in
distance from the density maximum of approxi-
mately 30 per cent. (m = 0.2) bringing my figure
close to Webster’s.

Since the position for maximum efficiency is
not critical and the position can readily be modified
by the battery voltage the toregoing results are
considered satistactory.

imperial College,

London, S.W.7.

D. MARTINEAU Tomss.

Wireless

By C. L. Bortz. Pp. 278, 123 Figs. John
Gifford, Ltd., 111, Charing Cross Road, London,
W.C.2. Price 10s. 6d.

The fundamental principles of wireless trans-
mission and reception are explained in simple
language in this recently published book which is
written for the uninitiated. The 16 chapters cover
the elementary facts about electricity, wireless
waves, detection, the valve, L.F. and H.F. ampli-
fication, the straight set, the superhet and very
briefly television.

Laboratory, Teddington, are continuing the
issue of Monthly Tables of Ionospheric Data as
described in The Wireless Engineer for January,
1939 (pp- 20-21). These tables give the measured
characteristics—height and critical {requency—of
the F, region of the ionosphere for cach week-dayv
at noon. In existing circumstances, the data sheets
are issued usually two or three months in arrears,
but, even so, the information should prove valuable
to those experimenters who are investigating re-
ceiving conditions over appreciable periods and who
wish to correlate their results with the conditions
existing in the ionosphere at the time of observation.

Readers in this country who desire to obtain
these tables should apply to the Director, National
Physical Laboratory, Teddington, Middlesex, en-
closing 2s. 6d. as subscription for the current year
(January to December, 1940).

Quariz Oscillators and their Applications

By Dr. P. Vicoureux. Pp. vi + 131, with
86 Figs. H.M. Stationery Office, Adastral House,
Kingsway, London, W.C.2. Price 4s. 6d. net.

In 1928 the author prepared a monograph on the
subject for the UDepartment of Scientific and
Industrial Research, which is now out of print.
This has been completely rewritten and the new
volume, although shorter, covers more ground,
much of the historical matter having been omitted.
Of the eleven chapters the first describes the
geometry and notation of quartz crystals. the
second the piezo-electric phenomena and the
preparation of the quartz plates.

The third and fourth chapters describe the quartz
resonator and its use in electric circuits. lLuminous
resonators and their development, especially by
Giebe and Scheibe, are dealt with in Chapter V
which contains some exccllent photographs ol the
luminous effects. Chapter V1 is devoted to the
valve-maintained quartz oscillator and a discussion
of the Pierce circuit and its modifications. Chapter
VIl deals with the important subject of the fre-
quency and its variation with temperature. The
next two chapters discuss the type of holder suitable
for plates, rods, and rings, and the nature of the
vibrations actually occurring in the quartz ; these
are illustrated by some beautiful stroboscopic
interferometer photographs. Chapter X gives a
number of practical applications to frequency
standardisation, clocks, depth sounders, etc. A
final chapter discusses the crystal structure of
quartz. A bibliography gives all the more important
publications on the subject.

All very well done and all for 4s. 6d.

In the typewritten summary issued to the Press
by the Department of Scientific and Industrial
Kesearch only one scientist is mentioned by name
and it is spelt “ Langvin.”

G.W.0O.H.
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Networks*

Complete Design Tables
By C. D. Colchester and M. W. Gough

(Marconi's W.T. Co., Ltd., Research and Development Dept.)

HESE notes are intended to be of use
in the application of the more common
resistance networks of telecommunica-

tion. No claim is made for originality, all
the networks described having in fact been
used commercially in the last few years.
It was felt, however, that the publication of
complete design tables would be appreciated.

So far as is known, similar tables have not
previously been published in Great Britain,
though tables somewhat similar to those
given in Figs. 1 and 14 have appeared
elsewhere.

It will be noticed that 600 ohms has been
adopted as the characteristic impedance of
networks where numerical values of element
resistances have been inserted. It was
considered whether the choice of 1 or 1,000
ohms instead might not simplify the general
application of the tables, but since the
calculations are in any case simple, and
since 600 ohms is widely accepted as datum,
this standard was preferred. Throughout
the paper, all impedances introduced are
assumed to be non-reactive. No apology
need be made for the simplification thereby
introduced.

Networks have been taken in the order of
the number of elements they contain, and
their uses considered. Design formulae or
curves are then given for their application.
If a network is to be balanced, or electrically
symmetrical with respect to earth, it will
generally be found that more elements are
required than for the simplest unbalanced
structure. The balanced forms of each net-
work are considered with the unbalanced
form in every case. Finally, tables of nu-
merical element values for the four main
types of attenuator are given in unbalanced
and balanced form.

Single Element Networks
Single element networks may be series or
* MS. accepted by the Lditor, November, 1939.

shunt and require little comment. They may
both be employed for adjustment of loss
between generator and load at the expense
of impedance disturbance, or for adjustment
of impedance conditions at the expense of
insertion-loss.

Their properties, together with those of
other networks, are summarised in Fig. 1.
Either type lends itself to the fine control of
loss (of the order of one decibel, for example).
Under these conditions impedance variations
will probably not be important.

If the series type is to be used balanced
(i.e. electrically symmetrical with respect to
earth) two equal elements will be required.
It is then sometimes employed in mixing the
outputs from a number of microphones, and
such an arrangement is shown in Fig. 2.
This design is based on the match of any
microphone which is fully faded up alone.
Fader resistance values have been calculated
on the assumption of 300-ohm microphones
and load, and are graded to give fifteen steps
of 2 decibels, followed by two steps of
4 decibels, followed by two steps of 6 decibels.
The last position open circuits the micro-
phone. The fading up of other microphones
will, of course, impair the accuracy of the
steps, but this is of little consequence. Of
greater importance is the variable mismatch
of microphone and load, which necessitates
substantially resistive impedances over the
working frequency range for the microphones
and their amplifier. The system has, how-
ever, the advantage of simplicity and zero
minimum loss through any channel.

Measurement of Resistance by Observation
of Insertion-loss

The principles of series and shunt insertion
may be used to compute the value of an
unknown resistance. Fig. 3 gives data for
these determinations.

The meter represents a measuring set
indicating the audio frequency voltage across



May, 1940 THE WIRELESS ENGINEER 207

its input, and is calibrated to express this developed by a datum voltage in 600 ohms.
voltage as a decibel ratio of the power it To set up the instrument, a 600-ohm
would develop in 600 ohms, to the power generator supplies power to a load of equal

R,/R, R,/R, R, across 3-4 | Ry across 1-2 R,
Ry, Ry,
O A0
1 R' 3
20— 1) — R, + R, R, + R, —
2 4
—
(1)
Y I
3R _ 1 RoR, RoR, —=
TR G 2(A — 1) Ry + Ry Ro+R;
(2)
O——r——AW———0
1 R1 3 A {
R A—1 = R, Ro[2A(A—1) +1] o=
2 4

o———— 0 |

? R e
2 b A—1 1 A—1
R 2 R = —
v 1T . A A—1 0 Ro/[/\ 2/\—1] :

R, R,
T : O—1n 2) N et
28 e o Ro R,  VRE,GHER[Ry)
) |
(8}
R,
) o : M )t R\R,
SR R22 —e— R, R i s
. * 5 . 2A A—1 J 2 N2 £ R [R,
(s)
. |
1 3 )‘ = A + I R R \/—-R 7
Bt | e ° o Z
(7)
R, - -
Ie A1 Py R, R, VR (R,
2
3—)—3
(%) . .
" | |
¢ nR, nR, g (A ) [ ’\+
2n(A — 1 T I
i 2l _ 1 — _
SRz (m—T)A+(m+1) | LA—1 n:’ R, | R,

.
[

(9) | ’ |

Fig. 1.—ditenuator Netwovks. The symbol X is the vatio of the curvents in & purely vesistive load Ry
before and after the specified network is inserted between that load and a genevator of purely vesistive internal
impedance Ry. Insertion loss of network = 20 logy, A db.
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resistance bridged across the measuring set
in order to provide the datum voltage.
Measurements taken after insertion or re-
moval of series or shunt elements are then
indicated as a decibel loss or gain. In TFig. 3,
diagram 1, the 600 ohms is removed after
setting up, and replaced by the unknown

l

300 (] MICROPHONE

|
[

AMPLIFIER INPUT

¥ig. 2.—Microphone mixer.
Iirst 15 steps 2 db. followed
by 2 steps of 4db. followed
by 2 steps of 6db. Last
posttion open civcuit. Micro-
phone impedances 300 ohms.

-3

\—o mno—J

resistance R. In diagrams 2 and 3 the
600 ohms is retained and the resistance R
inserted either in series or parallel with the
generator. The behaviour of the measuring
set under the three conditions is given by
the relevant curves in Fig. 3.

Two-element Networks

The use of two elements in a resistance
network permits fulfilment of two in-
dependent properties. Ior example, in
matching networks the resistances are chosen
so that a generator and load are both faced
by the desired impedances, though a certain

ENGINEER May, 1940
loss is introduced, while in L attenuators a
value is prescribed for the loss and for the
impedance facing either the load or the
generator. The second impedance will then
have some other value, though it still remains
possible to choose whether it shall be greater
or less than the impedance already pre-
scribed. The two types of network will be
considered separately.

Matching Networks

These networks are employed where it is
desired to link two circuits of differing
impedance, and at the same time retaining
the matching of both. The power lost in the
two-element type allows of no choice, being
determined solely by the ratio of the im-
pedances. Design and performance data for
these matching networks are given in
Figs. 4, 5 and 6.

L Attenuators

L attenuators are but little used as fixed
pads, but are frequently employed for
variable attenuators since only two variables
are involved, which may be electrically
connected at one terminal. Design formulae
are given in lig. 1, networks 3 and 4.

The shunt input arrangement of network 3
is used when it is preferred that the output
impedance presented at terminals 3, 4 be
greater than Ry, and the series input arrange-
ment of network 4, when it is preferred that
the output impedance be less than R,. The

RESISTANCE R OHMS —

QAIN db

Fig. 3.—Resistance
measuvement by A.F.
measuring set.

g R 80 o

network at Iig. 3 is therefore sometimes used
reversed after a triode amplifying stage, so
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that the effective output impedance is R,,
but the valve is presented with an impedance
greater than R, which makes for reduced
harmonic distortion.

Three-element Networks

The use of three network elements permits
the choice of three quantities, input im-
pedance, output impedance and attenuation.
The most useful case is that of symmetrical
attenuators, in which the input and output
impedances are equal. When these im-
pedances are unequal and the network is
used to provide matching, the attenuation
range is limited and cannot be made less than
that of the L network matching the same

R, RR, = V1 1/n?
—ww—— 1/t __’ -
Ry/Ry = 1]V — 1)

R,
2 4 e
—° A =1+ Vi—i1/u?

Ry Riz R [Ry =1—2(A—1)/(n®A2—1)
! ]‘, PORe/R, (n2A% — 2n2)A
. j;Rz . 4+ 1) /nn2 — 1)
(2) Ry[Rg = 2X/(n2A* — 1)
R, Ri[Ry = (n2A% — 1)[2n2A
TT YT Ry Ry = (A1) /(02N
. $Rn Ral . - 212X 1)
(3) Ryy /Ry = (n%A% — 1)[n?(n2A*
— 2+ 1)
Fig. .—Resistance matching networks. The

networks ave designed so that the apparvent
vesistance acvoss tevminals 1, 2 is Ry when a load
of Ry/n? is across terminals 3, 4 and, conversely,
the apparent resistance across teyminals 3, 4 1S
Ro/n* when a load of Ry is acvoss teyminals 1, 2.
The symbol X is the vatio of the curvent supplied
by a generator Ry at 1, 2 lo the curvent taken by a
load Ry/n* connected acvoss 3, 4. The power loss
between genevator andload is equal to 20 logyy 1A db.

impedances. Design formulae for three-
element attenuators are given in Fig. 1,
networks 5 and 6, and for matching networks
in Fig. 4.

Choice of 7 or = networks for attenuators
may be Dbased on the following con-
siderations .—

1. For balanced circuits the » network
becomes a square of four resistances, while
the = network becomes an H network re-
quiring five resistances.

2. For wvariable attenuators

for un-

WIRELESS ENGINEER

209

balanced circuits controlled by keys switching
individual pads, the switching of = networks
can be simpler than for = networks.

3. For variable attenuators with rotary

1.04— - ‘= i
0.8 ——— 4

R+ 0. // % Ij-—l—fzr 4——‘,-—4_1

Ro o / ji- nf- T-r—
H T

L | | ] 10| J

4 L] ] 10 12

1.8

1.8
1.4
1.2

R, 1.0

Ro o

0.8

0.4}

LE:

Fig. 5.—Matching networks.

controls (i.e. in which the resistance elements
are varied) the construction may be some-
what simpler for the r network than for the
7 network, but errors at high or low attenua-

i
AT

|
1 E)sﬁr-j}z:oqm(nﬁ/n‘_:—')db
o P

£
S S {1100
g T /T
£ T
I R, /n?
o] / —
) —
4 —
L |
1 r%_’_T
Tt

n?

Fig. 6.—Malching networks.

tions due to poor contact by the brushes are
less serious with = networks.

Lattice Networks
Although composed of four resistance
elements, lattice networks are almost in-
variably constructed with their resistances
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paired, so that in effect only two variables
need be considered. In this form the network
is balanced with respect to earth and is
symmetrical, exhibiting equal input and
output impedances.

It is often used where balanced attenuation
is required, and is particularly suited to
rotary attenuators owing to the possibility
of using two pairs of commoned movers
traversing a two-bank element assembly.

MINIMUM LOSS

POSITION
4
Vo Lo s
Ao
4 L
pA R;$ R, —
<
i

Fig. v.—Ladder type controls (two-element
sections). Rgy = (A + 1)Ry,; Rgy i j ! Ry,
A2 —1 A+t .

R, A Ry, Ry = N Ry : Min. loss

curvent vatio (A + 1), 3-4 vesistamce, infinite

A 2 . .
loss [( _: 1 — I:|Il’0 ; 3-4 vesistance, min. loss

272
I+———— | Ry, total loss current valio
[ ot I] 0
A 1 , . L .
A X ~{;: . Destgn  basis .—Series input
2

itevative impedance of each ladder section is Ry, .

Shunt input iterative impedance of each ladder

section 1s Rg,. Insertion loss current vatio

between Ry, tevminations for each laddev section

is A Generator R, wmaiched throughout,

1/Ry = 1/Rgy + ¥/Rgy. Load Iy wariably
wmismatched.

The network has the disadvantage of
liability to large errors in loss when the
attenuation is high, unless high accuracy is
maintained in element values. This dis-
advantage is not so serious as might at first
appear, since large attenuations are in any
case difficult to achieve accurately with
balanced circuits, since slight unbalances
with respect to earth in generator and load
will cause coupling between them through the
earth circuit. Design formulae are given in
Fig. 1, network 7.

The form of lattice network in which the
diagonal elements are unequal i1s of little
importance when all elements are resistances,
and need not be considered.

Bridged-r Networks

Fig. 1, network 8, shows a form of bridged-=
network which is particularly useful for

THE WIRELESS ENGINEER
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symmetrical unbalanced variable attenuators
of the rotary type. This is because only two
variable elements are required in order to
maintain the constant resistance property at
both input and output terminals, and give
any desired value of attenuation. The
balanced form requiring three variable
resistances and four fixed resistances Rgfz,
is also sometimes used. At high attenuations
the variable resistances may have incon-
venient values, in which case the arrangement
of network g is sometimes used. It should,
Lowever, be noted that the maximum
attenuation obtainable with this network is
limited according to the relation
A4 A—1I
A—1I Zn A1

A more economical arrangement when
attenuation is high, is to vary only one of the
elements R,, or R,, the other element R, or
R, being left short or open circuited. The
network then behaves as a = or r network
with a small impedance error, amounting to
less than one per cent. for losses greater
than 40 decibels.

Ladder Type Controls

Of the various means for controlling the
power in a load so far mentioned, all require

INPUT
INPUT 1

INPUT 2

(a) (b)

N
LINE
impeDANCE Z

INPUT ¢

INPUT 2

SALANCING
NETWORK (o)

Fig. 8.—Resistance hybrids.

at lca;t two variable elements with the
exception of the series and shunt inserted
rheostat.
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Either of these latter, however, causes
large impedance changes for a large control
range. To provide the economy of a single
moving arm without large impedance fluc-
tuation for a reasonable control range,

h
!
|
:n GENERATORS
|
1 Ry

Ra %R.
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metrical or unsymmetrical and afterwards
combined to form the same general ladder
shape. This method is mainly applicable
where neither generator nor load is to face a
constant impedance, but where impedance

R, = T R, 2m—1 Ry —u+\/n2+4(n—r)
Ry n R, n* R; o 2
Lossdb = 101 — JF
o ogio(21 — 1) Ry _ (. R_,‘)
NoteE :(—If R, replaced by R, * R.?
Rg R
0 Loss db = 20 log,, 0
e R, SORy — Ry
NoTE :—
where Loss computed as R
s -1 Power in R’g/Power Input Loss db = 10 108'10'1?“;"'
a o fB= m—x) 0 Ry = Ry in value.

additional loss incurred is
10 logyo{2nn — 1) db

Yig. 9.—Pavrallel mixers.

various forms of ‘‘ladder ™ controls have
been evolved. They all consist of series and
shunt resistance elements permanently con-
nected to the load, but having the generator
switched between points in the series chain.

The absence of rigid requirements permits
a variety of design methods, but all have a
finite minimum loss and show impedance
changes at one termination.

Fig. 7 gives an example of this type,
designed to match the generator at all
control positions. The generator faces
etfectively two paralleled chains of two-
element networks, and each pair of elements
may be considered as a matching network
between these two impedances, whose values
are therefore determined by the loss between
steps. For equal decibel intervals therefore,
a uniform ladder network is obtained which
is terminated in its iterative impedance at
the end remote from the load.

Alternatively, design may be based on
three-element networks, which may be sym-

fluctuations are kept as small as possible.

The impedance variations facing the load
are a disadvantage of ladder type controls,
where smooth control of attenuation is
required as in broadcast mixers. For
example, in a typical control with 2 db steps
the impedance varies from 1.9 to 3.1 times R,,.

Combining Circuits

When a number of lines are to be com-
bined, various simple circuits may be used
to effect this while at the same time pre-
serving prescribed conditions of impedance
or attenuation.

The simplest type of combining circuit,
known as the resistance hybrid, is used to
combine two channels into one or two other
channels, without interaction between them.
The general arrangement is shown in Fig. 8q,
in which it will be seen that by balancing the
bridge network, disturbances on one channel
can be prevented from reaching the other.
Figs. 86 and 8¢ show applications to give two
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mutually independent outputs into constant
resistance circuits, and to give an output
into a line of varying impedance.

Mixers

When a number of programmes are to be
combined in varying proportions, as at a
broadcast studio control position, mixers are
used. A number of types are possible to
meet specific needs.

Simple series mixers have alrcady been
described under ““ Single Element Networks,”
wherein zero minimum loss is obtained when
any one channel is used alone. Three other

]

200 O
- 6000 —p-

:

- 600 Q>

— 8000 — minimum Loes ecz db

0

- 600

(4] 300 O
-1

-— 6000 —p 4600 (2 —p

7

minimum Loss s8¢ db

- 2000 —

Kimindy;

types of multi-channel mixer design are
shown in Fig. g, the basis of these designs
being matching of generators and load.
Practical forms of the circuit of Fig. g are
shown in Fig. 10 with constant resistance
attenuators added as controls. It will be
noticed that the circuits have been combined
in parallel, and thus all may be used balanced,
or as is generally preferable, all circuits may
be used with one side earthed. This advan-
tage does not apply with the resistance

May, 1940

hybrid arrangement, where at least one of
the two circuits to be combined must be
balanced.

Change-over Faders

When transition from one programme
source to another by the rotation of a single
control is required, a change-over fader must
be used. This may take the form of a two-
channel mixer as in Fig. 10, with the two
attenuators ganged and suitably graded, but
economy can be obtained by special designs.
For example, L attenuators can be combined
as in Fig. 11, in which each brush is designed

360 G

-+— 8000 L4

- 800 0—p T WwWW—o

| i |
E
{ -

- 800 0 —P=

300 0

- 8000

\
{

minimum Loss 12.04 db

380 0

- 600 (1~

Fig. 1o.—Parallel mixers. Note :—attenuators
600 ohm characteristic impedance.

to make contact with diametrically opposed
contacts, thus necessitating only two rotors.
One important advantage of this network is
that it introduces no loss in either of the
minimum loss positions.

The price paid for the simplicity of struc-
ture is the inter-relation between the channel
losses and the impedance facing the load.
This resistance can be made invariant, but
the behaviour of the two losses is then
undesirable. The basis of design chosen for
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the faders of Fig. 11 is that the load peak
volts remain constant for any position of the
control, presuming sources of equal random
peak voltage and neglecting the bridging

effect of one channel on the other. Type 2
10 .'..'“}7 F- SV V- 2 1 3
U AR ARR HER el e s

a [ s 7 e » 10 0N
H G F E o [+ B A
Resistance Values
Typel Tvpe 2
A 4] 0
B 0 113
C 67.3 134.5
n 180.2 159.5
E 349.5 190
F 767 309
G 2,810 627
H 13,862 2,117
] 88,170 14,300
K © ©
L o oc
M © €
N L] 1,830
(o] 3,415 565
P 852 282
Q 338.7 207
R 176.4 160
S 78.9 136
T 9.0 80
w 0 20
X 600 600

Fig. 11.
balanced circuits.
brushes move from 1-11.

Change-over fader for 600 ohin un-
As handle is turned clockwise

fader has been modified to give a more
pleasing transition from onec programme to
the other with the number of positions avail-
able. The measured loss behaviours of both
types, and the calculated impedance
behaviour of type 1, are shown in Figs. 12
and 13.
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Sender Circuits

Resistance networks are frequently intro-
duced after a generator or before a load in

INPUT 2

INPUT 1

Fig. 12.—Change-
over fader for un-
balanced civcuits.
Inputs from two
equal generators of
tmpedance Ry,
load impedance
Ry,. For walues
for 600 ohm cir-
cuils see I'ig. 11.

aTTENuaTION db

sTUD

order to provide protection against im-
pedance fluctuations.

It can be shown that the power ratio on
the two sides of such a network is equal to
the ratio by which small impedance fluctua-~
tions are reduced, e.g., if a generator R, is
followed by a matching network giving a
10-decibel loss before a load R,, as compared
with the power which would be delivered
from a matched generator, then small
impedance fluctuations in R; or R, will
appear as one-tenth of the proportional
fluctuation on the other side of the network.

Special forms of such networks are used

INPUT ¥

INPUT 2

Raq

LOAD CURRENT RATIO,REF ZERQ (0SS

WA
10 il
LE3
Ro 1
o.al———L
IMPEDANCE FACING 104D R 1N
TERMS OF GENERATOR & LOAD
imPEDANCE R,
=T
I~ l
Roy 1. f - T
Ro 14 — -
1% 2 0 [y 10 Ay

iMPEDANCE R,, FACING GENERATOR

Fig. 13.—Type 1 change-over fader.

when it is desired to give a calibrated output
from a generator, L networks being often

C
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used in which one arm contains the measuring
instrument,

Since the design of such networks is
governed so much by the calibrating means
available and the methods employed, they
will not be discussed further.
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Wireless Patents
A Summary of Recently Accepted Specifications

Ths following abstvacts ave prepared, with the permission of the Controlley of H.M. Stationery Office, from
Specifications obtainable at the Patent Office, 25, Southampton Buildings, London, W.C.2, price 1/- each

ACOUSTICS AND AUDIO-FREQUENCY CIRCUITS
AND APPARATUS

516 745.—Mecans for reducing high-tension con-
sumption in a low-frequency amplifier.
O. B. Sneath. Application date 6th July, 1938.

516 935.—Low-frequency push-pull amplifier with
negative feed-back for preserving “ balance ” and
preventing distortion.

Marconi’s W.T. Co. (assignees of N. J. Oman).
Convention date (U.S.A.) 14th July, 1937.

517 555.—Sound reproducer and amplifier designed
for use with small portable wireless sets or deaf-aid
appliances.

W. E. Harman. Application date 30th July, 1938.

AERIALS AND AERIAL SYSTEMS

517 306.—Short-wave aerial for radiating a wireless
beam which will guide an aeroplane to ground,

G. L. Davies. Application date 20th February,
1939.

517 342.—Construction and arrangement of dipole
aerials, particularly for transmitting and receiving
television signals.

Marconi’s W.T. Co. (assignees of P. S. Carter).
Convention date (U.S.A.) 24th July, 1937.

517 772.—Short-wave aerial system mounted co-
axially with the metal mast, say of a ship, and
means for coupling it to a transmitter or receiver.

