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Editorials.
Radio Transmission and the Upper Atmosphere.
FOR many years after Heaviside and
Kennelly first suggested that the
upper atmosphere played an important
part in long-distance radio telegraphy our
ideas as to the exact role played by the
ionised layer were very vague. If the layer
were conducting it would act as an upper
guide just as the earth acted as a lower
guide and the waves would spread out in the
thin atmospheric spherical shell between
them, thus causing much less attenuation
over large distances than would have been
the case had the waves been free to radiate
into space. All long-distance communication
was at that time carried out with very long
waves and this simple explanation seemed
to fit in fairly well with the observed phenomena. The very long ranges sometimes
obtained with shorter waves could hardly
be explained by reflection at the surface of
a layer, but Dr. Eccles' theory that the
waves entered the laver and were refracted
in it owing to their velocity being greater in
the ionised medium than in the un -ionised
atmosphere offered an alternative explanation which has proved very fruitful in its
further development. That was in 1912, and
although little progress in our knowledge of
the subject was made during the War, the
last few years have seen phenomenal strides
in what might be called the technique of the
wireless investigation of the upper atmosphere.

Different methods have been used by
different investigators and it was questionable to what extent these various methods
might be expected to give concordant
results. Did the so-called equivalent height
of the ionised layer as determined by one
method mean exactly the same thing as the
equivalent height as determined by another
method ? This question has been investigated very thoroughly by Prof. E. V.
Appleton, who communicated a paper on
the subject at the Brussels meeting of the
Union Radio Scientifique Internationale in
September and again recently at a meeting
of the Physical Society. The investigation is
necessarily highly mathematical but the
results can be explained fairly simply.
Three Comparative Methods.
Three methods are compared, viz., the
wavelength change method, the angle of
incidence method, and the group-retardation
method.
The first method was proposed and
developed by Appleton and Barnett. The
carrier wave of a transmitting station reaches
a distant receiving station by two paths, one
along the ground and the other via the
upper atmosphere ; if these two rays arrive
in phase the signals have a maximum
intensity, if they arrive in opposition the
signals have a minimum intensity. If now
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the transmitting station gradually increases
or decreases its wavelength, the received
signal passes through successive maxima and
minima and the change
-------,-of wavelength necessary
to pass from one maxi if
r,
mum to the next enables
one to calculate the differAej y
>E
ence of path of the two
°
rays
y and thus, on certain
Fig.
assumptions, to deduce
the height of the ionised layer.
The second method-a fairly obvious one
-also proposed by Appleton and Barnett,
and used both by them and by Smith-Rose
and Barfield, consists in determining the
angle at which the downcoming wave
arrives at the receiving station. Assuming
reflection at an upper horizontal surface,
this suffices to fix the height of the surface.
The third method was proposed and used
in the United States by Breit and Tuve.
They sent out very short pulses and measured
the interval elapsing between the arrival of
the pulse by the ground path and the
atmospheric path.
1

What the Different Methods Revealed.
If the atmospheric ray travelled with a
constant velocity until it met the lower
surface of an ionised layer and were there
reflected as shown in Fig. 1, all three methods
would necessarily give the same result for
the height OF, unless the reflection introduced
a change of phase which varied with the
wavelength. If, however, the ray enters the
ionised layer, and, due to the increasing
ionisation and consequent increasing velocity
with increased height, is refracted along
such a curved path as BCH in Fig. 2, it is
by no means evident that the three methods
should give the same result, in fact, at first
sight, it looks rather improbable. It is
interesting, therefore, to know that a complete theoretical investigation shows that all
three methods should lead to the same value
of the equivalent height of the layer, so that,
if Fig. i be drawn to give the path difference
AFE A0E calculated from the observations of the first or last method, not only
should they both give the same equivalent
height OF, but the angle 0 should be the
same as the angle 01 (Fig. 2) observed by
the second method, and the point F1 should
coincide with the point F.

-
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When a train or group of waves enters the
ionised medium we must be quite clear in
our minds as to the meaning to be attached
to the velocity of the waves. In an article
on " Phase and Group Velocities in an
Ionised Medium " (Vol. 4, p. 259, May, 1927)
we explained that if one earmarks any hill
or dale in the wave, one finds that it is
moving with a higher velocity than it did in
un -ionised air, that is, with a velocity
greater than C, the velocity of light. It is
due to this that the ray is refracted downwards and emerges again from the ionised
laver. If, however, one regards a group of
waves as a whole, one finds that the head or
tail of the group is moving with a velocity
less than the velocity of light.
If the
refractive index of the ionised medium be
called µ--something a little less than unitythe phase velocity will be c/µ, and the
group velocity cµ. The refractive index
gradually decreases as one penetrates the
ionised layer.
As the ray follows the path BCH in Fig. 2
its phase velocity is greater than c, and on
emerging at H its phase will correspond to
some path less than BCH, that is to say, its
optical path is less than its actual path.
In mathematical language its real path is
;ds, whereas its phase on emerging at H
corresponds to a path
4tds. How then can
the first method, which
depends on the phase
of the wave arriving at
E, give a result indicating an effective height
OF1, for the path BF1H
Fig. 2
is obviously longer than
BCH? The answer to this is that the
first method does not depend on the phase
of the arriving wave, but on the change of
its phase when the wavelength is changeda very important distinction. The refractive
index of the ionised medium depends on the
wavelength. and therefore when the wavelength is changed, the ray changes its path
and the integral tiµds gives a different value.
Analysis shows that this apparent complexity
leads to the surprisingly simple and satisfactory result that the equivalent height as
usually calculated by the first method,
neglecting the change of path, gives the
value OF1 obtained from the angle of the
downcoming wave.
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The third method takes no account of the
phase of the wave arriving from the
atmosphere, but depends only on the
time of arrival of the group of waves constituting the pulse. Now this depends on the
group velocity which, as we have seen, is decreased in the ionised medium so that the
time elapsing between the ray entering the
ionised layer at B and leaving it at H corresponds to a path longer than the actual path
BCH ; the actual path is Stls, whereas the
fcis.
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Here again analysis
equivalent path is
FL
shows that the method leads to the same
result as the other two methods, because
this slowing down makes the time taken
along the path BCH exactly the same as it
would have been along the path BFH at
the velocity of light.
Hence, neglecting any effect that the

earth's magnetic field may have on the
problem, all three methods should give
the same value OF1 for the equivalent
height of the ionised layer, but this is a
greater height than the refracted ray ever
reaches.

G. W. O. H.

Completion of the Volume.
The present issue completes the year's
volume of Experimental Wireless and readers
will see that we have made arrangements
which have enabled us to include the index
to the volume and the special index to the
year's abstracts in this number instead of
waiting for the January issue before incorporating this information, as was done in the
case of the last volume. This obviates the
necessity of detaching the index from the
January number for binding purposes.

WEAF, which has recently changed its wavelength from 491.5 to 454.3 metres. The station is
crystal controlled and the wavelength change took place without interruption in the service.
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The Graphical Estimation of Low -frequency
Choke Amplifier Performance.
By W. A. Barclay, M.A.
OF the different kinds of valve characteristic graphs now in common use,

the plate voltage -plate current type
perhaps the most generally serviceable
to the experimenter. This form of valve
characteristic has already been fully described in the pages of this journal (see i.a.,
the articles by Mr. E. Green of July -Aug.
1926 and Aug. 1927), while in a recent note
on " Calculations for Resistance Amplifiers," Mr. A. L. M. Sowerby utilised this
characteristic to derive the best values of
resistance, etc., suitable for given conditions
of amplification. It is natural to inquire
if by means of an analogous procedure
similar optimum values might be obtained
for the case of choke -coupled L.F. amplification. Unfortunately, any direct solution
of this problem is rendered impossible by
reason of the increased number of variables
of which we have to take account. Whereas
in the case of a resistance amplifier (neglecting coupling capacity) all frequencies are
theoretically amplified in the same proportion, the same does not hold true for a choke.
In addition, the constants of the choke
itself are two, an inductance and a resistance,
so that we have now three variables to
consider instead of one.
We must, then, fall back on some indirect
means of ascertaining which values of our
components are likely to give best results,
and for this purpose there is nothing for it
but to take several arbitrary values of the
choke constants and frequency, deducing
from them and the characteristics of the
valve the best conditions of operation which
will give good amplification without distortion. Normally, the amount of arithmetical labour entailed in doing this work
is entirely prohibitive, and, however regrettable it may be, the sad fact remains
that the ultimate selection of choke, valve
and voltage values to be used is usually
made without due regard to securing the
greatest possible efficiency. To provide
a rapid means of estimating and comparing
is

amplifier performance for selected values
of voltage, frequency and choke is the object
of the present article.
The subject -matter which follows arranges
itself naturally into three parts. The first
of these is devoted to a statement of the
problem to be solved, the true nature of
which is not always appreciated by the
experimenter. The second describes a simple
graphical construction which has been devised by the writer to solve the problem.
The last section contains a mathematical
analysis of the problem and proof of the
construction.
1. The Problem Stated.
On the plate voltage-plate current diagram, the individual values of grid potential
appear as curves which are approximately
linear over a considerable portion of their
length. Within this linear field the characteristics may be represented by the
equation
la

ea

-

E

H-

µeg

n

where the symbols have their usual significance. In particular, E is that value of
voltage in which the straight portion of
the characteristic ea = o, if produced, would
meet the voltage axis (a result equivalent
to putting eg = o and is = o in the above
equation). Further, let Imo. denote that
value of anode current below which the
characteristics are curved, and above which,
consequently, is situated the linear field of
the diagram. Then the conditions for distorfionless amplification are expressed by
saying that the working point of the diagram
must confine its excursions to the linear
field above 'min., and that no grid current must
be allowed to pass. This second condition
is secured in practice by confining the movements of the point to the right of the curve
for eg = o, i.e., by ensuring that the grid
voltage ea is always negative. For choke coupled amplification the working point
will describe an ellipse the position and
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dimensions of which depend on various
factors, such as signal strength, H.T. voltage,
the choke constants, and the frequency
(see Fig. r).
At any particular frequency
the working point describes the corresponding ellipse once in every cycle of oscillation,
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signals are passing, the ellipse collapses to
its central point W. This point represents
the initial or steady values of the quantities,
which may be denoted by the symbols
Eao, Ia,,, and E1n.
When no signals pass,
the steady current lao through the choke
will cause a potential drop across it of RIao,
and if Eb denote the H.T. battery voltage
we have immediately

RIa =EL -Ea,,

..

(I)

If the points H and V represent the values
of Ea and Eb respectively on the voltage
axis, we shall have

HW_ i
HV

R.

We see, therefore, that if through V a line
of slope

be drawn, the centre W of the

ellipse will lie somewhere on this line, its
precise situation being dependent on the
value of grid bias in use, as represented by
the particular negative Ego line chosen to
intersect it. We have, then, to seek for
some means of obtaining the most suitable
value of grid bias for the given conditions

eg CHARACTERISTICS

Eb

-..

H

V

ea

Fig. I.-Showing the elliptical locus of the working
point on the -e diagram of L.F. choke amplifier.

i

and in its progress relates pictorially the
values of plate voltage, ea, anode current, ia,
and grid voltage, eg, which obtain at every
instant of the cycle. It is proved in the
subsequent analysis that, subject to the
two conditions before -mentioned, the variation of all three of these quantities is uniformly sinusoidal, so that a true amplification
of signals at that frequency is obtained.
If L and R denote the inductance and
resistance of the choke, and f the frequency,
we may write for the ohmic value of the
choke impedance z = ß/R2 -}- c12L2, where w
as usual denotes 277f. Then, if a rectangle
ABCD be described about the working
ellipse of Fig. z with sides parallel to the
axes, it will be shown later that the ratio
of the voltage represented by AB to the
current represented by AD is a measure of
i.e., the slope of the diagonal BD is
proportional to Z/z. The actual size of the
ellipse, of course, is determined by the signal
strength ; when this is zero, i.e., when no

of operation.
It is clear

that the number of possible
rectangles with inscribed ellipses that may
be drawn is infinite, and that without more
data to go on the choice of a particular
curve must be entirely arbitrary. Now,
the size of the ellipse depends on the amplitude of the signal, and as in all cases we
wish the signal to be the maximum possible,
we shall assume in what follows that the
ellipse found is that for the greatest available
amplitude without overload. At this point
we call to mind the two limiting conditionsviz., the maintenance of negative grid
potential and the maintenance of the anode
current at a value greater than Im,.
The problem is, then, to find the centre
and dimensions of the ellipse for greatest
signal strength which will represent without
distortion at a given frequency the working
locus of a given choke and using a given
H.T. voltage, the curve being constructed
to touch but not pass the grid curve eg = o,
and to touch but not pass the anode current
line is = I,
The centre when found will
indicate the necessary grid bias to apply for
the distortionless amplification of signals of
the given strength and frequency.
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It should be remarked that this curve

and the values obtained from it are not
necessarily those which provide the maximum
possible voltage amplification for a given
signal input. As already remarked, this
is a further problem which can only be
solved by a comparison of the data which
it is the object of this article to ascertain
rapidly and conveniently.
The Graphical Solution.
The following graphical solution will be
found extraordinarily simple, considering
the complexities of the problem. Let axes
be prepared as in Fig. 2, where values of
resistance are taken to any suitable scale on
2.

latter diagram may then be placed beside
it as in Fig. 3, so that the two scales of is
are in juxtaposition. If, further, the scale
of voltage upon OY has been chosen the
same as that of the voltage axis of the

-

ea diagram, the range of values shown
by the two diagrams will be identical.
Let us now define the symbol Z as numerically equal to V'(R -}- R0)2 + w2L2, Ro being,
of course, the internal A.C. resistance of the
valve over the " straight " portion of the
characteristic. We then proceed as follows

la

(see Fig. 3)

:

OM=R4

R0.

Set out downwards from 0 on OY' a
distance equal to wL ohms measured in
terms of the resistance scale. From this
point set out parallel to OX distances
equal to R and Ro respectively as shown.
The diagonal lines from 0 will then measure
z and Z ohms.
Z, ON = z,
From 0 on X'X take OH =

-

Draw the slope line OA for Im;,,., and take
on it of abscissa (R + R0).
Next, find B, the point of co-ordinates
(-Z, Eb E0), so that HB is equal to the
distance VEo on the is ea diagram.
Through C, the intersection of AB and
OY, draw KD parallel to XX' to meet HB
in K and MA in D. Then the slope of OD
represents /,,.
Thus, on the is --- ea diagram the centre
W of the ellipse is found on the line VW by
means of its intersection with the dotted
line through
Further, if NFG be drawn through N
parallel to OY to meet the slope lines in
F and G, the distance FG will represent to
scale the maximum peak variation of anode
voltage from its mean value, i.e., FG will
be one-half the base measurement of the
required rectangle. This may now readily
be drawn in about W as centre and standing'
on the 'mia. line as base. The curve itself
may also now be inscribed as shown in
Appendix I, and will be tangential to the
characteristic eg = o. The value of necessary
grid bias for this particular signal is given
by - - Ega, the value of the characteristic
passing through W.
As a check on the work, the voltage
measured by BK should be found equal to
µo X E00, where µ, is the amplification
factor of the valve.
By this means, using a given choke,
A

-

X

o

Fig.

2.-The grad

R

ent of OP is a measure of
current.

OX, and values of voltage to any desired
unit on OY. Then current values will be
represented by the gradients of lines drawn
through the origin ; e.g., the current flowing
through a resistance R due to an impressed
voltage y will be shown by the gradient
of the line OP, where P is the point whose

co-ordinates are (R, y). The values of
current are most easily set out as graduations
on a vertical line RQ, drawn perpendicular
to OX beyond the usual limits of the diagram. Thus the current value of the line
OP is simply read by extending it to meet
this line at Q. It will be found convenient
to assign such a position to the vertical
line RQ of Fig. 2 that the graduations upon
it will be set out to the same scale as the
ea diagram. This
values of is in the is

-

&

-
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frequency, and H.T. voltage, the ellipse
corresponding to the maximum possible
signal strength capable of amplification
without distortion is quickly obtained. If
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any instant is given by the formula
e = Iz sin (wt + 0),
where z

=

1VR2 -j- w2L2

and

4ß

= tan -1

R

x'

Fig. 3.-Method of construction of the working ellipse.
to notice that the reactance caL is set out along OY' for convenience only, and
to avoid the necessity of a separate diagram to determine z and Z.

(N.B.-It is important

any factor, e.g., frequency, is varied, the
corresponding changes in the elliptical path
may be ascertained with surprising rapidity.
The fact that the characteristic eg = o is
always tangential to the curves makes this
method one of particular utility in the study
of amplifier performance. The ellipse need
not, of course, be drawn in. The position
of the centre W having been found, the
grid bias to be applied is read off, while
the length of FG is also noted. Comparison
of various conditions will soon indicate the
best values for use.
3. Mathematical Analysis.
We now proceed to an analytical derivation
of the above construction.
It is known
that if an alternating current i = I sin wt
pass through a choke of inductance L and
resistance R, the P.D. across its ends at

Hence, if a current represented by
is = lao + la sin wt
.. (2)
pass through the anode circuit of Fig. 4,
Eb being the applied H.T., we may write
for the instantaneous voltage on the anode,
ea=F_z-laR- Iaz sin (cot +4,) .. (3)
The equation of the Working Locus.
This is obtained by eliminating t between
(2) and (3) as follows
(ea
Eb -r Ia,R + Iaz cos 95 sin wt)2
= Ia2z2 sin2 4b (1 sin2 wt)
i.e., (ea
Ea + IaoR + (ia
Iao)z cos 0)2
= z2 sin2 0 {Ia2 (la Ia,)2)

-

:

-

-

-

- -

Transferring the origin to the centre,
(Ea
IaoR, lao), the equation becomes

-

(ea

+ iaz cos 0)2 = z2 sin2

4,

(Ia2

-

2a2)

which is an ellipse centred at the origin.

(4)

Dimensions of the Circumscribing Rectangle.

By differentiation of equation
ea+iaz cos 0
dia
z2i a

dea

(4) ,

+ eaz cos 0'

when

o

dea

dia
dea

ia=+Ia

when ea

ac

=+

Now, la, the amplitude of the varying
component of plate current should never
exceed the difference between the steady
component Iao and /min.. For greatest Ia,
therefore,

Again, the numerical value of E9, the
amplitude of the varying component of
grid voltage should never exceed the differEgo and
ence between the steady value
zero. Hence we can write, for maximum
permissible grid swing,
Ego = Ea
i.e., from equations (8) and (9),
Iao (R + R0) = Ia . Z
E0)
(Eb

-

Iaz.

Hence the sides of the circumscribing
rectangle are 2Ia and 2I az, while the gradient

-

- -

of the diagonal is 12..
z

Derivation of Mean Anode Current.
The equations of the straight portions
of the grid voltage characteristics may be

written
ea

2a

-

Iao

-

(Eb

-

E0)
Z -f - (R -I- Ro)

=

HO

ea + Eo
or
µpep = i aRo
(5)
Substituting in (5) the values of is and ea
given by (2) and (3), we obtain for the value
of grid voltage e, at instant t

µoev

=(Ia-Im0.).Z

+ R + Ro} = Ira. Z + Eb

Iao{Z

Proof of Graphical Construction.
Referring to the diagram of Fig.

Eo + µpep
R0

-

&

Ia=lao-Imm.-

Then it may be shown that

dia_
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HB
OM
MA

:

=

-

Eo

..

(ri)

3, we

had

V(R+Ro)2+w2L2=Z
Eb

-

Eo

=R+Ro

= R0(Iao + la sin cut) Er, + Ia0R
+Iaz sin (wt + 0) + Eo
(6)
= {Ia0R0 Eb + Ia0R + Eo}
+ {IaR0 + Iaz cos ç} sin wt
+ {raz sin ç} cos wt
= µ0E9,, + µ0E9 sin(wt + 0)
(7)

1.(R + R0)
LR

-

b

where

-µE _ - E0)- Ia

+ R0) ..
µ0E, = Ia1/R02 -{- 2Roz cos S + z2
(R

(Eb

(8)

Fig.

Ia1/Ro2+2ROR+R2+w2L2

= IaZ
and

til

= tan

..
z

Ro

sin

(9)

4.

= tan-1 Ro+R

of L.F. choke amplifier.

From the properties of similar triangles,
AD HB
MA
CD
HM
:.(MD MA) . HM = (HB MA) CD
CD) + HB . CD
...MD HM = MA (HM

-

+ z cos
wL

4.-A node circuit

.. (io)

where -- E,,, represents the steady component of voltage on the grid, and E, the
amplitude of grid voltage variation. Thus
the variation of all three quantities, ia, ea,
and e, takes place in simple harmonic
manner.

-

-

=MA.HO+HB.0M
MA. HO
MD
OM

OM

HB

HM

Im,oZ+(Eb -Eo)

Z+(R+lao)

.
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Therefore, from equation (II), MD must
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substitute throughout for

represent Iao, and hence the line OD represents Iao.
Whence, again, since Iao
Im,,,. = Ia,

while

and further

tan--'u,L

-

AD=MD-MA=Ia(R+Ro)
GF=0M.AD=R+

Ro.

AD

az,

thus proving the construction.

LR

Fig. 5.

Finally, since

BK

AD
OM

HO

Ro) -I- (Ee
Ro)

2(R

+

-

Eo)

-4R+Ro +Imm.}
Eo

Ia= Iao

= z{R

+

w2C2z2

represent the angle

R(.0C z2

z' is, of course, the ohmic

impedance of the combination of Fig. 5
to the given frequency, and a convenient
graphical method of obtaining its value has
already been described in a former issue
of this journal* It is therefore possible
to substitute for wL and R in the lower
portion of Fig. 3 the equivalent series values
of reactance and resistance for the combination, which may be rapidly ascertained from
the Impedance Diagrams referred to. The
subsequent procedure and analysis are unaltered, provided the new significance of
mL and R is kept in view.
The gradient of the slope line VW will,
of course, still be that corresponding to the
D.C. resistance of the coil, and not the
" equivalent " resistance of the combination.

di

When

fi0Ego.

expression reduces to the equivalent for a
resistance amplifier, for which case, since Z
reduces to R + Ro,

Ia

2012CL

rectangle (Fig. 3).

It may be interesting to note that, if L
be put equal to zero in equation (II), the

or, since

-

I

will now

It will be sufficient to find the four points P, Q,
at which the ellipse touches the circumscribed

= 110Eg by equation (q).

Eo

V
75

z

S, T

z

Iao

the quantity z',

APPENDIX I.
To INSCRIBE THE ELLIPSE IN THE GIVEN RECTANGLE

GF
ON'

BK=ZIaz

-

z

where

= o,

i.e., when io

i.e.,

If

ea.

P and

Q

(e
=

a-

Iz cos

4,)

%

f Iz cos 0

=

o

be the two points where dé"

-1

the gradient of PQ is

=

o,

a

R

= --

R.

Also W lies

on PQ.

Hence the line VW of gradient

Agam,

In conclusion, it should be pointed out
that the above analysis for a simple choke
is capable of considerable extension to
include more complex circuits. If, for
example, we have to take account of a
shunting capacity, C, as in Fig. 5, we may

I,,, we have

from equation (4)

upper and lower sides in P and
min.}

=±

when--é =

have from equation

(±
i.e.,
i.e.,

-R

Q.

oc, i.e., when e,

(4)

Iz -)- iz cos 4)2

=

12 sin%

I2 cos% 4, ± 2iI Cos +
_ f cos ¢.

i

I

56

meets the

_ ± Iz, we

-

`, (I2
i%)
i% = o

* See W. A. Barclay
Some New Coil Impedance Diagrams, E.W. & W.E., Feb., 2927.
:

If S be the point

(- IR, I)

Gradient of PS =

(- Iz, I cos

4'),

since P is

I - I cos 4 -IIz-cosI cos
4,+ Iz
- IR

Iz

th

= Iz, the gradient of the diagonal.
Also, Gradient of QT

= I.

Therefore, the points S and T are found by
drawing through P and Q parallels to a diagonal
to meet the vertical sides.
By using these four points of contact, and the
fact that the characteristic e, = o provides an
additional tangent, the ellipse may be rapidly
sketched in.

APPENDIX II.

Eg

&

amplitude of varying component of i,,.
steady or normal component of e.
steady or normal component of eg.
steady or normal component of
H.T. battery voltage.
minimum permissible value of for valve.
amplification factor of valve.
space charge voltage effect of valve.
anode A.C. resistance of valve.
resistance of choke.
inductance of choke.

i

-

= impedance of choke at frequency 27rw.
Z = impedance of choke and valve at frez

2ar

= impedance of choke and shunt capacity
G at frequency "-'
21r

e = instantaneous voltage on anode.
eg = instantaneous voltage on grid.
= instantaneous anode current.

i

I

=
E,, =
Ego =
=
E6 =
/min. =
µo =
E, =
R, =
R =
L=

quency

SYMBOLS EMPLOYED.

E.=
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amplitude of varying component of e.
of varying component of eg.

= tan-'

= amplitude

wL

R'

The Washington International Radiotelegraphic
Convention of 1927.
I. E. E. Wireless Section

Chairman's Inaugural Address.

Abstract.

THE opening meeting for the session of the
Wireless Section of the Institution of
Electrical Engineers was held on Wednesday,
7th November, when the chair was taken by the
Institution President, Col. K. Edgcumbe.
On the motion of Capt. P. P. Eckersley, seconded
by Capt. Kennedy -Purvis, a vote of thanks to the
retiring chairman (Lt. -Col. A. G. Lee, O.B.F.,
M.C.) was carried with acclamation.

The new Section Chairman, Commander J. A. Slee,
then delivered his inaugural address, which was
on the subject of the 1927 International Radiotelegraphic Convention of Washington.
Historical.
The new chairman opened his address by tracing
the history leading up to the 1927 Convention.
In the infancy of wireless there were practically
no rules-national or international. The Govern-

ment did not assume control of wireless until 2904
The development of marine work had, however
shown the necessity for some international agreement, especially with regard to questions of the
safety of life at sea. As a result, a meeting was
summoned in Berlin in 1903, the main work of
which was to prepare proposals for a subsequent
assembly, which was the International Radiotelegraphic Conference of Berlin, held in 1906.
Perhaps the most striking decision reached was the
prinno -intercommunication
abolition of the
ciple, thus acknowledging wireless to be a universal,
as opposed to a private, means of communication
between the inhabitants of the world.
The meeting of 1906 was followed by the Conference of 19r2 in London, at which was produced
the document known as the Radiotelegraphic
Convention of London, 1912. This continued
the work of the 1006 meeting, and was concerned
almost exclusively with ship work and with spark
signalling. With the exception of Poldhu very
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little progress had been made in long-distance
communication or in point-to-point working. The
arrangements then made have formed the basis
on which all ship work is still carried out. The
original object of installing wireless in ships was
to earn a revenue, and the methods then fixed of
conducting the truly international accounts-for
ships and coast stations of all nations take part in
this service-remain almost without alteration to
this day.
It was then decided also that conferences should
be held at five-year intervals, and that the next
meeting should be at Washington in 1917. This
was, of course, prevented by the war, and wireless
arrangements could only exist between allies.
During the war the technical development of
wireless was remarkable, the advent of the threeelectrode valve revolutionising both transmission
and reception. The effect of these enormous
strides was felt in the warlike organisation of the
time, and elaborate inter -allied agreements were
worked out and made use of during hostilities.
After the war, in addition to the difficulties of
rearranging the old Convention so as to bring it
into line with the vast technical improvements
made in the interval, there remained the diplomatic
problem of getting the nations to meet in friendly
discussion on so thorny a subject. Technical
improvements had given stations a world-wide
range and world-wide powers of interference, so
that there was every prospect of acute differences
arising between rival claimants for the wavelengths
necessary to carry on the wireless communications
of the world.
In 1923 an inter -allied commission met at Washington to work out some document which could
be circulated to the world as a basis of truly international discussion. This meeting used the old
wartime interallied agreement as a foundation,
and in due course circulated the result of its labours
with an invitation to all nations to attend an
International Conference as soon as it could be
arranged.
National rejoinders were forwarded to Washington with all the remarks, counter proposals and
explanations of the 74 States likely to be represented. These were printed together, and circulated for further discussion. During this time
the complexity of the subject had been added to
by the rapid growth of broadcasting and the
enormous weight of public opinion which it carried.
The old professional wireless services-Naval,
Military, Air Force, Post Office, and Commercialfound themselves being elbowed out of the ether
by the demands of this vigorous new claimant for
a share in the available wavelengths.
As a final complication came the reintroduction
of short waves and the beam system which only
proved itself to be a practical proposition a few
months before the Washington Conference
assembled.

The Washington Meeting of 1927.
The Conference, as finally assembled at Washington in 1927, consisted of some 400 delegates from
74 Governments, speaking 52 languages. The
subject to be discussed had changed out of all
recognition since the last fully international meet-
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ing, while the administrative side of the proposals
opened up a wide cleavage of view due to the
differences between the constitutional powers of
the U.S.A. and the powers of most European

states.

The Conference, consisting only of official delegates from the various countries, met and drew
up rules of working, dividing the work into sections
under eleven committees. The representatives
of wireless companies and other wireless interests,
who had been invited to be present, could attend
the main and committee meetings, and address
the meetings by permission of the chairman, but
had no voting powers.
The great changes which had taken place in
the subject made the distribution of work difficult.
This was frequently solved either by handing
over parts of the work from one committee to
another, or by joint meetings of two or more
committees. These formal committees split up
into less formal sub -committees which were in
many cases further divided. This fine distribution of work made it necessary for each of the
maritime countries to be represented simultaneously
in several different rooms, and the daily working
hours of all members of the delegates became very
long.
The language difficulty was settled as follows
Volunteers from among the delegates and the
representatives of private companies were appointed
as " Rapporteurs " to the various committees and
sub -committees, to act as secretary and interpreter. The official language was French, and
any delegate who so wished might ask for a translation into English, while any speech made in
English was translated into French as a matter
of routine. The drafts of all minutes were agreed
:

at the next meeting and handed by the " Rapporteur " to the Drafting Committee. In the
smaller and less formal meetings, the chairman
usually did any necessary interpreting.
Work was carried out in this way for about six
weeks, when began the period of sub -committees
reporting to committees and of committees reporting to plenary sessions. Progress at this
period was rapid, as the discussions had all taken
place outside and agreement had already been

reached. The only details requiring careful
scrutiny were the exact draftings of paragraphs
which embodied the work of two or more committees. Special care was necessary in the wording
of administrative regulations, so that the largest
possible number should be acceptable as they
stood to the U.S. and other countries whose constitutional position differed from that of most
European states. A very small portion of such
regulations was left in an appendix which a few
governments were unable to sign, due to legal
inability to undertake the enforcement of regulations which were outside their constitutional
powers.
Throughout all the preliminary discussions and
during the Conference itself, the Government
officials had at their disposal the services of the
indeed, in some
commercial representatives
cases, nations had to delegate temporarily the
national voice to a commercial representative
in order that enough people might be available to
;
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attend the large number of simultaneous subcommittees.

The 1927 Convention.
The Convention itself consists of 24 Articles,
couched in the broadest terms, in which the governments concerned bind themselves to work together
to enforce the regulations and to repress illicit work.
It also sets up the principle of arbitration in case
of disagreement and re -states the former principles
of priority for distress messages from ships and of
general intercommunication between ships.
Then follow the regulations which are enforced
under the Convention -34 in all as now printed.
The technical side of the regulations is based on
the idea that there are certain services carried out
by stations distinguished by the corresponding
name and that types of emission shall be classified
and their uses controlled according to this classification. The wireless services are " Fixed," " Mobile,"
" Broadcasting," and " Special," which includes
Time Signals, Direction Finding, Standard Waves,
etc. A generous allocation of the shorter waves
is also made to amateurs for experimental purposes.
Waves are divided into four classes-Ai, Az, A3,
and B, which may be interpreted as Continuous
Waves, Interrupted Continuous Waves, Telephony
and Spark. The article on this subject (article 5)
lays down the wavelengths to be used for the
various services and goes as far as possible in the
direction of discouraging the use of spark. All
of the different interests gladly accepted this
article as a workable basis on which the wireless
work of the world could be carried out, providing
a certain amount of flexibility so that future contingencies might be met without summoning a
special conference.
The Convention agreed to the introduction of
the practice of designating waves by their frequencies in kilocycles per second, but no very
great progress has yet been made in this direction.
The distribution of waves among the different
services was a matter of difficulty, but by the time
the proposals reached the Technical Committee
there was not a single dissentient voice.
As regards fixed services, the position is simple.
As a general principle, one wave is allotted to one
station. The Administration is responsible that
suitable waves are allotted, and once a station is
granted a licence to work on a certain wave the
station is free to make the best use it can of the
privilege.
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With mobile stations the case is different. There
are about 12,000 ships, which must be able to get
into touch with one another or with land. The
operators must be up to a high standard of competence and apparatus must be kept up to a definite
state of efficiency. There must be an international
code of signalling and procedure and accounts
to be rendered in many languages and using many
currencies, must be standardised in form. The
ship service must be regulated so as to provide
the best touch between ship -and -ship, and ship and-shore, both for safety of life at sea and for
the commercial convenience of the great liners.
All the regulations governing these complex matters
must be truly international in character, clear,
binding and yet flexible enough to permit of unforeseen contingencies being encountered and
satisfactorily dealt with.
The regulations for aircraft are similar in principle to those for the control of ship working. So far
there is no regular exploitation of commercial communications to and from aircraft, but no doubt
these will come into being when long-distance
flights become frequent.
After the regulations proper appear numerous
appendices which support the regulations in a more
detailed fashion, including the list of authorised
abbreviations now well known over the seven seas.
Finally, the book is completed by the additional
regulations (seven in number) dealing with details
of accountancy, which, as already mentioned,
certain states were unable to sign.
Conclusion.

Taking a broad view of the whole Convention,
it should have the effect of regularising existing
practices without fixing them so firmly that progress will be impeded. So far as possible progress
will be accelerated in the direction of the reduction
of the interference caused by ships. There will
be a general reduction in interference due to the
more scientific use of the means of communication
now available. Above all, the foundations have
now been firmly laid for a series of similar international meetings at which there will be less to
be done at one blow and fewer conflicting requirements to be satisfied, and from which real improvements in the international wireless arrangements
can be looked for with confidence.
At the conclusion of his address, a vote of thanks
to the new chairman was carried with acclamation
on the motion of the Institution President.
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A Double Super -heterodyne.

A Description of a Receiver built by the Author.
By J. F. Ramsay.
THE merits of supersonic amplification
for particular purposes are well
established. As a means of obtain-

ing extreme sensitivity the super-heterodyne
It is strikingly successful
in overcoming the difficulties of amplifying the higher radio frequencies. The
benefits of having a local oscillating valve,
the output of which can be controlled,
are made good use of. Opprobrium has
been cast, and to some extent justifiably,
on the quality of reproduction of the
super -heterodyne. Here we are concerned
with policy.
So much emphasis has
been given to the " distance - getting "
properties of the super-heterodyne that
manufacturers feel it incumbent upon them
to secure a maximum gain per stage they
is unsurpassed.

;

but the precise psychological reasons for this
are beyond us. The evil reputation associated with " quality " may have something
to do with it it need not. Moreover, we
;

are well supplied with broadcast stations
and, being as a nation conservative, we accede
to the cry of the B.B.C. to cultivate the
local station, and are satisfied. He who
shouts convinces. This is most regrettable,
as it has prevented a wider appreciation of
a most excellent receiver.
Many articles have appeared on super heterodynes, but we have not seen any
practical details of that extension of the
system which may be called " multiple
heterodyning." This is an old idea and
may be outlined as follows
If a valve
oscillator is coupled to a circuit which is
:

O

T

FUNDAMENTAL
10 Mc.

1ST I.F

OR

BROADCAST BAND
600 Ice

I.-Circuit of the
use sharply tuned couplings and high In
valves. Quality is not a feature of such an
arrangement. The conditions for (I) maximum voltage amplification and (2) maximum
distortionless A.C. output are wholly different
-valves have yet to be made which give
both of those requirements together. At
present we can only effect a compromise.
The super-heterodyne is not popular in
this country-ask any wireless salesmanFig.

2ND
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I

F

T

L.F AMPLIFIER
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double super -heterodyne.

tuned to a particular signal frequency,
" beating " is obtained, the nature of the
beats being determined by the initial conditions-i.e., the frequency of the local
oscillation and the relative amplitudes of
the interfering oscillations. (We here propose to talk of " frequency " and " amplitude " of a beat, although rigorously, this
is erroneous). The frequency of the beat,
for the purposes we are concerned with, is
B
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2.-Tuning

Circuit Details.
The input E.M.F. (the signal) is appliel
to grid and filament of a " frequency

controls and switches.

less impunity. Having amplified the beat
we can now introduce a second local oscillation such that it beats with the first beat.
Hence we obtain a second beat of still lower
frequency. This may now be amplified
successfully.
A third local oscillation is then introduced,

and further amplification undertaken
so on.

;

&

The receiver comprises fundamental, two
heterodynes and, correspondingly, two supersonic amplifiers, these amplifiers operating
on different frequencies.

equal to the difference in frequency between
the signal and local oscillatory currents.
The success of the super-heterodyne is due
to the fact that the beat frequency is such
that it lies in the range 10-300 kilocycles.
Amplifiers operating in this band can be
designed to give a reasonable efficiency.
Cascading may be resorted to with more or

Fig.
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However, in the set shown in the accompanying photographs, heterodyning is only
carried out twice. Although the technical
difficulties may seem formidable, in actual
practice comparatively little trouble is experienced ; some care has to be taken with
the preliminary adjustments and the 'strength
of the local oscillations.

changer," to which is coupled an oscillator
giving a beat of about 600 kc. This is
amplified by two valves, tuned -anode coupled, and the magnified E.M.F. applied
to a second frequency changer, to which a
local oscillator is coupled, and a beat
This is
of about 15o kc. obtained.
passed through a three -stage radio -frequency
amplifier (tuned anode), rectified and
amplified by a two-stage low-frequency
amplifier.
Fig. 2 is the front view, showing controls
and switches. For short-wave reception
(using the entire apparatus) only the two
large vernier dials on the left are used. In
the case of short-wave C.W., the second
intermediate frequency amplifier is made to
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oscillate by increasing the coupling between
the last two tuned -anode coils.
Fig. 3 is a complete back -of -panel view,
including coils and valves.
Fig. 4 shows the fundamental "detector,"
local oscillator, ist I.F. amplifier, and 2nd
oscillator.
Fig. 5 shows the first I.F. amplifier, second
oscillator, and second I.F. amplifier.
Fig. 6 shows the L.F. amplifier, two -stage
transformer -coupled. Above this amplifier
is an auxiliary two-valve resistance -coupled
amplifier ; this is a freak amplifier and
makes use of the secondary emission effect
of a screened -grid valve.

Amplifiers to operate on a single frequency
were not favoured since (1) it is a distinct
advantage to be able to change the supersonic frequency, and (2) it was desired to.
use the amplifiers as straight receivers
covering specific bands of frequencies. The
stages had therefore to be tuned.
The frequency ranges of the amplifiers
were governed by the following considerations. The first amplifier was intended to
be used as a straight broadcast receiver
(500-1,000 kc.), the output being either put
into the L.F. amplifier, or into the second
I.F. amplifier ; in the latter case an oscillator
is of course switched on. This arrangement

Fig. 3.-Complete back -of -panel view.

It will be seen that no attempt at screening
has been undertaken. Although an advantage, it has been found to be unnecessary
the apparatus is sufficiently stable, and if
beating between the oscillators does occur
the intermediate frequencies may be altered.
The justification for a set of this nature is
interesting. First, it was desired to have
a maximum sensitivity, necessitating the
use of a fair number of valves.
Secondly, the receiver was to be useful
over as large a frequency range as possible.
;

(a

single oscillator super -heterodyne) con-

stitutes an exceedingly powerful broadcast
receiver and embodies ten valves.
Again, the second I.F. amplifier was for
use as a straight receiver on the longer
broadcast wavelengths the frequency range
;

is therefore 100-300 kc.