E. C. Cork and J. L. Pawsey. Application date
28th June, 1938.

DIRECTIONAL WIRELESS

517 580.—Directional receiver with mannal, as
distinct from automatic, sensitivity control, and an
automatic warning device against the so-called
180° ambiguity.

Marconi’s W.T. Co. and C. S. Cockerell. Appli-
cation date 29th July, 1938.

517 667.—Blind-landing system designed to allow
an aeroplane to maintain full aerodynamical
stability up to the point of making contact with
the ground.

W. H. A. Thiemann (communicated by Bendir
Aviation Corp.). Application date 3rd June, 1938.

517 826.—Radio-navigational system which enables
the position of a mobile craft carrying a wireless
receiver to be continuously indicated on a map or
chart.

Marconi’s W.T. Co. (assignees of V. K. Zworykin).
Convention date (U.S.A.) 24th September, 1937.

517 840.—Overlapping ‘* array ”’ of rhombic aerials
designed to give highly-directional results.

Mavconi’'s W.T. Co. and O. Bokm. Application
date 8th August, 1938,

RECEIVING CIRCUITS AND APPARATUS
(See also under Television)

516 8o1.—Push-button tuning in which the wave-
change switch adapts the set for manual control
and also releases all operated buttons,

Kolster-Brandes and R. S. Lawrence.

Application
date Sth July, 1938.

C 2
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516 830.—Circuit for receiving phase- or frequency-
modulated signals.

Dubilier Condensev Co. (1925).
(Switzerland) 11th July, 1937.

Convention date

516 891.—Radio receiver adapted to be automatic-
ally tuned to one or other side-band of the trans-
mitted carrier-wave to a degree that depends upon
the strength of an interfering signal.

Kolster-Brandes and C. N. Smyth.
date 12th July, 1938.

Application

516 goo.—Push-button receiver with sub-divided
tuning-ranges.

W. J. Polydovoff. Application date 12th July,
1938.

516 go1.—Television and sound receiver, also
capable of receiving ordinary broadcast pro-
grammes, with a common frequency-changer.

The Generval Electric Co. and D. C. Ispley.
Application date 27th July, 1938.

517 201.—Wireless receiver in which only certain
push-button selectors are effective on each setting
of the wave-band switch.

Standard Telephones and Cables (communicated by
P. A. J. Visschers). Application date 22nd July,
1938.

517 289.—Suppressing  static interference In a
wireless receiver by first compressing the signals
and then expanding them.

K. H. Meiev. Application date 18th July, 1938.

517 362.—Conjoint control of tuning and reaction
in a short-wave rcceiver.

J. E. Rhys-Jones ; R. E. Bazin; R. E. Howard ;
and The Plessey Co. Application date 2nd July, 1938.

517 420.—’ush-button tuning control with means

for automatically setting the circuits to the

appropriate wave-band for any selected station.
A. H. Cooper. Application date 17th June, 1938.

517 636.—Motor-controlled automatic tuning sys-
tem, the motor being driven in one direction or the
other according to whether the initial error in
tuning is above or below the correct irequency.
Marconi’s W.T. Co. (assignees of W. R. Koch).
Convention date (U.S.A.) 31st July, 1937.

517 671.—Means for preventing the suppressor-grid
of a pentode valve from rising above a small
positive potential under working conditions.
Standard Telephones and Cables and F. D.
Goodchild. Application date 3rd August, 1933.

TELEVISION CIRCUITS AND APPARATUS
(For TRANSMISSION AND RECEPTION)

516 743.—Construction and arrangement of the
magnetic deflecting system for a cathode-ray tube,

particularly for preventing ‘‘ pincushion” dis-
tortion in television.

Telefunken Co.  Convention date (Germany)
6th July, 1937.
516 749.—Modulating circuit for a television

receiver employing a light cell of the supersonic
pressure-wave type.

Scophony and S. H. M. Dodington.
date 8th July, 1938.

Application
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516 782.—Mains rectifying unit for supplying the
high voltages required by a cathode-ray television
receiver.

The Geneval Electric Co.; W. H. Aldous
D. C. Espley. Application date 7th July, 1938.

516 786.—Cathode-ray tube in which the deflecting
electrodes cause the scanning spot to make a
circular trace on the fluorescent screen.
Siemens Apparate und Maschinen
Convention date (Germany) 7th July, 1937.

and

G.onb.h.

516 946.—Television receiver with means for
precisely controlling the initiation of the framing
impulses when using interlaced scanning.

Fevvanti and M. K. Taylor. Application dale
3vd August, 1938.

517 170.—Preventing the effect of ““ static ' inter-
ference, particularly on relayed television signals,
by a method of completely suppressing the signals
for short periods.

E. L. C. White and R. P. Chasnar.

Application
date 20th July, 1938.

517 181.—Separating the synchronising impulses
from the picture signals in a television receiver.

D. von Oettingen. Convention date (Gerinany)
25th February, 1938.

517 392.—Mechanically-stabilised valve circuit for
generating the synchronising impulses in a tele-
vision receiver.

Cie des Cowmpteurs.
28th July, 1937.
517 427.—Fluorescent screen for a cathode-ray
television receiver constructed and designed to
prevent the accumulation of undesired electric
charges.

Baird Television ; A. K. Denisoff ; and J. M. S.
Spiers. Application date 27th July, 1938.

517 428.—Arrangement of a hinged translucent
viewing-screen in a television receiver cabinet.

Convention date (France)

Baivd Television and L. C. Bentley. Application
date 27th July, 1938.
517 482.—Television transmitter tube with a

sensitive ‘‘ mosaic '’ screen which is flooded by a
beam of electrons before being scanned by a second
beam.

Baird Television and V. A. Jones.

Application
date 29th July, 1938.

517 483.—Reproducing television pictures on a
screen which is rendered luminescent by ultra-
violet rays, the luminescence being modified by the
received picture signals.

Baivd Television and V. A. Jones.

Application
date 29th July, 1938.

517 514.—Cathode-ray tube with a transparent
photo-electric cathode at one end and a fluorescent
screen which produces secondary emission at the
other.

Baurd Television and C. F. Chapter.

Application
date 14th June, 1938.

517 597.—Deflecting system for the electron beam
of a cathode-ray tube designed to prevent the
so-called ‘* Keystone '’ distortion effect in television.

Baird Telewision and G. R. Tingley. Application
dates 8th August and 20th September, 1938.
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517 666.—Variable-gain amplifier, particularly suit-
able for fading-out one television scene in favour
of another from a different studio.

Philco Radio and Television Corpn. (assignees of
P. J. Konkle. Convention date (U.S.4.) 25th May,

1937.
TRANSMITTING CIRCUITS AND APPARATUS

(See also under Television)

516 750.—Ilectron-discharge oscillator with a
liollow resonator for generating wavelengths of the
order of 10 centimetres.

Standard Telephones and Cables (assignees of

F. B. Llewellyn). Convention date (U.S.A.) 31st
July, 1937.
530 989.—Arrangement for minimising ‘ noise '’ in
a signalling system over cables carrying high-
frequency signals and telegraph or voice-frequency
currents.

Standard Telephones and Cables and A. L. Long.
Application date 15th July, 1938.

516 993.—Re-diffusion system for distributing
broadcast programmes over an existing telephone
network.

Automatic Telephone and Electric Co. ; R. Taylor ;
and G. T. Baker. Application date 15th July, 1938.

517 180.—Negative feed-back circuit for effecting
volume compression or expansion, particularly in
short-wave telephone systems.

Standard Telephones and Cables and R. 4. Meers.
Application date 21st July, 1938.

517 264.—Ultra-short-wave oscillator with a storage
circuit having dimensions comparable with the
wavelength.

A. H. Stevens
Stanford Junior
215t April, 1938.

517 313.—Controlling the flow of electrons through
a hollow tube and building-up a standing wave
system, particularly for generating ultra-short
waves.

A. H. Stevens
Stanford Junior
21st April, 1938.

517 329.—Balanced modulator (or demodulator)
circuit, including pentode valves in which the input
and output impedances are balanced by negative
feed-back.

Telephone Manufacturing Co.; L. H. Paddle ;
and B. Drake. Application date 2znd July, 1938.

517 330.—Carrier-wave transmission system with
automatic control of the direction of the repeaters
at intermediate stations.

Standavd Telephones and Cables; F. C. Wright ;
and S. E. Aldvick. Application date 22nd fuly, 1938.

517 526.—Llectron-discharge device for generating
very short waves of the order of infra-red light.
Telefunken Co.  Convention date (Germany)
23rd July, 1937.
518 390.—Negative feed-back circuit for stabilising
the operation of a screen-grid amplifier, particularly
when handling high power or short waves.
BS. N. Maclarty. Application date 23rd August,
1938.

’

(communicated by The Leland
University).  Application date

(cominunicated by The Leland
University).  Application dale
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OF ELECTRONIC-DISCHARGE

DEVICES
516 785.—Lilectron-multiplier in which the dis-
charge current is modulated at an intermediate
stage in the tube.

Baird Television (communicated by Fernseh AkL.).

Application date 7th July, 1938.
517 577.—7Thermionic valve which produces a
definite beam or jet, as distinct from a stream of
electrons, and is designed to handle very short
waves.

Marconi's W.T. Co. and N. Levin.

date 29th July, 1938.
517 579.—Cathode-ray tube fitted with auxiliary
deflecting plates which impart a momentary radial
movement to an electron stream which normally
traces out a circular path.

Marconi's W.T. Co. ; G. F. Brett; E. G. Herriott ;
and H. J. S. Gratze. Application date 20th July,
1938.

517 643.—Construction of the target or impact
electrodes used to produce secondary emission in
electron-discharge tubes.

Philips’ Lamp Co. Convention dale (Netherlands)
7th August, 1937.

517 743.—Construction and composition of a valve
clectrode designed to produce a high degree of
secondary emission.

Philips” Lamp Co.
oth August, 1937.
517 806.—Means for cooling the photo-electric
cathode of an electron-multiplier so as to reduce
background ‘‘ noise.”

CONSTRUCTION

Application

Convention date (Netherlands)

Radio Akt. D. S. Loewe (K. Schlesinger). Con-
vention date (Germany) 16th February, 1937.
SUBSIDIARY APPARATUS AND MATERIALS

516 803.—Thermionic valve circuit for generating
special wave-forms, such as are required for com-
paring frequency and phase characteristics.
Kolster-Brandes and P. K. Chatterjea. Applica-
tion date 8th July, 1938.
516 9g24.—Compact tuning-unit consisting of an
iron-cored coil with coaxial condenser.
Telefunken Co.  Convention date
13th July, 1937.
517 179.—Method of operating and controlling the
biasing potentials for a thermionic valve used as a
direct-current amplifier.
British Sangamo Co.
10th August, 1937.
517 200.—Negative feed-back circuit for reducing
the static impedance, particularly of a pentode
amplifier, to its dynamic value.
Standard Telephones and Cables and R. A. Meers.
Application date 22nd July, 1938.
517 606.—Means for preventing the radiation of
“ static ”’ disturbance from electric appliances such
as vacuum cleaners.
The Geneval Electric Co. and H. C. E. Jacoby.
Application date 11th August, 1938,
518 317.—Arrangement of the objective * lens ”
and gate-space in an electron microscope.
“ Fides ' G.n.b.h., Convention date (Germany)
24th August, 1937.

(Germany)

Convention date (U.S.A.)
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PROPAGATION OF WAVES

1743. CoNvEX ENDOVIBRATORS.—M. S. Neiman.
(Jzvestiya Elektropyom. Slab. Toka, No. 10,
1939, pp. 21-27.) . .
The advantages of monocylindrical over spherical
endovibrators (see 455 of February) are pointed out
and a mathematical investigation is presented of
electromagnetic oscillations within a right circular
cylinder.

1744. ToromDAL ENDOVIBRATORS.—M. S. Neiman.
(Izvestiya Elektroprom. Slab. Toka, No. 11,
1939, PP- 24-34.) i
The spherical and monocylindrical endovibrators
examined in two previous papers (se¢ 1743, above)
possess a low decrement, but their size is deter-
mined by the lowest resonant frequency and this
may become important when operatmg on longer
waves (i.e. on metric and ‘‘short” waves). In
the present paper the so-called toroidal endo-
vibrators are considered, which have a somewhat
higher decrement but are smaller in terms of the
operating wavelength. Such an endovibrator in
its simplest form consists of a hollow metal toroid
with a slit along the inner circumference, on the
sides of which rest two parallel metal discs, the
whole forming a closed conducting surface (Fig. 1).
Methods are indicated for calculating the natural
wavelength, decrement, and equivalent impedance
of the system. It is pointed out that this type of
endovibrator can easily be adapted for continuous
variation of the natural wavelength over a wide
range, and several methods for doing this are
suggested. A drawing (Fig. 5) and a photograph
(Fig. 12) are shown of such a system, the operating
wavelength of which can be varied between 3 and
8 m. The over-all dimensions of this are 100 cm
X 82 cm.

H-WAVES PASSING THROUGH CIRCULARLY
CurvED WaAVE GuiDEs, and [EH]-Waves
PASSING THROUGH CIRCULARLY CURVED
WAVE GUIDEs.—S. Sonada, S. Morimoto,
& M. Ito. (Electrot. Journ., Tokyo, Feb.
1040, Vol. 4, No. 2, p. 47: pp. 47-48.)
Further development of the work dealt with
in 4275 of 1939. Buchholz’s similar results,
by a different method, are mentioned (2629
of 1939).

RESEARCH oN WAVE GUIDES AND ELECTRO-
MAGNETIC HORNs: ReEPORT I—ELECTRO-
MAGNETIC WAVES RADIATED FROM THE OPEN
END OF A WaVE GUIDE OF CIRCULAR
SeEcTiON, and REPORT II-——FUNDAMENTAL
THEORY OF WAVE GUIDES AND ELECTRO-
MAGNETIC HORNS CONSTRUCTED BY POLAR
COORDINATE SURFACES.—Sonada. (See 1886.)

1745.

1746.

1747. MEASUREMENTS WITH ULTRA-SHORT [and
Micro-Wave] ELECTRIC WAVES ON WIRES.

—Hartshorn. (See 1953.)

ON THE ELECTROMAGNETIC RADIATION FROM
PoinT SourcEs.—Fradin. (See 1856.)

1748.

WIRELESS PROPAGATION AND THE RECIPRO
city Law.—T. L. Eckersley, S. Falloon,
F. T. Farmer, & W. O. A\gar (Nature,
1oth Feb. 1940, Vol. 145, p. 222.

Tests on two-way transmission w ere made be-
tween Chelmsford and Bodmin, using pulses in each
direction, with variable transmitter frequency;
the echo pattern due to the distant transmitter
was observed at each station on a cathode-ray
tube and the oblique critical frequencies of F region
were measured for the two opposite directions of
propagation. “* These frequencies were found to be
identical for the two directions, both for the ordinary
and extra-ordinary waves, showing that so far as

1749.
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electron limitation is concerned the conditions for
propagation in one direction are the same as in the
opposite direction. This special case of reversi-
bility suggests that the law of reciprocity may be
more generally valid in the ionosplere, since the
critical rays examined are particu.arly sensitive
to the properties of the refracting mnedium.” Cf.
Latmiral, 1308 of April.

1750. THE SCATTERING OF WavEs IN Rapio
TrANsMISSION [Analysis of Lffect: Pro-
duction by Momentary Irrezularities and
Small Clouds in E Region].—T. L. Eckersley :
R. L. Smith-Rose. (Nature, 24th Feb. 1940,
Vol. 145, p. 317: notes on recent L.EE.
paper.) See also 1304 of April.

1751. A METHOD FrOR CALCULATING THE FIELD
STRENGTH ON SHORT WAVES AT THE SHORTER

Distances.—T. 1. Shchukina. (fzvestiya
Elektroprom. Slab. Toka, Nbd>. 10, 1939,
pp. 4-20.)

It is pointed out that the existing methods for
calculating the field strength on short waves are
only valid for distances from 1500-2000 km up-
wards, for which the angle of incidence of the
incoming ray can be regarded as practically con-
stant. On shorter distances, however, the angle of
incidence can vary as much as from 5° to 85°, and
it is therefore necessary in this case to take into
account the vertical directivity of the transmitting
aerial as well as the angle of incidence of the ray
on the reflecting layer. For short distances and
wavelengths within the range of 50-200m, layers
E and F, (and a sporadic layer E,) arz particularly
important, and it is shown that widely different
results are obtained according to the layer from
which reflection takes place. The przsent investi-
gation is therefore mainly concerned -with methods
for determining the optimum wavelengths for
different periods of the day from a study of the
ionisation charts of the layers. Formulae are
quoted, both taking into account and neglecting
the absorption of the waves, and a numerical
example is given.

1752. DETERMINATION OF MiNniMuM  WORKING
WAVELENGTHS FROM MEASURENENTS OF THE
IoNospHERE [Conflicting Requirements of
Upper (Reflecting) & Lower (Absorbing)
Layers : Four Main Advantages of Employ-
ment of Minimum Working Wavelength :
Derivation of Equation f = f.[cos yq, and
Its Representation by Graplis: Use of
These at Moscow Wireless Cemtre].—K. M.
Kossikov. (Comptes Rendus 1Doklady) de
U'Ac. des Sci. de I'URSS, No. 2, Vol. 23,
1939, pp. 140-142: in English.)

Here f,, is the critical frequency for vertical
incidence, and g (= cos y,/cos y) is approximately

1.35 and 1.1 for ¥ and E layers respzctively.

1753. NON-SEASONAL BEHAVIOUR OF THE IF KEGION
[Tonisation Measurements in Various Lati-
tudes, with Harmonic Analysis of Intensity
Curves].—S. L. Seaton & L. V. Berkner.
(Terves. Mag. & Atmos. Elec., No. 3, Vol. 44,
1939, Pp- 313-319.) For previcus work, on
the F, ionisation, see 2192 of 1938.
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1754. ON THE JONISATION IN THE UPPER ATMO-
sPHERE [No Serious Difference between
Pannekoek’s and Chapman’s Theories :
Wave-Mechanical Formula for Absorption
Coefficient (replacing Kramer’s Expression) :
Chapman’s Formula for Electron Production
as Function of Height obtained as Special
Case: etc.]—M. N. Saha & R. N. Rai.
(Proc. Nat. Inst. Sci. India, Vol. 4, 1938,

PP- 319-336.)

1755. SOLAR ACTIVITY AND RaD10 RECEPTION IN
1938 [Dutch P.T.T. Observations, & General
List of 1938 Papers on the Subject].—
J. H. C. Lisman. (Tijdschrift van het Neder-
landsch Radiogenootschap, No. 3, Vol. 8,
1939, pp- 293-303 : in Dutch.)

The writer deals first with the displacement of
working wavelengths : the sunspot character figure
for 1938 was 109.5 compared with 114.4 for 1937
(whereas in 1936 it was only about 80) and Koot-
wijk was thus able to kecp its transmissions on the
same wavelengths as for 1937 ; the trend towards
shorter wavelengths seems to have come to an end
with the passing of the sunspot maximum.

The rest of the paper is concerned with the
Decllinger effect. Table I shows that in 1938 the
Noordwijk station recorded 72 cases in all, of which
45 were severe (indicated by “ 3’ and “2” in
the third column); the corresponding figures for
1937 were 60 and 40. The table leaves out a large
number of disturbances (notably in January, accom-
panied by auroral displays) which are considered
not to be true Dellinger etfects. The fourth column
indicates the simmltaneous occurrence, or absence,
of solar eruptions. For all Dellinger effects, the
coincidences amounted to 43%; for the severe
effects, to 49%. The figure on p. 299 shows the
magnetic records for 24th March, when there was
a ““2 " Dellinger effect and a ““ 2 solar eruption.
Fig. 3 covers the years 1934/1938 and shows the
correlation between severe (‘3" and “27') Del-
linger effects and the number of sunspots and of
severe (>1) solar ecruptions between o400 &
2100 GMT, 'in 3-monthly totals. The relation
between s, the sunspot figure, and d, the number
of “3” and 2" Dellinger effects observed at
Noordwijk in a year, was found to be given by the
formula d = 0.0034 s* - 4. Finally, the belief
that directional changes also play a part in the
Dellinger effect is mentioned, and in this con-
nection reference is made to the London/New York
tests with a broadside Musa aerial (Bown, 4622 of
1938) : here, deviations of from 4 to 12 degrees in
the horizontal plane were found in the incoming
beam during magnetic disturbances and solar
eruptions.

1756. THr CORONAVISER [with Some Photographs
of Prominences].—A. M. Skellett. (Bell
Lab. Record, Feb. 1940, Vol. 18, No. 6,
pp. 162-166.) TFor previous papers se¢ 1934
Abstracts, p. 610, and 30 of January.

1757. loNosSPHERIC EFFECTS ASSOCIATED WITH
MAGNETIC DISTURBANCES.—Berkner, Wells,
& Seaton. (Terves. Mag. & Atmos. Elec.,
No. 3, Vol. 44, 1939, pp. 283-311.)



1759-

1760.

1761.

1762.

1763.

1764.

1765.

17606.

THE

FiNaL RELATIVE SunspoT NUMBERS FOR
1938 AND MONTHLY MEANS OF PROMINENCE
AREAS FOR 1931-1938, and TABLES ON
SunspoT FREQUENCY FOR 1749-1938.—
W. Brunner. (Terves. Mag. & Atmos. Elec.,
No. 3, Vol. 44, 1939, pp. 243-245: pp.
247-256.)

A MECHANICAL ANALOGY TO THE MOTION
oF ELECTRONS IN Gases [Two-Dimensional
Motion of Steel Sphere on Inclined Plane
with Large Number of Projecting Nails
gives Analogy to Steady Motion of Electron
Stream through Gas under Uniform Electric
Fields : Velocity Distribution Curves].—
G. D. Yarnold. (Phil. Mag., Jan. 1940,
Series 7, Vol. 29, No. 192, pp. 47-51.)

A 27.3-DAv PERIOD IN THE AURORA BOREALIS
—F. E. Dixon. (Terres. Mag. & Atmos.
Elec., No. 3, Vol. 44, 1939, pp. 335-338.)

AURORAL WORK IN SOUTHERN NORWAY
IN THE YEAR 1938 [Survey].—C. Stérmer.
(Terres. Mag. & Atmos. Elec., No. 3, Vol. 44,
1939, pp. 233-242.)

HEIGHT oF MOTHER-OF-PEARL CLOUDS OB-
SERVED IN SOUTHERN NORWAY DURING
1926-34.—C. Stérmer. (Nature, 1oth Feb.
1940, Vol. 145, pp. 221-222) Tor pre-
liminary results see 1933 Abstracts, pPP-
497-498 ; ¢f. 1320 of April.

“ FORMELN UND TABELLEN ZUR BERECHNUNG
DER  NIVELLITISCHEN REFRAKTION "’ [in
Surveying : Refraction by the Air near the
Ground, and Factors affecting It: Book
Review].—T. J. Kukkamiki. (Zeitschr. f.
Instrumentenkunde, Jan. 1940, Vol. 6o,
No. 1, p. 31.) From the Finnish Geodesic
Institute.

THE TRANSPARENCY OF THE ATMOSPHERE -
VI—-THE “ WaITE Haze " [Hypothetical
Term in  Atmospheric Absorption Co-
efficient, Independent of Wavelength: a
Useless Artifice].—J. Duclaux. (Journ. de
Phys. et le Radium, Yeb. 1940, Series 8,
Vol. 1, No. 2, pp. 41-43.)

MEASUREMENTS OF WAVE PROPAGATION
IN SOME OSTMARK [Austrian] MINEs [Wave
Penetration takes place through Rock
Itself, not along Tunnels, Shafts, etc:
Reception of Different Frequencies].—V.
Fritsch. (E.N.T., Nov./Dec. 1939, Vol. 16,
No. 11/12, P. 297: short note only.) Cf.
same writer, 1324 of April.

MOMENTUM OF A PHOTON INSIDE A MEDIUM
fand the Corpuscular Aspect of Light
Propagation].—D. S. Kothara. (Sei. &
Culture, Calcutta, Feb. 1940, Vol. 5, No. 8,
PP- 450-457.)
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1768.

1769.

1770.

1771.

1772.

1773.

1774.

1775.
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ON SoME PROBLEMS IN THE DIFFRACTION OF
HEAT [treated by Method of Laplace Trans-
forms and Their Inversion by Operational
Calculus : Thermal Equivalent of Problem
of Diffraction of Electromagnetic Waves).
—A. N. Lowan. (Phil. Mag., Jan. 1940,
Series 7, Vol. 29, No. 192, pp. 93-99.)

MATHEMATICAL THEORY OF IRROTATIONAL
TransLaTION WAVES [where Torces of
Fluid Friction are Negligible compared with
Inertia & Gravitational Forces].—Keulegan
& Patterson. (Journ. of Res. of Nat. Bur.
of Stds., Jan. 1940, Vol. 24, No. 1, pp.
47-101.)

ATMOSPHERICS AND ATMOSPHERIC
ELECTRICITY

Cosmic StaTic [Tests at Wheaton, Illinois,
on High-Resolving-Power Equipment re-
ceiving on 160 Mc/s: Intensity/Galactic-
Longitude Curve follows approximately
the Computed Curve].—G. Reber. (Proc.
Inst. Rad. Eng., Feb. 1940, Vol. 28, No. 2,
pp. 08-70.) The rf. “ transit telescope
was dealt with in a previous article (1889
of 1939 and back reference).

THE PHysICS OF STELLAR INTERIORS AND
STELLAR EvVOLUTION, and THE SPECTRA
OF SUPERNOVAE.—H. A. Bethe & R. E. Mar-
shak : A. Hunter. (Reports on Prog. in
Physics, Physical Society, Vol. 6, pub. 1940,
PP. I-15: pp. 137-144.)

THE INFLUENCE OF A CLOUD IN LIGHTNING
RESEARCHES oN  MobEers  [Electrolytic
Trough Experiments on Field Distribution
show that the Imitation of the Cloud is a
Refinement of only Secondary Importance].
—W. Weber. (E.T.Z., 18th Jan. 1940, Vol.

61, No. 3, pp. 57-59.)

ELECTROMAGNETIC FORCE EFFECTS OF LARGE
CURRENTS IN THE INTERIOR OF CONDUCTORS,
AND THEIR CarcuraTioNn.—P. Bachert :
Foitzik. (£.7.Z., 18th Jan. 1940, Vol. 61,
No. 3, pp. 51-52.) Prompted by Foitzik's
experimental results (1374 of 1939).

THE Use oF ELECTRETS IN ELECTRICAL
INSTRUMENTS [Advantage for Radio Sondes :
etc.].—Gemant. (See 1961.)

A MoreE PrecISE DETErRMINATION OF Hu-
MIDITY FROM THE RECORDS OF AEROLOGICAL
Sounps. —V. G. Dybchenko. (Comptes
Rendus (Doklady) de I Ac. des Sci. de ' URSS,
No. 2, Vol. 24, 1939, p. 143-144 : in English.)

TEMPERATURE MEASUREMENT AND HyGro-
METRY IN RADIO-METEOROGRAPHY.—R. W.
Powell. (Reports on  Prog. in Physics,
Physical Society, Vol. 6, pub. 1940: in a
report on Progress in Heat, pp. 297-329.)
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1776. SENSITIVE ANEROID DisPHRAGM CAPSULE
wITH No DEFLECTION ABOVE A SELECTED
PrEssURE [Sevenfold Increase in Sensitivity
in Radio Sondes above 46 ooo Feet].
Brombacher & others. (Journ. of Res. of
Nat. Bur. of Stds., Jan. 1940, Vol. 24, No. 1,
pp- 31-32 and Plate.)

THE USe oF THE MILLIBAR IN WEATHER
Bureau REePORTs [Protest].—C. H. Sharp.
(Elec. Engineeving, March 1040, Vol. 59,
No. 3, p. 124)

PROPERTIES OF CIRCUITS

1778. CONVEX ENDOVIBRATORS,
ENDOVIBRATORS.—Neiman.
1744.)

1777

and TOROIDAL
(See 1743 &

1779. CONTRIBUTION TO THE STUDY OF THE POTEN-
TIAL FLUCTUATIONS AT THE ENDs OF a
CONDUCTOR OF SMALL VOLUME TRAVERSED
BY A CURRENT [Bernamont Eftect]. —M.
Surdin.  (Rev. Gén. de I'Elec., 3rd/10th Feb.
1940, Vol. 47, No. 5/6, pp. 97—101.)

Thermal fluctuations (Johnson effect) do not
depend on the nature of the resistance but only
on the temperature and the value of the resist-
ance (at any rate when its capacity and induct-
ance are negligible at the frequencies employed).

\When a current is passed through the resistance, the

tluctuation e.m.f. increases, but its magnitude now

depends on the nature of the resistance, on the
current passing, and on the frequency. This
phenomenon was first announced (in 1925) by Hull

& \Williams, who attributed it to imperfect contacts.

Bernamont was the first to make a systematic

study of it and to interpret it according to the

theory of metals (see, for example, 1963 of 1930) ;

Brillouin studied it from the quantum view-point.

The present writer has carried further Berna-
mont’s experimental work, using a number of diffe-
rent films of various thicknesses, and widening the
range of frequencies. He has also extended the
frequency range of Christensen & I’earson’s experi-
ments on the spontaneous fluctuations of carbon

microphones and other granular resistances (2674

of 1936). Thus curve 1 of Fig. 6 gives the distribu-

tion over different frequencies, up to nearly 1 Mc/s,

of ¢,2 for a constant value of current passing through
the microphone capsule: the coordinates are
logarithmic. From 100 ¢/s to 40 kc/s, this quantity
can be represented by a curve of the form (1/v)048;
below 100c¢/s it grows more quickly than this,
while above 160 kc/s it varies inversely as 2
Curves 2-5 refer to sputtered platinum films.
All the curves are limited, at the high-frequency
end, by the Johnson effect; special shapes of
film will have to be devised if the behaviour at
higher frequencies is to be studied, so as to avoid

this. Curves 4 & 35 arc limited towards the low
frequencies at 96¢/s owing to difficulties in
measurement.

Fig. 7 shows the curves, given by the same
resistances, of e,2 as a function of current, for a
fixed frequency of 1024 ¢/s. For the sputtered films,
all the curves have the same shape, and curves
for different frequencies are similar. For small

current values Z increases with the square of the
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current ; for larger currents, less rapidly. In the
case of the microphone the same thing occurs, but
at high current values a cohering action sets in
and the resistance decreases.

1780. ON A PARTICULAR CASE OF PARAMETRICALLY
CoupPLED SvysTEMs [and the Possibility of
Varying Continuously the Speed of an In-
ductive Parametrical Motor: Irequency
Transformation in Practically Any Ratio].—
N. D. Papalexi. (Journ. of Phys. f[of
USSR], No. 5/6, Vol. 1, 1939, Pp. 373379 :
in English.)

See, for example, 2595 & 2596 of 1935. An
inductive ‘* parametrical ”’ alternator with 24 pole-
pairs, running as a motor on a 6oo-cycle supply,
should have shown a speed of 3000 r.p.m. but was
found actually to vary between 500 & 800 r.p.m.
Further investigation showed that the speed could
be varied continuously by regulating the para-
meters of the supply circuit (e.g. by a variable
condenser) while keeping the supply frequency
constant. This result was traced to the reaction of
the rotor on the electrical oscillating circuit para-
metrically coupled to it. The phenomenon is here
analysed. ‘“ The above relation of frequencies and
the possibility of a continuous variation of the
speed of the motor gives us a new peculiar kind
of frequency transformation in practically any
frequency ratio.”

EXPERIMENTAL INVESTIGATION OF A QUASI-
HarMonIC VIBRATOR [of Mathieu Type:
for the Elucidation of Phenomena in Oscil-
latory Systems with Periodically Varying
Parameters, in connection with Frequency

1781.

Modulation, Relaxation Oscillations, Wave
Diffraction, etc.|—H. Neusinger. (A#kust.
Zeitschr., Jan. 1940, Vol. 5, No. 1, pp.
11-26.)

Using an experimental model of a pendulum
with periodically varying restoring force. It is
suggested that an elaborated design would solve
Mathieu difterential equations with perturbation
functions, the theory of which is still incomplete.

1782. Non-LiNEAR CIRCUITS : GRAPHICAL DETER-
MINATION OF PERFORMANCE [Use of Equi-
current-Line Families for Rectifiers with
Choke-Input & Condenser-Input Filters as
I.oad, Resistance Loads, Frequency-Doubler
Circuit, ctc.].—J. Frommer & A. Rédl
(Wireless Lngineer, Jan. 1940, Vol. 17,
No. 196, pp. 4-12.) From the Tungsram

laboratories.

1783. RETARDED RETROACTION.—-Gorélik. (See
1824.)

1784. FEEDBACK IMPROVES LLECTROMECHANICAL
RECORDING.—Vieth. (See 1902.)

1785. ON THE THEORY OF MULTI-STAGE FEEDBACK

[in Radio Transmitters].—Model & others.
(See 1823.)

1786. THE APPLICATION OF FEEDBACK TO WIDE-
Banp OuTPuT AMPLIFIERS.—Everest &
johnston. (See 1940.)



222 THE WIRELESS ENGINEER

1787. A DISTORTION-FREE AMPLIFIER {Fraction of
Main-Amplifier Input Voltage, combined
with Fraction of Distorted Qutput Voltage,
is led to Auxiliary Amplifier to give Correct-
ing Component for Combination with Total
Output : Calculation of Resulting Char-
acteristic and “ Klirr Factor ” Reduction].
—P. O. Pedersen. (Proc. Inst. Rad. Fng.,
Ieb. 1940, Vol. 28, No. 2, pp. 59-66.)

1788. Ox THE THEORY OF RADIO-FREQUENCY
AMPLIFICATION [Treatment by Introduc-
tion of *“ Control-Limit Line " in the I,/V,
Characteristics].—A. Marino. (4lta Fre-
quenza, Feb. 1940, Vol. 9, No. 2, pp. 67-102.)

Although the theory of r.f. amplification is one
of the most lavishly studied problems in wireless
technique, the writer thinks that the method of
treatment presented here is valuable on account of
the clear and complete view it gives of the problem
and because it leads to the simple and rapid
determination of the optimum working conditions
for a given valve of any type (triode, pentode,
etc.).

A)uthor’s summary :(—'‘ After a short discussion
of the functioning of r.f. amplifiers, the concept of
the ‘ utilisation-limiting straight line ’ of the char-
acteristics in the plane of the anode currents I,
and anode voltages V, is introduced, and it is
shown how the drawing of this straight line is
connected, in the triode, with the dissipation at
the control grid, and in the pentode, with the
dissipation at the screen grid.

“Two methods are described of studying r.f.
amplifiers, both depending on the usc of the static
characteristics in the plane of I, and V, and on
the tracing, in this plane, of the above-mentioned
limit-line. The first method is based on the intro-
duction of certain numerical coefficients character-
ising the r.f. amplification of a valve as regards
supply power, power dissipated, useful power,
maximum anode current, conversion efficiency, and
utilisation coefficient; this method enables the
solution to be obtained of all the most complex
problems relating to r.f. amplification (amplifiers
for non-modulated & modulated oscillations, and
modulating amplifiers). The second method, based
on the drawing of a special diagram [pp. 98, 99],
also brings to light all the special characteristics of
r.f. amplification. Both methods have a very
general character . . . and can be employed
whether the valve characteristics are considered
as having a linear, semi-cubic, or quadratic form.”

1789. INVESTIGATIONS ON THE LINEARISATION OF
Cascabpr  AMPLIFIERS [Compensation of
Third Harmonic].—H. Holzwarth. (E.N.T.,
Nov./Dec. 1939, Vol. 16, No. 1112, pp-
279-285.)

The “ klir” factor compensation by pre-
distortion given by R. Targon (German I’atent
No. 382 177) considers only the second harmonic ;
the aim of the present paper is to show how the
third harmonic can also be compensated by pre-
distortion. The end distortions arising from pre-
distortion are first worked out (§1; cascade
amplifier circuit with pre-distortion l'ig. 1); Figs.
2a, b, ¢ show calculated and measured values of
the “ klirr 7 factors of the cascade amplifiers, the
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input and the output valves respectively. It is
found that *‘ the desired compensation of the third
harmonic is only possible when there are positive
cubic distortions of the two single valves, which
together are as great as the cubic distortion arising
from the combination of the quadratic distortions
of the two wvalves.” The conditions for com-
pensation of the third harmonic are worked out
theoretically in § 2; eqn. 20 gives the condition
for the second and third harmonics to vanish in
the case of two equal valves connected one behind
the other and working under exactly equal con-
ditions. §3 gives a practical discussion of this
compensation for two equal valves, with curves
of the connection between working point and
matching ratio (Fig. 4) and of the compensation
condition (Fig. 5). The power delivered is worked
out in terms of various parameters; Fig. 6 shows
the efficiency of the end valve of a compensated
amplifier cascade, which, it is found, can only be
profitably employed if the external resistance is as
large as possible, i.e. in the case of high over-
matching. A practical test of the theory is described.
A high degree of equality in the valves is found to
be required; the compensation is found to be
relatively insensitive towards battery voltage varia-
tions, when grid and anode voltage are derived
from the same source.

1790. ON CHOOSING THE CAPACITY OF TUNED
CIRCUITS IN DESIGNING AMPLIFIERS.—
Chistyakov. (See 1840.)

AMPLIFICATION OF DPOWER AT ACOUSTIC
FreEQUENCIES [Theoretical Examination of
Class A & Class B Amplification, with
Special Attention to the Latter]. — A.
Pinciroli. (Istituto Elettrot. Naz. Galileo
Fervaris, Reprint No. 64, 16 pp.)

1791.

BRIDGE-TYPE DIRECT-CURRENT AMPLIFIER
[with One Arm of Bridge replaced by a
Triode : Derivation of Relation between
Current in Diagonal and Applied Voltage,
as Function of Valve Characteristics, and
Deduction of Best Conditions for Sensitivity
& Linearity : Lxperimental Confirmation].
—L. Sponzilli. (4/ta Frequenza, Jan. 1940,
Vol. 9, No. 1, pp. 59-03.)

A  HicH-EFfriciEncy R.F.
O’Brien & Kees. (See 1822.)

Diope OrrraTING CoNDITIONS [particularly
the Positively Biased Régime].—Sturley :
Court. (See 1877.)

THE PHAse CONVENTION OF CURRENTS AND
VOLTAGES IN Varve CIircuirs.—G. W.0.H.
(Wireless LEngineer, March 1940, Vel. 17,
No. 198, pp. 95-96.)

CONSTANT-POTENTIAL RECTIFICATION [New
Circuit where Load-Current or Supply-
Voltage Fluctuations result in Phase-Swing-
ing which controls D.C. Voltage within
Fine Limits: Low Ripple].—S. A, Stevens
& A. H. B. Walker. (Wireless World, April
1940, Vol. 40, No. 6, pp. 196—199.) ' Noregg "’
& “ Westat” systems: Brit. Pat. No.
493 302.

1792.

1793. AMPLIFIER.—

1794.

1795-

1796.
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1797. TRANSFORMATION THEORY OF GENERAL
StaTic PorypHASE NETWORKS [illustrating
the Power & Simplicity of Matrix Algebra
in This Class of Problem].—L. A. Pipes.
(Elec. Engineering, Feb. 1940, Vol. 59, No. 2,
Transactions pp. 123-128.)

1798. ImpEDANCE NETWORKS [including Filter
Synthesis, Networks with Constant Input
Impedance, and Distortion-Correcting Net-
works].—R. S. Rivlin. (Reporis on Prog.
in Physics, Physical Society, Vol. 6, pub.
1940, pp. 389-402.)

1799. APPLICATION OF THE CAuEr THEORY TO
CAMPBELL-ZOBEL LLADDER-TYPE FILTERS.—
G. Madia. (Alta Frequenza, Jan. 1940,
Vol. 9, No. 1, pp. 25-36.)

Author's summary :—'* After recalling the prin-
cipal points in the Cauer theory of symmetrical
filters, the paper considers a ladder filter of the
Campbell-Zobel type, composed of # similar cells
in series; the impedance and attenuation char-
acteristics of the equivalent lattice-type filter are
derived. 1t is thus found that the poles and zeros
of the characteristic attenuation function are
distributed according to the cosines of the » angles
obtained by the successive addition of the angles
resulting from the division of a semicircle into #
equal parts.”

1800. A BRIEF SUMMARY OF BRIDGE NETWORKS
[with Selected Bibliography of 71 Items).—
W. J. Sceley. (Elec. Emngineeving, March
1940, Vol. 59, No. 3, pp. 108-113.)

1801. S1MPLE TREATMENT OF BAND-PAss FILTERs
{avoiding Usual Employment of Complex
Hyperbolic Functions).—]. Greig. (Wive-
less Engineer, March 1940, Vol. 17, No. 19§,
p. 110.)

1802. THE OSCILLATION I'REQUENCY AND TUNING
IN EXTERNALLY CONTROLLED SINGLE-
CircuiT TRANSMITTERS.—Buschbeck. (See
1816.)

1803. THE PRESENTATION OF DECAYING OSCILLA-
TIONS AS STATIONARY IMAGES ON THE
CaTHODE-RAY TUBE [for Visual Observation
or Simple Photographic Recording : Utilisa-
tion of the Saw-Tooth Time-Base Impulses
(with Their Numerous Harmonics) to Shock-
Excite an Oscillatory Circuit].—]. Czech.
(Zeitschv. V.D.1., 3rd Feb. 1940, Vol. 84,
No. 5, pp. 83-85.) Cf. Campe & Matschull,
760 of I'ebruary; the present arrangement,
however, ‘‘is still simpler.”

1804. A NoTrk ON SELF-INDUCTION [and the Mis-
understandings concerning ‘‘ Rate of Change
of Flux”: Two Errorsin the Usual *“ Cut-
ting Rule ” Formula : etc.].—A. O’Rahilly.
(Journ. I.E.E., Feb. 1940, Vol. 86, No. 518,
pp. 179-187.) See also 8o1 & 3370 of 1939.
“ A clear exposition of the argument, illus-
trated by reference to a rectangular circuit,
is here attempted.”
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1805. VELoCITY-MODULATED BEAMS: THE ELEC-
TrRON DeNsiTy DisTtrIBUTION [Graphical
Treatment for Sinusoidal Modulations,
neglecting Redistribution of Electrons under
Influence of Their Own Fields: Curves
with Wide Range of Validity : Application
to Non-Sinusoidal Modulation].—D. M.

Tombs. (Wireless [Engineer, Feb. 1940,
Vol. 17, No. 197, pp. 54-60.)
1806. VELOCITY-MODULATED BEams [Graphical

Method Too Insensitive to give Correct
Position of Maximum Density: Exact
Solution fonnd Mathematically].—R. Kompf-
ner: Tombs. (Wireless Engineer, March
1940, Vol. 17, No. 198, pp. II0-111))
Prompted by Tombs’s paper (1805, above).

1807. INDUCED CURRENTS IN SPLIT CYLINDRICAL
ELECTRODES By MoviNGg CHARGES [Calcula-
tion for Two-Split & Four-Split Electrodes :
Incorrectness of Fritz’s Field Equation for
Tour-Split Magnetron).—A. Okazaki. (Elec-
trot. Journ., Tokyo, Feb. 1940, Vol. 4, No. 2,
PP. 46—47) For Fritz’s paper see 3379 of
1935 (also 1736 of 1936).

1808. AN EXPERIMENTAL INVESTIGATION OF RESON-
ANCE AND ELECTRONIC OSCILLATIONS IN
MAGNETRONS [Full-Anode, Two-Segment, &
Four-Segment Types: Tendency towards
Discrete Wavelengths : Empirical Formula
A2, = const. for Resonance Oscillations :
Main Effect of Tilt is Broadening of Mag-
netic-Field Range for Oscillation: Reson-
ance & Electronic Oscillations essentially of
Same Nature: etc.].—J. S. McPetrie &
I.. H. Ford. (Journ. 1.E.E., March 1940,
Vol. 86, No. 519, pp. 283-292.)

OSCILLATOR WITH & CoM-
(See 1868.)

1809. A MAGNETRON
POUND F1Erp WinDING.—Ford.

1810. ON THE MAGNETRON CuUT-OFF CURVE, and

INFLUENCE OF MAGNETIC FIELD UPON
ELECTRON MOTION IN AXIALLY SYM-
METRICAL FIELDs.—Spiwak & Zrebny. (See

1866 & 1807.)

1811. THE IMPEDANCE OF THE MAGNETRON IN
DIFFERENT REGIONS OF THE LIREQUENCY
SPECTRUM [Series of Measurements to deter-
mine Special Properties in Dynatron, Reson-
ance, & FElectronic Régimes: Comparison
with Existing Theory]—A. F. Harvey.
(Journ. I.F.E., March 1940, Vol. 86, No. 519,
pp. 297-300.) i

“1It appears that a full explanation [of the
mechanism of operation of the magnetron]j is
difficult unless existing theories of electron motion
in the magnetron, especially under dynamic con-
ditions, are much extended.”

1812. STUDY OF A WHOLE-ANODE MAGNETRON,
NEGLECTING THE SPACE CHARGE.—Bellustin.
(See 1871.)
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1313. A Practicar 112 Mc/s FRrREQUENCY-MopU-
LATED TRANSMITTER [5-6 Watts Output].—
B. Goodman. (QST, Feb. 1940, Vol. 24,
No. 2, pp. 22-25 and 108..110.)

1814. FREQUENCY MODULATOR [Analysis leading
to Method of adjusting Phase of Reactance-
Valve Grid Voltage so as to Eliminate the
Tendency of This Valve to cause Amplitude
Modulation : Increase of Modulation Range :
Experimental Confirmation].—C. F. Sheaffer.
(Proc. Inst. Rad. Eng., I'eb. 1940, Vol. 28,
No. 2, pp. 66-67.)

1815. BARKHAUSEN-KURz  OSCILLATIONS  WITH
Positive Ions [in Place of Electrons in
Cylindrical Triode : Wavelength 500 m :
Frequency determined by Operating Con-
ditions of Triode: Weak Oscillations obey
Scheibe Transit-Time Formula: Various
Oscillation Types for Different Operating
Conditions]. —W. S. Elliott & J. A. Ratcliffe.
(Nature, 17th Feb. 1940, Vol. 145, pp.
265-266.)

1816. THE OsCILLATION FREQUENCY AND TUNING
IN  EXTERNALLY CONTROLLED SINGLE-
Circutt  TRANSMITTERS.—W. Buschbeck.
(E.T.Z., 11th Jan. 1940, Vol. 61, No. 2,
pp. 25-28)

From the Telefunken laboratories. ‘‘ For the
approximate determination of the oscillation fre-
quency of a self-excited transmitter the general

practice is to use the value wy = 1/\/ﬁ obtained
from the Thomson cquation for the free oscillation
of an undamped circuit. This value, which takes
into account neither the valve constants nor the
phase of retroaction, represents only an approxi-
mation. The object of the following paper is to
give a simple procedure which without going back
to the differential equation enables a determination
to be made, on certain simplifying assumptions, of
the oscillation frequency of a circuit which need
not have a phase-pure retroaction.” Among con-
clusions reached is that in separately controlled
transmitters the most common method of tuning,
to the minimum anode-current consumption (maxim-
um impedance), may in certain conditions lead
to serious errors if the tuning is done in that branch
of the circuit from which the output power is
taken (Fig. 3, contrasted with Fig. 4). Finally a
symmetrically damped arrangement is considered,
especially its behaviour to frequency changes.

1317. OSCILLATORS WITH CURRENT-LIMITED
MULTIPLE-GRID VALVES [giving New Possi-
bilities in Frequency Stabilisation, etc.].—
R. Golicke. (E.N.T., Nov./Dec. 1939,
Vol. 16, No. 11/12, pp. 286-297.)

This paper describes ‘‘ current-limited retro-
action generators in which suitable characteristics
are attained, not, as hitherto, by arrangements at
the cathode, but by the use of current-distribution
control (multiple-grid valves). This leads to new
possibilities for the circuit, for amplitude regulation,
frequency stabilisation, and supervision, to make
these generators reliable and well suited to different
uses.””  Properties of multiple-grid valves which
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are useful in current-limited oscillating circuits are
first analysed on the basis of the current-distribu-

tion characteristics (Fig. 1, pentode; Fig. 5,
hexode) and working characteristics (Fig. 6,
hexode). The control grid is found to have a

characteristic with a point of inflexion for a negative
bias point, where the characteristic is steepest. If
the working point is set at this point of inflexion,
stable oscillations can be produced ; the degree of
retroaction determines the length of the character-
istic over which the oscillations extend. The
characteristic is very nearly linear in this region,
so that the “ klirr ” factor of the oscillations is
small, though the linearity makes the adjustment
of the retroaction very critical. This difficulty can
be overcome by automatic regulation of the degree
of retroaction (circuits Figs. 7, 8). Fig. 9 shows a
gencrator with low overtone content, Iig. 10 a
generator for higher frequencies, above about
15 Mc/s.

Frequency-stabilised oscillators can be designed
on the lines of the circuit of Fig. 4, which has low
retroaction. Fig. 11 gives a general circuit for
frequency stabilisation, which compensates for the
effects of anode voltage on the frequency. Fig. 12
shows a frequency-stabilised generator, Fig. 13 its
frequency wvariation with anode voltage. The
effect of the cathode properties on the frequency is
also discussed (Fig. 14, variation of frequency with
filament voltage for circuit Fig. 12). Retroaction
circuits are finally discussed (general circuit Fig. 15,
fed by an clectrode before the control grid). Fig. 16
shows a retroaction circuit with series resonance
circuit or crystal, Fig. 17 a generator for sinusoidal
oscillations with frequency tuning by resistances
and condensers, Fig. 18 a circuit for distant fre-
quency control. Various working characteristics
(*“ klirr " factor, output voltage, etc.) of the circuit
of Fig. 17 are shown in Figs. 1g9-21.