The fundamental panel comprises simply
a detector (or frequency changer) and an
oscillator, the tuning range being approximately 30-50 m.
Thus we start, say, with a signal on 45
B 2
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metres, cisange to about 500 metres, and
change again to about 2,000 metres.
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super -heterodyne (ten valves) broadcast from
all over Europe can be put on the loud
speaker without the use of an aerial. With
an aerial continental broadcast is received
at excellent strength on the loud speaker,
using only one L.F. stage, the quality being
exceedingly satisfactory.
The double super -heterodyne is even more
sensitive. It is possible to tune in low power amateur C.W. by its ripple alone ;
amateur telephony can be picked up without
preliminary oscillation.
Broadcast from
Schenectady, New York, can be made to

Fig. 4.-Fundamcrtal and ist I.F. panel,.

As would be expected, remarkabh result;

are obtainable.

Using

the

single - stage

Fig.

Fig.

5.-Ist I.F.

amplifier, 2nd oscs.lator,
2nd I.F. amplifier.

6.-L.F.

amplifiers.

overload the loud speaker ; it has been
received without an aerial, but was barely
intelligible.
As far as the set itself is concerned, the
great number of variables certainly conduce
to complexity but considerably enhance the
experimental elasticity, which is sufficient
justification. To one initiated operating
is indeed delightful by virtue of the control
of amplification, and by the fact that new
features are continually revealing themselves. In effect, in the opinion of the
writer, it may be said with some justification
that such a receiver is a close approximation
to the ideal.
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A Note on Some Interfering Oscillations
Experienced in a Supersonic -Heterodyne
Receiver.
By R. L. Smith-Rose, D.Sc., Ph.D., A.M.I.E.E.
ATYPICAL arrangement of a supersonic heterodyne receiver for the reception
of continuous -wave signals is shown in
the schematic diagram, Fig. 1. The arriving
waves produce oscillations of a frequency 11
in the aerial receiving circuit. By adding to
these oscillations of a frequency f, obtained
from the first local oscillator and rectifying
the combination, a set of oscillations having
a frequency f, =1,-12 is obtained. The value
of /3 may be in the suitably low radio -frequency band within which large magnification
may be obtained in the intermediate -frequency amplifier. During the course of this
amplification another set of oscillations of frequency f4 is introduced from the second local
oscillator. The output from the second detector will then consist of oscillations of a frequency 15=13,-44. If f, is within the audio frequency range, these oscillations will thus
produce a response in a pair of telephone
receivers, either before or after passage
through a suitable audio -frequency amplifier.
In this manner the incoming continuous -wave
signals at a frequency f may be made to produce a response in the telephone receivers or
to operate a suitable recorder from the audio frequency currents finally obtained.
In practical operation the frequency 13 will
naturally be chosen to suit the intermediate frequency amplifier, which may be made
highly selective and very efficient at this frequency. The frequency of the first oscillator
will therefore be determined by the frequency
of the incoming signals to satisfy the equation
f3=1,--, f ,. The second local oscillator is obviously required to work at a frequency in
the neighbourhood of that of the intermediate frequency f3, since f3 and 14 only differ by an
audible frequency. Incidentally, it is thus
seen that the pitch of the note heard in the
telephones is easily adjustable to the best
value by altering the second local oscillator.
Once the best adjustment of this oscillator is
obtained, no alteration is required with
change of wavelength of the incoming signals,
1

since the intermediate -frequency oscillations
are obtained by adjusting only the receiving
circuit and the first oscillator. Tt is this simplicity of control which comprises one of the
greatest advantages of the supersonic -heterodyne type of receiver. Although the intermediate -frequency amplifier may contain
several stages of sharply-tuned circuits, the
resulting high selectivity is available for use
over a large range of received wavelengths
merely by tuning the receiving circuit * and
the first oscillator.
The processes described above will perhaps
become clearer if some typical figures are allocated to the various frequencies.
Suppose
that the arriving signals are on a wavelength
of zoo metres, corresponding to a frequency
of 3,000,000 cycles per second. Then by setting the first oscillator to a frequency of
2,900,000 cycles per second, an intermediate frequency of ioo,000 is obtained, i.e., corresponding to a wavelength of 3,000 metres. If
now the second local oscillator is set to a frequency of 99,000 cycles per second, a steady
note of pitch i,000 cycles per second will be
produced in the telephones. If the wavelength of the signals is changed to 15o metres,
i.e., a frequency of 2,000,000, then by altering the first oscillator frequency to 1,900,000
the same intermediate frequency of 100,000
cycles per second will result, and the signals
will be heard at the same pitch in the telephones without any alteration of the second
oscillator.
During the development of a highly sensitive supersonic -heterodyne amplifier for the
reception of continuous -wave signals, the
writer has had cause to trace out the source
of various interfering oscillations arising in
the receiver. It is thought that a brief description of the nature of these oscillations
and the methods of eliminating them may be
of interest.
* In some cases for the reception of very short
wave signals, even this tuning adjustment may be
dispensed with.

Deceinber, 1928

EXPERIMENTAL WIRELESS

674

lator. This may prove to -be a convenient
method of receiving continuous -wave signals,
but it is usually desirable to put a stop to the
`squegging " process. The desirability of
this will be the more appreciated when it is
pointed out that the frequency of interruption
may be above the audible range, and may for
example be within the working range of the
In this
intermediate frequency amplifier.
case its presence will be indicated by switching on the second oscillator when a steady
howl is produced in the telephones at a pitch
which is independent of the adjustments of

In the first place, either of the two local
oscillators employed in the receiver may not
be producing continuous oscillations. It is
well known that a valve oscillator containing
a grid leak and condenser combination may
produce an interrupted type of oscillation.
The process of interruption, which has become commonly known among wireless engineers as " squegging," is due to the accumulation of a negative charge on the grid of the
valve during oscillation. On reaching a sufficiently high value this negative charge on
the grid decreases the anode current below

v

`
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superheterodyne circuit for reception of C.W. signals.

the point necessary for the maintenance of
oscillation. The presence of the grid leak
permits the charge to leak away slowly to the
point at which the oscillations are restarted,
and the process is then repeated. The period
of the interruption is evidently determined
by the magnitude of the grid condenser and
leak, and by the valve constants. If the first
oscillator valve is " squegging " at an audible
frequency the interruption will be superimposed upon the intermediate -frequency oscillations upon the arrival of signals which will
thus become audible after passing the second
detector without the aid of the second oscil-

the receiving circuit and first oscillator. By
a suitable choice of the values of the components used in the construction of the valve
oscillators, it is not difficult to secure steady
oscillations free from the interruption
described above. From a limited experience
with different types of superheterodyne receiver it appears that the liability to " squegging " is greater when one valve is made to
serve the dual purpose of first oscillator and
first detector, a practice which is adopted in
some manufactured types of receiver, but
which has little to recommend it save the
doubtful point of valve economy.
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The second source of disturbance in a receiver of the type under discussion arises
from the self-oscillation of the intermediate
frequency amplifier either as a whole or in
individual stages. Since this amplifier is intentionally made very selective, as it is required to operate over only a narrow band of
frequencies, the oscillations will take place at
a frequency in the neighbourhood of f, (see
Fig. 1). They will thus be suitable for
heterodyning the incoming signals, which will
immediately become audible on tuning the
first oscillator, with the second oscillator shut
off or disconnected from the circuit. Alternatively, with the first oscillator shut off so
that incoming signals do not produce any currents at the intermediate frequency, these oscillations may be detected by switching on and
adjusting the second oscillator when a steady
audible beat note will be obtained. In some
cases, particularly as an emergency measure,
this use of the intermediate frequency
amplifier in the oscillating condition renders
the reception of short-wave C.W. signals possible without the necessary provision of a
second oscillator. But since little or no control is obtained over the amplifier when it is
oscillating, the optimum heterodyne condition cannot be obtained by adjusting the
amplitude of the local oscillations, and an
oscillating receiver is liable to become very
noisy. For the highest efficiency it is desirable to stop the generation of oscillations in
the intermediate frequency amplifier, either
by the use of positive grid bias or by a neutro dyne or other anti -reaction control.
The third cause of interfering oscillations
in a superheterodyne receiver is a little more
elusive than the two just dealt with, since its
presence only becomes evident when the
whole of the receiver is in operation. This
disturbance is encountered as a steady musical beat note, the strength and pitch of which
depends upon the adjustments of both oscillators and also on the tuning of the receiving
circuit. In brief, this spurious oscillation
has every appearance of being due to a
steady incoming continuous wave signal such
as the carrier wave of a broadcasting station.
The scheme of connections of the receiver in
which this was discovered is shown in Fig. 2.
A frame aerial was employed in the primary
receiving circuit, which was completed
through the coupling inductance coil L1 and
the variable tuning condenser C1. The first
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set of local oscillations was introduced into
the secondary circuit L2C2, which was connected to the first detector and the inter-

mediate -frequency amplifier at a suitable
point, of which the second set of local oscil-

FRAME

AERIAL

18t
DETECTOR

let

OSCILLATOR

INTERMEDIATE
FREQUENCY
AMPLIFIER

21:113

OSCILLATOR

Fig. 2.-Scheme of connections in circuit employed.

lations was introduced. For the reception of
modulated signals, such as broadcasting
transmissions, the second oscillator is not required, and may be switched off. In this
condition the set was found t. give perfectly
satisfactory reception on all wavelengths. By
adjustment of the control provided on the
intermediate -frequency amplifier this could
be made to oscillate or not as desired, and
it was found to be quite sensitive and satisfactory in the non-oscillating condition.
When, however, the second oscillator was
switched on for the reception of continuous
wave signals, the existence of a steady oscillation became apparent on certain wavelength adjustments. The strength of the resulting signal heard in the telephones was
found to be independent of the orientation of
the frame coil, so that it was apparent that
the oscillation was generated inside the receiver, and was not due to incoming waves.
As a first explanation it was thought that the
intermediate -frequency amplifier was being
forced into' oscillation by the second local
oscillator ; but this possibility was disposed of
by making these local oscillations very weak
and by increasing the stability of the ampli-
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It is also to be remembered that
the interference was only experienced on certain wavelength adjustments of the primary
and secondary receiving circuits.
The cause of the interference was brought
to light by the discovery that two successive
wavelengths upon which the disturbance was
experienced bore a simple ratio to one
another, and that the integers forming this
ratio, when multiplied by their respective
wavelengths, gave the same number, which
was very approximately the wavelength at
which the intermediate -frequency amplifier
and the second oscillator were in operation.
For instance, with the intermediate frequency
corresponding to a wavelength of about
2,800 metres, interference was experienced at
467 and 40o metres, which are respectively
the sixth and seventh harmonics of 2,800
metres. It would appear from this that the
oscillations given by the second local oscillator were not pure, and that there was sufficient mutual inductance between its coupling coil L, and either the primary or secondary receiving circuit, or both, for a harmonic of these oscillations to be induced in
these receiving circuits. When the two receiving circuits were set to the wavelength of
this harmonic, a steady signal corresponding
to it was transferred to the intermediate -frequency amplifier, and was subsequently
made audible by being heterodyned by the
fundamental oscillation of its own sourcethe second oscillator.
Expressed in the
nomenclature of Fig. i, it will be evident that
the condition for this interference to exist is
fier itself.

that f1

=

where N is an integer indi-

cating the order of the harmonic of the oscillation f4, which caused the disturbance.
Such an oscillation would have all the
characteristics of an incoming signal, and
could be sharply tuned on the primary and
secondary receiving circuits. In the set in
question, the whole of the receiver was carefully screened, so that the harmonic oscillation would not be induced into the frame
coil. The strength of the resulting signal
would not, therefore, vary with the rotation
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of this coil, and it was this fact alone which

distinguished the disturbance from an incoming signal.
The validity of the above explanation was
established by two very simple tests. First,
by altering the adjustments of the intermediate frequency oscillator to give either a
slightly. higher or slightly lower frequency,
the two wavelengths upon which the disturbance was experienced were shifted in the same
sense, while their ratio remained constant.
The second confirmation was obtained by
searching for the positions of successive disturbing oscillations over the whole wavelength range of the receiver. In the upward
direction this range was limited to about 600
metres, so that it was not possible to identify
harmonics of a lower order than the fifth,
which was located at about 56o metres. In
the direction of shorter wavelengths the disturbing signals were picked out by careful
search and accurate tuning down to 155
metres, which corresponds to the 18th harmonic of the second local oscillator. Over
the range of the receiver -15o to 600 metresthere were thus fourteen different wavelengths
upon which the harmonics of this oscillator
caused a disturbance. The magnitude of the
disturbance varied according to the strength
of the particular harmonic concerned, but on
most of the wavelengths it was found to interfere very seriously with all but the strongest
incoming signals.
Having located the cause of the trouble,
its removal or avoidance is a comparatively
simple matter. As a temporary expedient in
an emergency, it suffices to alter the wavelength of the second local oscillator so that its
harmonic is removed from the working waveThe most
length of the incoming signals.
satisfactory plan, however, is to improve the
quality of the oscillations concerned by fitting a suitable filter circuit to the second
oscillator between its valve circuits and the
output coil L4. Alternatively, or as an additional precaution, the primary and secondary circuits of the receiver may be separately screened so that there is no mutual
coupling between them and either the coil L,
or the intermediate frequency amplifier.
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The Effect of Frequency on the Value of
High Resistances of the Grid Leak Type.
By W. Jackson, M.Sc.
THE usual type of grid leak or anode
resistance may be regarded as consisting of a pure resistance R shunted
by a small condenser C0 representing the
inherent self -capacity. The result of this
small self-capacity is to produce a reduction

in the effective resistance of the leak as the
frequency increases, the effective resistance
at a frequency w/27r being given by the
expression

R'

_I +

R

resistance. The self-capacity C0 may be
regarded as added directly to the main
tuning capacity C and throughout the tests
C was arranged to be sufficiently large to
render C0 negligible in comparison. The
resistance R in parallel with C (Fig. I) can
be replaced so far as its effect on the circuit
LC is concerned by an equivalent series
resistance r, where
is given by the expression

-

r

R2CO2w2

While C0 will seldom exceed a few micromicrofarads, this reduction is very pronounced at frequencies approaching 106
cycles per second and explains the unsatisfactory voltage amplification of resitancecapacity-coupled amplifiers at high frequency.

It is of interest-if not of great importance
for general purposes-to investigate whether
there occurs any marked variation in the
actual resistance R as the frequency changes,
quite independent of the change in effective
resistance R' due to self-capacity. The
results of a series of measurements on several
types of grid leak and anode resistance have
served to show that such a variation in the
value of R does actually occur and in some
cases to a greater extent than would have
been expected.
Method of Measurement.
The method of measurement consisted in
an arrangement whereby the resistance under
test could be connected across the terminals
of a variable air condenser, which, along
with an inductance, formed a simple tuned
circuit loosely coupled to a valve oscillator
capable of providing a wide range of frequency, and in measuring the resistance of
the circuit with and without the leak connected. The connection of the leak across
the condenser affects the circuit in two ways,
namely, it produces a slight alteration in
the required value of tuning capacity and a
variation in the apparent high -frequency

I
RC2w2

.

Measurement of this change in circuit
_resistance on connecting the leak across
the condenser C enabled the value of R to be

COUPLING
COIL FROM
OSCILLATOR

MILLIVOLTMETER

Fig.

i.

determined over a considerable range of
frequency. Any variation of R with frequency measured in this way will be quite
independent of the shunting effect of its
self -capacity CO.
The resistance variation method, employing a thermocouple as current -measuring
device, was adopted in determining the
circuit resistance. Especial care was taken
to retune the circuit by the small amount
necessary on connecting the leak resistance
across the variable condenser C. In order
that at all frequencies the change in circuit
resistance r produced by this connection
was sufficiently large-compared with the
resistance of the rest of the circuit-to
ensure accuracy in its determination, it was
necessary to employ in the tuned circuit,
*

See Appendix.

in turn, a number of coils of different inductance. The lower the frequency the
larger the inductance of the coil used. The
approximate inductances of the coils were :
(a) ioi microhenrys, (b) 388 µH., (c) 2,133
µH., (d) 3,46o µH., (e) 5,099 µH, (f) 14,68o
H.

The self-capacity of the resistance R and
Circuit
resistance

without

Wavelength.
(metres.)

Frequency
in cycles
per sec.

grid leak
connected.
(ohms.)

6,890
4,320
2,464
1,120
968

.435 x Ios
.694 x Ios
1.217 x 106
2.680 X los
3.100 x los
3.72o x Ios
4,960 X 105
5.640 X Ios
6.810 X Ios
7.52o X Ios
8.46o X Ios
9.870 x 106

77.50
50.15
39.7o

8o6
604
532
441

399
355
304
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8.31
8.92

9.73
11.36
4.19
4.37
4.61
4.71
4.99

&

Readings on 0.25-megohm Dubilier Grid
Leak Resistance.
The usual type of Dubilier leak consists
of a strip of compressed material impregnated
with a black varnish and surrounded by a
layer of wax, the whole being enclosed in a
cylindrical casing of compressed paper.
The type tested was of different pattern,

Circuit
resistance
with grid
leak connected.

Change in

(ohms.)

(ohms.)

145.20
71.20
50.80
9.73
10.91
12.70
17.12
4.70
5.13
5.49
5.85
6.45

67.70
21.05

circuit
resistance.

1

Tuning
capacity.
(µµF.)

Resistance
of grid leak.

910
2,029
804
1,022
747
502
271

.239 megohm.
.237
.238
.238

I.10
1.42
1.99

2.97
5.76
0.52
0.76
o.88
1.14
1.46

Self-capacity of grid leak and holder

8,o
554
448
354
26o

.238
.244
.243
.238
.235
.251
.248
.263

,.

.,

= I.6oµµF.

D.C. RESISTANCE.

Voltage applied.

Resistance.

4

.242

8

243

I2
.243

16

20

.242

.242

Mean Resistance
= .242 megohm.

Wheatstone's Bridge gave .247 megohm.

holder was measured by noting the change
in tuning capacity C on connecting R across
the circuit. In all cases this was found to
be about 2.o micro-microfarads, for which
the holder was mainly responsible.

:-

The resistances tested were as follows
o.25-megohm
Dubilier ;
0.25-megohm
McMichael ; o.25-megohm Mullard ; o.tmegohm Mullard and a Lissen variable
grid leak. The setting of the latter was,
however, found to be unreliable, and a
satisfactory set of readings was not obtainable. The direct -current resistance was
measured by comparison with a standard
resistance under applied pressures of from
4 to 20 volts, but little variation with
voltage was noticeable.

the strip being surrounded merely by a
glass enclosure.

Readings on 0.25-megohm McMichael Grid
Leak Resistance.
This resistance consisted of a short rod
(
inch diameter) of slate -coloured material,
enclosed in an ebonite casing. Metal caps
screwed into the ends of the casing made
contact with the rod and formed the terminals of the resistance.
Similar readings were taken on the
Mullard resistances which appeared essentially similar in construction to the usual
type of Dubilier resistance except that
instead of wax an air space- separated the
strip of resistance material and the outer
paper casing.
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The complete results are shown plotted
in Fig. 2. The curves bring out two peculiar

(2) While the Mullard and Dubilier
leaks increase in resistance with frequency,
the McMichael and Lissen variable
leaks decrease, the McMichael falling
very rapidly with increasing frequency. The Mullard and Dubilier
leaks remain fairly constant until
the frequency approaches 106 cycles
per second.

0 48

DIRECT CURRENT
VALUES

Eoao
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Appendix.
N

c

d

0-08

0

0.1

02

04

03

05

06

07

0

FREQUENCY

Fig.

(CYCLES

PER

08

z=R+-;Cw=R-I-jCw
09

1.0 x 10'

+ jRCw

I

SECOND)

R

2.-a.

megohm.

c.

McMichael, 0.25-megohm. b. Dubilier, 0.25Mullard, o.25-megohm. d. Mullard, o.1-megohm. where z is the symbolic impedance
of R and C in parallel.

- jRCw)
z= R(I
I + R2C2w2 = I + R2C2w2

:-

effects which may be stated as follows
(I) The whole of the leak resistances

tested appear, with decreasing frequency,
to tend to a direct -current value lower
than that given by the direct -current
measurement. This is most marked in
the case of the McMichael leak and is
least noticeable with the glass-enclosed
Dubilier.*

We do not think that the results as shown
in Fig. 2 justify this conclusion. -EDITOR.

jR2Cw

I + R2C2w2
Since R2C2w2 throughout the previous
measurements is large compared with unity
z

Wavelength,
(metres).
6,890
4,320
2,464
1,122
845
635
535
483
376
314

Frequency
in cycles
per sec.
X Ios
.694 X 105
1.217 X 105
2.670 X IO5
3.550 X lob
4.730 x105
5.610 x Ios
6.2oo x Io5
7.980 X 105
9.55o X Ios

435

(ohms.)

78.00
49.85
39.70
9.37
9.64
11.07
4.34
4.41
4.64
5.04

Circuit
resistance
with grid
leak connected.
(ohms.)

Resistance.

I

r

Change in

circuit
resistance.

Tuning
capacity.

(ohms.)

122.00
64.0o
47.70
8.28

44.00
14.15
8.00

11.91
15.94
4.82
5.03
5.81
6.79

2.27
4.85
0.48
0.62
1.17
1.75

I.o9

elf-capacity of leak and holder
D.C. RESISTANCE.

Volts applied.

j

Cw

giving an equivalent series resistance

*

Circuit
resistance
without
grid leak
connected.

I

RC2w2

Resistance

(µµF.)

of grid leak.

910
1,029
804
1,022
296
296
822
667
400
275

.368 megohm.
.352
330
,..
.314
.284
,,
.266

249

.232
.213
.208

,.

= I.9oµµF.

4

8

12

16

20

Mean Resistance.

.479

.479

477

.475

.475

=

eatstone's l3ndge gave .477 megohm.

.477 megohm.
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Correspondence.
Letters of interest to experimenters are always welcome. In publishing such communications the
Editors do not necessarily endorse any technical or general statements which they may contain.

Television.
To the Editor, E.W. & W.E.
SIR,-On page 239 of your issue of April, 1927,

you published a contribution from M. Denes von
Mihaly, wherein some exceedingly pertinent questions were asked as to the Baird system of " television."
I was recently favoured, at the Radio Exhibition,
with a demonstration of this system, and those
questions were brought back to my mind. As
far as I can ascertain, Mr. Baird has never put
forward any answer to M. Mihaly's statements,
and it seems certain that some sort of reply is
now more than ever imperative.
DUNCAN SINCLAIR.

Haynes Church End,
Bedfordshire.
Surges in Eliminator Smoothing Circuits.
To the Editor, E.W. de W.E.

SIR,-I have read with much interest Mr. A. G.
Warren's article in the November number of E.W.
& W.E. on " Surges in Eliminator Smoothing
Circuits," but I would suggest that in many cases
matters are not quite so bad as the analysis might
lead one to believe, and that simple safety devices
exist.

(a) The analysis given leaves out of account the
for small
resistance of the smoothing chokes
smoothing circuits (capable of supplying less than,
say, too watts), the resistance of the choke is in
practice rather large compared with the inductance
rough calculations on some figures given by manufacturers of commercial chokes show that the
resistance has the effect of considerably reducing
the maximum surge voltages occurring.
(b) Where the smoothing circuit follows a valve
rectifier operating from A.C., two causes tend to
reduce the surge voltage first the rectifying
valves will only pass a limited maximum current,
which cause is always operative ; and secondly, the
rectifying valve filaments are usually substantial
(e.g., a B.T.H. " RH.t " takes I# amp. at 74 volts),
and therefore do not heat up instantaneously, hence
for the first few thousandths of a second or so at
least, the emission of the rectifier is low, and we
get the effect of a gradual application of rectified
D.C. voltage to the smoothing filter input, but this
cause, which in practice seems to reduce surge
voltages to very small amounts at switching on,
would not be operative in the case of mains disturbance such as feeder switching causing a momentary interruption in supply.
(c) I am using B.T.H. B.12 output valves with
filaments lighted from the same transformer which
supplies the rectifier for H.T., the transformer
primary being switched by relay from a distance
surge at break is not serious, due apparently to the
output valves having thick filaments which do not
;

;

;

;

become cold for an appreciable time, so that the
valves remain conducting for long enough to
prevent serious rise of voltage. I keep a " Ferranti " voltmeter with additional series resistance
(making 4 megohm in all) connected permanently
across the smoothing output condenser; on
switching off the transformer primary, as described
above, there is no visible upward movement of the
pointer, it flicks down from, say, 425 to 350 or so in
about 4 to 4 second, and then drops at a much
slower and, of course, gradually decreasing rate as
the condensers discharge through the voltmeter
resistance.
(d) Safety devices. It appears desirable to keep a
high resistance of about 4 megohm always connected across smoothing circuit output, so as to
discharge the condensers on switching off, otherwise
well -insulated condensers will hold their charge for
a long time, and there is risk of shock when making
adjustments within even a minute or so after
switching off. The voltmeter mentioned in (c)
above performs this duty satisfactorily and indicates how soon it is safe to open the screening
box and make adjustments (say when the reading
has dropped to too or 5o volts, according to the

operator's taste).

(e) Surge Absorber. There is a very simple
safety device which does not seem to be sufficiently
well known, and which is very simple and cheap to
apply to any smoothing circuit dealing with less
than, say, too watts. I refer to the Neon lamp.
The " beehive " type, obtainable from the G.E.C.
without any internal resistance, has an ignition
voltage of about 149 volts, a sufficient number of
these connected in series are bridged across the
smoothing output, the ignition voltage of the
series will be about 14o times the number used,
and this should he rather more than the working
voltage. (I find three in series light up at about
430 to 450 volts). The current taken by these
lamps increases very rapidly indeed after the
ignition voltage is passed, and this current discharges the condensers more rapidly than they can
be recharged through the choke, so that the
condenser P.D. soon drops below the extinction
voltage and the lamps go out, thus smoothing off
the voltage surge. I may say that although the
ignition voltage of my arrangement is only some
twenty volts above the working voltage, I have
only once seen them light up and then only for an
instant when the supply co -bungled a switching
operation (for demonstration purposes I dim the
output valve filaments with series resistance). This
would seem to show that with normal operation
voltage surges are negligible with A.C. rectified
for H.T. supply, and the output valves lighted off
the same transformer. There seems no reason
why the neon lamp arrangements should not be
adopted for D.C. smoothing circuits.
It may be noted that reversing the lamps in the
holders varies the ignition voltage, and I understand that some of the " letter " lamps have quite
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large variations from the 140 volts suggested, so
that it would probably be possible by judicious
selection and choice of polarity to make a neon
lamp surge absorber to operate at any desired
voltage, within as close limits as would be required
in practice.
(f) I cannot agree with Mr. Warren's statement
that the use of a large condenser to reduce the
voltage drop with A.C. is " unnecessary, since any
voltage can be obtained with a transformer." The
whole object of a large smoothing condenser is to
minimise the voltage variation during a cycle, and
putting up the transformer voltage will not help
here. The argument put forward, namely, that
we may increase the transformer voltage, would
apply to a suggestion that resistance in smoothing
chokes is not detrimental
but even this is only
true within limits, as even with the Ferranti anode
feed resistance scheme, it is possible to get motor
boating with a multi -stage amplifier if the filter
chokes have very high D.C. resistance (high compared to the anode feed resistances). I have even
found it worth while to use specially low resistance
chokes and to design the transformer to have as
good voltage regulation from no load to full load
as is practically possible with so small a piece of
apparatus as a 100 -watt transformer.
(g) I can recommend a two -stage filter rather
than a single stage as cheaper for a given smoothing
effect than a single stage.
(h) As additional proof that surges are not in
fact as large as might be feared, I had an old
smoothing circuit for 150 volts D.C. using the
ordinary T.C.C. " 300 -volt -test " condensers, which
are not recommended by the makers for eliminator
use at all. When putting up the output power
to 400 volts 6o milliamps., I could not obtain high
voltage condensers at the moment, and I thought
of trying the old ones " until they burnt out."
They have not done so yet, although they ran for
three months before being replaced by " 600 -volt test," and several are still in use with anode feed
resistances in earlier stages than the last.
I do not know what the final breakdown voltage
of a common, green tin -cased condenser may be, but
evidently for three months no surge voltage ever
reached it, which tends to show that surge is not
very troublesome in practice, (and also that the old
tin-cased condenser with a compo top had an
enormous factor of safety).
(i) Of course, rectifier transformers should be
fused on both poles, 47 S.W.G. Eureka in removable
clips is satisfactory.
;

C. R. COSENS.

To the Editor, E.W. & W.E.
Mr. Cosens for his letter.

Six,-I thank

My

comments on his criticisms follow.
(a) The resistance of the smoothing chokes was
neglected for the sake of simplicity it is easy to
take it into account. With standard chokes, which
may have a resistance of about five ohms per henry:
the reduction in the surge voltage due to resistance
is only about 5 per cent. With low-resistance chokes,
designed to ease the smoothing, the reduction in the
surge potential is less.
(b) I suggested on p. 606 that when working on
;
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rectified A.C. the surge at make is often limited by
the rectifying system. This applies particularly
when hot cathode valves are used as rectifiers.
(c) A voltmeter is of no value as a surge indicator. It only indicates the average voltage,
which falls steadily to zero (see Fig. 7, p. 605).
An oscillograph is required to indicate the instantaneous values, which may be quite high.
(d) A high resistance connected across the output
condenser is useful if the set is switched off at the
same time as the eliminator, though the set itself
acts effectively as a discharger if the eliminator is
switched off first. A high resistance has little
effect upon the surge voltage.
(e) Surge absorbers are an added complication.
It is clear that if they are necessary, one must be
connected across each condenser it is not sufficient
to protect only the output condenser Cl (ee Figs. 7,
p. 605). My experience of neon lamps is limited,
but it has been sufficient to convince me of their
unreliability.
(f and g) Several points are involved here.
Working on D.C. the only resistance to be considered is that of the choke, which behaves very
much as the internal resistance of a high tension
battery. If great, it may tend to motor boating.
When working on A.C. there is nothing which
directly corresponds to talk of resistance of the
smoothing circuit is almost meaningless. Back coupling is induced chiefly through the impedance
of the output condenser in some cases it may
actually be assisted by the by-pass condensers
introducing a semi -resonant reaction into the L.F.
amplifier.
Choke resistance militates against
smoothing and it is desirable to keep it low for this
reason. From the point of view of regulation there
is no particular virtue in a very low resistance.
Even if the ohmic resistance were zero, the effective
resistance of the smoothing circuit-condenser,
choke, condenser-amounts to several hundred
ohms. I agree that large condensers must give a
smoother output, but I find it quite unnecessary
to use higher values than those I have already
suggested. I believe it is desirable to use a separate
eliminator for the early valves, which require only
a few milliamperes. Motor boating is thereby
practically eliminated and a very smooth voltage is
obtained for the detector valve. Using a single
stage filter, having an L.G. product of zoo micro farad -henrys, on the output valve I find, even with
half-wave rectification, no appreciable hum with a
M.C. speaker. If a hum occurs its cause must be
sought elsewhere than in the smoothing circuit (see
last paragraph of article, p. 606). Good smoothing
is required for the detector valve ; it is surprising
how little smoothing is necessary elsewhere. I
think two eliminators a cheaper and more satisfactory solution than one.
(h) I agree that condensers may often have an
enormous factor of safety. From experience I
know that waxed paper prepared and used under
the best conditions rivals the best mica. The
difficulty is to ensure such conditions in a factory
routine. It is unsafe to depend upon much more
than the maker's recommended voltages, though
many condensers will stand much higher potentials.
Mr. Cosens has been lucky, and so have I (as well as
careful). But I have known of several less fortunate
individuals.
;

;

;
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(i) Fuses are of course desirable, but they will not
save a condenser. A safety gap is better.
In conclusion, it may be emphasised that in the
article not only was the nature of eliminator surges
discussed, but it was also pointed out that proper
design could eliminate over-voltage. It is true that
various safety devices (when fitted) may mitigate the
effects of over-voltage. With the Irish I agree,
however, that prevention is the surest remedy.

A. G. WARREN.

The Transmitting Station Actually Sends Out
Waves of One Definite Frequency, but of Varying
Amplitude.
To the Editor, E.W. & W.E.
SIR,-In connection with the correspondence
under the above heading in the November issue of
E.W. & W.E. and Prof. Howe's reply, the following
may be of interest as confirming the latter's views.
Suppose we have a telephony transmitter in
which a modulated oscillator (or amplifier) is
followed by a stage of high -frequency amplification
which feeds the aerial. Let the carrier frequency
be I,000 kc. and suppose this to be modulated with
a I kc. note. The output from the modulated
oscillator will comprise frequencies of 999, I,000
and I,00l kc. The succeeding amplifier will not
be working wholly on the linear portion of its
characteristic and in its output there will be the
usual series of harmonics. Of these, consider only
the second. We are led to the conclusion that its
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output will include frequencies of 1,998, 2,000 and
2,002 kc. This is, of course, equivalent to a carrier
frequency of 2,000 kc. modulated at 2 kc. Thus

when listening to the second harmonic of such a
transmitter all the notes should be raised an
octave.
Experiment shows that no such effect is observed,
a r kc. note is heard on the fundamental and on
all harmonics.
My explanation is, that while it is legitimate, and
even correct to view a modulated wave as a spectrum
from the point of view of the tuning circuits, this
course is not justified when dealing with a valve.
The valve output is a definite function of the input
to it, and hence, when dealing with it, it is necessary
to consider the input as a complex waveform and
not as a sum of pure frequencies of constant amplitude. The valve itself is quite aperiodic (over the
frequency range involved) and is incapable of any
harmonic analysis.
The conclusion is that both methods of viewing
the modulated wave are of service but that one
must not use them indiscriminately.
I shall be interested to hear if any of your readers
can suggest any alternative and more acceptable
explanation. The apparent fallacy was published
in a letter to The Wireless World about two years
ago, but no suggestions were offered by any of its
readers.
FRANK AUGHTIE.

Teddington.
7th November, 1928.

BOOK REVIEW.
HANDBUCH DER EXPERIMENTAL PHYSIK (WIENz Teil.
Glühelektroden and
HARMS), XIII.

Technische Elektronenröhren [Technical electronic valves and heated filaments.1, pp. 492.
Akademische Verlagsgesellschaft, Leipzig, 1928.
The first half of this book deals with thermionics.
the scientific phenomena which underlie the behaviour of heated filaments ; a general discussion
of the thermodynamics of uncharged systems,
electrically charged systems, and systems in
electro-chemical equilibrium, clears the way for
a comprehension of the facts of the emission of
electrons by hot bodies. It is shown that an
atmosphere of electron vapour may be considered
as a perfect gas provided that the mean free
path is sufficiently long this condition demands
that, as is practically always the case, the
current density should not exceed a few amperes
per cm.2.
The equation for the emission of electrons in
terms of the temperature of the source, first worked
out by O. W. Richardson, is examined in detail,
and the subsequent work of Langmuir and others
on the emission from tungsten in the presence of
thoriated tungsten
vapours of alkali metals
and oxide covered filaments are included and a
large number of curves and tables are reproduced ;
;

;

facts and theories of the shot and flicker effects
terminate the first part of the book.
Sixty pages are then devoted to the production
of wires of tungsten, molybdenum, and tantalum ;
several microphotographs show the crystalline
state of these metals during drawing and recrystallising operations. The technique of oxide coating
is gone into thoroughly and curves are given showing the decrease of emission with time for surfaces
prepared by different methods. Methods of
evacuating and outgassing valves are set out and a
section is given to the various " getters " which
are in use.
The remainder of the book, containing 130
pages, treats of the theory and practice of modern
transmitters and receivers. The discussion is
naturally severely condensed, but the recent
advances, such as piezo-electric control, screened
grids, and valve rectifying systems, are adequately
dealt with. It is regrettable that the term " Durchgriff " should still be retained when its reciprocal,
the voltage amplification factor, is now used by
the whole world outside Germany.
The book should appeal to any serious student
of wireless problems, to the mathematical physicist
in search of interesting problems, and to the
valve designer.
,

R. T. BEATTY.
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Abstracts and References.
Compiled by the Radio Research Board and reproduced by arrangement with the Department
of Scientific and Industrial Research.
A NOTE ON THE SHORT WAVE LONG DISTANCE

PROPAGATION OF WAVES.
LONG -WAVE RADIO RECEIVING MEASUREMENTS
AT THE BUREAU OF STANDARDS IN 1927.-L.

W. Austin. (Proc. Inst. Rad. Eng., September,
1928, V. 16, pp. 1252-1257.)
Illustrated by tables showing monthly averages
of daylight signal intensities of a number of stations,
European and American, and the strength of
atmospherics. Although from January to May
the intensities of the distant stations fell for the
most part below the 1926 values, the averages
(except for Bordeaux) were above those for 1926.
Atmospheric disturbances have been very weak.
THE MEASUREMENTS OF THE FIELD INTENSITIES
OF SOME HIGH POWER LONG DISTANCE
RADIO

STATIONS.

Part I. Bolinas and

Bordeaux.-E. Yokoyama and T. Nakai.

(Researches of Electrot. Lab., Tokio, No.
229, June, 1928, 7o pages).
Field intensities were measured by the sub-

stitution method used by Beverage and Peterson,
slightly modified. Intensities of " grinders " were
measured by the method employed by Austin
and Judson, also slightly modified.
THE DAILY TERRESTRIAL MAGNETIC VARIATIONS
AND

THE

SUN'S

MAGNETIC

:

FIELD.-S.

Chapman. (Nature, 13th October, 1928,
V. 122, p. 572.)
Referring to Gunn's suggestion (see October
Abstracts) that the daily variation of the earth's
magnetic field is due to the diamagnetism of the
outermost layer of the atmosphere, the writer
says that the magnetic effect is far outweighed
by that of a drift acquired by the charges under
the joint action of the magnetic field, gravity,
and the vertical electrostatic field which prevents
the light electrons from spreading upwards much
farther than the heavier ions. He goes on to
discuss briefly the effects of this drift, and mentions
the possibility of its playing a part in the magnetic
field of sunspots.
THE INFLUENCE OF THE EARTH'S MAGNETIC FIELD
ON WIRELESS TRANSMISSION.-E. V. Appleton. (International Union of Scientific Radio
Telegraphy-U.R.S.I. July, 1928, V. I,
Fascicule I, pp. 2-3, English, or Fasc. I bis,

-

pp. 2-3, French.)
summary of the paper read at the Washington
Assembly, 1927. The magneto -ionic theory, previously developed, of the propagation of wireless
waves in an ionised medium is here extended to the
general case of propagation in any direction with
regard to the magnetic field. The formula shows
that only when the ionisation is small should
critical effects occur for one of the two waves
generally propagated, at about zoo metres: also,
that under certain conditions, even vertical incidence on the layer may give reflection.

TRANSMISSION.-T. Minohara and K. Tani.
SIGNAL
Also DIURNAL VARIATION IN

STRENGTHS OF SHORT WAVES, and SEASONAL
VARIATION IN SIGNAL STRENGTHS OF THE
20 -METRE WAVE FROM NAUEN IN JAPAN.-

Nakagami and T. Ono. (U.R.S.I.,
July, 1928, V. I, Fascicule i-English, or
T.

Fasc. I bis.-French ; pp. 44-51 or 37-44.)
The first paper gives some daily runs taken
near Tokio on Buenos Ayres, Schenectady and
Nauen, plotted in correlation with the width of
the intervening " dark path." The titles of the
other papers explain themselves.
EFFECTIVE HEIGHTS OF THE KENNELLY-HEAVISIDE
LAYER IN DECEMBER, 1927, AND JANUARY,

1928.-Breit, Tuve, and Dahl. (Proc. Inst.

Rad. Eng., September, 1928, V. 16, pp.
1236-1239.)
Results obtained by the echo -method with the
improved transmission giving short widely -spaced
peaks (see September Abstracts). Wavelength
was about 75 m. Sometimes triple reflections were
observed, corresponding to heights in the ratio
I, 2 and 4 (in a particular case, during a period of
severe short -distance fading, 67, 140 and 28o
miles). Heights (Ist reflection) vary from 132
to 145 miles, though a 65-75 mile value recurs
at the times of triple reflection, particularly in
January. A table gives the daily measured
effective heights and also rough estimates of the
intensities of the waves recorded.
THE EFFECT OF OZONE ON THE TEMPERATURE
OF THE UPPER ATMOSPHERE.-E. H. Gowan.
(Proc. Roy. Soc., Ist October, 1928, V.
120A, pp. 655-669.)
From material provided by other workers (e.g.,
Abbot's curve of distribution of energy in solar

data as to total average amount of
:
ozone, etc.), the writer considers the radiative
equilibrium of the upper part of the atmosphere,
taking into account the effects, with selective
absorption, of water -vapour and ozone. The
resulting curves indicate, among other things, a
region of high temperature in the neighbourhood
of, and above, 6o km. This agrees with deductions
made from meteor observations and from acoustic
observations on big explosions.
spectrum

A

ON THE DIFFRACTION OF THE MAGNETIC ELECTRON.
G. Darwin. (See under " General

-C.