1818. STABILISATION OF THE FREQUENCY OF AN
OsCILLATION GENERATOR WITH THE HELP
OF AN AUXILIARY VALVE COUPLED TO IT
fand the Good Results obtained by the Dutch
Colonial Department on a Wavelength of
about 16 m].-——G. Schotel. (T4jdschrift van
het Nedeviandsch Radiogenootschap, No. 3,
Vol. 8, 1939, pp. 271-292 : in Dutch.)

A 3-months’ test showed a maximum deviation
of 4 0.006%, on the shortest of the three optional
waves of the transmitter : this is to be compared
with the Cairo Convention rule of 0.01%. The
theory of the method developed is given in full.
Fig. 7 represents the practical circuit, and is in fact
a combination of the oscillator with its coupled
reactance-variation valve, as seen in Fig. 5 (¢f. also
Kusunose & Ishikawa, 1932 Abstracts, p. 342),
with the * discriminating "’ circuit represented in
Figs. 6 & 6a (see Foster & Seeley, 2543 of 1937).
It therefore constitutes the application of an
** automatic tuning correction * circuit, of broad-
cast-receiver technique, to the stabilisation of a
transmitting station.

On the last page it is pointed out that the arrange-
ment permits the small frequency variations such
as occur in frequency modulation; telegraphy
signals can easily be modulated in frequency (for
improved reception during fading), and preliminary
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tests on frequency modulation for telephony have
already given promising results.

1819. Low-TEMPERATURE-COEFFICIENT QUARTZ
CrysTaL [Coupled-Frequency, Long-Bar, and
AT, BT, CT, & DT Shecar-Vibrating Crystals :
Theory, & Comparison with Christofel
Formula: a New Cut (GT Crystal) with
Very Constant Frequency over Wide Temper-
ature Range].—W. P. Mason. (Bell S.
Tech. Journ., Jan. 1940, Vol 19, No. I,
PP- 74-93.)

1820. LoP-SIDED SPEECH AND  MODULATION :
VoOICE-WAVE PoLARITY AND ITs EFFECT ON
"PHONE TRANSMITTER OPERATION [and a
Practical Way of Utilisation].—G. Grammer.
(QST, Feb. 1940, Vol. 24, No. 2, pp. 14-17
and 86..9¢6.) See also Hathaway, 548 of
February.

1821. THE VARIOUS REPRESENTATIONS OF MODULA-
TioN.—H. Miihlbacher : Ruprecht. (E.N.T,
Nov./Dec. 1939, Vol. 16, No. 11/12, pp. 200—
300.) Criticism of paper on ‘‘ Modulation "
by Ruprecht (2303 of 1939); reply from
Ruprecht.

1822. A Hicu-ErricieNncy R.F. AMpPLIFIER [Higher
Efficiency, & Greater Operating Simplicity,
than Chireix, Doherty, and Dome Systems
(80% Efficiency obtained) : Disadvantages
include Multiplicity of Voltages and More
Valves].—E. J. O'Brien & H. Kees. (Com-
munications, Feb. 1940, Vol. 20, No. 2,
pp. 7-9 and 44.)

Valve 2 has twice the plate voltage of valve 1,
and biases are arranged so that valve 1 supplies
power when the exciting voltage does not exceed
the carrier-level excitation voltage (giving high-
efficiency Class C operation of valve 1), while
valve 2 operates only when this is exceeded.

1823. ON THE THEORY or MULTI-STAGE FEEDBACK
lin Radio Transmitters].—Z. 1. Model,
S. V. Person, A. 1. Lebedev-Karmanov, &
A. M. Pisarevski. (lzvestiya Elektroprom.
Slab. Toka, No. 11, 1939, Pp. 3-24.)
Continuing the work dealt with in 97 of 1939,
the reduction in amplification of the main channel
when the Black circuit is used, and the use of
various circuits, such as that of Baggally (1934
Abstracts, p. 43), to obviate this, are briefly dis-
cussed ; it is shown that these circuits do not
present any considerable advantage over the
original Black circuit. The greater part of the
paper deals with methods for preventing singing
due to phasc distortion in the main channel. The
use of gain limiters and phase compensators,
especially in multi-stage circuits, is discussed in
detail. Tt is shown that non-linear distortion in a
radio transmitter using Class B anode modulation
occurs mainly in the modulating circuits, and that
the use of feedback amplifiers in these circuits is
accompanied by certain peculiarities, which are
examined in great detail. Various conclusions
reached in this investigation have been verified
experimentally.
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1826.

1827.

1828,

1829.

1830.

1831.

1832.
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ReTarDED RETROACTION [Theoretical Study
of Auto-Oscillatory Systems where Retro-
active Forces at Instant ¢ are determined
by State of System at Instant ¢ — 7].—
G. Gorélik. (Journ. of Phys. [of USSR],
No. 5/6, Vol. 1, 1939, pp. 465-470: in
French.) The Russian paper was dealt with
in 540 of February. See also Bovsheverov,
3329 of 1936.

To HicH POWER:
PusH-PULL-I’ARALLEL OPERATION OF
MepiUuM-VoLTacE Tuses.—]. A. McCul-
lough. (QST, Feb. 1940, Vol. 24, No. 2,

PP- 54-57-)

APPROACH

PowgR OSCILLATORS : CIRCUIT FOR SURFACE
HARDENING OF STEEL [300 kW Oscillator
with Thyratron Start-Stop and Power-
Varying Control].—G. Babat & M. Losinsky.
(Wireless Engineer, Jan. 1940, Vol. 17,
No. 196, pp. 16-18.) See also 839 of 1939
and back reference; also 2120, below.

“ WIiRED WIRELESS ~’~ FOR REMOTE CONTROL
[of a Distant Transmitter]. —J. E. Williams.
(QST, Feb. 1940, Vol. 24, No. 2, pp. 34-37.)

RECEPTION

FREQUENCY MODULATION [Vectorial Repre
sentation of Effect of Noise:  Current-
Limiting Device for Noise Reduction re-
placed by Local Oscillator, Frequency-
Modulated by Feedback from Detector,
giving Large Reduction of both Amplitude
& Phase Effects of Noise].—]. G. Chaffee.
(Bell Lab. Record, Feb. 1940, Vol. 18, No. 6,
pp- 177-181.) See also 3120 of 1939.

MoTOR-CAR INTERFERENCE AND THE MURPHY
Noisg LiMITING CIRCUIT.—(See 1942.)

IGNITION INTERFERENCE SUPPRESSION : How
IT AFFECTS MOTOR-CAR PERFORMANCE.——
C. Attwood & B. Cole. (Wireless World,
April 1940, Vol. 46, No. 6, pp. 200-203:
to be contd.) Cf. Scholz & Faust, 980 of
March.

A REGENERATIVE PRE-SELECTOR WITH OUT-
PUT-METERING BRIDGE [providing High
Protection against Noise for Subsequent
High-Selectivity Circuits]. —H. O. Talen.
(ST, Feb. 1940, Vol. 24, No. 2, pp. 32-33
and 118..122.) Using a modified * signal-
metering valve ”’ circuit (1440 of 1939).

INSTRUMENTS AND METHODS OF MEASURING
Rapio Noise [based on Recommendations
of Joint Coordination Committee on Radio
Reception of EEI, NEMJA, & RMA]—
Aggers. Foster, & Young. (Elec. Engineer-
ing, March 1940, Vol. 59, No. 3, Transactions
pp- 178-192.) Including a long Discussion,
among the items of which is one dealing with
the desirable characteristics of the indicating
instrument.
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1833. THE SUPPRESSION OF RADIO INTERFERENCE
FROM TROLLEYBUSES.—Sinclair. (Journ.
I.E.E., March 1940, Vol. 86, No. 519, p.
231.) In a long paper on the Trolleybus.

1834. THE SUPPRESSION OF BROADCAST INTER-
FERENCE FROM LIrTs [driven by D.C.].—
M. Kreuzritter. (E.7.Z., 18th Jan. 1940,
Vol. 61, No. 3, pp. 49-51.)

The use of condensers alone to suppress this
interference has frequently led to breakdown of
these condenscrs after a time, with accompanying
damage to the motor armature. The paper
describes an investigation into this problem,
leading to the development of methods of limiting
the surges ; the arrangement of Fig. 2, in which two
protecting resistances (each around 1000 ohms)
are used, was found to be particularly cheap and
reliable, though it has the defect of consuming
about 100 watts.

1835. BEHAVIOUR OF HIGH-VOLTAGE INSULATORS
IN THE INVESTIGATION OF BROADCAST
INTERFERENCE [Marked LEffect of Momentary
Overvoltage (attributed to Residual Surface
Charges) : Simultaneous Appearance of
Interfercnce & Corona, but Complete Inde-
pendence of Intensities : etc.].—C. I. Miller,
Jr. (E.T.Z., 4th Jan. 1940, Vol. 61, No. 1,
PP- 13-14.) Summary of an Llectrical
World paper.

1836. TESTING OF DISTRIBUTION ARRESTERS [in-

cluding Radio Interference Tests].—H.

Halpern.  (Llec. Eugineering, March 1940,

Vol. 59, No. 3, Transactions pp. 142-149.)

‘" DIE  RADIOSTORUNGEN ALS RECHTPROB-
LEM "’ [Radio Interference as a Legal
Problem : Book Review].—H. Zurbrigg.
(Bull. Assoc. suisse des Elec., No. 5, Vol. 31,
1940, p. 129.)

1837.

‘ DIVERSITY "’ IN SOUTH AFRICA : RECEIVING
EUROPEAN SIGNALS FOR RE-BROADCASTING
[Panorama Receiving Station].—(Wireless
World, March 1940, Vol. 46, No. 5, pp.
188-189.)

1838.

GANGING SUPERHETERODYNE RECEIVERS
[Definition of ‘‘ Fault Factor "’ (Measure of
Merit of a Padding Curve) : Analysis leading
to Approx. Formula giving the Three
Adjusting Frequencies where Establishment
of Correct Ganging will give Best Padding
Curve, with Extreme Faults practically
Equal]. —M. Wald. (Wiveless Engineer,
March 1940, Vol. 17, No. 198, pp. 105-109.)

1839.

ON CHOOSING THE CapraciTy oF TUNED
CIRCUITS IN DESIGNING [Superheterodyne]
AMPLIFIERS.—N. I. Chistyakov. (lzvestiya
Elektroprom. Slab. Toka, No. 10, 1939, Pp.
28-38.)

To raise the amplification factor of the if.
amplifier in a superheterodyne receiver, tuned
circuits of low capacity should be used. If, how-
ever, this capacity is made too low, the changing

1840.

THE WIRELESS ENGINEER

May, 1940

of valves may considerably detune the circuit and
thus affect the frequency characteristic of the
receiver. In this paper a mathematical investiga-
tion is presented of the cfiect of detuning the
circuits on the band width within which the amplifi-
cation of the amplifier does not vary by more than
the permissible amount. Multi-stage amplifiers
(Fig. 10 & 13) are considered, and the effect of
changing the valves on the resultant capacity of
the tuned circuits is discussed. On the basis of
this investigation a formula (14) is derived from
which the necessary minimum capacity of the
circuits can be determined.

1841. BANDSPREAD SHORT-WAVE CONVERTER [New
System : Continuous Tuning from 13 to
72 Metres).— (Wireless World, March 1940,
Vol. 46, No. 5, pp. 158-163.) Continued
from 1008 of March.

1842. INPUT CAPACITANCE OF A TRIODE OsciL-
LATOR [with Grid Condenser & Leak:
Decrease with Increasing Anode Voltage
(causing Trouble in Superheterodyne Re-
ceivers, particularly in Short-Wave Bands) :
Calculation of Variation, agreeing with
Experimental Values].—]. van Slooten.
(Wireless Emgineer, Jan. 1940, Vol. 17,
No. 196, pp. 13-15) From the Philips
laboratories.

COMPENSATING TUBE-INPUT - CAPACITANCE
VARIATION [when Gain is Varied : Use of
a Type6L7 Valve with Control Voltages
fed to Injection & Control Grids].—Far-

1843.

rington. (QST, Feb. 1940, Vol. 24, No. 2,
PP. 42—43.) Based on a paper in the RMA
Engineer.

A SECOND-DETECTOR CIRCUIT USING A 6HG6
DiobE 1IN A VoLtage-DouBLiNgG CoON.
NECTION.—A. Towle. (OST, Feb. 1040,
Vol. 24, No. 2, p. 60.) Cf. 1423 of April.

1844.

THREE-ELECTRODE CRYSTALS WITH BARRIER
LAvERS [Short Survey].—F. A. Makovski.
({zvestiya Elektroprom. Slab. Toka, No. 10,
1939, PpP. 57-59.) Among work quoted is
that of Rogener & others, 3405 of 1937,
and Hilsch & Pohl, 1683 (see also 4585) of
1939.

1845.

1846. INSTRUMENT ENABLES BLIND TOo DO RADIO

SERVICING [the * Videlyzer ].—Barany.
(Sci. News Letter, 24th Feb. 1940, Vol. 37
No. 8, p. 121))

1847.  SERVICING BY SIGNAL TRACING,” and
“Rap1o SERVICE TrapE Kinks” [Book

Reviews].—Rider: Simon. (Wireless Engi-
neer, Feb. 1940, Vol. 17, No. 197, p. 64:
p- 64.)

For a discussion of the first book and its method,
including the very special requirements of the
rf. voltmeter (“ Chanalyst ') see Wireless Worid,
April 1940, Vol. 46, No. 6, pp. 228-22q.
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1848. SiMpLIFIED PusH-BurToN TUNING [Buttons
easily Re-Set for New Stations].—Crosley

Radio. (Scient. American, Jan. 1940,
Vol. 162, No. 1, p. 34.)

1849. TEsT REPORTS:  HALLICRAFTERS  SKY-
RIDER 23 [Communication Receiver, 10
Valves 4 Rectifier], and CossorR MODEL
71B.—(Wireless 1World, March 1940, Vol. 46,
No. 5, pp. 174-176: April, No. 6, pp.
214-215.)

1850. SINGLE-VALVE SETs : Niw LigaT on OLpD

Circurrs [including Reflex Circuits].— (Wirve-
less World, April 1940, Vol. 46, No. 6,
pp. 207—208.)

CoMPACT BATTERY RECEIVER FOR STATION

orR PorTaBLE Usk [Regenerative Receiver
with Semi-Tuned R.F. Stage, using the

1851.

New ‘ Peanut” Valves].—D. H. Mix.
(QST, Feb. 1940, Vol. 24, No. 2, pp. 18-21I
and 106.)

1852. DENcO “ POCKET-Two ”: AN EcoNOMICAL
MINIATURE BATTERY RECEIVER, and MINIA-
TURE PorRTABLE—CompacT Home-BuILT
RECEIVER.— (IWireless World, April 1940,
Vol. 46, No. 6, p. 220: p. 232.)

1853. H.M.V., MarcoNIPHONE, aND G.E.C. “ ALL-

Dry "’ PORTABLES.—(Wireless World, April
1940, Vol. 46, No. 6, pp. 223, 227, and
229.)

AERIALS AND AERIAL SYSTEMS

TELEVISION IRECEIVING ANTENNAS AND
TraNsMissIoN Lines [including Apparatus
& Procedure for Surge-Impedance Measure-
ment : Tests on Effect of Moisture-Absorp-
tion, for Various Kinds of Lines: etc.].—
A. W. Barber. (Communications, Feb. 1940,
Vol. 20, No. 2, pp. 15-16 and 48, 49.)

1854.

ULTRA-SHORT-WAVE AERIAL SYSTEMS :
THEIR CHARACTERISTICS AND DESIGNS.—
F. R. W. Strafford. (Waireless 1World, April
1940, Vol. 46, No. 6, pp. 224-227.)

1855.

ON THE ELECTROMAGNETIC RADIATION FROM
PoinT Sources.—A. Z. Fradin. (Journ. of
Tech. Phys. [in Russian], No. 13, Vol. 9,
1939, pp. 1161-1174.)

It has been shown by Howell (1702 of 1936)
that considerable concentration of energy can be
obtained at any finite distance when radiation takes
place from a point source. So far this principle
has found no practical application, and the present
paper contains a theoretical discussion of whether
it is possible to obtain a large concentration of
energy when using a radiator of small but prac-
ticable dimensions. A spherical radiator is con-
sidered, and it is assumed that the field is
symmetrical with regard to the axis and the
equatorial plane (Fig. 1). The main conclusions
reached are as follows :—(1) A point source, in the
strict sense of the word, cannot radiate ; it must
be of finite dimensions; (2} to obtain high

1856.
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directivity, the radiator must be of the variable-
phase type; (3) such a radiator is characterised
by large wattless currents which reduce its practical
utility.

1857. THE ELECTROMAGNETIC - FIELD OF A
SPHERICAL OSCILLATOR EXCITED RBY AN
FELECTROMOTIVE FoORCE.—A. G. Arenberg.
(Comptes Rendus (Doklady) de I'Ac. des Sct.
de 'URSS, No. 9, Vol. 24, 1939, pp. 877—
880 : in French.)

Previous Notes (1014 & 1015 of March) have
indicated the need for further rescarch on the
phenomena of electromagnetic emission : ““in the
present article we shall consider an clectromagnetic
field created by a spherical oscillator; we shall
suppose that the vibrations of this oscillator take
place under the influence of a ‘ superficial * external
e.m.f. directed along its meridians.” As a result
of the treatment, ‘ if one compares these expres-
sions with the generally known formulae for the
components of the clectromagnetic field of an
elementary dipole, it is easy to sec that the electro-
magnetic field of the spherical oscillator in question
corresponds to the field of an elementary dipole,
placed at the centre of the sphere, whose clectric
moment is M, "’ [p. 880).

The question of the tuning of such a spherical
oscillator, excited by an external e.m f. distributed
over its surface in the manner indicated (** the first
spherical harmonic "}, is then considered, and it is
found that the current I(6) traversing the surface
(by the spherical band of length 2wa sin ) reaches
a maximum for a wavelength 0.855 X 27a; this
resonance wavelength does not coincide with the
wavelength 1.158 X 27a found by J. J. Thomson
for the free vibrations of a sphere.

1858. ON THE DISTRIBUTION OF THE ENERGY OF
AN FELEMENTARY [Hertz] OSCILLATOR.—
A. G. Arenberg. (Comptes Rendus (Doklady)
de I’'Ac. des Sci. de 'URSS, No. 9, Vol. 24,
1939, pp. 881-882: in Irench.)

“ We have shown in the Note on the radiation
resistance of a Hertz oscillator [1014 of March]
that if this resistance is determined by an integra-
tion of the flux of a Poynting vector S across a
sphere enveloping a dipole, it is sufficient to con-
sider only the influence of the vector potential 4.
At the same time, the determination of the value
of the radiation resistance by the method of
induced e.m.fs requires the taking into account,
equally, of the scalar potential ¢. But it can be
shown that if the flux of the vector S were
integrated not over a sphere but over a cylinder,
it would be neccessary, in order to determine the
radiation resistance, to take into account the two

potentials 4 and ¢, which gives expressions entirely
coinciding with the expressions (eqn. 15 of the
previous paper) obtained by the method of induced
e.m.fs.”” This is accomplished in the present Note,
and eqns. 2 and 4 are derived giving, respectively,
the power corresponding to the term of the Poynting

vector depending only on A (power emitted by
the dipole, *“ borrowed ” from its magnetic field)
and the power corresponding to the term depending
only on ¢ (power ““ given up *’ to the electric field
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of the dipole). To each of these equations there
is a corresponding expression (eqns. 5) for the
components of the radiation resistance due to the

potentials 4 and ¢: the algebraic sum of these
gives the usual formula for the radiation resistance.
“ Finally, it is easy to show that the Poynting
vector has only a single component following the
axis z [of the cylinder],” given by eqn. 6. Integra-
tion of the mean value of this component over an
infinite plane perpendicular to the axis of the
oscillator will give (for |2/ > 0) a value equal to
half the total emitted power.

1859. THE ELECTRIC AND MAGNETIC FIELDS OF A
LINEAR RADIATOR CARRYING A PROGRESSIVE
WavE [and the Essential Differences between
Such a Radiator and One carrying a Stand-
ing Wave].—F. M. Colebrook. (Journ.
1.E.E., Feb. 1940, Vol. 86, No. 518, pp.
169-178.)

Analysis of linear progressive-wave radiator by
retarded-potentials method gives anomalous radial
electric component : necessity for assumption of
terminal charges (giving component cancelling
this) : asymmetry of field from progressive-wave
radiators, and calculation of their radiation resist-
ance : synthesis of a standing-wave radiator
(applicable, e.g., to series-phase arrays): etc.

1860. ANTENNA ARRAYS WITH CLOSELY SPACED
FELEMENTS [ Flat-Top Beam ’’ Aerials with
Out-of-Phase Elements: Gain Equations :
Effect of Spacing and Loss Resistance :
etc.].—J. D. Kraus. (Proc. Insi. Rad. Eng.,
Feb. 1940, Vol. 28, No. 2, pp. 76-84.) See
also 1459 of 1939.

1861. ON IFACTORS AFFECTING THE ANTI-FADING
PROPERTIES OF AERIALS FOR RADIO BROAD-
CASTING.—B. V. Braude. (lzvestiya Elek-
troprom. Slab. Toka, No. 11, 1939, pp.
34-45.)

The following two factors affecting the anti-
fading properties of a tower acrial are discussed :
(a) the travelling-wave component of the aerial
current, and (b) the properties of the earth and the
size of the earth system. A number of calculated
vertical-directivity diagrams are shown, and the
conclusion reached is that poor earth conductivity
and the existence of a travelling-wave component
both result in considerable distortion of the
directivity diagram, and affect adversely the anti-
fading properties of the system. The method
proposed by Neiman for compensating these effects
by using additional active or passive radiators is
described.

1862. THE EXPONENTIAL TrANSMISSION LINE [for
Matching Purposes, e¢.g. for Two Aerials in
Parallel, with Common Feeder : Discrepan-
cies between Calculated & Experimental
Curves (Full-Scale Model), chiefly due to
Stray Capacity of Mechanical Supports :
Cure]. —C. R. Burrows. (Bell Lab. Record,
Feb. 1940, Vol. 18, No. 6, pp. 174-176.)
For previous papers see 1453 of 1939.
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1863. DaNGEROUS CATCH DHRASES [applied to
Screened Frame Aerials]—E. H. R. Green.
(Wireless World, March 1940, Vol. 46, No. 5,
p- 172.) “ Helpful against types of inter-
ference in which the electrostatic field
preponderates ' : the writer protests against
the use (** quite normal in our literature )
of phrases such as this.

1864. VIBRATION OF OVERHEAD LINE CONDUCTORS.
—Double & Tuck. (Journ. I.E.E., Feb.
1940, Vol. 86, No. 518, pp. 129-150: Dis-
cussion pp. 150-160.)

VALVES AND THERMIONICS

1865. VELOCITY-MODULATED BEAMS: THE ELEC-
TRON  DENnsiTY  DisTrRiBUTION.—Tombs :
Kompfner. (See 1805 & 1806.)

1866. ON THE MaGNETRON Cut-OFF CURVE [and

the Importance of the Energy of Random
Motion].—G. V. Spiwak & P. E. Zrebny.
(Comptes Rendus (Doklady) de I’Ac. des Sci.
de 'URSS, No. 3, Vol. 24, 1939, pp. 237-
241 : in English.)

“ With the exception of Linder [3165 of 1938]
nobody appears to have made an attempt at
expressing the equation for the cut-off curve of the
magnetron by considering the random velocity as
a function of magnetic field. Such an expression
can be derived, however, if the temperature of the
electronic gas is supposed to be high; yet as
obtained by Linder it is incorrect, because there
is a substantial error in his method of calculation ”*
[the density of the electron swarm near the emitter,
multiplied by the velocity of the electrons near
the anode, does nof give the current density].
See also 1867, below.

1867. INFLUENCE OF MAGNETIC FIELD UPON
ELecTRON MoTION IN  AXIALLY SvyM-
METRICAL I'1ELDS.—G. V. Spiwak & P. E.
Zrebny. (Comptes Rendus (Doklady) de I’ dc.
des Sci. de PURSS, No. 3, Vol. 24, 1930,
PP. 242—246: in English.)

“ An important point to note here is that the
currents between two coaxial cylinders are not
indifferent to . . . whether it is the clectrode with
the greater or that with the smaller radius which
emits electrons. The factor responsible for this
variation of currents is the tangential component v
which plays a different réle in the two cases . . :
“In the preceding paper [1866, above] we were
discussing the case of electrons moving in a mag-
netron when the magnetic field exceeds its critical
value. This was done on the assumption that
Ry>*, . .. The main object of the present
paper is to obtain a more general solution which
will embrace the case of an arbitrary relation
between the radii of the cylinders.”

1868. A MAGNETRON OSCILLATOR WITH A CowM-
POUND FIELD WiNDiNG [Disadvantages of
Connection where Anode Current increases
Magnetic Field (except perhaps as Safety
Device) : Advantages of Differential Con-
nection (Constancy of Output & Frequency :
Protection against Overheating on Removal
of Load, with Full Resumption on Restora-
tion of Load) : etc.].—L. H. Ford. (Jousn.
1.E.I., March 1940, Vol. 86, PP- 293-296.)
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1869. AN EXPERIMENTAL INVESTIGATION OF RESON-
ANCE AND ELECTRONIC OSCILLATIONS IN
MAGNETRONS.—Mcletrie & Ford.  (See
1808.)

1870. THE IMPEDANCE OF THE MAGNETRON IN
DIFFERENT REGIONS OF THE FREQUENCY
SpEcTRUM.—Harvey. (See 1811.)

1871. STUDY OF A WHOLE-ANODE MAGNETRON
NEGLECTING THE SpPACE CHARGE.—S. V.
Bellyustin [Bellustin).  (Journ. of Tech.
Phys. [in Russian], No. 13, Vol. 9, 1939,
pp. 1188-1198.)

A mathematical investigation of the operation
of a magnetron employing two coaxial cylindrical
electrodes. The investigation is confined to static
conditions and the effect of space charge is
neglected. Methods are indicated for determining
the critical magnetic field, the trajectory of an
electron, and the duration of its travel. A general
formula (33) is also derived, in which the Max-
wellian distribution of initial velocities is fully
taken into account, for calculating the static
characteristic of the magnetron. The discussion is
illustrated by a number of numerical examples.

1872. PAPER ON INDUCED CURRENTS IN MAGNETRON
ANoDES.—Okazaki. (See 1807.)

1873. THE BEHAVIOUR OF SPACE CHARGES 1N HiGH-
FrEQuUENCY [and Ultra-High-Frequency]
ELectrIC F1ELDS [Mathematical Treatment).
—P. Gattinger. (Bull. Assoc. suisse des
Elec., No. 2, Vol. 31, 1940, pp. 29-34 : in
German.)

“In this paper an attempt will be made to
derive general cquations which will allow the
behaviour of the eclectron clouds in an u.h.f. alter-
nating field to be determined. It must be pointed
out that the following theory represents only an
approximation, in that magnetic effects will be
neglected. This may be done without scruple,
seeing that only the one-dimensional problem will
be dealt with.” The mathematical method is
applied to the space charge between two plane
electrodes acted on by an alternating voltage on
which a d.c. voltage is superposed ; the initial
velocity of the electrons coming out of the cathode
is assumed to be zero. In spite of these simplifica-
tions, ‘‘certain qualitative conclusions can no
doubt be drawn from our formulae for the case
also of triodes and multi-grid valves. It may be
considered that in receiving valves of normal
dimensions the practically important working
region lies between w1l =0 and = =n/2. Our
result thus confirms the facts, experimentally found
in the case of triodes, first that the absolute amount
of slope is practically constant right down to very
short wavelengths, and second, that the phase angle
of the slope is to all intents and purposes directly
proportional to the frequency, even in the u.s.w.
region. Deviations from our theoretical results
should only appear in the region of decimetricand
centimetric waves.”

As regards generating phenomena, ‘' since we
have shown that I, = —F . I, [I, and I, are the
current in the external circuit and the current
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emerging from the cathode: I° is the clectrode
surface : eqn. 49], it may be of special interest to
examine more closely the angle of lead ¢, (compare
also Fig. 2). If we follow numerically the course
of this magnitude on a Riemann surface, we find
that ¢,, first increasing regularly with T, reaches
the value 90° (when I = 27), then slightly
exceeds this value, and again returns to it. In its
further course ¢, fluctuates periodically around
90°. The interesting point is that this phase angle
¢, passes through values above go°, in which region
the power factor cos ¢, assumes negative values.
Thus in this region generating effects are to be
expected, as soon as w7 is rather greater than
27 ; that is, in the region of very short waves.
This fact is the more interesting since it is of great
practical importance.”

1874. TELEvisioN RECEPTION AND TELEVISION
RECEIVING VALVES [Consideration of Special
Requirements, and the Philips Types EE 50
(Secondary-Emission) and EI* 50 (Pentode)].
—(Bull. Assoc. suisse des Elec., No. 1,
Vol. 31, 1940, pp. 14-1g and 21 : in German.)

1875. A 20kW TETRODE For ULTrRA-HiGH-
FrREQUENCY TRANSMITTERS [up to & over

8o Mc/s: Cylindrical Design].—Haeff &
others. (FElec. Engineering, March 1940,
Vol. 59, No. 3, p. 107.) See also 138 of
January.

1876. THE TyPE 257 GaMmMATRON [Beam Pentode
of Unusual Design: All Electrodes of
Tantalum, mounted Directly on Moulded
Base, No Internal Insulators : Plate/Anode
Capacity reduced to One-Third : etc.j—
(Comimunications, Feb. 1940, Vol. 20, No. 2,

p- 42.)

Diope OPerATING CoxpiTioNs [particularly
the Positively Biased Régime: Reduction
of Diode Efficiency leads to Higher Critical-
Modulation Ratio: etc.].—K. R. Sturley:
Court. (Wireless Engineer, Jan. 1940, Vol. 17,
No. 196, pp. 19-20.) Prompted by Court’s
paper (154 of January) and referring to the
writer’'s work dealt with in 1870 of 1939.

1877.

. PapErRs oN THE INPuT CAPACITANCE OF
VALVES.—van Slooten : Farrington. (See
1842 & 1843.)

. THE EELECTROMETER TRIODE AND ITS APPLI-
caTioNs [Philips Type 4060].—van Suchtelen.
(See 1970.)

THE ELECTROLYTIC METHOD OF STUDYING
ELecTROSTATIC FIlELDs.—V. S. Lukoshkov.
(I zvestiya Elektvopron. Slab. Toka, No. 10,
1939, pp. 40-5I.)

A general discussion of the electrolytic trough
method used mainly for studying electrostatic
fields within vacuum tubes. An enlarged model of
the tube is used for this purpose and the distribution
of potentials within the model is determined experi-
mentally by means of a probe. The principle of
similitude, necessary for obtaining conditions within

D
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the model similar to those within the original tube,
is discussed and reduction formulae are derived.
The method itself is then discussed in detail and a
number of practical suggestions are made. It is
stated in conclusion that the distribution of equi-
potential lines and of lines of forces can be deter-
mined by this method with an accuracy within
about 0.1%, and that the method can also be used
for a number of other measurements (static magnetic
fields, distribution of temperatures due to a static
flow of heat, etc.).

1881. ON THE SEcONDARY-EMIssioN FacTtor or
ELECTRON-IRRADIATED InsuLaTORS.— H.
Salow. (Zeitschr. f. tech. phys., No. 1, Vol. 21,
1940, pp. 8-15.)

The rather scanty researches on this subject are
first surveyed. Owing to the difficulties in the way
of measuring the secondary-emission factor (s.e.
factor s) itself, owing to the charging-up of the
insulator surface, previous workers have limited
themselves to determining the surface potentials.
Such measurements, however, only specity the s.e.
regions in which s is greater than unity or less than
unity, and the point where s = 1. Such knowledge
is insufficient ; for manyv purposes it is of interest
to know the complete course of the s.e. of an
insulator. The present paper therefore describes,
and analyses fully, a method devised by the writer
for the measurement of such curves. Results on
mica, quartz, and various kinds of glass are given.

The measurement of the s.e. factor requires the
reliable determination of both primary-electron and
secondary-electron currents. The latter is the
difficult one to measure : it is necessary to provide
a constant p.d. between the bombarded surface
and the collector electrode. The writer accom-
plishes this by irradiating the whole insulating
surface with a stream of low-velocity electrons
(1, in Fig. 2) for which the s.e. factor is always less
than unity: as a result, the surface takes up a
uniform potential, that of the cathode of the low-
velocity beam system, and a constant collector-
voltage 17y, equal to the volt-velocity of the slow
electrons, is set up between the screen S (the
insulator in the form of a 15mm diam. plate,
silvered on the back) and the collector 4 (an 80 mm
diam. curved surface). Then if another electron
beam 7, small in current strength compared with
the first but of higher velocity so that, for it, the
s.e. factor is greater than unity, is directed onto a
central portion only of the screen S, the secondary
electrons excited by it leave the insulator and reach
the collector I. 1In this case, however, A receives
both primary and secondary electrons in a steady
flow, so that their currents cannot be separated :
but if the high-velocity beam 2; is modulated with
a.c. or chopped d.c. (a frequency of 50 kcfs was
used, of stecp-sided wave form) a displacement
current i3 flows through the insulator and provides
a measure of the s.c. factor of the surface. For it
can be determined, after suitable amplification, by
the oscillograph O, while the chopped current 4, can
also be measured on the same oscillograph by
connecting the collector 4, instead of S, to the
amplifier input. The quantitative relation between
these currents ¢, and i3 and the s.e. factor of the
insulating layer 1s found by a subsidiary experiment
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in which the insulator S is replaced by a metallic
screen and the direct coupling to the amplifier is
broken by a condenser with specially high insulation.
The measurements on mica, quartz, and glass
(results on aluminium-oxide layers have so far been
unsatisfactory, probably owing to the inhomogeneity
and porosity of the layer) showed that the s.c.
characteristics of such homogeneous insulating
surfaces strongly resembled those of metals ; their
s.e. factors, however, reach considerably higher
maximum values than those of pure metals.
Pre-treatment and cleaning of the surface have an
important influence on the magnitude of the
s.e. factor and on the shape of its characteristic.

1882. THE HarLwacHS PHOTOELECTRIC EFFECT IN
Mrrars AT Higae TEMPERATURES.—R.
Deaglio. (La Ricerca Scient., Jan./Feb. 1940,
Year 11, No. 1/2, p. 89.) Prompted by
della Corte’s paper, 1429 of April.

13883. A NoTk oN THE ScHOTTKY ErrecT [Tests on

Triodes discriminate between Formulae of

Schottky and Gill in Favour of Schottky].—

E. L. . Wheatcroft. (PPhil. Mag., Jan. 1940,

Series 7, Vol. 29, No. 192, pp. 16-17.) For
Gill's formula see 532 of 1938.

1884. THE CONTACT DIFFERENCE OF DPOTENTIAL
BETWEEN Barium aND Zinc. THE Ex-

TERNAL WORK I'UNCTION OF ZINC [Measure-
ments].—P. A. Anderson. (Phys. Review,
15th Jan. 1940, Series 2, Vol. 57, No. z,
pp. 122-127.)
1885. AN INVESTIGATION INTO THE GETTERING
I’OWERS OF VARIOUS METALS FOR THE GASES
HvYDROGEN, OXYGEN, NITROGEN, CARBON
Dioxipe, aND AIR.—L. F. Ehrke & C. M.
Slack. (Journ. of Applied Phys., Feb. 1940,
Vol. 11, No. 2, pp. 120-137.)

DIRECTIONAL WIRELESS

RESEARCH ON WAVE GUIDES AND ELECTRO-
MAGNETIC HORNS: REPORT I—ELECTRO-
MAGNETIC WAVES RADIATED FROM THE OPEN
Exp or A WavE GuUIDE oF CIRCULAR
SectioN [and Comparison of Circular &
Square Sections :  Elliptical Section for
“ Pencil-Point 7 Beam : Blind-Landing
Considerations : etc.]: and RrprorT II—
FuNDAMENTAL THEORY OF WaAVE GUIDES
AND ELECTROMAGNETIC HORNS CONSTRUCTED
BY PorarR COORDINATE SURFACES.—S.
Sonada.  (Electrot. Journ., Tokyo, Ieb.
1940, Vol. 4, No. 2, pp. 35-41 : PP. 41—45.)

1886.

1887. H-WAVES PASSING THROUGH CIRCULARLY
CurveEp WAVE GuiDEs, and [EH]-WAVEsS
PASSING THROUGH CIRCULARLY CURVED
WavE GuUiDES.—Sonada, Morimoto, & Ito.

(See 1745.)

1888. THE DEVELOPMENT OF THE KLYSTRON
MIiCcRO-WAVE GENERATOR, AND ITs USE FOR
BLIND LaANDING.—A. R. Boone. (Scient.
Amevican, Jan. 1940, Vol. 162, No. 1,

pp. 20-21.)
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1889. IXNDIANAPOLIS LANDING SvysTEM [CAA  1895. RADIOELECTRICITY IN AERONAUTICS [Part I
System] SELECTED AS THE ‘' STANDARD.”— —For Communication : Part II—For Navi-

(Sci. News Letter, 3rd Feb. 1940, Vol. 37,
No. 5, p. 69.) See 161 of January. The
CAA (Civil Aeronautics Authority) system
uses waves from 2.6 to 4m: the Com-
mittee also urged that the micro-wave MIT
system (with horn radiators) should be
perfected.

18go. THE IMPETUS WHICH AVIATION HAS GIVEN
TO THE APPLICATION OF ULTRA-HIGH FRrE-
QUENCIES [particularly the Reduction of
Multiple Courses, given by Low-Frequency
Radio Ranges (especially in Mountainous
Regions), by Use of Ultra-Short Waves :
the Pittsburgh 63 Mc/s Tests]. —W. E.
Jackson. (Proc. Inst. Rad. I:ng., Feb. 1940,
Vol. 28, No. 2, pp. 49-51.)

1391. ON DirectioN FINDER [Experiments on
Ultra-Short Waves of about 5 m: Plotting
(with Small Dipole-Aerial Measuring Appa-
ratus) the Field Intensities & Directions
around Various Forms of Conductors carry-
ing Oscillating Currents: the Character-
istics of These Radiators when used as
Direction Finders].—D. Nukiyama, M.
Irisawa, & T. Kobayasi. (Report of Aevonaut.
Res. Inst., Tokyo University, May 19309,
No. 176, Vol. 14: in Japanese.)

1892. THE RADIO ‘* ABSOLUTE ALTIMETER ’’
[Direct-Reading : 60 Frequency Variations
per Second from 420 to 445 Mc/s & back].—
Western Electric. (QST, Feb. 1940, Vol. 24,
No. 2, p. 42.) Cf. 560, 561, 1489, & 2374 of
1939.

RAD10O-INTER-

1893. ON ONE APPLICATION OF

FERENCE Di1sTANCE METERs [Mandelstam-
Papalexi Method adapted to measuring
Distance between One Fixed and One

Moving Point—Ship moving at Constant
Speed : Graphical Method of Calculation,
and Special Instrument].—E. J. Schegolev.
(Journ. of Phys. [of USSR], No. 5/6, Vol. 1,
1939, pp- 389-392: in Iinglish.) See also
1394, below.

1894. A RADIO-INTERFERENCE METHOD TFOR FIx-
ING THE POSITION OF Suips [Importance of
Mandelstam-Papalexi Mecthod in Hydro-
graphic Surveying, particularly in  Arctic
Regions :  Account of Tests: Precision
150-300 m, Distances up to 100 km].—
S. A. Mescheriakov & D. N. Preobrajenski.
(Journ. of Phys. [of USSR], No. 5/6, Vol. 1,
1939, pp. 393-396: in English.)

See 3176 of 1939. The ‘‘ master ”’ station was
on board the survey ship, and (since two distances
should be measured to give the position) two
“ reflecting ”* stations (re-transmitting the signals
received from the ship, after a 2/3 frequency
transformation and amplification) at two known
points on the shore, were used onec after the other.
Each measurement took about 35-40 minutes.
For allied papers see 1405 of April, and 1893,
above.

gation : Survey].—M. Laveran. (Rév. Gén.
de I'Elec., 2ndjgth March 1940, Vol. 47,
No. g/10, pp. 147-161.) Based partly on
Hecht’s paper (3973 of 1939). Part I is to
follow.

1896. AN AERODROME SPEAKS AND HEARS [Short
Account of Wireless Equipments at Budapest
Aerodrome at Budao¢rs].—(Radio e Tele-
vistone, Sept. 1939, Vol. 4, No. 2, PP- 97—
101 : in German.)

ACOUSTICS AND AUDIO-FREQUENCIES

1897. TELEPHONY IN NOISY SURROUNDINGS [Strong
Winds, Aeroplane Cabins, Tanks, etc.] AND
TEsTs oON LARYNGOPHONES.—A. Ferrari-
Toniolo. (Alta Frequenza, Jan. 1940, Vol. g,
No. 1, pp. 4-24.)

The difficultics exist both in transmission (dis-
tortions due to the necessity of speaking very
loudly, to the deformation of the field around the
speaker’s head, ctc.) and in reception (deafening
cffect). The paper deals with the former problem,
and begins by a discussion of the results of Janovsky
and of Hartmann & Janovsky (563 of 1938 and
1489 of 1936). It then describes the various
methods which have been tried in order to reduce
these difficulties, beginning with the use of
directional microphones (p. 11). The writer's
experiments on a compensation method (Fig. 6),
though not yet tried out, seem to indicate that
the principle is good but that it can hardly be
applied in conditions where large variations in the
frequency and intensity of the noise occur.

Thus the solution seems to lie in a radical change
at the transmitter, by the use of osteophones or
laryngophones instead of mouth-operated micro-
phones. The preliminary work of Kriiger & Willms
(1490 of 1936) on the relation between oral and
laryngeal spectra is discussed (Fig. 7). Italian
tests, including the results of numerous articulation
measurements made by a special team of operators,
on laryngophones of the carbon type, of Italian
manufacture, are discussed (Fig. 9). The rest of
the paper deals with the objective calibration of
these new types of mechanico-clectrical trans-
formers, by a method represented diagrammuatically
in I'ig. 0. The vibrations applied to the laryngo-
phone are generated by the vibrating blade,
excited by a beat-frequency oscillator, of an
electro-mechanical variable-irequency filter (Fubini-
Ghiron, 1929 of 1938); their amplitude is kept
constant at all frequencies by a capacitive system,
varying in accordance with the point at which the
laryngophone is applied to the vibrating blade (in
place of the second magnet and secondary winding
used when the device is employed as a filter).
The amplitude of the vibrations can be varied
from a few microns up to about 50, and the fre-
quency from about 100c¢/s to 10ke/s. The
detecting apparatus used may be called a micro-
capacity-meter (resembling a type of ultra-
micrometer) whose circuit is seen in Fig. 11; it is
a rf. generator with irequency modulation (con-
trolled by the capacity variations provided by the
vibrating blade) and detector, and is by several
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orders of magnitude more sensitive than the optical
method (using a mirror on the free end of the
blade) which is employed to give an absolute
calibration, at one particular frequency, of the
characteristic curve obtained by the sensitive
method.

Two of these response curves, for carbon-type
laryngophones, are scen in Fig. 13; Fig. 4 shows
those of a quartz-type instrument, for two values
of vibration amplitude. The carbon-type instru-
ments show regularity to within -+ 15db (from
200-4000 cfs), the piezoelectric type to within
+ 10 db (from 70-8000 cfs). The latter type gave
a mechanical-electrical factor (measured by the
optical method) of 1.6 millivolt/micron at 1000 c/s.

1898. A METHOD FOR THE GENERATION OF
EXTREMELY STRONG STANDING SOUND
WavEs IN AIR [for Testing & Calibration of
Special Microphones for High Sound In-
tensities, Investigation of Non-Linear Dis-
tortion, of Behaviour of Particles in Strong
Sound Tields, of Edge Effects at Rayleigh
Disc, etc.].—H. Oberst. (Akust. Zeitschy.,
Jan. 1940, Vol. 5, No. 1, pp. 27-38.)

MicrRoPHONE CHARACTERISTICS ([Table of
Data of American Crystal, M.C., & Velocity
Types].—(Communications, Feb. 1940,Vol. 20,
No. 2, p. 22 and 24.)

1899.

LopP-SIDED SPEECH AND MODULATION :
VOICE-WAVE POLARITY AND ITs EFFECT ON
'PHONE TRANSMITTER OPERATION.—Gram-
mer. (See 1820.)

1900.

AMPLIFICATION OF POWER AT ACOUSTIC
FrREQUENCIES [Theoretical Examination of
Class A & Class B Amplification, with
Special Attention to the Latter].—A. Pin-
ciroli. (Istituto Elettrot. Naz. Galileo Fevvavis,
Reprint No. 64, 16 pp.)

1901.

FEEDBACK IMPROVES ELECTROMECHANICAL
RecorDING [Type 1A Recorder with Small
Negative-Feedback Pick-Up Coil rigidly
attached to Frame carrying Cutting Stylus].
—L. Vieth. (Bell Lab. Record, Yeb. 1940,
Vol. 18, No. 6, pp. 171-173.)

1902,

GRAMOPHONE RECORDER CHARACTERISTICS
{American Types].—(Communications, Feb.
1940, Vol. 2o, No. 2z, p. 26.)

1903.

GEITING THE BEST FRoM RECORDS : PART II

—THE Pick-Up: ParT III-—MORE ABOUT
Tong-CorrECTION CircUITS.—Voigt. (Wire-
less World, March 1940, Vol. 46, No. 3,
pp. 177-180: April, No. 6, pp. 210-213.)
For Part I see 1050 of March.

1904.

AIpDs TO HEARING: SOME PROBLEMS OF
DEsIGN | MEeETHODS OF TESTING, and TONE
CONTROL IN HEARING AIDS: RESPONSE TO
surr InpivipuaL Cases.—T. S. Littler.
(Waireless World, March 1940, Vol. 46, No. 5,
pp- 167-170: April, No. 6, pp. 205-206.)
For Sell’s solid-dielectric condenser microphone

1GO5.
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(with only 60—go volts polarising voltage) here
mentioned in passing, see 1385 of 1937. For a letter
on alternative l.t. supplies see bid., April, No. 6,
p. 219.

1906. REMARK ON '‘ INDUCTIVE SYSTEMS FOR THE
DEeAF” [Application to recording Both
Sides of Telephone Conversation].—D. W.
Aldous : Sowter. (Wireless World, March
1940, Vol. 46, No. 5, p. 172.) Prompted by
Sowter’s article (1056 of March).

1907. PERSPECTIVES IN THE DEVELOPMENT OF THE
VioLin [leading to Violin with Piezoelectric
Pick-Up transmitting to Several *‘Loud-
speaker ” Violins in Parallel, each with
Moving-Iron Exciter on Bridge].—R. Ver-
meulen. (Philips Tech. Review, Feb. 1940,
Vol. 5, No. 2, pp. 36-41.) The question of
the difference between the results and the
effect produced by several different plavers
is discussed.

1908. INVESTIGATIONS ON RECORDERS ([Block-
fisten].—A. von Lipke. (Akust. Zeitschr.,

Jan. 1940, Vol. 5, No. 1, pp. 39—46.)

ErecTtroNIic Music {[Tabulation and Des-
cription of Electronic Musical Instruments].
—L. E. C. Hughes. {Nature, 3rd Feb. 1940,
Vol. 145, pp. 170-174.)

1909.

1940 SounD [Survey of Prospects, based on
1939 Developments {Completely Iilectrified
Orchestras, Each Instrument having Its
Amplifier & Loudspeaker: ‘' Talk-Back "’
Speakers : Electronic Musical Instruments :
Window Displays: Schools & Churches:
Roller-Skating Rinks : etc.)].—S. G. Taylor.
(Communications, Feb. 1940, Vol. 2o, No. 2,
pp. 17-20 and 23, 27..32.)

1910.

A TUNING-I'ORK MAINTAINED BY PHOTOCELL.
—Cambridge Instrument Company. (Journ.
of Scient. Instyv., March 1940, Vol. 17, No. 3,
p- 72)

1911,

THE RECORDING OF SMaLL PirrcH FrucTua-
TioNs [Modification of the Writers’ Tone-
Pitch Recorder to deal with Fluctuations of
Order of 19%].—M. Griitzmacher & W. Lotter-

1912.

moser. (Akust. Zeitschr., Jan. 1940, Vol. 5,
No. 1, pp. 1-6.) See 4005 of 1938 and back
reference.

1913. EXPLORING-NOTE ANALYSIS WITH MECH-
ANICAL BaND FILTER AND A HiGH CARr-
RIER FREQUENCY.—G. Buchmann. (A4kust.
Zeitschy., Jan. 1940, Vol. 5, No. 1, pp.

7-10.)