Physical Articles.")

LONG WAVE RADIO RECEPTION AND ATMOSPHERIC

OZONE.-K. Sreenivasan. (Nature, 27th
October, 1928, V. 122, pp. 646-647.)
The weekly averages of signal field strength at
Madras from Bangalore, on a 4,000 m. wave, for

December, 1928

684

26 weeks from Ist March,
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1927, are plotted in
comparison with the corresponding weekly averages
of ozone content measured in N.W. Europe. In
spite of the 8,000 km. difference of locality, the
curves show such a marked agreement that the
writer deduces (a) that changes in the ozone
values partake of the nature of a world phenomenon,
and (b) that long wave field intensity is proportional
to the ozone value of the air even when the averages
are taken over such short periods as a week. It
would appear likely that the reverse would be
true with very high frequency waves, say below
roo m. wavelength. The diagrams also show the
corresponding curves of sunspot numbers and of
the mean magnetic character of day. Correlation
of signals with the former are considered by the
writer to be fairly definite with the latter, no
tangible connection is suggested.

from nearly south towards west as the season
advanced from winter to summer, while that of
the " grinders " remained unchanged and, finally,
that the " clicks " originate in the mountain
regions of Japan, while the " grinders " probably
come always from a tropical region such as the
East Indies.

FADING.-(Science
News Letter, 29th September, 1928, V. 14,

(Relation between atmospherics and meteorological phenomena).-R. Bureau. (U.R.S.I.,
July, 1928, V. 1, Fascicule 1, pp. 6-16.)
An exposition of the author's theory according
to which he divides atmospherics into three classes
nocturnal (which he links up with meteorological
anti -cyclonic conditions)
irregular, appearing at
any hour of day or night (linked to air -currents
due to perturbations of the polar front)
and
afternoon, starting sharply about mid -day and
decreasing at about 9 p.m. (linked to storm disturbances independent of the polar front). By
" polar front " is meant the surface of encounter
of masses of air from the polar regions -with masses
of air from tropical regions
this surface of encounter forms itself all round the earth at moderate
latitudes.
There are also the " pseudo -polar
fronts," the most important one (for W. Europe)
being born on the S.E. face of the Azores anticyclone by the meeting of Sahara and Atlantic
airs. By means of records taken, some at sea in
the N. Atlantic but most at Paris, the author
correlates the observed atmospherics with the
meteorological records of such " cold fronts "
and concludes that while in Europe the distance
of the origin may lie between 5o and 15o km., in
French W. Africa it may be as great as 300 km.
Greater distances are only admitted as exceptional
events caused by " particularly intense " cold
fronts accompanied in general by violent storms.

;

ELEKTRISCHE

LEITFÄHIGKEIT DER ATMOSPHÄRE
UND KONDENSATIONS-KERNZAHL (Electrical

Conductivity of the Atmosphere and Condensation Nucleus Numbers).-J. Scholz.
(Naturwiss., 5th October, 1928, pp. 760-761.)
Further evidence of the correlation of these two
properties, observed at the Meteorological -Magnetic
Observatory at Potsdam.

:

GERMANS

P

OVERCOME

RADIO

197.)

According to this report, Dr. Rukop announced
at the recent meeting of the German Association
corresponding to the " British Association " that
fading on short waves can now be overcome by
the use of two aerials at the receiving station,
spaced perhaps 5o to too yards apart. No details,
nor mention of any limitations, are given here.
ATMOSPHERICS AND ATMOSPHERIC
ELECTRICITY.
ZUR FRAGE NACH DER NATUR DER KUGELBLITZE

(The Nature of Globular Lightning).(Naturwiss., No. 13,
K. F. Bottlinger.
1928, p. 22o.)
The nucleus is suggested to be temporarily
radio-active matter produced by the breaking up
of atoms by the enormous potential differences.
OBSERVATION, ENREGISTREMENT ET PREVISION
DES ORAGES AU MOYEN DES ONDES ÉLECTRIQUES (Observation, recording and fore-

casting of Storms by Electric Waves).A. Turpain. (Rev. Gen. de l'Élec., 20th
October, 1928, V. 24, pp. 584-587.)
The apparatus described and illustrated is based
on a coherer of seven gilt needles. One modification records the energy of the discharge registered,
by a bolometric circuit. The Turkish Government
has installed over 3o of these instruments, including
four of the bolometric type.
THE

DIRECTIONAL OBSERVATIONS ON ATMOSPHERICS IN JAPAN.-E. Yokoyama and T.

-

Nakai. (U.R.S.I., July, 1928, V. r, Fascicule I-English, or Ib18
French, pp.
74-78 or 69-74.)
Results of observations at Isohama from February -July, 1927, on atmospherics interfering
with long wave reception, chiefly Io,000 and
20,000 m. Among the conclusions drawn are
that not only is the direction of origin of " clicks "
different from that of " grinders," but that the
former come from less distant places than the
latter that the direction of " clicks " shifted
:

;

RELATIONS ENTRE LES PARASITES ATMOSPHÉRIQUES
ET LES PHÉNOMÈNES MÉTÉOROLOGIQUES

:

;

;

:

;

THE

POLARITY OF THUNDERCLOUDS AND THE
INTERCHANGE OF ELECTRICITY BETWEEN
THUNDERCLOUDS AND THE EARTH.-B. F. J.

Schonland. (Prot. Roy. Soc., 1st March,
1928, V. 118A, pp. 233-262.)

THE PRESENT STATE OF OUR KNOWLEDGE ON
ATMOSPHERICS.-R. A. Watson Watt. (Engineering, 19th October, 1928, V. 126, p. 496.)

Summary of a paper read at the recent British
Association meeting. Among other interesting points
may be mentioned the fact that most of the many
thousands of atmospherics whose shapes and
magnitudes were discussed (observed in England,
Khartoum and Australia) were of aperiodic form,
and no reversal of voltage reaching 4 millivolts
per metre could bé measured. The mechanism
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by which these aperiodic forms are produced,
whether by wide separation in time of the periods
of acceleration and deceleration in the original
discharge or by selective dissipation, is not yet
understood : incidents in the propagation, rather
than peculiarities at the source, may be responsible.
At Aboukir the predominant stream of atmospherics arrives about noon from nearly due south,
then swings round through west in the afternoon,
and by 5 p.m. begins to come from the north-east.
The sources of atmospherics seem to lie chiefly
in the mountain areas
none are produced over
the Pacific. Russian work has resulted in the
location of thunderstorms 3,000 to 5,000 km. distant, the io kilocycle intensity component of the
atmospherics observed being found to vary with
the distance according to the inverse square law.

December, 1928

below 2.5 m. small discrepancies appeared, due
to the influence of the electron time of transit.
QUANTITAVES ZUR AUDIONGLEICHRICHTUNG

October, 1928, pp. 433-.136.)

Illustrated by curves taken with Telefunkentype valves on 400 m. wavelength.
ÜBER

;

THE MECHANISM OF THUNDERSTORMS.-(Engineering, 19th October, 1928, V. 126, pp. 495496 )

Summary of the British Association discussion
opened by G. C. Simpson and continued by C. T. R.
Wilson, E. V. Appleton, B. F. J. Schonland, R. A.
Watson Watt and J. J. Nolan.
MAGNETIC STORMS.-A.

H. R. Goldie. (Engineering, 19th October, 1928, V. 126, p. 496.)
Summary of a paper read at the recent British

Association meeting, dealing with conclusions
drawn from observations at Lerwick, Eskdalemuir
and Abinger.
SUN -SPOT NUMBERS

AND

ANNUAL RAINFALL IN

NEW ZEALAND.-E. Kidson. (N.Z. Journ.
Sci. and Tech., July, 1928, V. Io, pp. 90-97).

(Quan-

titative Measurements on Audion-rectification).-M. v. Ardenne.
(Rad. f. Alle.,

DIE EINEM EMPFÄNGER DURCH ERDUNG
ZUGEFÜHRTE ENERGIE (The Energy intro-

duced into a Receiver by Earthing).A. Székely. (Zeitschr. f. Hochf. Tech.,
September, 1928, V. 32, pp. 83-86.)
The writer concludes that the supplementary
current produced by earthing is due less to the
earth than to the effect of the vertical part of the
earth -lead and that the effect is only marked
on short waves.
;

NOTE

ON

RADIO

FREQUENCY

TRANSFORMER

THEORY.-Diamond & Stowell. (Proc. Inst.
Rad. Eng., September, 1928, V. 16, pp.

1194-1202.)
The writers state

that computations based on
hitherto accepted equations often fail to be in
entire agreement with test results, and attribute
this chiefly to the existence of a capacitive coupling
whose effect is considered negligible in the usual
analysis. They develop new equations which
include this effect and which yield a closer agreement with experimental data. The variation
with frequency of the equivalent transformer
primary impedance is also affected by this distributed capacitive coupling.

THE VALUE OF MAGNETIC INVESTIGATIONS IN NEW
ZEALAND AND SAMOA.-C. Chree.
(N.Z.
Journ. Sci. and Tech., July. 1928, V. Io,

ÜBER DEN RÜCKGEKOPPELTEN VERSTÄRKER (Ampli-

PRESENT STATE OF KNOWLEDGE OF ATMOSPHERICS.

the equations are given for amplification factor,
limits of amplification without oscillation, and
coupling coefficient. A new reaction -circuit is
mentioned which increases many times the amplification factor of the distortionless L.F. reactance
amplifier. A method of solution is given for an
amplifier with coupled resonance -circuit.

PP 97-loo.)

-R.

A. Watson Watt. (E.W. &. W.E.,
November, 1928, V. 5. pp. 629-632.)

PROPERTIES OF CIRCUITS.
DIE SELBSTERREGUNGSBEDIN GUN GEN BEI RÜCKKOPPLUNGS-RÖHRENSENDERN
KURZE WELLEN (Conditions

FÜR

SEHR

for self -excitation in reactively -coupled valve transmitters for very short waves).-W. Pfitzer.
(E.N.T., September, 1928, V. 5, pp. 348-369.)
A long paper on work under the auspices of
Prof. Barkhausen. Waves under to metres are
considered, down to about 1.75 m. The theoretical
conclusions of the first part are confirmed by
experimental work with various types of circuit,
all derived from the voltage -dividing connection,
though externally not recognisable as such. Current measurements were made by a small incandescent lamp with thermopile, in a movable circuit
which could be coupled to any desired part of the
oscillating circuit. Excitation laws for waves
loo times longer, in similar circuits, were found
to apply to these very short waves, except that

fiers with Reaction coupling).-Y. Watanabe.
(Zeitschr. f. Hochf. Tech., September, 1928,
V. 32, pp. 77-83.)
For various types of reactively-coupled amplifier,

ON

THE PREDETERMINATION OF OSCILLATING
AMPLITUDES AND CIRCUIT CONSTANTS L,
C AND M UNDER THE CONDITIONS OF MAXIMUM OUTPUT OF TRIODE OSCILLATORS.-

K. Kurokawa and H. Hayakawa.
(Journ.
T E.E. of Japan, August, 1928, pp. 796-815.)
The static characteristic surfaces of the plate
current as a function of plate and grid voltages are

assumed to be represented by parts of four planes
mutually intersecting. The current and voltage
amplitudes of the oscillating circuit are calculated
from the conditions of equality of mean power
supplied to the oscillating circuit by the source
and the valve, and that consumed in the oscillating
circuit (neglecting the grid circuit loss). Values
for L, C and M giving the maximum output for a
specified frequency are calculated.

EIN
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EXPERIMENTELLER BEITRAG
PROBLEM (An experimental

ZUM

SPULEN -

contribution to
the coil problem).-R. Rücklin. (Arch. f.
Elektrot., 17th September, 1928, V. 20,

'
PP. 507-532.)
The problem of current and voltage distribution
for high frequency in a single -layer cylindrical coil
leads to different solutions by different workers,
some saying that the distribution is sinusoidal
for all frequencies, others that there is a critical
frequency at which it changes to hyperbolic. These
tests tend to show that there is such a change at a
critical frequency.

circuit ; in the 3 element class, for mixed har.
and relax. osc., the Flewelling circuit is given.
Finally, various cases of relaxation oscillations in
everyday life are mentioned, including water hammer effects in water systems, and effects in
A.C. arcs.
AN

fiers

with

Resistance Reaction, treated

(Arch. f. Elektrot., 11th August, 1928, V. 20, pp. 346-370.)

theoretically).-F. Schierl.

Theoretical results are confirmed experimentally.
The two amplifiers are the z -valve circuit known
as the kallirotron of Turner, and a somewhat
similar circuit but using 2 -grid valves, due to
Jäger and Scheffers. With each of these, increase
of back -coupling resistance causes increase in the
characteristic steepness,which may become infinitewhen instability and " flaws " appear in the
plotting. Finally, the practical application of these
two amplifiers to the measurement of small A.C.
currents is dealt with. The effect of inductance
in the anode circuit on the amplification is discussed.
AN DER DOPPELGITTERRÓH RE
RAUMLADUNGSNETZSCHALTUNG (Investigation of double-grid valves in space -charge -

UNTERSUCHUNGEN
IN

(Arch. f.
Elektrot., 1 ith August, 1928. V. 20, pp.
333-345.)
The functioning of the 2 -grid valve in this
connection, in the region of saturation, is studied
by means of static characteristic curves. A series
of current -voltage curves are given. A number
of conclusions are drawn, for which the paper must
be consulted. Mention can be made here of two :
as a result of the non -rectilinear slope of the grid
characteristic, for full control the amplification
is not completely free from distortion ; and the
value of " durchgriff " is even more dependent on
conditions of employment than in the case of a
single -grid valve.

net connection).-J. Dantscher.

EINIGE ERGÄNZUNGEN UND BERICHTIGUNGEN ZUM
PROBLEM DER KIPPSCHWINGUNGEN

(Some

Amplifications and Corrections on the Problem of Relaxation Oscillations).-E. Friedlander. (Arch. f. Elektrot., 7th June, 1928,
V. 20, pp. 158-161.)
Refers to previous papers by the same writer
(see Abstracts 1927, p. 51) and to van der Pol's
work (see there and also various recent Abstracts).
Goes on to give a provisional table showing the
production of harmonic, relaxation, and combined
har. and relax. oscillations according to the number
of frequency -determining, energy -storing elements
present in the circuit with examples of each class.
Thus in the class of z elements, for Relax. osc.
alone is given the Abraham -Bloch Multivibrator
;

EXPERIMENTAL

INVESTIGATION

OF

FORCED

VIBRATIONS.-L. W. Blau. (fount. Franklin Inst., October, 1928, V. 206, p. 502.)
Corrections to the paper under this title (Nov-

ember Abstracts).
LE

ZWEI VERSTÄRKER MIT OHMSCHEPI RÜCKKOPPLUNG
IN THEORETISCHE BEHANDLUNG (Two Ampli-

&

BATTEMENT DU COEUR CONSIDÉRÉ COMME
ET
UN
DE
RELAXATION,
OSCILLATION
MODÈLE ÉLECTRIQUE DU COEUR (Heart-beat

as an Oscillation of Relaxation, and an
Electric Model of the Heart).-B. van der
(L'Onde Elec.,
Pol and J. van der Mark.
September, 1928, pp. 365-392.)
The first part of this paper shows how the equation which for certain conditions of resistance,
inductance and capacity leads to the ordinary
sinusoidal damped waves leads also, for other
conditions, to the production of the totally dissimilar oscillations of relaxation ; discusses the
properties of these, in particular their property of
putting themselves in synchronism with an external
periodic phenomenon acting on them ; and some
of the processes in which they occur (e.g., in the
production of sound by a flute). It then goes on
to establish the analogy between the processes of
these oscillations and the beating of the heart ;
not insisting that any electric excitation causes or
precedes the contractions of the heart, but considering the two processes as parallel examples of
the same mathematical behaviour. Thus the
knowledge recently obtained regarding the electrical
oscillations allows the cardiac rhythm to be considered from a new point of view for example,
well-known irregularities of the heart can be
predicted and in addition some which so far are
unknown as regards the human heart. The whole
of the rest of the paper is devoted to an actual
electrical circuit representing the heart, and to.
electro -cardiograms taken from it.
;

TRANSMISSION.
TUBES AS OSCILLATOR GENERATORS.D. C. Prince and F. B. Vogdes. (G.E.

VACUUM

Review, October, 1928, V. 31, pp. 546-554.)

Part VI of this series deals with secondary

grid-coupled circuits : power-amplifier and mastercontrolled circuits.

CONSIDERATIONS AFFECTING THE LICENSING OF
HIGH -FREQUENCY STATIONS.-S. C. Hooper.

(Proc. Inst. Rad. Eng., September, 1928,
V. 16, pp. 124o-1251.)
The writer deals with frequencies between 6
and 23 megacycles, which he considers must
generally be considered as interfering around the
world. The article includes a suggested table of
priority among applicants in the fixed service
bands ; and the writer points out that places must
be found in the spectrum for other uses of radio :
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for instance, channels between 8o and 500 kc.
will be required for television. See also Espen schied, September Abstracts.
NOTE AU SUJET DES ONDES DE QUELQUES MÈTRES

(Note on Waves of a few metres length).R. Mesny. (U.R.S.I., July, 1928, V.I,
Fascicule 1-French, or I bis-English,
Pp 42-44 or 35-37)
Wavelength was from z to 4 m. power from
2-200 W. Reception was by super-regenerative
circuits. Propagation between raised positions
within sight of each other was excellent ; in the
Alps between two peaks loo km. apart, reliable
duplex telephony needed only 3 W. input ; as
might indeed be expected, since the formula gives
at this distance for this wavelength (assuming
a transmitter isolated in space, and no damping)
a field -strength of 67 microvolts per metre for
every watt of energy radiated.
The effect of a screen was tested by interposing
a chain of hills about 25 km. away. In all cases,
the signals vanished somewhat abruptly when the
line joining the receiver and the edge of the screen
made an angle of 10 to 1.50 with the line passing
directly to the transmitter. Propagation near the
ground presented very different phenomena. With
transmitter and receiver a few metres above fiat
open ground, the same 3 W. input gave communication vanishing between z and 3 km. Even if the
transmitter remained high (e.g., at the top of the
Eiffel Tower) the signals disappeared at some zo km.
if the receiver was on a plateau a few hundred
metres from the near edge though if it was moved
to that edge, the signals again became strong.
This is interpreted as a case of reflection of plane
waves at a plane, which by calculation would
cause a field nearly 25 times weaker at the interior
of the plateau than at the edge, where reflection
does not come in. With the transmitter at the
top of the Eiffel Tower, powers of 15o W. gave no
result at distances of 600 and 900 km., where the
sphericity of the earth constitutes a screen 7 km.
high. Only ionic refraction could permit such
communication, and apparently this is insufficient
to bring back, even at greater distances, waves
lower than about io metres. The uses of such
short waves are discussed. Atmospherics were
absolutely imperceptible (as was also found by
Esau). Cf. the latter's paper, November Abstracts,
for points of agreement and of contrast.
;

;
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RESONANCE

IN

RADIO

RECEIVER

VOLUME

CONTROL.-A.

B.

Whittaker. (Elec. Review, 26th October,
1928, V. 103, pp. 703-704.)

Comments on the various applications of variable
resistance as a means of control.
L'EVOLUTION ET L'AVENIR DES HAUT-PARLEURS

(The

Evolution

and

Future of Loud
(L'Onde Elec., September, 1928, pp. 393-409.)
The writer evidently places great faith in the
future of the electrostatic loud -speaker, a present
form of which he describes and illustrates. Field
voltage used is about 2,400 V.

Speakers).-P. Toulon.

LOUD

SPEAKERS.