When a high carrier-frequency (20-40 kcfs) is
used with Gritzmacher’s ** exploring-note ~’ method
of analysis, as is often desirable because of the
shorter building-up times thus obtained, an elec-
trical filter is unsatisfactory and recourse is usually
made to a quartz filter, to give a steep-sided curve
with a reasonably wide pass band. The automatic
analyser now described dispenses with such a filter
and returns to the principle of loosely coupled
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electrical circuits, transforming these, however, by
the appropriate electro-mechanical analogy into a
mechanical device of rolled-iron masses and silver-
steel springs, with moving-coil (Figs. 3 & 4) or

magnetic (Figs. 5 & 6) excitation.

Examples are

given of the records of the spectra of a violin and
of vacuum-cleaner noise.

1914.

1915.

1910.

1917.

1918.

1919.

WAVE ANALYSER (for Complex Waves of
Amplitudes 300 uV to 300V, in Frequency
Range 20 to 15 ooo c/s].—Marconi-Ekco.
(Journ. of Scient. Instr., March 1940, Vol. 17,

No. 3, pp. 70-71.)

To CoMBAT Noise [Osbon Portable Noise
Analyser, Burgwin Mirror-on-Roller & Photo-
cell Device for Measuring Magnetisation
Length-Changes, etc.].—(Scient. American,
Jan. 1940, Vol. 162, No. 1, pp. 10-11.)

ON THE EQUIVALENT CIRCUIT OF THE
SPHERICAL SOUND-SOUrRCE.—L. Cremer:
Weber. (Akust. Zeitschr., Jan. 1940, Vol. 5,

No. 1, pp. 46-50.) Prompted by Weber's
paper on explosive sparks and Flobert
pistols (1072 of March).

EXPERIMENTAL INVESTIGATION OF A QUASI-
HARMONIC VIBRATOR.—Neusinger. (See
1781.)

SounD RADIOMETER OF RESONANCE TYPE
labout 24 Times as Sensitive as Static
Rayleigh Disc, and Other Advantages].——
T. Hayashi. (Electrot. Journ., Tokyo, Feb.
1940, Vol. 4, No. 2, pp. 32-35.) For previous
work see 4533 of 1939.

THE ACOUSTIC ABSORPTION OF AUDIENCES,
AND THE Acoustics oF Rooms [Measure-
ments in a Reverberant Studio, with an
Audience of Ten, and in an Auditorium,
with Audience of about Ninety: Com-
parison with Results of Other Workers :
Coefficients of Absorption (per Person) for
Various Frequencies, for Design Purposes].
—A. Gigli. (Alta Frequenza, l'eb. 1940,
Vol. 9, No. 2, pp. 103-107.)

The coefficients (which rise from o0.20 at 125¢c/s
to 0.45 at 1000 ¢/s and then fall to about 0.30 at
4000 c/s) apply to rooms about three-quarters full.

I1920.

1921.

Acoustic ConpITION IFacTORS [Consideration
of Question whether the Audibility in a
Room, for Given Positions of Sound Source
and Hearer, can be defined by a Factor of
Merit].—M. Rettinger. (4kust. Zeitschr.,
Jan. 1940, Vol. 5, No. 1, p. 56.) Short
summary of a Journ. Soc. Mot. Pic. Eng.
paper.

Sounp [Free Propagation, Supersonics :
Vibrating Systems, Solids & Fluids: Im-
pedance, Properties of Materials: Sub-
jective Aspects: Technology: Electrical
Musical Instruments]..—E. G. Richardson.
(Reports on Prog. in Physics, Physical
Society, Vol. 6, pub. 1940, pp. 238-269.)
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1923.

1924.

1925.

1926.

1929.

1930.

1931

233

. “ STANDARDS ON ELECTROACOUSTICS 1938 "
[Terminology, Symbols, Loudspeaker Test-
ing : Book Review].—I. R. E. (Communica-
tions, Feb. 1940, Vol. 20, No. 2, p. 12) A
previous review was referred to in 3623 of
1939.

“ EINFUHRUNG IN DIE AKUSTIK' and
“ LEITFADEN ZUR BERECHNUNG VON SCHALL-
VORGANGEN ” [Book Reviews].—F. Trendel-
enburg : H. Stenzel. (Akust. Zeitschr., Jan.
1940, Vol. 5, No. 1, p. 53: PP- 53-54.)

“ LEBENDIGE SpRAaCHE ~’  [Experimental
Phonetic Investigations, with Analyses of
Speech of Prominent Englishmen & English
Dialects: Book Review].—W. Horn &
K. Ketterer. (Akust. Zeitschy., Jan. 1940,
Vol. 5, No. 1, p. 54.)

THE VELOCITY OF SOUND IN AIR AT
TEMPERATURES BELow o0° C.—A. L. Bate.
(Journ. of Scient. Instr., March 1940, Vol. 17,
No. 3, pp. 68-69.)

A NEw APPLICATION OF ECHO-SOUNDING
[by Magnetostriction Recording Machine :
Information regarding Kind of Bottom of
Lake and Depth of Soft Deposits].—C. H.
Mortimer & E. B. Worthington. (Nature,
10th Feb. 1940, Vol. 145, pp. 212-214.)

. INERTIA OF REGIMES IN OSCILLATING I'LUIDS
[including the Change of Acoustic Velocities
by Obstacles].—Z. Carriere. (Journ. de
Phys. et le Radium, Feb. 1940, Series 8,
Vol. 1, No. 2, pp. 68-73.)

. THE ABSORPTION OF ULTRASONIC WAVES IN
AIR AND IN Monatomic Gases [Non-
Uniformity of Field is Only Essential
Factor causing Deviation from Theoretical
Values], and THE ABSORPTION OF ULTRA-
SONIC WAVES BY ELECTROLYTES.—E. J.
Pumper : P. A. Bazulin. (Journ. of Phys.
[of USSR], No. 5/6, Vol. 1, 1939, Pp- 411~
430: Pp- 431—437: both in English.)

REMARKS ON THE CALCULATION OF MOLECULE
RADIUS FROM DMOLECULAR VOLUMES AND
VELoCITY OF SounD.—-W, Schaaffs. (Zeitschr.
f. Physik, No. 1/2, Vol. 115, pp. 69-76.)

A CONSTANT-PATH ACOUSTIC INTERFERO-
METER [without Moving Parts] FOr Gasgs
AT VARIABLE Pressure.—C. M. Herget.
(Review of Scient. Instr., Jan. 1940, Vol. 11,
No. 1, pp. 37-39.)

. ON THE DISTRIBUTION OF THE INTENSITY OF
MOLECULAR DIFFUSION OF LIGHT IN A
CrySTAL UNEQUALLY HEATED,and DIFFUSION
oF LIGHT IN A CRYSTAL UNEQUALLY HEATED
[Yielding the Lower Limit of the Damping
Coefficient of Supersonic Waves of Fre-
quency around 2z X 1o0'® c/s].—M. Leonto-
vitsch: Gr. Landsberg & A. Choubine,
(Journ. of Phys. (of USSR), No. 5/6, Vol. 1,
1939, Pp. 397-4021 PP. 403409 : both in
French.)
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1932. RELATIONS BETWEEN ELASTIC PROPERTIES OF
Sorips [Theory].—H. Ludloff. (Phys.
Review, 15t Jan. 1940, Series 2, Vol. 57, No. 1,
p- 66: abstract only.) For previous work
see 2840 of 1939.

1933. “ GRUNDLAGEN UND ERGEBNISSE DER
ULTRASCHALLFORSCHUNG ' [Supersonic-

Wave Research : Book Review].—E. Hiede-
mann. (4kust. Zeitschy., Jan. 1940, Vol. 5,
No. 1, p. 52))

PHOTOTELEGRAPHY AND TELEVISION

1934. TRAPEZIUM DISTORTION 1IN CATHODE-RAY
TuBes [with Electrostatic Deflection: Not
Due to Interaction between Iields of the
Two Pairs of Plates (Experiment with One
Pair only, combined with Magnetic Deflec-
tion) : Lens Effect of Plates as True Cause :
Elimination by Curvature of Plates, or by
Shaping Plates and Use of Earthed Screen].
—B.C. Tleming-Williams. (Wireless Engineer,
Feb. 1940, Vol. 17, No. 197, pp. 61-64.)

1935. ON INTERLACED SCANNING AND THE LIRE-
QUENCY BAND NECESSARY FOR TELEVISION.
—O. B. Lurje. (lzvestiya Elektroprom:. Slab.
Toka, No. 10, 1939, pp. 39—45.)

It is pointed out that there is no definite agree-
ment in television practice as to the band width
necessary for high quality transmission, and in fact
two entirely different formulae are used, namely
Sfmax = Nnjz and fipax = 0.64 Nn/z, where N is
the number of frames per second and » the number
of elements per frame. In the present paper it is
suggested that the permissible blurring of the
boundaries of the transmitted images in the
direction perpendicular to the direction of scanning
should be used as a criterion in determining the
required highest frequency. Both progressive and
alternate-line scanning are discussed from this
point of view, and a comparison is made between
the two methods. It is shown that the first formula
applies only to progressive scanning and the second
should be used for alternate-line scanning.

1930. A PROJECTION IKALEIDOSCOPE
“Visual Curtain’’ for Television Pro-
grammes].—W. C. Eddy. (Commiunications,
Feb. 1940, Vol. 20, No. 2, p. 37.)

[to give a

1937. THE COorRONAVISER.—Skellett. (See 1756.)

1938. THE ELECTRON MICRO-OSCILLOGRAPH [Par-
ticularly Useful for Investigation of Tele-

vision Transmission Systems, Transient
Phenomena in H.F. Cables, etc.].—von
Ardenne. (See 1976.)

1939. SCOPHONY PULSE GENERATOR [Type OA.134 :
for Synchronisation of Television Trans-
mitters & Receivers: for Video Signal in
Form of Lattice Pattern : for Sound Carrier
modulated at 400 ¢/s].—(Journ. Television
Soc., No. 3, Vol. 3, 1940, pp. 80-81.)
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1940. THE APPLICATION OF FEEDBACK TO WIDE-
Baxp Outrut AmpLIFIERS [for Cathode-Ray
Oscillographs, Television Transmitters, etc :
Mathematical Analysis covering both Low-
and High-Frequency Regions, applicable
to Design Problems].—F. A. Everest &
H. R. Johnston. (Proc. Inst. Rad. Eng.,
Feb. 1940, Vol. 28, No. 2, pp. 71-67.)

194T. A DEFLECTION AND VIDEO CHASSIS FOR
TELEVISION RECEPTION [Three-Inch Screen :
Sweep Circuits use One Double-Triode
each].—H. C. Lawrence, Jr. (QS7, Feb.
1940, Vol. 24, No. 2, pp. 29-31.)

1942. MOTOR-CAR INTERFERENCE AND THE MURPHY
Noise LiMITiNG CIRCUIT [in 1940 Murphy
Television Rececivers: Noise-Suppression
Diode (in Same ZYnvelope as Second-
Detector Diode), with Delay Network
causing Signal to arrive at Cathode a Few
Microseconds later than at Anode].—
(Journ. Television Soc., No. 3, Vol. 3, 1940,

ppP- 74-76.)

1943. TELEVISION RECEIVER TV1 OF THE Firm
ArroccHio, Baccrini, & CoMpPANY.—(Alta
Frequenza, Feb. 1940, Vol. 9, No. 2, pp. 123~
127.)

1944. AN INTRODUCTION TO TELEVISION PrODUC-
TION [at WOXAO, Los Angeles]—H. R.
Lubke. (Radio ¢ Televisione, Sept. 1939,
Vol. 4, No. 2, pp. 82—90: in English.)

1945. TELEvVIsiox Economics: Part XIIT—
ConcLusioNn [Theatre Television].—A. N.

Goldsmith.  (Communications, Feb. 1940,
Vol. zo, No. 2, pp. 13-14 and 46..45.) This
series began in the issue for Feb. 1939

(Vol. 19, No. 2): an idea of its scope may be
gathered from 2844 of 1939.

1946. TELEVISION RECEPTION AND TELEVISION
RECEIVING VALVEs.—(See 1874.)

ANTENNAS AND

1947. TELEVISION RECEIVING
(See 1854.)

TraxsmissiION LiNes.— Barber.

1943. THE BEHAVIOUR OF \WILLEMITE UNDER
ErLecTroN BomBarDMENT.—E. R. Piore &
G. A. Morton. (Journ. of Applied Phys.,
Feb. 1940, Vol. 11, No. 2, pp. 153—15'7_.)
Authors’ summary :—Under scanning conditions
in a specially designed tube, it was found that a
willemite screen not only deviates from the potential
of the accelerating electrode, but also shows poten-
tial variations on the surface. These potential
variations are functions of scanning frequency and
current density and may become of the order of
several thousand volts. Light measurements
were also taken. The dependence of the light
intensity on voltage can be represented by a power
law.
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1949.

1950.

1951.

1952.

1953.

1954.

1955-

1956.

1957-

1953.

OPTICAL SHUTTER FORMED BY HEATED
ROUGE IN SUSPENSION, ORIENTED BY MAG-
NeTic FieLp.—C. W. Heaps. (Sei. News
Letter, 13th Jan. 1940, Vol. 37, No. 2, p. 28.)

ON THE NATURE OF THE ANOMALOUS PHYSICAL

[Light-Absorption] PROPERTIES OF THIN
SiLvER  Firms.—Ashtcheulov. (Comptes
Rendus (Doklady) de I’ Ac. des Sci. de I'URSS,
No. 2, Vol. 24, 1939, pp. I22-I125: in
English.)

THE OpTICAL PROPERTIES OF SEMITRANS-
PARENT SPUTTERED FILMS DETERMINED
BY INTERFERENCE OF LIGHT.—]. B. Nathan-

son & C. .. Bartberger. (Jowrn. Opt. Soc.
Am., Feb. 1940, Vol. 30, No. 2, p. 92:
summary only.)

THE HALLWACHS PHOTOELECTRIC EFFECT
IN MeTtaLs AT HiGH TEMPERATURES.—
R. Deaglio. (La Ricerca Scient., Jan./Feb.
1940, Year 11, No. 1/2, p. 89.) Prompted by
della Corte’s paper, 1429 of April.

EFFECT OF THE QUADRATURE COMPONENT IN
SINGLE-SIDEBAND TRANSMISSION [particu-
larly in Picture Telegraphy].—Nyquist &
Plleger. (See 2069.)

FacsiMiLE TraNsMissiON [Notes on Recent
American  Developments].—G.  Herrick.
(Nature, 10th Feb. 1940, Vol. 145, p. 233
abstract of paper in Electrical Review, 19th
Jan. 1940))

MEASUREMENTS AND STANDARDS

MEASUREMENTS WITH ULTRA-SHORT [and
Micro-] ELEcTrRIC WAVES ON WIRES [in-
cluding Soil Measurements, Ferromagnetism,
Absorption & Dispersion in Liquids, Im-
pedance Measurements, Generators, and
Detectors].—L. Hartshorn. (Reports on
Prog. in Physics, Physical Society, Vol. 6,
pub. 1940, pp. 378-388.)

Rap1o-FreQUExcYy HIGH-VOLTAGE DPHENO-
MENA.—Alford & Pickles. (See 2021.)

CONTRIBUTION TO THE THEORY OF INDUCTIVE
HraTiNG [e.g. in Induction Furnace].—
M. Divilkovsky. (Journ. of Tech. Phys.
[in Russian], No. 14, Vol. 9, 1939, pp. 1302—
1314.) See 1938, below.

THE PROBLEM OF A METALLIC SPHERE IN A
HOMOGENEOUS ALTERNATING MAGNETIC
FieLD AND ITS APPLICATION TO THE THEORY
oF InpucrioNn FURNACES [also to Extension
of Induction-Balance Method to High
Frequencies : ete.].—M. Divilkovsky.
(Journ. of Phys. [of USSR), No. 5/6, Vol. 1,
1939, Pp. 471—478: in French.) An
abbreviated combination of the two Russian
papers dealt with in 727 of Iebruary and
1957, above.
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19060.

1901.
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DieLEcTrIC J.0ssES 1N HIGH-FREQUENCY
FieLps, aAND DEBYE’s THEORY [Comparison
of Debye’s Old & New Theories: New
Method of measuring Dielectric Constants &
Conductivities of Liquid Dielectrics, using
Ellipsoidal-Bulb  Thermometer :  etc.].—
M. 1. Filippov. (Jowrn. of Phys. [of USSR],
No. 5/6, Vol. 1, 1930, pp. 479-506: In
English.) By comparing simultaneous re-
sults with the ellipsoidal-bulb thermometer
and one with a spherical bulb (see 1958,
above, and back reference), ¢ and ¢” can be
measured without measuring the strength
of the field.

ABSOLUTE METHOD OF MEASUREMENT OF

THE DIELECTRIC CONSTANT AND LOSSES IN
Liguips, rok DECIMETRIC WAVES [by Use of
Spherical-Bulb Thermometer only, Field
Intensity of Stationary Wave being deter-

mined ~ by  Calibrated  Mercury-Filled
Thermometer :  Necessary Corrections].—

M. Divilkovsky. (Comptes Rendus (Doklady)
de 'Ac. des Sci. de 'URSS, No. 5, Vol. 24,
1939, Pp- 433—436: in Trench.) See also

1958 & 1959.

ELECTRETS IN ELECTRICAL
InsTRUMENTS [lfull Intensity of Electret
lasts at least Four Years: Field Intensity
near Surface: Application to Suspended-
Disc, String, Pendulum, & Vibration lectro-
meters : Advantage for Radio Sondes:
etc.].—A. Gemant. (Review of Scient. Instr.,
Feb. 1940, Vol. 11, No. 2, pp. 65-71.) For
the writer’s previous work see 831 of 1936.
Tor other work see 1287 of March.

1062. INSTRUMENTS AND METHODS OF MEASURING

1963.

1964.

1965. Low

1966. THE MEASUREMENT OF CAPACITANCE.

Rapio NoiSE.—Aggers, Foster, & Young.

(See 1832.)

A TunING-FORK MAINTAINED BY PHOTOCELL.

——Cambridge Instrument Company. (Jouri.
of Scient. Instr., March 1940, Vol. 17, No. 3,

p. 72.)

A Npw TiMe Staxparp [free from Some

Objectionable Features of the Usual Very
Accurate Arrangements :  Hung Vertical
Wire or Strip (tensioned by Weight)
vibrating in Single Loop with Nodes at
Both Lnds: Valve Drive acting on Small
Bar Magnet fixed to Middle Point].—
H. E. Warren. (FElec. Engineering, March
1940, Vol. 59, No. 3, Transactions pp.

137-141.)

TEMPERATURE-COEFFICIENT QUARTZ
CrysTtaL.—Mason. (See 1819.)

N. I'.
Astbury.  (Reports on Prog. in Physics,
Physical Society, Vol. 6, pub. 1940, pp.
403-410.)
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1967.

1968.

1969.

1970.

1971.

1972.

1973

1974.

1975.

THE

A NEw Tyre oF HIGH-I'REQUENCY BRIDGE
[for Measurement of Diclectric Losses :
Variable Resistance (with Its Defects)
eliminated :  Some Results].—B. Itigo.
(Electyot. Journ., Tokyo, Feb. 1940, Vol. 4,
No. 2, p. 48.) See 4618 of 1939 for this
bridge.

A BRIEF SUMMARY OF BRIDGE NETWORKS
[with Selected Bibliography of 71 Items].—
W. J. Sceley. (Elec. Engineering, March
1940, Vol. 59, No. 3, pp. 108-113.)

INFLUENCE oF TEMPERATURE ON THE ILRRORS
OF THE ADDED RESISTANCE IN \WATIMETERS
[Tests on Conductance & Characteristic
Angle of Various Types of Resistance].—
M. de Marco. (L'Elettrotecnica, 10th Dec.
1939, Vol. 26, No. 23, pp. 728-732.) Using
Neri’s ““ magnetic differentiation ” method,
specially suitable for the measurement of
small characteristic angles, dealt with in
2697 (see also 4238) of 1937.

THE ELECTROMETER TRIODE AND ITS APPLI-
caTioNs [Philips Type 4060 : Grid Current
around 1071 Ampere (6000 Electrons per
Second) : Use for p; Measurements, Photo-
currents down to 10718 — 1071 A, etc.].—
H. van Suchtelen. (Philips Tech. Review,
Feb. 1940, Vol. 5, No. 2, pp. 54-59.) See
also Thaes, 601 of February.

CONTRIBUTION TO THE MEASUREMENT OF
CURRENTS WITH DISTORTED WAVE FoORMS
[Multi-Wave Currents] 8y MEANS oF RECTI-
FIER METERS [Influence of Distorting Com-
ponents is Very Small, especially when
Frequencies Dear Fractional Ratio: the
Uscfulness of Rectifier Meters for Harmonic
Analysis].—W. Grunert & E. Huecter.
(L.T.Z, 4th Jan. 1940, Vol. 61, No. 1,
pPp. 11-12.)

PROBE VALVE VOLTMETER: SUGGESTED
CorrecTION.—]. Harris : Andrews & Lowe.
(Wireless World, March 1940, Vol. 46, No. 3,
p- 171} See 1140 of March. For com-
ponent values omitted see ibid., April, No. 6,
p- 219.

GENERATING VOLTMETER FOR PRESSURE-
INSULATED HiGH-VoLTAGE SOURCES.—
Trump & others. (Review of Scient. Insty.,
Feb. 1940, Vol. 11, No. 2, pp. 54-56.)

ON THE GEOMETRY OF THE OPTICAL INDI-
CATOR [involving the Optical Lever formed
by Mirror & Reflected Ray].—de Juhasz.
(Zeitschy. f. Instrumentenkunde, Jan. 1940,
Vol. 60, No. 1, pp. 1-10)

AN EQUIPMENT FOR TESTING THE CASES OF
MEASURING INSTRUMENTS AGAINST DUST
AND RAIN. — Razumovski & others.
(Lzvestiva FElektroprom. Slab. Toka, No. 10,
1939, PP 55-56.)
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SUBSIDIARY APPARATUS AND MATERIALS

1976. THE  ELECTRON  MICRO-OSCILLOGRAPH.—-
M. von Ardenne. (Hochf:tech. 1. Elek:akus.,
Dec. 1939, Vol. 54, No. 6, pp. 181-188)

It is claimed for this new oscillograph con-
struction that ‘‘ the resolving power attainable by
moving-film time-deflection is increased by more
than two orders of magnitude and, for the same
oscillogram content, the amount of photographic
material used can be decreased by two to four
orders of magnitude.” The principle (§1) is that
“ oscillograms of microscopic dimensions are
recorded on photographic material with high
resolving power by means of an extremely fine
recording spot, and subsequently analysed with
the help of a measuring microscope and measuring
bench.” The diameter of the spot is made equal
to the resolving power of photographic fine-grain
films for electron beams. The extremely fine
clectron probes used have already been described
(1667 of 1939 and 280 of January). Multiple
recording can be used with the micro-oscillograph
by applying a row of clectron-optical reducing
devices to a common electron source (Fig. 1).
The theoretical foundations of the device are
described in §1r; Fig. 2 illustrates the path of the
electron beam, the relation for spot deflection, and
the equation for the current density in the record-
ing spot, Fig. 3 the limits of the spot diamecter
imposed by the aperture error of the optical reduc-
ing device, Fig. 4 the true and the reduced recording
velocity, which is found to have the same magnitude
for all spot diameters. Different methods of
recording are shown in Fig. 5.

The practical development is described in
§11; Fig. 6 shows the section of a two-ray micro-
oscillograph, Figs. 7-12 give photographs of various
parts. Results and typical micro-oscillograms are
given in § 1v; Fig. 13 shows the magnified oscillo-
gram of a modulated 10%¢/s oscillation, Fig. 14
that of a very slowly decreasing 10°¢/s oscillation,
Fig. 15 the dimensions of the registration film with
the original magnitudes of the illustrative sample
records shown in the paper, Fig. 16 a micro-
oscillogram of speech, Fig. 17 a small section from
a double oscillogram. 1t is suggested that the new
instrument may prove particularly useful in the
investigation of h.f. phenomena occurring only
once, and in particular for the investigation of
television transmission systems, and problems such
as the measurement of transient phenomena in
h.f. cables.

1977. Micro-WAVE OsciLrocrapHY.—H. E. Holl-
mann.  (Hochf:tech. w. Llek:akus., Dec.

1939, Vol. 54, No. 6, pp. 188-190.)
The * transit-time effect of the second kind ”’ in
a cathode-ray tube shows in a phase displacement
between the deflections in the two coordinate
directions, if the two sets of deflecting plates are
displaced from one another. This may be applied
to micro-wave or transit-time oscillography with
ultradynamic Lissajous’ figures (544 of Lebruary)
from which, by a simple graphical method, the
time oscillogram of the imposed u.h.f. measuring
voltage may be deduced. The micro-wave oscillo-
graph here described (scheme Fig. 1, photographs
Figs. 2, 3) combines the electron probe developed
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by von Ardenne and used in his micro-oscillograph
(see 1976, above) with a system of deflecting
electrodes of very small dimensions. Transit-time
figures are obtained on a tiny oscillograph screen
(about 1 mm?); these are observed and photo-
graphed through a microscope. Some figures from
the lower decimetric-wave band are shown (Fig. 4).