PHRAGM SURROUND, AND ITS QUANTITATIVE

ANALYSIS.-N. W. McLachlan.
(Wireless
World, loth and i7th October, 1928, V. 23,
pp. 497-499 and 539-542.)
THE KILO -MAG FOUR

:
A SCREENED GRID SET
WITH A THOUSAND -FOLD H.F. AMPLIFICA-

TION.-H. F. Smith.

(Wireless World, 24th
October, 1928, V. 23, pp. 550-554.)
FURTHER NOTES ON THE " MEGAVOX

THREE."-

N. W. McLachlan. (Wireless World, 3rd
October, 1928, V. 23, pp. 458-460.)
The numerical treatment of signal voltages is
first dealt with, on the foundation provided by the
Barfield field strength contour map of 2LO, which
is reproduced. The question of smooth volume

control is then considered.

FADING AND THE DETECTOR : ADVANTAGES OF
LEAKY GRID DETECTION IN MINIMISING
EFFECTS OF FADING.-(Wireless World, 3rd

October, 1928, V. 23, p. 485).

VALVES AND THERMIONICS.
ELEKTRONENSTRÖME UND RAUMLADUNG IN DICHTEN
GASEN (Electron-currents and Space -charge

in dense gases).-F. Skaupy and W. Daudt
(Phys. Zeitschr., ist May, 1927, pp. 313-315.)
Skaupy showed in 1918 that amplifier valves
with Nitrogen, or Argon plus Nitrogen, at pressures
of the order of ? atmosphere, showed the same
effects (if weaker) as vacuum valves. The present
paper develops the experiments still further ;
characteristic curves are shown, one diagram, for
instance, giving curves for various pressures of
N2 ; a second, for various anode voltages from
loo to zzo V. at a constant pressure of 300 mm.
of N2 ; and a third, for the effects of various impurities in the gas.
SCREENED -GRID VALVE AS
INTERESTING DATA

DETECTOR : SOME
BASED ON ACTUAL

A

MEASUREMENT.-A. P. Castellain. (Wireless
World, loth October, 1928, V. 23, pp. 4924944
OSCILLATIONS IN

RECEPTION.

MOVING -COIL

THE IMPORTANT INFLUENCE OF THE DIA-

IONISED

GASES.-I. Langmuir.

(Proc. Nat. Acad. Sci., August, 1928, V. 14,
pp. 627-637.)
A theoretical analysis, with experimental confirmation, of various possible modes of vibration
of a " plasma "-a highly ionised gaseous medium
at low pressure containing positive ions and electrons normally in about equal numbers, so that
the resultant space charge is very small.
Oscillations of small amplitude with frequencies
up to 1.2 X Io9 have been observed, explained by
the theory as being low -velocity electron waves
with zero group velocity and therefore incapable
of transmitting energy. Other vibrations, electrical analogues of sound waves, with frequencies
ranging from I to 240 kilocycles, are due to ionic
oscillation. Oscillations in a beam of electrons,
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having different frequencies according to the
direction from which they are observed, have frequencies ranging from 107 to 108.
RECHERCHES ET ESSAIS SUR LES LAMPES DE

&

time with a maximum inaccuracy of less than one tenth of a second per day.
LIMITS OF ACCURACY IN PHYSICAL MEASUREMENTS.

-A.

E. Ruark. (Proc. Nat. Acad. Sci.,
April, 1928, V. 14, pp. 322-328.)

T.S.F.

(Research and tests on Wireless Valves).A. Kiriloff. (Q.S.T. Fran., October, 1928,
PP. 7-18.)
The first of a series of articles. The present
part deals with the installation of the laboratory,
transformer and rectifier room, and machine room.

METHODEN DER VAKUUMBESTIMMUNG AN FERTIGEN
GLÜHLAMPEN (Methods of determining the

GRAPHS FOR THE DESIGN OF BRIGHT -EMITTING
(Eke TUNGSTEN FILAMENTS.-N. Kato.

ZUR

EMPIRICAL FORMULE FOR DEPENDENCE OF TUNGSTEN RESISTANCE ON TEMPERATURE.-N. D.

kopf. (Phys. Zeitschr., No. Io, 1928, V. 29,
pp. 302-304.)
The writer points out that it has hitherto been
the custom to neglect variations of the second
order of magnitude in pressure and volume -changes
but that this is inadmissible as the factors thus
neglected can have a harmonic -producing effect.

trot. Lab. Tokyo, Circ. No. 5o, February,
1928, pp. I-14.)

(Teleg. i Telef. b.p., NichnyMorgulis.
Novgorod, August, 1928, V. 9, pp. 485-486.)

vacuum of a completed incandescent lamp).
-P. Selenyi. (E.T.Z., 27th September,
1928, p. 1443.)

DIRECTIONAL WIRELESS.
BEACONS FOR TRANSPACIFIC FLIGHTS.C. C. Shangraw. (Proc. Inst. Rad. Eng.,
September, 1928, V. 16, pp. 1203-1235.)
Deals with the " equi -signal zone " system (cf.

RADIO

various recent Abstracts) in particular connection
with various recent long-distance flights. The
width of the zone appears to be about 8 miles at a
distance of about 1,200 miles. Reception on the
aeroplane would seem to be the weakest part of
the system. Even with the best transmitting
and receiving apparatus, adequate training of
personnel is necessary.
EXPERIENCES IN RADIO COMPASS CALIBRATION.F. A. Kolster. (U.R.S.I., July, 1928, V. I

Fasc. I-English, or
40 or 33.)

I

bis-French, pp.

Abstract of paper read at the Washington
Assembly, 1927.
MEASUREMENTS AND STANDARDS.
STANDARD.-W. A. Marrison.
(Nature, 6th October, 1928, V. 122, p. 552.)
Summary of an article in the Bell Lab. Record
for August. Engineering physicists are beginning

A

FREQUENCY

to question whether the accuracy of the rate of
the earth's rotation round its axis is sufficient for
their measurements. If the length of the day
alters by about one second in ten years, this would
soon cause an appreciable discrepancy between
reference standards. Marrison points out that
in electrical communication we have to work with
frequencies ranging from less than unity to a
hundred million or more per second. It seems
now possible to maintain frequencies constant to
one part in ten million, for several seconds. In
fact, in successful television this is done. He
goes on to describe the Bell Company's new form
of quartz -controlled reference standard and the
clock -equipment used to determine the frequency.
The crystal temperature is controlled to within
about one -hundredth of a degree centigrade. The
clock, controlled by the crystal oscillator, keeps

DER SCHALLENERGIE (The
calculation of Sound Energy).-V. Weiss-

BERECHNUNG

A WENTE CONDENSER TRANSMITTER
MEASURE SOUND PRESSURES IN ABSOLUTE TERMS.-A. J. Aldridge. (P.O. Elec.
Eng. Journ., October, 1928, V. 21, pp.

THE USE OF
TO

223-225.)
Unless suitable corrections are made, certain
errors-here indicated-may be involved.
APPAREIL DE TABLEAU PERMETTANT DE MESURER
PAR LECTURE DIRECTE LES DIFFÉRENTS
ÉLÉMENTS D'UN CIRCUIT COMPLEXE SOUS
COURANT ALTERNATIF (Measuring instru-

ment reading directly the various elements
of a complex A.C. circuit).-S. S. Held.
(Rev. Gén. de l'Élec., 29th September, 1928,

V. 24, pp 465-471.)
Description of the " Henrymeter " and the ways
of connection enabling it to read direct values of
L, C and R, independent of voltage and frequency
within industrial limits.
THE STANDARDISATION OF STATIONARY SECONDARY
CELLS IN THE
H. C. Jones.

BRITISH

POST

OFFICE.-

(P.O. Elec. Eng. fount.,
October, 1928, V. 21, pp. 227-235.)
Subsidiary points of interest are the use of the
" Electrode Cadmium " as a means of detecting
trouble in individual cells : and the employment of
anti -spray oil film.
ÜBER

NEUERE AKUSTISCHE UND INSBESONDERE
ELEKTROAKUSTISCHE ARBEITEN (Latest work

on

in particular electro(Zeitschr.
Tech., September, 1928, V. 32,

acoustics, and

acoustics).-F. Trendelenburg.

f. Hochf.

PP. 94-99.)
Second part of the long survey referred to in
October Abstracts. This part deals with sound field processes and the acoustics of rooms, both
theoretically and experimentally. Sabine's researches on small scale models are mentioned,

and illustrated by photographic representations
of a vertical section of a theatre showing the course
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of a sound wave and the formation of reflection

waves, particularly from the dome showing also
the improvements resulting from changes made in
the model. Oscillograms also are given of echo duration measurements on different frequencies
of test -note. Reference is made to the treatment
of broadcasting studios.
:

HOCHVAKUUM -MESSEINRICHTUNG
FÜR
GLEICHRICHTERS (High Vacuum

GROSS-

Indicator

for large Rectifiers.)-W. Menger. (E. T.Z.,
Iith October, 1928, pp. 1512-1513.)
An appliance (by which an eye can be kept on
the state of the vacuum) depending on the fact
that the heating of a wire traversed by a constant
current depends on the vacuum surrounding it.
MESSU NG VON MAGNETISCH EN FELDERN UND
FELDÄNDERUNGEN MIT DEM MAGNETRON

(Measurement of Magnetic Fields and Field changes by the Magnetron.)-M. Rössiger.
(E.T.Z., r ith October, 2928, p. 1513 :
summarised from Zeitschr. f. Phys.)
The writer uses a Hull Magnetron for determining
the total intensity and the variations of the earth's
magnetic field. A sensitivity of 10-5 Gauss is
obtainable.

MESURES ET ESSAIS EFFECTUÉS AVEC L'ANTENNE
PROJECTEUR S.F.R.-C.M. (Measurements

and Tests on the Soc. Fran. Radioélec.
Chireix-Mesny Beam Aerial).-(Bull. d.l.
Soc. Fran. Rad. El., June, 2928, pp. 22-27.)

MEASUREMENT

FIELD INTENSITY.(Teleg. i. Telef. b.p.,
Nichny-Novgorod, August, 1928, V. 9, pp.
V.

OF

cities of the order of one E -S. unit-giving results
accurate to about i in I,000. With the new
electroscopes and methods, more penetrating
cosmic rays have been detected and measured than
the hardest hitherto found.
A METHOD OF CALIBRATING A LOW FREQUENCY
VALVE GENERATOR WITH A SINGLE FREQUENCY STANDARD SOURCE.-T. S. Rangachari. (E.W. S W.E., November, 1928,
V. 5. PP- 633-634.)
SCIENTIFIC INSTRUMENTS AT OLYMPIA.-(E. W. &
W.E., November, 1928, V. 5, pp. 620-628.)

SUBSIDIARY APPARATUS AND MATERIALS.
THE ELEMENT OF TIME IN THE PHOTOELECTRIC
EFFECT.-E. O. Lawrence and J. W. Beams.
(Phys. Review, September, 1928, V. 32, pp.

478-485.)
Experiments are described on the time -variation
of the photoelectric emission from a metal surface
illuminated by light flashes of 10-8 sec. duration.
They have yielded information as to the speed of
operation of the Kerr cell electro -optical shutter
(August Abstracts) and have made possible for
the first time the observation of the steepness of
wave fronts (resulting from spark discharges)
travelling along wires.
L'EMPLOI

DE
CELLULES
PHOTOÉLECTRIQUES,
ASSOCIÉES À DES LAMPES À PLUSIEURS
ELECTRODES, Á LA SOLUTION DE DIVERS
PROBLÈMES CONCERNANT LA MESURE DU

RADIO

I. Bashenoff.

385-410.)
GENERAL

METHOD FOR PLOTTING MODULATION
CHARACTERISTICS OF RADIO TELEPHONE

TRANSMITTERS.-N. D. Smirnov.
i. Telef. b.p., Nichny-Novgorod,
2928, V. 9, pp. 478-484.)

(Teleg.

August,

MESURES ELECTROMÉTRIQUES DE TRÈS FAIBLES
DIFFÉRENCES DE POTENTIEL ALTERNATIVES

(Electrometer Measurements of very small
Potential Differences).-Gutton and
Laville. (Phys. Berichte, Ist July, 1928,
p. 11 74. from Comptes Rendus, 1924.)
The moving system weighed only 15 mg., and
volt gave a spot deflection of loo mm.
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(The Use of Photoelectric Cells
associated with multi-electrode Valves, for
the solution of various Time-measuring
Problems).-G. Ferrié and R. Jouaust.
(U.R.S.I., July, 1928, V. I, Fascicule
French-or i bis-English
pp. 21-28
or 12-19.)
The self-maintained photoelectric pendulum
finally evolved would keep time to within T?b sec.
or less after 24 hours if the supply voltage were
kept constant during that time.
TEMPS

I-

;

A.C.

I

DIELEKTRISCHE MESSUNGEN AN EINEM CELLONKONDENSATOR BEI MITTLEREN FREQUENZEN
UND NIEDERSPANNUNG (Dielectric Measurements on a " Cellon " Condenser at Medium

Frequencies and Low Voltages).-W. Hubmann. (Arch. f. Elehtrot., 11th August,
1928, V. 20, pp. 371-373.)

NEW PRECISION IN COSMIC RAY MEASUREMENTS,
YIELDING EXTENSION OF SPECTRUM AND
INDICATIONS OF BANDS.-R. A. Millikan
and G. H. Cameron. (Phys. Review, June,
1928, V. 31, pp. 921-930.)
A method is described which leads to greatly

increased precision in the measurement of capa-

PHOTO -ELECTRIC

THRESHOLDS

AND

FATIGUE.-

G. B. Welch ; and THE POTENTIAL OF PHOTO ACTIVE

CELLS

CONTAINING

FLUORESCENT

ELECTROLYTES.-H. W. Russell. (Phys.
Review, October, 1928, V. 32, pp. 657-666,

667-675.)
ÜBER

EINEN KATHODENOSZILLOGRAPHEN HOHER
SPANNUNGSEMPFIN DLICHKEIT (A Cathode-ray

Oscillograph of High Voltage-sensitivity).E. Sommerfeld.
(Arch. f. Elektrot., 17th
September, 1928, V. zo, pp. 607-618.)
A hot cathode instrument using low voltages
(round 1,000 V). For obtaining as small a surface
of emission as possible, the point and hood arrangement described by Rogowski and Grosser is used,
modified slightly. It was found that for the low
voltages employed, the vacuum had to be very

high-less than io-emm. Internal photography
is used

;

an accelerating grid close to the screen,
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and with a voltage between it and the screen,
speeds up the electrons. Greatest sensitivity so
far is 0.1 cm./volt.
EMPFINDLI CHER GLÜHKATHODENOSCILLOGRAPH FÜR
INNENAUFNAHMEN IN EINEN VORVAKUUM
(A sensitive Hot Cathode Oscillograph for

Internal Photography in an ante -vacuum). --

Rogowski, E. Sommerfeld and W.
Wolman. (Arch. f. Elektrot., 17th September, 1928, V. 20, pp. 619-624.)
Discusses Sommerfeld's above-described apparatus, and points out the practical difficulties due
to the high vacuum. Improvements are mentioned-e.g., a method of avoiding having to renew
the high vacuum each time the photographic plate
is removed, by substituting a thin fluorescent
plate (a fixed part of the main tube) and allowing
the fluorescence of this to mark the photographic
plate. To prevent this thin plate from being forced
in by atmospheric pressure, an " ante -vacuum "
is used in the container for the photographic plate ;
this vacuum has to be renewed each time, but
need not be high-I mm. is enough. Many photographic records thus taken are shown.
W.

UNTERSUCHUNGEN AN KOHLEMIKROPHONEN (New Investigation of Carbon Micro-

NEUERE

phones).-C.

A. Hartmann. (E.N.T., September, 1928, V. 5, pp. 344-347.)
The writer refers to a previous paper in which
he pointed out that not only the frequency -dependence, but also the non-linear property of a
microphone affects transmission, the latter cause
producing overtones and a displacement of the
amplitude of the partial tones. " Amplitude
curves " of a microphone illustrate this and give
a measure of the effect. The present tests were
chiefly on a high-grade microphone, and show that
for medium sound -pressures the non -linearity is
reasonable, but that for small pressures, near the
threshold point, there is great room for improvement.
MORE

POWERFUL

CATHODE

RAYS,-(Journ.

Am. I.E.E., October, 1928, V. 47, p. 756.)
A paragraph referring to improvements in the
Coolidge tube due to Plauson in Germany : consisting in the use of beryllium instead of nickel
for the window, and of a rotating magnetic field
for controlling the electron stream. Great intensification of ionic activity is said to result.
Somewhat sensational claims appear to be made.
AUTO-ALARME SYSTÈME
AVERTISSEUR
CHAUVEAU (Automatic Distress Call

S.F.R:

System

S.F.R.-Chauveau).-(Bull. d.l. Soc. Fran.
Rad. El., July-August, 1928, pp. 3-17.)
Description, with test results over distances
up to 200 miles, of the S.F.R. ship call apparatus
working on the standard minute call of 12 four second dashes spaced by I sec. intervals. To
provide the latitude necessary in view of incomplete and hand -sent calls, the apparatus will
respond to three consecutive dashes between 3 and
5 seconds each and spaced by intervals below
2

seconds.
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&

ALS
GLEICHSTROM - HOCHSPANNUNGSMASCHINEN
ANODENGENERATOREN (D.C. High-tension

machines for anode supply).-H. Schulthess.
(E.T.Z., i8th October, 1928, pp. 1542-1543.)
Results with dynamos giving 12,000 V lead to
the hope that similar success will be obtained with
machines for 20,000 V. 20 kW. appears to be the
smallest economical size.

EIN GLEICHSTROM-WECHSELSTROM -UMFORMER FÜR
JENE, DIE EIN GLEICHSTROM-LICHTNETZ IN
IHRER WOHNUNG HABEN (a D.C.-A.C. Con-

verter for use on D.C. Power Supply).-

F. Gabriel. (Rad. f. Alle, October, 1928,
PP. 437-448.)
Illustrated description of a complete " home "
unit designed round a 160 W. D.C. motor driving
to 7o W. A.C. generator. The article is followed
by two pages on the subject " Are D.C. Mains adapters dangerous ? " by Dr. Göttinger.
ON THE ACTION OF THE GEIGER COUNTER.-L. F.

Curtiss. (Phys. Review, June, 1928, V. 31,
pp. 1060-1071.)

A PORTABLE OSCILLOGRAPH EQUIPMENT FOR THE
OBSERVATION

OF

TRANSIENT

ELECTRICAL

PHENOMENA.-P. R. Coursey. (E.W. &
W.E., November, 1928, V. 5, pp. 6t6 -61g.)
SURGES IN

ELIMINATOR SMOOTHING

CIRCUITS.-

A. G. Warren. (E.W. & W.E:, November,
1928, V. 5, 601-606.)

STATIONS, DESIGN AND OPERATION.
THE USE OF RADIO FIELD INTENSITIES AS

A

MEANS

OF RATING THE OUTPUTS OF RADIO TRANS-

MITTERS.-S. W. Edwards and J. E. Brown.
(Proc. Inst. Rad. Eng., September, 1928,
V. 16, pp. 11,73-1193.)
A method is described, with examples based on
field strength surveys and other tests on five
broadcasting stations, by which the outputs of
transmitters could be regulated by the authorities
in terms of field intensities instead of watts power
in the transmitter or aerial circuits. The writers
consider that stations should be so licensed that
the largest possible number of listeners should
receive signals of 5 to 30,000 microvolts per metre,
while signals above the 30,000 should be considered
as of interfering strength.
TECHNISCHES NACHRICHTENWESEN IN DER REICHSWEHR (Cothmunication-technique in the

National Army).-Pleger. (E.T.Z., xxth
October, x928, pp. 1519-1522.)
A semi-popular lecture before a branch of the
Elektrotechnischer Verein.