1978. A NEw DouBLE CATHODE-Ray OscILLo-
GrRaPH [with Independent Electron Guns:
Adoption of Square Cross-Section for Tube :
Water-Cooled Anodes : Transportable
Equipment].--Berger. (Bull. Assoc. suisse
des Elec., No. 5, Vol. 31, 1940, pp. 113119
in German.)

1979. A HiGH-FREQUENCY ELECTRON COMMUTATOR
FOR DOUBLE AND QUADRUPLE CATHODE-
RAY-OSCILLOGRAPH OBSERVATION oy
PERIODIC AND APERIODIC PROCESSES [applic-
able also to Remote Control].—Ladygin &
Denisov. (lzvestiya Elektroprom. Slab. Toka,
No. 11, 1939, pp. 46-52.)

Continuing the work dealt with in 3799 & 3845
of 1937, circuits have now been developed for the
alternate connection of two or four channels to the
deflecting system of a cathode-rav oscillograph.
Thus two or four oscillograms can be observed
simultaneously, and the circuits are suitable for
studying periodic as well as aperiodic processes.
The circuits are described and their operation is
discussed. It is suggested that circuits of this type
could be used for remote control by radio (of boats,
aeroplanes, etc.), and suitable transmitting and
receiving circuits (Fig. 13 and 14) are proposed.

CATHODE-RAY
(See 1934.)

1980. TRAPEZIUM DISTORTION IN
Tuses.—Fleming-Williams.

1951. INFLUENCE OF MAGNETIC FIELD UPON
ELECTRON MOTION IN AXIALLY SYMMETRICAL
FieLps.—Spiwak & Zrebny. (See 1867.)

A MECHANICAL ANALOGY TO THE MOTION OF
ELECTRONS IN GasEs.—Yarnold. (See 1759.)

1982.

1983. GaussiaN DIOPTRICS OF THE ELLCTRICAL-
MagnNETIC CYLINDER LENS [Theory].—
Gratsiatos. (Zeitschy. f. Physik, No. 12,
Vol. 115, 1940, pp. 61-68.)

‘“A  two-dimensional field distribution sym-
metrical with respect to a plane is assumed. The
equations of electron beams in the neighbourhood
of the symmetry plane of the field, slightly inclined
to the axis of symmetry of the field, are derived,
and the laws of the image produced by these beams
deduced.”

EINFUHRUNG IN DIE THEORIE DER ELEK-
TRONENOPTIK ”  [Book  Review].—Picht.
(Zeitschr. f. tech. Phys., No. 1, Vol. 21, 1940,
p. 22.)

1984.

1985. MaGNETIC LENSEs AND FieLDs [including
the Telefunken Exploring-Coil Apparatus
for Plotting the Fields].—(Radio e Tele-
visione, Sept. 1939, Vol. 4, No. 2, pp. 9196 :
in Italian.)
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1986. THE ELECTROLYTIC METHOD OF STUDYING
ELeEcTrROsTAaTIC FIELDS.—Lukoshkov. (See
1880.)

1987. THE PRESENTATION OF DECAYING OSCILLA-
TIONS AS STATIONARY IMAGES ON THE
CaTHODE-Ray TUBE [for Visual Observation
or Simple Photographic Recording].—Czech.
(See 1803.)

1988. IMPROVEMENTS IN THE TIME-SWEEP OF
CaTHODE-RaY TUBES BY MEANS OF CURRENT
FROM THE SUPPLY MAINs.—Batlouni. ([2ev.
Gén. de I'Elec., 17th/24th Feb. 1940, Vol. 47,
No. 7/8, pp. 125-131.)

The ordinary way of obtaining the horizontal
deflection for an oscilloscope from the mains,
though often convenient, has the objections of lack
of linearity, limited range of frequencies which can
be examined conveniently, retracing of the oscillo-
gram (thus diminishing its sharpness), and the
impossibility of synchronisation with the wave under
investigation. The writer examines each of these
defects in succession, suggesting ways in which
they can be overcome. Thus by increasing the
sweep-voltage amplitude till the two ends of the
oscillogram are driven well off the screen (the limit
of this scale-spreading being set by the consequent
diminution of the spot brightness) it is possible to
deal satisfactorily with frequencies up to and over
10 ke/s with a sweep frequency of only 50c¢/s.

A long section is devoted to the elimination of
the retracing of the oscillogram. One method is
to drive the spot off the screen, on its return
journey, by a voltage of suitable form (Fig. 24)
applied to one of the vertical-deflection plates
(Figs. 23 & 25) : by combining this plan with the
scale-spreading mentioned above, the trace of the
spot at its exit and re-entry is out of sight (Fig. 25
bis). More attention, however, is given to the
method of cutting-off the spot on the return
journey : Fig. 7 gives a simple way of doing this,
by a cutting-off voltage, in quadrature to the
sweep voltage, rendering the control electrode
negative during a half-period. A sinusoidal form
for this voltage leads to trouble (Fig. 10) ; it should
have the form shown in Fig. 11, and a circuit to
yield this is shown in Fig. 12.

It is undesirable to displace the phase of this
non-sinusoidal cutting-ofl voltage, since the various
harmonics would behave differently and the wave-
form would alter ; it is therefore better to displace,
by 90°, the phase of the sinusoidal sweep voltage
itself, and two circuits based on this plan are
shown in Figs. 13 & 16, of which the latter is the
better. It does not, however, give a symmetrical
sweep, and trapezium distortion therefore occurs :
consequently the lower half of the diagram of
Fig. 16 should be modified as in Fig. 20, which
leads to a symmetrical sweep. Fig. 26 shows a
complete diagram of such anequipment: the d.c.
supply voltages for tube, time-base, and spot cut-
off are all obtained from a single double-anode
rectifier and a single h.t. winding.

Of the difficulties enumerated at the beginning
of this abstract, the first (lack of linearity) com-
prises two defects—a crowding-up and an increased
brightness of the oscillogram at its two ends.
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These defects have been dealt with already by the
devices for removing the other troubles, but the
final difficulty (the impossibility of synchronising
the sweep and the wave under examination)
remains, and is discussed in the final section. No
radical cure is suggested, but it is pointed out that
for most investigations it is possible to select the
frequency of the wave under examination so that
it is a multiple of the sweep frequency. For
example, in the investigation of the non-linear
distortion of amplifiers a number of test frequencies
in the audio-spectrum can be selected thus, and
if they are produced by a beat-frequency oscillator
it is quite casy to keep the oscillogram steady on
the screen by manipulating the knob of this
oscillator.

1989. METALLURGICAL INVESTIGATIONS WITH THE
ELECTROSTATIC SUPER-MICROSCOPE.—Mahl.
(See 2102.)

A DEVICE FOR THE BORING OF EXTREMELY
FiNe Hores 1Ny MeTarric Forrs [by Steel
Needle: Holes of 5—20u Diameter (and
probably Smaller) for Electron Microscopes,
etc.].—von Ardenne & Reibedanz. (Zeitscir.
f. Instrumentenkunde, Jan. 1940, Vol. 6o,
No. 1, pp. 22-26.) For the ionic-probe
method see 1567 of April.

1990.

ON THE SECONDARY-EMISSION IFACTOR OF
ELECTRON-IRRADIATED INSULATORS.—Salow.
(See 1881.)

I1Q0I.

THE DBEHAVIOUR orF WILLEMITE UNDER
ELECTRON BOMBARDMENT.—Piore & Morton.
(See 1948.)

1992.

ABSORPTION SPECTRUM OF SINGLE-CRYSTAL
ZnS ProspHORSs [Data].—Brasefield. (Phys.
Review, 15th Jan. 1940, Series 2, Vol. 57,
No. 2, p. 162)

1993.

INFRA-RED RADIATIONS, WITH SPECIAL
REFERENCE TO THEIR QUENCHING EFFECTS
UPON ZINC-SULPHIDE PHOSPHORS: I AND
IT [including Temperature Effects and Use
of “ Frozen-In" Phosphorographs in In-
vestigation of Properties of I’hosphors].—
Blake. ([ourn. & Proc. of Roy. Soc. of New
South Wales, Parts 2 & 3, Vol. 73, 1939,
pp. 112—124 and Plates & 190-203.)

1994.

ON THE DEcay OF ALKALi-HarLoip PHos-
PHORS ACTIVATED BY THALLIUM.—Antonov-
Romanovsky & Kochergin. (Comptes Rendus
(Doklady) de I'Ac. des Sci. de 'URSS, No. 5,
Vol. 24, 1939, pp. 430-432: in English.)

Experiments leading to the conclusion that when
the decay curve is hyperbolic the process of
“ luminescence power exhaustion” takes place
almost certainly according to a bimolecular reaction
(contrary to recent ideas), and that even an
exponential decay does not prove a monomolecular
process.
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May, 1940

THE LUMINESCENCE OF SoLips.—Randall &
Wilkins.  (Reports on Prog. in Physics,
Physical Society, Vol. 6, pub. 1g40, pp.
174-185.)

SPECTROPHOTOMETRIC RESEARCHES  ON
ELECTRO-PHOTOLUMINESCENCE [produced by
Intense Electrical Fields].—Destriau &
Loudette. (Journ. de Phys. et le Radium,
Feb. 1940, Series 8, Vol. 1, No. 2, pp.
51-55.) For previous work see 2300 of
1939.

AN INVESTIGATION INTO THE GETTERING
PowERs oOF VARIOUS METALS FOR THE

Gasgs HYDROGEN, OXVYGEN, NITROGEN,
CARBON Droxipe, AND AIR.—Ehrke &
Slack. (Journ. of Applied Phys., Feb. 1940,

Vol. 11, No. 2, pp. 129-137.)

AN IoN SOURCE or THE LOw-VOLTAGE
CAPILLARY-ARC TypE.—Allison. (Phys. Re-
view, 1st Jan. 1940, Series 2, Vol. 57, No. 1,
p- 71 : abstract only.)

THE CYCLOTRON AND SOME OF ITS APPLICA-
TioNs.—Mann. (Reports on Prog. in Physics,
Physical Society, Vol. 6, pub. 1940, pp.
125-136 : with 56 literature references.

“Tue CycLoTrRON "’ [Book Review].—Mann.
(Wiveless Ingineer, March 1940, Vol. 17,
No. 198, p. 1I1.)

HaLr EFFeCT 1N PLasMA.—Rodin & Spiwak.
(Comptes Rendus (Doklady) de I'Ac. des Sci.
de 'URSS, No. 3, Vol. 24, 1939, pp. 247—
249 : in English.)

EXPERIMENTAL RESEARCH ON RE-STRIKING
PHENOMENA OF ARcs [and Conclusions
regarding Breakdown by Ionisation by
Collision and Thermal Ionisation: etc.].—
Horikosi.  (Electrot. Journ., Tokyo, Dec.
1939, Vol. 3, No. 12, pp. 283-286.)

Tne TransitioN rRoM GLow TO Arc Dis-
CHARGE [Cathode-Ray Oscillograms of Initial
Stages for Copper Electrodes in Air : Direct
Evidence of Intermittent Voltage Collapse :
Possible Transition Theories].—\Wheatcroft
& Barker. (Phil. Mag., Jan. 1940, Series 7,
Vol. 29, No. 192, pp. I—-15.)

SoME EXPERIMENTS ON THE THEORY OF THE
GrLow DiscHARGE.—Weizel & Olmesdahl.
(Zeitschr. f. Physik, No. 11/12, Vol. 114,
1939, Pp. ;19-733.) For theory see 311 of
January and back references.

SUPER-TEMPERATURES IN THE GLow Dis-
CHARGE [Measurements for Plane and
Hollow Cathodes in Various Gases at
Various Pressures].—Fischer. (Zeitschr. f.
Physik, No. 5/6, Vol. 113, 1939, pp. 360-366.)
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2007.

2008.
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2014.

2015.

2016.

ELECTRICAL DISCHARGE BETWEEN A STATION-
ARY AND A ROTATING ELECTRODE [in Dry
Air : with Rotating Electrode as Cathode,
Luminous Column is carried round Periphery
of Rotor].—Beams & Snoddy. (Phys. Re-
view, Ist March 1939, Series 2, Vol. 35,
No. 5, p. 504.)

THE EFFECTS OF IRRADIATION, HumIpITY,
AND SPHERE MATERIAL ON THE SPARKOVER
VOLTAGE OF THE Two-CENTIMETRE SPHERE
Gar.—Lewis. (Journ. of Applied Phys.,
Aug. 1939, Vol. 10, No. 8, pp. 573-577.)

SPARK BRrREAKDOWNS oF HITHERTO UNOB-
SERVED Form [Photographs: Comparison
with Toepler’s ““ Stielbuscheln ”’].—Neubert.
(Zeitschr. f. Physik, No. 11/12, Vol. 114, 1939,
Pp. 705-708.)

THE SparRk BY FIELD EwmissioN [Discharge
Period may assume Constant Values around
1078 Second : Kerr-Cell Methods of measuring
Periods and Impulsive Potentials}.—De
Stefano & Ferretti. (Boll. del Centro Volpi di
Elett., English Edition, April/May/June 1939,
Year 2, No. 2, Abstracts p. 223d.)

CONTRIBUTION TO THE EXPERIMENTAL STUDY
OF THE ‘‘ POWER or P’oINTS ** [Phenomena
of Point Discharge, as function of Magnitude
and Nature of Potential, Nature of Medium,
Temperature & Humidity].—Yadoff. (Rev.
Gén. de I’ Elec., 12th Aug. 1939, Vol. 46, No. 6,
pPp. 179-188.)

SURFACE-CONTROLLED MERCURY-PooL Rec-
TIFIER [New Type of Large-Current Rectifier
for Voltages from 3 to 105 Kilovolts:
Shielding Action greatly increases Voltage
for Back-Fire and permits Use of Greater
Vapour Pressure].—Libby. (Proc. Inst.
Rad. Eng., Feb. 1940, Vol. 28, No. 2, pp.
52-59.)

FREQUENCY-CHANGING WITH MERCURY-ARC
MuTtaTORs [Conversion from Three-Phase
50cfs to Single-Phase 16} c/s].——Feinberg.
(Journ. I.I.E., Oct. 1939, Vol. 85, No. 514,
PP. 531-543.)

SELENIUM RECTIFIERS OF SOVIET MaNU-
FACTURE.—Eristov. (lzvestiya Elektvoprom.
Slab. Toka, No. 10, 1939, pp. 59-63.)

THREE-ELECTRODE CRYSTALS WITH BARRIER
LAaveErs [Short Survey].—Makovski. (See
1845.)

THE IRREVERSIBLE CHANGES OF THE ELEC-
TRICAL RESISTANCE AND POWER OF LIGHT
REFLECTION OF FILMS OF ANTIMONY, AR-
sENic, TELLURIUM, IRON, AND SILVER,
CONDENSED AT Low TEMPERATURES.,—
Suhrmann & Berndt. (Zeitschr. f. Physik,
No. 1/2, Vol. 115, 1940, pp. 17-46.)

THE WIRELESS ENGINEER

2017.

2018.

2019.

2020.

2021.

With appendices and Discussion :
of March.
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Tug PreparaTiON oF THIN FILMs oOF
URANIUM AND THORIUM BY CATHODE SPUT-
TERING.—Van Voorhis. (Review of Scient.
Instr., Feb. 1940, Vol. 11, No. 2, pp. 77-)

CONSTANT-POTENTIAL RECTIFICATION [New
Circuit].—Stevens & Walker. (See 1796.)

THE DIRECT-ACTING GENERATOR-VOLTAGE
RecurLaTor.—Boice & others. (Flec. Engin-
eeving, March 1940, Vol. 59, No. 3, Trans-
actions pp. 149-157.)

ON THE WORKING OF VOLTAIC APPARATUS
[Primary Cells & Accumulators: New
Treatment, leading to Possibility of Pre-
Calculation of Useful E.M.F. as Exactly as
for Electro-Magnetic Generators : the Harm-
ful FEffects of Secondary Reactions].—
Reiffer. (Rev. Gén. de I'Elec., 3rd/10th Feb.
1940, Vol. 47, No. 5/6, pp. 101-105.)

RADIO-FREQUENCY HIGH-VOLTAGE PHENO-
MENA.—Alford & Pickles. (Elec. Engincerving,
March 1940, Vol. 59, No. 3, Transactions
pPp. 120-137.)

see also 1130
In their reply to the Discussion the

writers mention a recent extension to still higher

frequencies,

up to 110 Mc/s. Here, ‘‘the best

grades of glass and ceramics are no longer excellent
insulators, in that there is a much greater tendency

for the insulating material to heat.

metal

2022.

2023.

2024.

2025.

2026.

For this reason,
»

fittings play a somewhat smaller part . . .

DieLecTRIC Losses 1IN HIGH-FREQUENCY
FieLps, AND DEBYE’s OLD & NEW THEORIES.
—Filippov. (See 1959.)

THE MOLECULAR NATURE OF A DIELECTRIC
[Dielectric Constant & Its Molecular Inter-
pretation : Polar Molecules & the Lffect of
Their Presence : Dielectric Loss in Polar
Solids :  etc.].—Moullin.  (Journ. I.L.E.,
Feb. 1940, Vol. 86, No. 518, pp. 113-128.)
Chairman’s address, Wireless Section.

DIELECTRIC BREAKDOWN IN SoLips.—lroh-
lich., (Reports on Prog. in Physics, Physical
Society, Vol. 6, pub. 1940, pp. 411—430.)

EpGe LFFECT OF LELECTRODES IN THE
BREAKDOWN OF SoLiD DIELECTRICS [im-
mersed in Insulating Liquids : Experiments
on Prevention of Corona by Application of
Suitable Varnish or Paste].—Toriyama &
Sawa. (Llectrot. Journ., Tokyo, Feb. 1940,
Vol. 4, No. 2, pp. 27-28.)

CHARACTERISTIC DATA ON CERAMIC MATER-
1aLs AT HicH Freguencies [Hescho and
Stemag Products].—(A4lta Frequenza, Jan.
1940, Vol. 9, No. 1, pp. 55-58.) Table taken
from Albers-Schoenberg’s book “ Hoch-
frequenzkeramik.” For a review of this
book see 4701 of 1939.
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2027.

2028,

2030.

THE

FLEXIBLE Grass INSULATION [for Wireless
Work].—Lee. (Wireless Engineer, Jan. 1940,
Vol. 17, No. 196, p. 3.) Note on the paper
referred to in 823 of February.

AN EXPERIMENTAL INVESTIGATION OF AUs-
TRALIAN  DIELECTRICS  [Bakelised-Paper
Bushings : Variation of Electrical Properties
with Temperature & Frequency: etc.].—
Martin. (Journ. of Inst. of Eng. of Austvalia,
Dec. 1939, Vol. 11, No. 12, Transactions
PP. 411-416.)

. AcTioN OF OZONE ON RUBBER AND OTHER

MAaTERIALS.—Norton.  (Gen. Elec. Review,
Feb. 1940, Vol. 43, No. 2, pp. 93-95.)

CompacT  WIRE-WOUND  RESISTANCES.—
Vaganov. (Izvestiya Llektroprom. Slab. Toka,
No. 11, 1939, pp. 55-61.)

A discussion on wire-wound resistances manu-
factured in Russia, having values of the order of
several tens and hundreds of thousands of ohms.

The design of these resistances, their

properties

(active life, heat-dissipation, ctc.), the materials
used, and the manufacturing processes, are included
in the discussion.

2031.

2032.

2033.

2034.

THE PRODUCTION OF ANNULAR MAGNETIC
FIELDS OF GREAT UnirForMiTY.—Ierence,
Shaw, & Stephenson. (Review of Scient.
Instr., Teb. 1940, Vol. 11, No. 2, Pp. 57-62.)
A summary was reterred to in 2105 of 1938.

MAGNETIC SCREENING By HorLow CIRCULAR
CvLINDERS [Theoretical Study of Growth of
Magnetic Field inside Hollow Conducting
Cylinder for Some Aperiodic External Fields,
Parallel and Perpendicular to Cylinder
Generators :  Method of Laplace Trans-
formation).—Jaeger. (Phil. Mag., Jan, 1940,
Series 7, Vol. 29, No. 192, pp. 18-31.)

THE EFFECTIVE PERMEABILITY OF A SUB-
STANCE COMPOSED OF SPHERICAL METALLIC
GRAINS WITHOUT ELECTRICAL CONTACT [by
Lorentz Statistical Method].—Divilkovsky,
(In paper dealt with in 1958, above.)

ASSEMBLY MULTIPLIES MAGNET STRENGTH
[Brass & Iron Mounting, making Flux pass
through Many Air Gaps, enables Piece of
Sintered Alnico to lift & hold 4 450 Times
Its Own Weight (instead of Usual 500
Times)].—General  Electric Laboratories.
(Elec. Engineering, Feb. 1940, Vol. 59, No. 2,
Advt. p. 10)

2035.,THE USE OF MODERN STEELS FOR PER-

MANENT MAGNETS [and the Necessity for
Complete Re-Design when replacing (e.g.)

Tungsten Steel by ‘‘ Ticonal 2A - Cal-
culation of Examples].—van Urk. (Philips
Tech. Review, Feb. 1940, Vol. 5, No. 2,

PP. 29-35.)
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May, 1940

THE INDUSTRIAL APPLICATIONS OF PER-
MANENT MAGNETS [and a Practical Method
of Design Calculation].—Venco. (L’Elettro-
tecnica, 25th Oct. 1939, Vol. 26, No. 20,
pp. 657-662.)

ON THE MECHANISM OF COBALT MAGNETISA-
TION.—Shirobokov. (Comptes Rendus
(Dokiady) de I’Ac. des Sci. de ' URSS, No. s,
Vol. 24, 1939, pp. 426—429 : in English.)

EFFECT OF A CURRENT THROUGH AN IRON
Bar oN REsipuar Macnetism [Indication
of Decrease of Magnetism for Small Residual
Flux, Increase with Larger Values].—
Perkins & Doolittle. (Phys. Review, 15t Jan.
1940, Series 2, Vol. 57, No. 1, p. 71 : abstract
only.)

MAGNETISM AND THE STRUCTURE OF MATTER
[Summary].—TLonsdale. (Nature, 13th Jan.
1940, Vol. 145, pp. 57-59.)

IENERGY CHANGES ACCOMPANYING MAGNETI-
SATION [Measurements of Thermal Changes
in Step-by-Step Magnetisation Hysteresis
Cycle of Nickel Rod in Unstretched and
Stretched States : Proof of Warburg’s Law :
90° Rotations of Weiss Domain Vectors are
Not accompanied by Measurable Heat
Changes].—Bates & Weston. (Nature, 3rd
Feb. 1940, Vol. 145, pp. 188-189.)

ELiMINATION OF TrANSFOrMER Noisk [and
the Need for Research on Reduction of
Magnetostriction].—Norris. (Electrician,
23rd Feb. 1940, Vol. 124, p. 148.)

A NOTE ON ANALYTICAL REPRESENTATION
oF B-H CurvE.—Gatha. (Electrotechnics,
Bangalore, Aug. 1939, No. 12, pp. 35-37.)

THE INFLUENCE OF MECHANICAL TREAT-
MENT, PRESSURE, AND TEMPERATURE ON
THE CHARACTERISTICS OF FERROMAGNETIC
MaTERIALS.—Chiodi & Zerbini. (L’Elettro-
tecnica, 10th Teb. 1940, Vol. 27, No. 3,
PP 50-59.)

THE ELECTRICAL RESISTANCE OF FERRO-
MAGNETIC AMALGAMS [measured as Function
of Temperature: Sharp Change in Resis-
tivity near 340°C].—Bates & Fletcher.
(Proc. Phys. Soc., 1st Sept. 1939, Vol. 51,
Part 5, No. 287, pp. 778-783.)

FERROMAGNETISM IN AUSTENITE [shown in a
Steel with Certain Proportions of Other
Elements].—Tarasov & Parker. (Phys.
Review, 15th Aug. 1939, Series 2, Vol. 56,
No. 4, p- 379.)

THE MAGNETIC PROPERTIES OF FERROMAG -
NETIC IMPURITIES IN NON-FERROUS ALLOYS.
—Schréder.  (dnn. der Physik, Series s,
No. 1, Vol. 36, 1939, pp. 71-96.)
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2047.

2048.

2049.

2050.

205T.

2052.

2053.

2054.

2055.

2056.

2057.

STUDIES ON THE MAGNETIC MOMENT IN
FERROMAGNETIC ALLoYs: II—THE GYRO-
MAGNETIC PHENOMENON. RELATION BE-
TWEEN SUPPLEMENTARY MOMENTS AND
CuriE Points.—Forrer. (Journ. de Phys. et
le Radium, Feb. 1940, Series 8, Vol. 1, No. 2,
pp. 74-80.)