RÉGULATEUR AUTOMATIQUE DE FRÉQUENCE POUR
POSTES ÉMETTEURS Á ONDES COURTES

(Automatic Frequency Regulator for Short
Wave Transmitting Stations).-(Bull. d.l.
Soc. Fran. Rad. El., January, 1928, pp. 3-13.)
Description of the S.F.R. system of frequency
stabilisation, depending on the formation of beats
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between the transmitter oscillations and those of
a standard low-power oscillator the rectification
and amplification of these beats in such a way
that the final output is proportional to the frequency
of the beat -note and the action of this output in
the saturation -winding of a specially designed iron
core choke whose H.F. winding is coupled to the
main transmitter circuit. In this way small rapid
variations of frequency are compensated for, while
slow variations of greater magnitude are attended
to by a variable air condenser electromagnetically
controlled by the same regulating current.
;

" NEGATIVE DISPROOF
OF
PERSION."-Kopfermann and Ladenburg.
(Nature, 22nd September, 1928, V. 122,

EXPERIMENTAL

PP. 438-439.)

;

GENERAL PHYSICAL ARTICLES.
INFLUENCE

OF

TEMPERATURE

ON

THE

RAMAN

EFFECT.-K. S. Krishnan. (Nature, 27th
October, 1928, V. 122, p. 65o.)
The new lines in the spectrum of the scattered
light are due to the result of inelastic collisions of
the light quanta with the molecules of the medium
(giving a frequency-shift towards a longer wavelength) or of super -elastic collisions (giving a shift
towards a shorter wavelength). As the temperature
rises, the number of molecules in a position to
communicate energy to the light quantum should
increase, so that the proportion of super -elastic to
inelastic collisions should increase. The writer
brings experimental proof that such actually
happens, the shorter wavelength lines increasing
in intensity with rise of temperature, and the
longer decreasing.

THE RAMAN EFFECT IN HIGHLY VISCOUS LIQUIDS,
S. Venkateswaren ;
and WAVELENGTH

Martin.
(Nature, 6th October, 1928, V. 122, pp. 506SHIFTS IN SCATTERED LIGHT, W. H.

507.)
New results and deductions on the subject of
Raman's new type of secondary radiation.
DES RADIATIONS SECOND A'RES
DANS LA LUMIÉRE COMPLEXE QUI RÉSULTE
DE LA DIFFUSION MOLÉCULAIRE D'UNE
RADIATION MONOCHROMATIQUE (Depolari-

DÉPOLARISATION

sation of Secondary Radiations in Complex
Light, resulting from Molecular Diffusion of
a Monochromatic Radiation).-J. Cabannes.

(Comptes Rendus, 15th October, 1928, V. 187,
PP. 654-656.)
The writer's measurements of the depolarisations

of the Raman secondary radiations lead to the
conclusion that the action of the light on the
molecule depends on the orientation of the latter.
The writer suggests that it would be interesting to
study from this point of view crystals in which the
molecules are oriented according to a few known

directions.

THE ABNORMAL SPECIFIC HEAT OF A RAREFIED
GAS AT A LOW TEMPERATURE: AND THE
COSMIC RADIATION.-R. D. KLEEMAN.

(Summary in Physik. Berichte, ist October,
1928, p. 1825.)

The conditions in interstellar space and at the
border of the earth's atmosphere are explained to
be such that the highly energised gamma rays are
endowed with the penetrating properties found in
the " cosmic " radiation.

ENERGY.-R. A. Millikan. (Nature,
6th October, 1928, V. 122, pp. 555-556.)
A summary of a Messel memorial address. The
two chief problems dealt with are (I) where in
the universe do the atom-building processes proceed ? ; and (2) why have not the primordial
positive and negative electrons, which go to build
up the common elements, been used up long ago ?
AVAILABLE

:

THE ORIGIN OF THE COSMIC RAYS.-R. A. Millikan
and G. H. Cameron. (Phys. Review, October,
1928, V. 32, pp. 533-557.)
A short abstract is impossible. One point may
be mentioned the observed properties of the rays,
indicating that the creation of the common elements
:

occurs only in interstellar or intergalactic space,
and not in the stars, suggests the possibility of
avoiding the " Wärme-tod " (the ultimate disappearance of all available energy, necessary
according to Jeans' theory that atoms and molecules are everywhere convertible into radiant
energy but that the process is nowhere reversible
and apparently also according to the opposed
theory of Stern, Tolman and others, that the
foregoing processes are all everywhere reversible)
and of regarding the universe as already in " the
;

steady state."

THE MAGNETIC MOMENT OF THE ELECTRON.G. Breit. (Nature, 27th October, 1928,
V. 122, p. 649.)
ON THE MAGNETIC MOMENT OF THE ELECTRON.C. G. Darwin. (Proc. Roy. Soc., 1st October,

1928, V. I2oA, pp. 621-631.)
There are certain problems in which it is convenient to attribute part of the magnetic field of a
moving electron to an electric convection current
and part to its intrinsic magnetisation ; e.g., in
discussing the Stern -Gerlach effect for free electrons.
The present paper effects this separation, the formulæ being worked out first fer slow motions and
then generalised for high speeds by relativity
principles.

ON THE DIFFRACTION OF THE MAGNETIC ELECTRON.
G. Darwin.
(Proc. Roy. Soc., Ist
October, 1928, V. I20A, pp. 631-642.)

-C.

Author's summary The problem is solved of
the diffraction of an electron wave by a line-grating
exerting periodic electric or magnetic forces ; this
represents the essential features of diffraction by a
crystal. The incident wave is supposed to be
magnetised in a definite direction, and it is shown
that when the grating exerts only electric forces,
the effect is to rotate the direction of magnetisation
through a definite angle about an axis perpendicular
to the incident and diffracted rays, and no polarisation can be produced by the diffraction. For some
magnetic forces a similar rotation occurs, but in
general the simultaneous action of electric and
:
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Ifio,000th, 1/25o,000th and about

&

millionth

magnetic forces may produce a partial polarisation,
though the case is too remote from experiment to
be worth treating in detail.

sec., finishing with one of about 0.4 x io -6 sec.,
involving a recording speed of about 2,000 km./sec.

ÜBER DIE WINKELVERTEILUNG LANGSAMER ELEK-

A DETERMINATION OF A LIMIT OF THE NUMBER OF
FREE ELECTRONS IN A METAL.-F. E.

TRONEN BEIM DURCHGANG DURCH METALL HAUTE (The Angular Dispersion of Slow

Electrons on Passage through Metal Films).
-E. Rupp. (Ann. d. Physik, No. 8, 1928,
V. 85, pp. 981-1012.)
DE

(" Disperso -elecDISPERSO-ELECTRICITEIT
tricity ").-H. G. Bos. (Summary in Physik.

Berichte, Ist October, 1928, pp. 1767-1768.)
Deals with the electricity produced by the dispersion of a liquid in a gas. Previous results have

been inconsistent and irregular, and the writer has
set up a " dispersometer " to clear up the
phenomenon.
IN PHYSICS.-Oliver Lodge.
(Journ. I.E.E., October, 1928, V. 66,
pp. 1005-1020.)
The nineteenth Kelvin Lecture, with four
Supplements.

THE

REVOLUTION

ÜBER
DEN
ELEKTRISCHEN
UNTERSUCHUNGEN
DURCHSCHLAG UND ÜBERSCHLAG IN UNHOMOGENEN FELDE (Investigations of Elec-

trical Breakdown and Flashover in a Field
which is not Homogeneous).-E. Marx.
(Arch. f. Elektrot., 17th September, 1928,
V. 20, pp. 589-606.)

In connection with point and plate discharges,
through solids, liquids and gases, particular stress
is here laid on the influence of polarity and of the
duration of the voltage impulse. Some specially
beautiful photographs are shown.
INTERFERENZERSCHEINUNGEN BEI KORPUSKULAR-

(Interference Phenomena in Corpuscular Radiation).-W. Elsasser. (Naturwiss., i4th September, 1928, pp. 720-725.)
A review of the methods and results of the various
workers in this field, including Davisson and
Germer, G. P. Thomson, E. Rupp and E. G.
Dymond.
STRAHLEN

UND FUNKENBILDER (Shock voltages and Spark-pictures).-W. Rogowski
and R. 1'amm. (Arch. f. Elektrot., 17th
September, 1928, V. 20, pp. 625-634.)
New experimental records to support still
further the authors' previous exposition of the
difficulties in interpreting the shock breakdown of
gases according to Townsend's theories (cf
September Abstracts).
STOSSSPANNUNGEN

DIE ERSTE AUSSENAUFNAHME EINER WANDERWELLE
(The First External Record of a Wave-

surge).-W. Rogowski and E. Flegler.
(Arch. f. Elektrot., 17th September, 1928,

V. 20, pp. 635-636.)
The first oscillograms of a surge were published
by the writers in 1925. They now show the progress
made in the technique by giving photographs of
such waves (taken by the external method) of

Colpitts.

I

(Journ. Franklin Inst., October,

1928, V. 206, pp. 489-501.)
The lower limit of the number of free electrons
in gold is found to be of the order of 2 X 1o17 c.c.,
in tungsten 9 x 1015 c.c.
AN ATTEMPT TO DETECT A MAGNETIC FIELD AS
THE RESULT OF THE ROTATION OF A COPPER
SPHERE AT HIGH SPEED.-W. F. G. Swann

and A. Longacre. (Journ. Franklin Inst.,
October, 1928, V. 206, pp. 421-434.)
Final report on the experiment mentioned in
August Abstracts. So far as accounting for the
earth's magnetic field is concerned, results were
negative but it is pointed out that a comparatively
small change in the equation worked to would
cause the value to come below the limit of sensitivity
of the measuring apparatus, whereas it would be
negligible in the case of the earth.
:

THÉORIE MOLÉCULAIRE DE LA DIFFUSION DE LA
LUMIÈRE PAR LES FLUIDES (Molecular
Theory of the Diffusion of Light by Fluids).
Rocard. (Ann. de Physique, July August, 1928, V. io, pp. 116-179.)

-Y.

The first thirty pages are occupied by a historical
bibliography formed chiefly of abstracts with a
running commentary. The rest of the paper
develops the purely molecular theory, neglecting
for the moment the inter -molecular field. In the
following number (September -October, pp. 181231) this field is taken into consideration.
WAVE MECHANICS AND RADIOACTIVE DISINTEGRA-

TION.-Gurney and Condon. (Nature, 22nd
September, 1928, V. 122, p. 439)
It has hitherto been necessary to postulate some
special arbitrary " instability " of the nucleus of a
disintegrating atom ; but here it is pointed out
that disintegration is a natural consequence of the
laws of quantum mechanics without any special
hypothesis. A recent and puzzling experimental
result is explained by the same reasoning.
THE PHOTO -ELECTRIC PROPERTIES OF THIN FILMS
OF THE ALKALI METALS.-N. R. Campbell.
(Phil. Mag., October, 1928, V. 6, pp. 633648.)

The observations-mainly on thin films produced
by depositing an alkali metal on some other
material, driving it off by heat, and subjecting the
remaining film to a discharge in hydrogen-would
seem to have an important bearing upon attempts
to correlate thermionic and photo-electric emission.
LAMP AND RADIUM AS IONISERS.Rogowski and Tamm. (Science Abstracts,
25th September, 1928, V. 31A, p. 721.)
The mercury lamp produced the same result as
7 mgm. of radium at the same distance, as regards
the effect on the potential required to produce a
spark between metal electrodes in air.
MERCURY
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CALCUL

DU

CHAMP

INTERNE DE

POLARISATION

(Calculation of the Internal Field of Polarisation).-de Malleman. (Comptes Rendus,
24th September, 1928, V. 187, pp. 536-538.)
The writer describes a direct molecular method.
applicable to any assemblage of molecules, in solid
or fluid, isotropic or anisotropie, which avoids the
difficulties and contradictions encountered when
Lorentz' method (" Method of Cavities ") is applied
to the calculation of electro-optical properties.
ELECTRON

REFLECTION.

-
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S.

Szczeniewski.

(Comptes Rendus, 9th July, 1928, V. 187,
pp. 106-109.)
The writer has set out to amplify the results of

G. P. Thomson and

Davisson and Germer by
experiments on a more direct method, which
measured the reflection of a Cathode ray by a
cleavage -surface of a bismuth crystal, for three
different values of accelerating potential and for
different angles of incidence. Curves were plotted
showing clearly the maxima corresponding to the
different orders of reflection
the wavelengths
calculated from the positions of these maxima
'agreed with those given by the formula of
wave -mechanics.
:

THE CHARACTER OF THE DISCHARGE IN AN AIR GAP
SUBMITTED TO A STEEP -FRONTED POTENTIAL

WAVE.-Mochizuki and Murakami. (Journ.
LE.E., Japan, June, 1928, No. 479, pp. 652661.)

the existence of this phenomenon, which was
foretold on theoretical grounds by DallwitzWegner, namely, that gravity can produce, in the
heart of a solid, liquid or gaseous body, an ascending
thermal gradient.

SCATTERING OF POSITIVE IONS FROM A
PLATINUM SURFACE.-R. W. Gurney. (Phys.

Review, September, 1928, V. 32, pp. 467-477.)
The scattering from solid surfaces of particles of

THE.

Shimizu.
(Journ. Jap. LE.E., July, 1928, pp. 691-699.)
In this general survey the writer lays special
stress on the relations between luminous waves and
the mechanical oscillations of the electrons.
THEORY

ELECTRONS.

OF

T.

GASES.-J. S. Townsend.

MOTION OF ELECTRONS IN

(Proc. Roy. Soc., Ist October, 1928, V. I20A,
pp. 511-523.)
A detailed reply to Atkinson's criticisms of the

author's previous results and conclusions
September Abstracts).
THE " ACTION " OF

-S.

AN ELECTROMAGNETIC

(see

FIELD.

R. Milner. (Proc. Roy. Soc., Ist October,
1928, V. 120A, pp. 483-502.)
Advanced mathematical treatment leading to
expressions for the Hamiltonian and Eulerian
" actions " of the field which form strict equivalents
to those for the actions of a dynamical system.
MISCELLANEOUS.
THE

The effect of ultra-violet light in the case of
various forms of electrode is studied.
THE

-

THE HISTORY AND RECENT PROGRESS OF

BEHAVIOUR OF OVERHEAD TRANSMISSION
LINES IN HIGH WINDS.-E. H. Lamb.

(Journ. I.E.E., October, 1928, V. 66, .pp.
1079-1085.)

HARMONIC PRODUCTION IN FERROMAGNETIC MATERIALS AT Low FREQUENCIES AND Low

FLUX DENSITIES.- E. Peterson. (Bell Tech.
Journ., October, 1928, V. 7, pp. 762-796.)

small momentum has been investigated by Davisson
with Kunsman and Germer, who studied electrons
and by Ellett and Olson, who examined the slow
atoms of cadmium, sodium and hydrogen. Here,
the scattering of particles of comparatively high
momentum is studied. The source used was an
oxide catalyst emitting potassium, cæsium or
lithium ions.

It has been established experimentally, as a
confirmation of theoretical speculations, that the
third harmonic E.M.F. generated by a sinusoidal
wave of magnetising force may serve as an index
of the distortion with a complex wave this paper
is devoted to an investigation of the third harmonic
production in its dependence upon the properties
of hysteresis loops.

TEMPERATURE OF THE CATHODE AS A FACTOR IN
THE SPUTTERING PROCESS.-L. R. Ingersoll
and L. O. Sordahl. (Phys. Review, October,

STUDIEN ÜBER SCHWINGUNGEN VON KREISPLATTEN
UND RINGEN (The Vibration of Discs and
Rings).-W. Hort and M. Koenig. (Zeitschr.

;

1928, V. 32, pp. 649-656.)

THE DISTRIBUTION OF ELECTRONS IN

A

METAL.-

J. E. Lennard-Jones and H. J. Woods.
(Proc. Roy. Soc., Ist October, 1928, V. 120A,
PP. 727-735.)

The writers regard the metal as a whole, and
find the average distribution of electrons in the
same way that Thomas and Fermi have done for
isolated atoms.

:

f. Tech. Phys., October, 1928, pp. 373-382.)
Theoretical treatment confirmed by experimental tests, of which photographic records are
shown mostly of discs with central aperture.
:

THE EFFECT OF CHEMICAL COMPOSITION ON THE
SENSITIVITY OF GALENA AS A RADIODETECTOR

SUR L'ÉTAT DIT " SAMA-ZUSTAND " (The

Condition
called " Sama-condition ").-E. A. Holm.
(Comptes Rendus, 24th September, 1928,
V. 187, pp. 531-534.)
The writer produces experimental evidence of

:

AND THE COLD

EMISSION FROM

CRYSTALS.-W. Ogawa, C. Nemoto, and
S. Kaneko. (Researches of Electrot. Lab.,
Tokio, No. 23o, June, 1928, 28 pages.)
THE

" FULTOGRAPH "
SCRIPTION

OF

:

FIRST COMPLETE DEPICTURE RECEIVING

THE

MACHINE.-F. H. Haynes. (Wireless World,
24th October, 1928, V. 23, pp. 555-56o.)
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VI KONGRESS DER ASSOZIATION DER RUSSISCHEN
PHYSIKER (VI Congress of the Assoc. of
Russian Physicists).-M. Born. (Naturwiss,
28th September, 1928, pp. 741-743.)
A summary of the recent congress at Moscow.
HIGH ANGULAR VELOCITIES OBTAINED BY ROTORS
HAVING No SOLID Axis.-E. Henriot and

E. Huguenard. (Journ. Franklin Inst.,
October, 1928, V. 206, pp. 561-562.)
Summary of a French article. Rotors supported
by sheets of gas attained speeds of I1,000 r.p.s.
(for diameter of 11.7 mm.), giving a peripheral
speed of 404 m/sec. Small mirrors reduced the
speed (by air -churning) to about 5,50o r.p.s., but
even so the arrangement enables tests on the
velocity of light to be made over distances as small
as one metre. For further development see
Lawrence, Beams and Garman, Phys. Review,
No. 6, 1928. These workers obtain speeds of
5,000 to 6,000 r.p.s. for a diameter of 16 mm.
USE OF MEGGER CIRCUIT IN GEOPHYSICAL PROSPECTING.

(Journ. Franklin Inst., October

1928, V. 206, pp. 547-548.)

EXPERIMENTS IN UNDERGROUND COMMUNICATION
THROUGH EARTH STRATA.-IIS1eV, Freeman

and Zellers. (Science Abstracts, B, 25th
September, 1928, V. 31, p. 522.)
Summary of a paper from the Bureau of Mines
on experiments to devise, if possible, practical
means of communication with entombed miners.

LA NOUVELLE MÉTHODE LORENZ -KORN POUR LA
TRANSMISSION DES IMAGES PAR LA

T.S.F.

(The new Lorenz -Korn method of Picture
Telegraphy by Wireless).-(Génie Civil, 22nd
September, 1928, V. 93, p. 29o.)
A short paragraph based on Noack's article in
Zeitschr. des Vereines deutscher Ingenieure, 14th
April.
PERIODICALS.(Nature, 22nd September,
Allan Gomme.
1928, V. 122, p. 441.)
This reply to a letter (October Abstracts) defends
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TITLES

OF

the " World List " and its abbreviations.
WHAT DO THEY KNOW OF RADIO

?-D'Orsay

&

PROBLEMS IN POWER -LINE CARRIER TELEPHONY.

-W.

B. Wolfe and J. D. Sarros. (Journ.
Am. I.E.E., October, 1928, V. 47, pp. 727731.)

The advantages of a new single -frequency, single
side -band, carrier -suppressed system are described,
together with an outline of this system. A discussion containing interesting points is summarised
on p. 764.

Fuller
and W. A. Tolson. (Journ. Am. I.E.E.,
October, 1928, V. 47, pp. 711-715.)
Gives an outline of modern communication
requirements in this field, the problems involved,
and the different types of equipment now available.
A discussion containing interesting points is
summarised on p. 764.
AUSTRALIAN CARRIER SYSTEMS.-R. N. Partington.
(P.O. Elec. Eng. Journ., October, 1928,
V. 21, pp. 215-223.)
PICTURE TELEGRAPHY.-(P.O. Elec. Eng. Journ.,
October, 1928, V. 21, pp. 191-199.)
Deals with the Bell, Siemens -Carolus, and
Belin systems gives the Transmission Line Requirements for successful working, and describes
certain difficulties encountered in trials of the
Siemens system between London and Berlin, and
the means of overcoming them.
DIE BERLINER FUNKSCHAU 1928 (The Berlin
Radio Exhibition 1928).-H. Kröncke.
(Rad. f. Alle, October, 1928, Pp. 450-456.)
The writer picks out a few miscellaneous exhibits of special interest. These include a Loewev. Ardenne receiver in which three double valves
are said to give a H.F. amplification of 5,000 ; a
patented smoothing choke coil for rectified filament
current, in which the energy of the fluctuations is
almost entirely absorbed by a subsidiary winding
short-circuited by a small incandescent lamp
a receiver in which loud -speaker or telephones are
replaced by a small wooden rod intended to be
held between the teeth to enable deaf people to
enjoy broadcasting and (with a certain reservation) a cylindrical " earth-antenna " said to give
good summer and winter reception of the " pure
ground wave " when buried only 75 centimetres
POWER LINE CARRIER TELEPHONY.-L. F.