ON THE THEORY OF THE TECHNICAL MAGNET-
1SATION CURVE IN FERROMAGNETIC MONO-
crYsTALS :  II.—Vonsovskij.  (Journ.
Tech. Phys. [in Russian], No. 13, Vol. 9, 1939,
pp. 1151-1160.) For I see 2551 of 1939.

A MAGNETIC METHOD OF INVESTIGATING THE
INTERNAL ELASTIC STRESSES IN FERRO-
MAGNETIC METALs.—Akulov & Kirenskij.
(Journ. of Tech. Phys. [in Russian], No. 13,
Vol. 9, 1939, pp. 1145-1150.)

THE PHYSICAL BASIS OF IFERROMAGNETISM
[Survey].—Bozorth. (Bell S. Tech. Journ.,
Jan. 1940, Vol. 19, No. 1, pp. 1-39.)

‘“ FERROMAGNETISMUS ””  [Book Review].—
Becker & Doring. (Zettschr. f. tech. Phys.,
No. 1, Vol. 21, 1940, p. 23.)

MAGNETIC SUSCEPTIBILITIES IN WEAK I'IELDS
[Measurements of Susceptibilities of Organic
Liquids relative to Water: No I.arge Dis-
crepancy between Susceptibility of Water in
High and Low Fields: Modified Form of
Rankine Balance may yield Absolute Values
of Magnetic Susceptibility].—Meeks & Jami-
son. (Phys. Review, 1st Jan. 1940, Series 2,
Vol. 57, No. 1, p. 71: abstract only.)
Cf. Hector & Peck, 2977 of 1939.

PARAMAGNETIC HysTERESIS [Application of
Ewing’s Original Hysteresis Theory to
Paramagnetic Salts], and REMARK ON THE
THEORY OF PARAMAGNETIC RELAXATION.-
Temperley : Ornstein.  (Proc. Camnb. Phil.
Soc., Jan. 1940, Vol. 36, Part 1, pp. 79-83 :
Physica, March 1940, Vol. 7, No. 3, pp. 205~
207 : in English.)

ORDER-DISORDER PHENOMENA IN ALLOYS.—

Goodwin. (Reports on Prog. in Physics,
Physical Society, Vol. 6, pub. 1940, pp.
369-377.)

METALLIC MATERIALS IN THE TELEPHONE

SysTEM.—Schumacher & Ellis. (Bell S.
Tech. Journ., Jan. 1940, Vol. 19, No. 1,
pp. 138-151.)

ALUMINIUM AS A DMATERIAL FOR CABLE
SHeatHs.—Hanff & others. (E.T.Z., 11th
Jan. 1940, Vol. 61, No. 2, p. 41 summary
only.)

TuerMmosTATIC BIMETALS.—Eskin & Fritze.
(Engineering, 23rd Feb. 1940, Vol. 149, pp.
212-213 : to be contd.)

of
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. CaTHODE-CIrcUIT PROTECTION [Suggested
Simpler Method, without Second Contact on
Thermal Delay Switch].—Woods. (IVireless
World, March 1940, Vol. 46, No. 5, p. 171.)
See 1235 of March.

A SELECTIVE CALLING DEVICE FOR DISTANT
ConTrROL BY WIRELESs.—Blasczyk. (See
2073.)

LevERs OF ConsTANT RaTIo [for Fine Adjust-
ments, etc.].—Clay. (Journ. of Scient. Instr.,
March 1940, Vol. 17, No. 3, pp. 49-35.)

CORROSION EFFECTS ON ELECTRICAL
MacHINEs.—Batz. (E.T.Z., 11th Jan. 1940,
Vol. 61, No. 2, pp. 29-32.)

ConTACT PHENOMENA IN TELEPHONE SWITCH-
ING Circuirs [Investigation of Erosion as
influenced by H.F. Transient \oltages &
Currents, etc.].—Curtis. (Bell S. Tech.
Journ., Jan. 1940, Vol. 19, No. 1, pp. 40-62.)

THE SIMULTANEOUs WINDING OF FOUR
MuLTI-TURN COILS BY ONE MACHINE [manu-
factured by the Micafil Company].—Garskov.
(Lzvestiva Elektroprom. Slab. Toka, No. 11,
1939, pp. 53-55.)

ON THE SINGLE-PHASE MAGNET MOTOR {with
Specially Shaped Iron Armature (without
Winding)] AND ITs POWER OF RUNNING AT
SEVERAL SYNCHRONOUS SPEEDS.—Buchhold.
(E.T.Z., 4th Jan. 1940, Vol. 61, No. 1, pp.
7-10.) Cf. 1780 (parametrical motor).

DETERMINATION OF THE SPECTRAL SENSI-
TIVITY OF A PHOTON COUNTER.—Roich.
(Comptes Rendus (Doklady) de I'Ac. des Sci.
de 'URSS, No. 7, Vol. 24, 1939, pp. 637—
689 : in English.)

STATIONS, DESIGN AND OPERATION

. FrEQUENCY MobpuLaTION.—Chaffee.

(See
1828.)

. FREQUENCY OR AMPLITUDE MODULATION ?
INTERESTING COMPARISONS FROM AMERICA.—
Weir. (Wireless World, March 1940, Vol. 46,
No. 5, pp. 186-187.) Summary of a Radio
Club paper : see also 3528 of 1939.

UsE OF FREQUENCY MODULATION FOR MULTI-
PLEX SERVICE [e.g. Typewriter or I'acsimile
as well as Sound, or Stereoscopic Sound].—
Armstrong. (Sci. News Letter, 27th Jan.
1940, Vol. 37, No. 4, p. 56.)

EFFECT OF THE QUADRATURE COMPONENT
IN SINGLE-SIDEBAND TRANSMISSION [par-
ticularly Its Distorting Action in Picture

Telegraphy : Superiority of Single- over
Double-Sideband Transmission, for Given
Band Width].—Nyquist & Pfleger. (Bell

S. Tech. Journ., Jan. 1940, Vol. 19, No. 1,
pp. 63-73.) ‘It is not an inevitable con-
clusion that television images will be as
little affected ”: ¢f. Goldman, 691 of
I'ebruary.
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Two-Way RaDp10-TELEPHONY: A NEwW
“ Two-WIRrg, Four-Wire ” ConTror TER-
MINAL [Elimination of ‘“ Vodas’” & Their
Complexities by Simultaneous Use of Positive
& Negative Feedback combined with Intro-
duction of Negligible Amplitude Distortion :
Analysis of New Terminal Circuit].—
Marinesco. (1Wireless Engineer, March 1940,
Vol. 17, No. 198, pp. 97-104.) It is hoped
to publish shortly experimental data on the
performance.

LoNG-DiSTANCE BROADCASTING [Review of
General Development].—Ashbridge : Smith-
Rosc.  (Nature, 3rd Feb. 1940, Vol. 145,
pP. 194 notes on recent Royal Institution
Discourse.)

RADIOELECTRICITY IN AERONAUTICS.—Lav-

eran. (See 1895.)

A SELECTIVE CALLING DEVICE FOR DISTANT
ConTrROL BY WIRELESS [e.g. from Aircraft,
to switch-on Landing Lights: Avoidance
of Too Long Waits and of Disturbance
by Atmospherics, etc.].—Blasczyk. (E.7.7.,
11th Jan. 1940, Vol. 61, No. 2, p. 36:
summary only.)

TRENDS IN THE APPLICATION OF ELECTRICITY
IN Brrtisu Surps [including Wireless Com-
munication].—Watson. (Journ. I.E.E., Feb.
1940, Vol. 86, No. 518, pp. 203-211.)

AUTOMATIC \WATER-STAGE TRANSMITTERS
[Equipment for transmitting Signals repre-
senting Water Elevation in Remote Streams,
at Dredetermined Intervals: received on
Automatic Tape Receiver : Battery-Powered
Transmitter giving 4 Watts to Semi-Direc
tional Aecrial : Weight-Driven Clock Control :
Servicing Once per Month].—Kennedy.
(Communzcations, Feb. 1940, Vol. 20, No. 2,
pp. 10-11.)

SAFETY KRULES FOR RaDIO INSTALLATIONS :
COMPRISING PART 5 orF I1FTH EDITION OF
NatroNaL ELecTrRICAL SarETY CODE.-

Nat. Burcau of Standards. (Handbook H3js :

25 pp: for sale from Superintendent of
Documents, Washington, D.C: price 10
cents.)

GENERAL PHYSICAL ARTICLES

ON THE STATISTICAL BEHAVIOUR OF KNowXN
AND UNKNOWN ELEMENTARY PPARTICLES.—
Pauli & Belinfante. (Physica, March 1940,
Vol. 7, No. 3, pp. 177-192 : in English.)

PossSIBLE MODIFICATION OF THE
LorexnTz ForcEs [of Interest in Determina-
tion of Mass of Particles of Cosmic Rays].—
Caldirola. (La Ricerca Scient., Jan./Feb.
1940, Year 11, No. 1/2, pp. 87-89.)
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May, 1940

THE ELecTRIC TIELD PRODUCED BY A
PoINT-CHARGE LOCATED OUTSIDE A Di,
ELECTRIC WEDGE [Theoretical Expressions
for Electrostatic Potential].—Rice. (Phil-
Mag., Jan. 1940, Series 7, Vol. 29, No. 192.
pp. 36-46.)

“ THE ErecTricaL DouBLE LavER ”’ [Papers
at Faraday Society’s General Discussion :
Book Noticel.—(Journ. of Scient. Instr.,
March 1940, Vol. 17, No. 3, p. 75.)

ELECTRO-PHYSICS : A REVIEW OF PROGRESS.
—Campbell.  (Journ. I.E.E., Feb. 1940,
Vol. 86, No. 518, pp. 212-219.)

THE NaATUrRAL UNIT OF CAPACITY AND THE
ABSOLUTE DEFINITION OF THE FARAD. —
Laboccetta. (La Ricerca Scient., Jan./Feb.
1940, Year 11, No. 1/2, pp. 83-83.)

MAGNETISM AND RoTaTioNs [and Liénard’s
Statement of Only One Characteristic
Quantity, Magnetic Induction, instead of
Field & Induction: Consideration of the
Application of Larmor’s Theorem to Electro-
magnetic Waves].—Brylinski. (Rev. Gén. de
I'Elec., 2nd/9th March 1940, Vol. 47, No. 9/10,

pp. 165-172.)

ELecrricar ConpucTiviTy oF METaLs [and
Alloys: General Survey: Correlation of
Problems on Basis of Bloch Theory]—
Bardeen. (Journ. of Applied Phys., Feb.
1940, Vol. 11, No. 2, pp. 88-111.)

SurErRcONDUCTIVITY.— Jackson. (Reports on
Prog. in Physics, Physical Society, Vol. 6,
pub. 1940, PP. 335-344.)

MISCELLANEOUS

ON THE AsymprOoTIC LAWS OF THE DISTRIBU-
TION OF THE REAL Ro0OTS oF THE OSCILLA-
TORY INTEGRALS OF A LINEAR DIFFERENTIAL
LEQuaTION OF THE SECOND ORDER.—Sarym-
sakofl. (Comptes Rendus (Doklady) de I'Ac.
des Sci. de 'URSS, No. 4, Vol. 24, 1939,
PP. 322-324: in French.)

AN ELECTRICAL METHOD FOR COMPOUNDING
SiNe FuncTions [Device for evaluating the
Series XA, sin ax].—Maxwell. (Review of
Scient. Instr., Feb. 1940, Vol. 11, No. 2,
PP 47-54.)

RECENT MATHEMATICAL MACHINES [Survey,
particularly of the M.LT. Analysers]. —
Walther, (E.7.Z., 11th Jan. 1940, Vol. 61,
No. 2, pp. 33-36.)

‘““ TAFELN UND AUFGABEN ZUR HARMON-
ISCHEN ANALYSE UND PERIODOGRAMMRECH-
NUNG "' [Book Review].—Stumpff. (Zeitschr.
V.D.I., 31d Teb. 1940, Vol. 84, No. 5, p. 88.)
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2090. THE METHOD OF SYMMETRICAL COMPONENTS
ApPLIED TO HARMONIC ANaLYsis [Deter-
mination of Fourier Series Ccefficients from
Graphically Known Wave: Use of Matrix
\lgebra).—Pipes. (Phil. Mag., Jan. 1940,
Series 7, Vol. 29, No. 192, pp. 60-74.)

2091. ON A HySTERO-DIFFERENTIAL EQUATION
ARISING IN A PROBABILITY PROBLEM.
silberstein. (Phil. Mag., Jan. 1940, Series 7,
Vol. 29, No. 192, pp. 75-84.)

2092. DETERMINATION OF THE CURVE FITTING BEST
T0 EXPERIMENTAL PoOINTS : FORMULA EX-
PRESSING AN EXPERIMENTAL Law : DrRriva-
TION OF AN EXPERIMENTAL LAw.—Vernotte.
(Comptes Rendus, 26th Feb. 1040, Vol. 210,
No. 9, pp. 329-331.)

20093. ERRORs oF OBSERVATION IN PHYSICAL
MEASUREMENTS [lividence of Particular
Kind of Bias: the Use of Non-Uniform
Scales : etc.].—Mahalanobis. (Sc¢i. & Cul-
ture, Calcutta, Jan. 1940, Vol. 5, No. 7,
PP 443-445:)

2094. THE MATHEMATICAL SOCIETIES OF GREAT
BriTalN.—Stigant. (BEAMA Journ., Feb.
1940, Vol. 46, No. 32, pp. 51—-53.)

2095. THE SyMBOLIC REPRESENTATION OF Inm-
PEDANCE AND ADMITTANCE [Desirability of
Standardisation of Plus Sign Convention
(Z=R+jXand Y =G + jB)].—G.W.O.H.
(Wiveless Engineer, Jan. 1940, Vol. 17, No.
196, pp. 1-3.)

2096. THE PHASE CONVENTION OF CURRENTS AND
VorTagEs IN VALVE Circults.—G.W.O.H.
(Wireless Engineer, March 1940, Vol. 17,
No. 198, pp. 95-96.)

2097. SYMBOLS FOR THE TREATMENT OF LLEC-

TRICAL COMMUNICATION | SUGGESTIONS OF
THE NATIONAL ELECTROTECHNICAL INSTITUTE
‘* GALILEO FERRARIS.”—I'errari-Toniolo.
(Alta Frequenza, Feb. 1940, Vcl. 9, No. 2,
pp. 108—111.)

The use of the proposed system of symbols and
suffixes is illustrated by Fig. 1, representing a
voltage composed of a d.c. component }, on which
is superposed an a.c. voltage v made up of first and
third harmonics », and wv;. The resultant is v,
(= v+ V,); it is possible to distinguish the
maximum values Vi and Vsy of the first and
third harmonics, of the a.c. voltage (V) and of the
resultant voltage (V.y). If the voltage were applied
to the first grid of a valve, the maximum value of
the voltage of the third harmonic would be indicated
by Vgmu. Interesting points in the system are the
omission of the / on the grounds that it is easily
confused with 1, the inclusion of D for ‘° Durch-

griff ” (here called * intraeffetto”) and I° for
Hluorescent screen, etc.
2098. THE UsE OF LELECTRETS IN LELECTRICAL

INsTRUMENTS.—Gemant. (See 1961.)
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2099. THE PROBLEM OF A METALLIC SPHERE IN A
HOMOGENEOUS  ALTERNATING MAGNETIC
FI1ELD, AND ITS APPLICATION TO THE THEORY
ofF Inpuctioxn FuUrNacEs.—-Divilkovsky.
(See 1958.)

2100. NOTE ON EArNSHAW’'S THEOREM [and Its
Application to Attempts at Stable Suspension
in Space by Magnetic Means].—Tonks. (Elec.
Engineering, March 1940, Vol. 59, No. 3,
pp. 118-119.) See, for example, 4268 of 1939
and back reference.

2101. A MAGNETIC METHOD OF INVESTIGATING THE
INTERNAL ELASTIC STRESSES IN FERRO-
MAGNETIC METALS.—Akulov & Kirenskij.
(Jowurn. of Tech. Phys. [in Russian], No. 13,
Vol. 9, 1939, pp. 1145-1150.)

2102. METALLURGICAL INVESTIGATIONS WITH THE
ELECTROSTATIC SUPER-MICrOsCOPE.—DMahl.
(Zeitschr. f. tech. Phys., No. 1, Vol. 21, 1940,
pp. 17-18 and Plate.)

A fuller account will be published in the Jakr-
buch d. A.I:.G.-Forschung and the Zeitschr. f.
Metallkunde. The apparatus is that dealt with in
1570 of April. The substances investigated were
metallic-oxtde fumes (such as occur in arc-welding
and form a danger to health owing to their fineness,
which has also prevented their investigation by the
ordinary optical microscope}; iron rust; and
oxide surface-films, knowledge of whose structure
is of importance in connection with corrosion, since
it is on the nature of such films that the passivity
of a metal depends. The magnifications used ranged
from 10000:1 to 14 000:I.

2103. A HiGH-FREQUENCY COMMUTATOR FOR
DouBLE AND QuaDprUPLE C.R.O. OBSERVA-
TION OF PERIODIC AND APERIODIC PROCESSES
[and Its Possible Use for the Remote Control
of Aeroplanes, etc.].—Ladygin & Denisov.
(See 1979.)

PropuctioNn oF ELECTRICITY BY MUSCULAR
Force [ Man-Power’ Tests at Swiss
National Exhibition : Bicycle-Drive, Hand-
Winch, & Treadmill : Max. Daily Work is of
Order of 0.6—0.7 kWh].—Hug. (Bull. Assoc.
suisse des Elec., No. 1, Vol. 31, 1940, pp.
9-12: in l'rench.)

2104.

CARDIOPHONES OF Various Types [Electro-
Magnetic & DMoving-Coil Types: suitable
also for Recording on Cinema Film].—
Giulietti. (L’Elettrotecnica, 1oth Jan. 1940,
Vol. 27, No. 1, pp. 14-15.)

2103.

EMISSION AND ABSORPTION OF ULTRA-SHORT
{40 cm-1.5 m] WaVES By AToMs: DETECT-
ABLE DIFFERENCES IN MAGNETIC PROPER-
TIES : ETC.—Rabi. (Science, 2nd Feb. 1940,

Vol. 91, Supp. p. 40.)

2106.
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2107.

2108.

2109.

2I10.

2111,

2112.

2113.

2I14.

2115.

THE

RADIATION EMITTED By UNIFORMLY MOVING
ELecTrONS [Cerenkov Radiation].—Tamm.
(Journ. of Phys. [of USSR], No. 5/6, Vol. 1,
1939, PP- 439-454: in English.) See also
375 & 3395 of 1939; and ¢f. Ginsburg
(“ Some Contribution to Quantum Electro-
dynamics ’), Comptes Rendus de I'-c. des
Sci. de 'URSS, No. 2, Vol. 24, 1939, pp.
131-134.

ACTION EXERCISED BY ORDINARY METALS
ON THE PHOTOGRAPHIC PLATE [Russell’s
Hypothesis of Chemical Action must be
amplified by Intervention of Absorbable
Radiation].—Reboul. (Journ. de Phys. et le
Radium, Feb. 1940, Series 8, Vol. 1, No. 2,
pp- 56-62.)

TrHE GURWITSCH OR MITOGENETIC Ravs
[Discovery & Significance].—Puig. (Biblio-
teca Cientifica del Observatorio de San Miguel,
Argentina, No. 12, 1939, 51 pp: in Spanish.)
For other papers on this radiation see 376
& 1335 of 1936 and 745 & 746 of 1938.

EXPERIMENTAL RESULTS ON THE PROBLEM
OF THE BIOLOGICAL AcCTION OF CosMIC Ravs.
—Eugster & others. (Radiologica, Ziirich,
No. 3/4, Vol. 5, 1939, pp. 134-141.)

ON THE QUESTION OF POINT HEATING IN THE
HiGH-FREQUENCY FIELD [Negative Result of
Tests with 3—12 m Waves to obtain Selective
Heating of Suspended Particles above Tem-
perature of Liquid].—Wenk. (Strahlen-
therapie, No. 4, Vol. 65, 1939, pp. 657-663.)

THE EFFECT OF [Ultra-] SHORT WAVES ox
Tissue CeLrs [Cells killed, by 3.5 m Waves,
well below the Necessary Temperature].—
Hasché.  (Strahlentherapie, No. 4, Vol. 65,
1939, pp. 664-667.)

TaE ELECTRICAL PROPERTIES OF BLOOD
UNDER THE ACTION OF DECIMETRIC WAVES.
—Malov. (Comptes Rendus (Doklady) de
UAc. des Sci. de 'URSS, No. 5, Vol. 24,
1939, pPp. 437-439: in German.)

‘ ERGEBNISSE DER BIOPHYSIKALISCHEN
ForscHunGg "’ [Vol. I—Ultra-Short Waves
and Their Medical-Biological Applications :
Book Review].—Dinzer, Hollmann, & others.
(Bull. Assoc. suisse des Elec., No. 5, Vol. 31,
1940, pp. 129-130 . in German.) The series
is edited by Rajewsky.

EFFECT OF ELECTRIZATION OF I.ARTH LAYERS
By Erastic WAVES PASSING THROUGH
TueM [Distinct from Seismo-Electric Effect].
—Ivanov. (Comptes Rendus (Doklady) de
I’Ac. des Sci. de PURSS, No. 1, Vol. 24,
1939, Pp. 42—45: in English.)
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2116,

2117.

2118,

2119.

2120,

2I21.

2122,

2123.

2124.

2125.

2126.

May, 1940

WANDERING CURRENTS [Stray Currents in
the Earth, due to Communication & Power
Systems, Electric Trams, etc: Injurious
Effects & Their Prevention : Useful Effects].
—Puig.  (Biblioteca Cientifica del Observa-
forto de San Miguel, Argentina, No. 14,
1939, 38 pp: in Spanish.)

PracTicAL AsPECTS OF EARTHING. —Fawssett
& others. (Nature, 2nd March 1940, Vol. 145,
PP- 357-358 : notes on recent ILE.E. paper.)

ON Iso-DieLEcTRIC LINES [Lines of Maximum
Water-Content] AND GEOLOGIC STRUCTURE
[Lines reveal Hydrologic and Petrographic
Structure] —Lowy. (Phil. Mag., Jan. 1940,
Series 7, Vol. 29, No. 192, pp. 32-35.)

Powkr OscILLATORS : CIRCUIT FOR SURFACE
HARDENING OF STEEL.—Babat & Losinsky.
(See 1826, above, and 2120, below.)

HeaT TREATMENT oF STEEL BY HIGH-
FregQuency CURrRENTS.—Babat & Losinsky.
(Journ. I.E.E., Feb. 1940, Vol. 86, No. 518,
pp. 161-168 and Plates.). See also 2119,
above.

Two SuMALL PORTABLE GEIGER-MULLER
CouNnTERs [particularly for Prospecting or
in Hunts for Lost Radium].—Taft. (Review
of Scient. Instr., Feb. 1940, Vol. 11, No. 2,
Pp. 63-64.)

[Photoelectric] DEVICE FOR DETERMINING
THE AREA oF LEAVES [for Photosynthetic &
Other  Studies].—Petrov & ~ Gavrilov.
(Comptes Rendus (Doklady) de I'Ac. des Sci.
de 'URSS, No. 5, Vol. 24, 1939, pp. 499~
501 : in Lnglish.)

METHOD OF DETERMINING THE CORRECTIONS
NECESSARY IN PHOTOMETRY WITH SELENIUM
BARRIER-LAYER CELLS OWING TO DEVIA-
TIONS FROM THE COSINE LAw.—Buchmiiller

& Konig. (Bull. Assoc. suisse des Elec.,
No. 5, Vol. 31, 1940, pp. 122-124: in
German.)

INFRA-RED RADIATIONS, WITH SPECIAL

REFERENCE To THEIR QUENCHING EFFECTS
UPON ZINC-SULPHIDE [I’HOSPHORS.—Blake,
(See 1904.)

THE SPECTRAL LNERGY DISTRIBUTION OF
THE LoNG-WAVE INFra-RED EwmIssion
(300 u) FrROM Var1ous HIGH-PRESSURE Dis-
CHARGES [and the Electrodeless Ring Dis-
charge].—Dahike. (Zestschy. f.  Physik,
No. 11/12, Vol. 114, 1939, Pp. 672-681.)

WATCH-TESTING AND WAaTER-LEax DETEC-
TION (1N UNDERGROUND MAINS) BY ELEC-
TRONIC MEANs.—Taylor. (In paper dealt
with in 1910, above.)

. AUTOMATIC WATER-STAGE TRANSMITTERS. —

Kennedy. (See 2075.)