:

;

;

Bell.
(Wireless World, 3rd October, 1928,
V. 23, PP. 477-480.)
In the course of an article directing attention
to various researches on parts of the Frequency

deep.

HIGH

UNE NOUVELLE APPLICATION DES COURANTS DE
HAUTE FRÉQUENCE (A new Application

Spectrum other than " radio," the author suggests
that ultra -audible sound waves might have an
effect-destructive, repulsive, or perhaps even
attractive-on small insects such as mosquitoes.
FREQUENCY

SOUND

RADIATION

FROM

A

DIAPHRAGM.-R. B. Lindsay.
(Phys.
Review, September, 1928, V. 32, pp. 515519.)
By a hydrodynamical -acoustical method, a
calculation is made of the intensity of the H.F.
sound radiation from a circular piston -like oscillator,
at a distance from the oscillator greater than twice

the radius.

BILDFUNK UND FERNSEHEN AUF DER 5 DEUTSCIIEN

(Picture Wireless and Television at the 5th German Radio Exhibition.)
-H. Kröncke. (Rad. f. Alle, October, 1928,
p. 463-464.)
A brief survey of the exhibits, and the conclusions drawn by the writer.
FUNKSCHAU

(Comptes
of H.F. Currents).-Bordier.
Rendus, 15th October, 1928, V. 187, pp.

687-688.)

d'Arsonvalisation (the medical
use of H.F. currents) by which medicinal substances
such as cocaine, iodine, or aconite are caused to be
absorbed by the skin or mucous membrane. Such
A new form of
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absorption has been obtained before by constant
current, but in this case decomposition of the
molecule takes place and there is moreover the
danger of ultra-violet radiation. Both these factors
are removed by the use of H.F. combined with a
special electrode without any metallic point.

excited vibrating diaphragms. Records are shown
of resonance and time -amplitude curves.
ÜBER NEUERE AKUSTISCHE UND

INSBESONDERE
ELEKTROAKUSTISCHE ARBEITEN (Latest work

on Acoustics, and in particular Electro-

acoustics).-F. Trendelenburg.

" Measurements and Standards.")

AUS DER GROSSEN DEUTSCHEN FUNKAUSSTELLUNG

(From the great German Radio Exhibition).
Burstyn. (E.T.Z., itth October,
1928, pp. 1504-1507.)

-W.

AcousTlcs.-A.

G. Huntley. (Journ. R.S. of Arts,
12th October, 192g, V. 76, pp. 1146-1158.)
Cantor Lecture of 16th April, on the acoustics

of buildings.

SOME

FUNDAMENTAL

(See

under

DEFINITIONS.-R. A. Wil-

motte.
(E.W. & W.E., November, 1928,
V. 5, pp. 607-615.)
ON THE COMPUTATION OF INDUCED VOLTAGE IN
COMMUNICATION LINE CAUSED BY OCCASIONAL GROUNDING OF A NEIGHBOURING
A

POWER

LINE.-K. Kanaya.

(Journ. I.E.E.

of Japan, August 1928, pp. 856-867.)

DAS PROBLEM DER PHOTO-TELEPHONIE (The

Problem of Telephony by Light-Rays).K. Zickler.
(Elehtrot. u. Masch. bau.,
No. 29, 1928, V. 46, pp. 769-775.)
A new and effective method is described and the
whole problem placed on a quantitative basis.
ÜBER EIN

OPTISCHE INTERFERENZMETHODE ZUR
UNTERSUCHUNG VON MEMBRANEN (An optical

interference method of investigating diaphragms).-P. Paasche. (Zeitschr. f. Tech.
Phys., October, 1928, pp. 411-414.)
Description of a stroboscopic interferometer
method for measuring the deflections of electrically

(Heating by Induction).
Bunet. (Burl. d.l. Soc. Fran. d. glee.,
September, 1928, V. 8, pp. 940-992.)
An important paper on the theory of induction
furnaces (condenser discharge or alternator) and
its application in practice. A preceding paper by
Dufour (pp. 929-939) discusses various forms of
spark dischargers for such furnaces.
CHAUFFAGE PAR INDUCTION

-P.

MITTEILUNG ZUM DETEKTORPROBLEM
DER ELEK
TROLYTISCHE DETEKTOR (The Detector Pro
:

blem : the electrolytic detector).-G. G
Reissaus. (Phys. Zeitschr., 15th September
1928, pp. 655-658.)

Esperanto Section.
Abstracts of the Technical Articles in Our Last Issue.

Esperanto-Sekcio.
Resunioj de la Teknikaj Artikoloj en Nia Lasta Numero.
ATMOSFERAJOd.
NUNA STATO DE SCIO PRI ATMOSFERA3OJ.
Resumo de prelego de S -ro. R. A. Watson

Watt,

B.Sc., F.Inst.P., A.M.I.E.E., legita antaü Sekcio A,
de la Brita Asocia Kunveno ce Glasgow, Septembro,
1928a.
La prelego konsideras la temon laü vidpunkto de
donitajoj koncernantaj la atmosferajojn mem.
La aütoro priskribas la rezultojn de laboro pri
l'ondoformo de atmosferajoj (kiel determinitaj de
observadoj pri la katodradia oscilografo) ; numera
incideco de atmosferajoj ; direktaj observadojkaj ce mezaj fluoj kiel determinitaj de rotacianta
radia anteno kaj pluma registrilo, kaj ce individuaj
atmosferajoj, kiel ekzamenitaj de l'katodradia
direktotrova sistemo ; la intenseco de l'perturbo,
kaj la amplekso de atmosferajoj, kiel determinitaj
de vasta brodkasta ekzperimento.
Bilda tabelo montras la cefajn formojn de atmosferajoj viditajn en Anglujo, dum komparoj estas
ankaü donitaj pri la Eefaj formoj observitaj en
Anglujo, Khartoum, kaj Okcidenta Aüstralio.

La direktaj observadojsajnas esti de konsiderinda
meteorologia intereso, kaj donas multe da informo
pri la distribuado de fulmotondra aktiveco.

PROPRECOJ DE CIRKVITOJ.
METODO POR KALIBRI MALALTFREKVENCAN VALVAN
GENERATQRON PER UNUOBLA FREKVENCA
NORMA FONTO.-T. S. Rangachari.

La metodo konsistas la' jene kunigi untie la
konatan kaj poste la nekonatan fonton trans
cirkvito de variebla rezisteco R laüserie kun
indukteco de konata rezisteco RL. La norma fonto
estas aplikita kaj R algustigita al valoro R1, kiam
la voltkvanto trans gi egalas tiun trans la indukteco
(mezurita per termiona voltmetrol. La nekonata
fonto estas poste anstatatiigita kaj R algustigita
;

al nova valoro Rx por simila egaligo kiam
fx

= fi

R22
X

Rix

-

R12
RLx

Notoj estas donitaj pri praktikaj punktoj en la'
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metodo, kaj rezultoj estas montritaj en tabelo kaj
kurvoj.
JVELADOJ EN ELIMINILAJ GLATIGAJ CIRKVITOJ.-

A. G. Warren.
La aütoro diskutas la "sveladojn, kiuj emas okazi
kiam ia "sango okazas en la altatensia voltkvanto
aplikita al ricevilo pere de glatiga cirkvito. Ci tiuj
gveladoj povas esti multe pli ol normala potencialo
kaj kaüzi riskon de paneo.
La "sveladoj estas pli seriozaj je engalto aü
mal"salto, aparte se la valvoj ne brulas.
Por sufiea glatigo, LC'a (Indukteco-Kondensatora) produto de eirkaü zoo mikrofaradoj-henrioj
estas dezirinda. OM montras, ke glatiga cirkvito,
kiu povas esti perfekta ce unu instrumento, povas
naski malbonajn gveladojn ce alia. Por instrumento, kiu bezonas definitivan anodan kurenton,
oni montras, ke malpliigante la grandecon de la
kondensatoroj kaj pliigante la valoron de l'"sokbobeno, malpliigas la "sveladon je en"salto, sed pliigas
la "sveladon je mal"salto, kaj inverse. Estas do
optimumaj valoroj por ci tiuj komponeroj, kaj oni
citas regulojn por ebligi, ke kondensatoroj kaj
"sokbobeno estu dimensiigitaj laü la "§argo, tiel ke
la normala funkcia voltkvanto ne estas superita,
aü je en"salto aü malgalto.

HELPA APARATO.
PORTEBLA OSCILOGRAFA EKIPA30 POR LA OBSERVADO DE EFEMERA ELEKTRA FENOMENARO.

-P.

R. Coursey.

La aparato priskribita estas la plej lasta modelo
de la tri-elementa oscilografo de la Cambridge
Instrument Company, kun modifajoj je la kunmeto
por la aparta celo skizita. La generala arango de
la instrumento estas unue priskribita, inkluzive la
metodo por ekspozi fotografan filmon por registro
de l'onda formo.
La normalaj arangoj ne estas bone adaptitaj por
la registrigo de efemerajo, kies gusta tempo de
okazo estas preter la kontrolo de l'funkciisto, kaj
la modifajoj priskribitaj estas desegnitaj por
faciligi ci tion. La kamera cilindro estas rotaciata
senese, kaj la obturatoro malfermita dum antaüdeterminita tempo, por enhavi la efemerajon
registritan. Nebuligo de l'filmo estas malhelpita de
vertikala vergo, kiu obstrukcias la nedefleksitan
radion for de la vibrila spegulo. Detaloj de
l'modifajoj por ci tiu celo estas donitaj, kaj de
l'metodo de tempo-registrado. La tuta aparato
estas kunmetita sur rulportilo pro portebleco, kaj
sistemo de rektifikatoroj estas provizita por funkciigi la kontinukurentan motoron per alternkurenta
provizo.
La artikolo estas ilustrita de fotografajoj de
l'kunmetado kaj diagramoj desuntaj arangoj,
rektifikatoroj, k.t.p.
GENERALAJ FIZIKAJ ARTIKOLOJ.
DIFINOJ.-R. M. Wilmotte.
Ci tiu artikolo diskutas redakciajn artikolojn
(en marta kaj aprila numeroj) pri la malfacilajoj
ku"santaj sub la ordinaraj signifoj de P.D. (potenciala
diferenco) kaj E.M.F. (elektromova forto) en alternkurentaj cirkvitoj, kaj poste diskutas ci tiujn
iomlonge kaj laü iomete malsama vidpunkto.
KELKAJ FUNDAMENTAJ
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La difinoj tiel obtenitaj estas poste etenditaj a
aliaj kvantoj.
Ellaborante la rezonadon de l'originalaj redakciaj
artikoloj, la aütoro difinas skalajn kaj vektorajn
potencialojn ; poste pasas al elektra intenseco kaj
al difinoj kaj distingoj de P.D. kaj E.M.F., kun la
ilustrajo de l'fermita kadro. La rezonado estas
poste etendita al la konsiderado pri impedanco,
uzante la difinon de reaktanco kiel bazon por la
plua ekzameno de indukteco kaj kapacito. La
ekzemploj de mem-indukteco kaj de komuna
indukteco estas pritraktitaj ; poste la aütoro pasas
al kondukeco kaj delokigaj kurentoj, kondukante
al difino de kapacito. Distribuitaj indukteco kaj

1

kapacito estas laste konsideritaj.
La rezonado tratute estas laü matematika bazo,
kaj oni donas esprimojn por la diversaj difinoj
atingitaj.
Redakcia artikolo diskutas la rezonadon de
S -ro. Wilmotte.
DIVERSAdOJ.
RESUMOJ KAJ ALUDOJ.

Kompilita de la Radio Research Board (RadioEsplorada Komitato), kaj publikigita laü arango
kun la Brita Registara Fako de Scienca kaj
Industria Esplorado.
LIBRO-RECENZOJ.

Recenzoj estas donitaj pri la jenaj verkoj
LETTERS

PATENT

FOR

INVENTION

:-

(Patentaj

Dokumentoj por Inventado), de A. W. Griffiths,
B.Sc., Advokato.
EXPERIMENTAL RADIO (Eksperimenta Radio), de
R. R. Ramsay, Ph.D. (tria eldono).
Revuo
SCIENCAJ INSTRUMENTOJ eE OLYMPIA.
pri kelkaj aparatoj interesaj laü laboreja vidpunkto
ce la lastatempa Radio-Ekspozicio (Londono).
La Ekspozicio estis tefe de brodkasta intereso
kun kompare malmulto interesa laü laboreja
vidpunkto pri altfrekvencaj kurentoj. Raporto
estas donita en ci tiu artikolo pri diversaj mezuraj
instrumentoj, ondometroj, k.t.p.
Kontinukurentaj instrumentoj pritraktitaj en havas tiujn de Ernest Turner, S-roj. Ferranti Ltd.,
la " Avometer " de l'Aütomatic Coil Winder Company, S-roj. A. H. Hunt, kaj S-roj. Siemens Brothers.
Alternkurentaj kaj alternfrekvencaj instrumentoj
de Ernest Turner kaj S-roj. Ferranti estas ankaü
pritraktitaj, la ci-lasta enhavanta alternkurentan
instrumenton konsistantan el ordinara kontinukurenta funkcimetodo, kune kun ponto de kvar
kuproksidaj rektifikatoroj.
La ondometroj revuitaj enhavas modelojn de
S-roj. Burndept, S-roj. Bowyer-Lowe, la Igranic
Company, kaj S-roj. Dubilier, kiuj ankaü montris
grandan aron da normaj kondensatoroj por laboreja
laborado, kaj instrumenton kondensatore-suntitan
por grandaj radio-frekvencaj kurentoj.
Instrumentoj por provi valvojn de S-roj. Ferranti kaj de S-roj. R. I. kaj Varley estas ankaü
priskribitaj, dum la fako pri aliaj elmontrajoj
traktas pri novaj transformatoroj, valvoj, kaj la
nova Automata Alarma Ekipajo de S-roj. Siemens
Brothers.
La artikolo estas bone ilustrita per fotografajoj
de multaj elmontrajoj priskribitaj.
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Some Recent Patents.
The following abstracts are prepared with the permission of the Controller of H.M. Stationery Office, from
Specifications obtainable at the Patent Office, 25, Southampton Buildings, London, W.C.2, price is. each.

INDIRECTLY -HEATED VALVES.
(Application date 23rd June, 1927. No. 297495.)
Relates to valves of the kind in which an electron emitting filament is heated by radiation from a
special heating element fed directly from the
electric -light mains. Ac cording to the invention,
C
the normal arrangement
of the several valve electrodes is inverted. For
instance, a central anode
A, in the form of a thin
C
metal tube, is surrounded
by a special grid G, out-

to a greater extent at high frequencies than at
low, thus counterbalancing the effect of the variable
coupling previously mentioned, and maintaining

L
V

I

side which comes a tubular
cathode C, and finally an
external winding H of
carbon or tungsten wire
which serves as the heating element.
The tubular cathode
C is

4

'aöb'
'000'
L1
L2

Hi

11``1-1

coated with alkaline -

earth oxides and is closed
at the upper end. At
the lower end it extends
downwards to form a

screen S, which shields
the grid and anode from
the heat of the windings
H. The top of the grid
is also closed in.
As
the heating element H is
connected directly to the mains, it must be of
considerable length in order to have a resistance
adequate to the normal domestic supply voltages.
By locating it outside the other electrodes a more
robust and compact arrangement than usual is
ensured.
Patent issued to The M.-O. Valve Co., Ltd.
SUPERSONIC RECEIVERS.
(Application date, 24th June, 1927. No. 297507.)
In general the voltage induced into the coupling coil L from the local oscillator O of a supersonic set
is not uniform over a wide range of frequencies,
but increases for the higher and diminishes at the
lower frequencies. This gives rise to excessive
noise in the one case and to ineffective detection
in the other, after the beat note has passed through
the first detector V and the signal components
have been finally separated.
To remove this defect the local oscillator O is
provided with a grid condenser C of 0.005 mfd.
and a resistance R of approximately 12,000 ohms.
The oscillator coils Li, L2 are separated by a
blocking condenser C1, whilst the circuit as a whole
is tuned to the operating frequency by a condenser
C2. The effect of the grid leak and condenser
R, C is to damp the main oscillatory circuit C

a constant energy -transfer from the oscillator O
to the first detector Y at all settings of the tuning
condenser C2.
Patent issued to Standard Telephones and Cables,

Ltd.

WIRING SYSTEMS.
(U.S.A.), loth August, 1926.
No. 275938.)
A multiple wiring element is built up off a number
of flat metal conductors s . . 5 interleaved with
strips S of insulating material. Metal tabs T
are attached to each conductor at intervals, and
project outwards to facilitate connection to the
(Convention

date

.

various circuit components when wiring-up the
The insulating strips, in combination with
the conductors, form a condenser system which is
utilised to replace the ordinary fixed by-pass conset.
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densers for shunting high -frequency currents
across the batteries or other impedances on the
low -frequency side of the receiver. Also the
outer metal strips serve to screen the inner conductors and so prevent undesirable feed-back and
pick-up effects.
Patent issued to E. T. Flewelling.
TELEVISION SYSTEMS.
(Application date loth March, 1927. No. 297014.)
In his early experiments with ether waves,
Hertz showed that such waves could be detected
by the sparks induced between two or more conductors separated by a very small gap. The
present invention proposes to utilise this effect for
the purpose of transmitting a visible image of a
normally invisible object. The object, shown in
the form of a cross O, is first explored by a stream
of short-wave energy generated at S.
The generated energy is stated to be of the same
order as the infra -red part of the spectrum, but
of slightly longer wavelength than the infra-red
rays. This " invisible light " is focussed on the
object O by means of a lens L of sulphur or bitumen.
The reflected rays are passed through a rotary
" scanning disc " D and are then thrown on to a
viewing screen V. This operates on the principle
of the Hertzian detector mentioned above, its
C

surface being composed of separated conducting
particles, such as a sprinkling of metal powder on
a plate of non -conducting material. Instead of
viewing the image so produced directly, the resultant " sparks " may be thrown upon a lightsensitive cell C, which in combination with known
mechanism serves to reproduce the image at a
distance.
Patent issued to Television Ltd., and J. L. Baird.
REMOTE CONTROL SYSTEMS.
(Application date, 2nd August, 1927. No. 297918.)
A receiving set S is switched on or off by means
of a polarised relay R controlled from the distant
point by a switch S. A choke K diverts the steady
current from the connecting leads, so that musical
frequencies alone flow through the loud speaker,
which is earthed as shown. A blocking condenser
C keeps the H.T. voltage off the leads. The
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moving arms of the double -pole reversing switch S
are bridged by a single dry -cell battery B, which
is normally kept out of circuit and only comes into
operation momentarily.
When the switch S is thrown upwards, a pulse
of current from the battery B flows in one direction
through the relay R, to close the contact M and
B

so ight the valve filaments. Throwing the switch
downwards will reverse the direction of the momentary flow of current from the battery B through
the relay R, and thus trip the polarised armature

to break the filament circuit.
Patent issued to F. S. Angel.

A STABILISED TETRODE CIRCUIT.
(Application date 8th June, 1927. No. 296806.)
Inter-electrode capacity is neutralised in a fourelectrode valve amplifier by connecting the input
circuit L, G across the anode A and inner grid G1,
with a variable tapping to the filament, whilst
the output circuit L1, C1 is connected between the
outer grid G and the filament as shown. Any
capacity coupling between the anode A and the
outer grid G is effectively offset by the coupling
between the outer and inner grids G, G1. For
slight departures from complete neutralisation, the
amplifier can be brought to the desired condition
by adjustment of the filament current. If neces-

sary a small external condenser is connected in
parallel with the lesser inter-electrode capacity,
as at C2 or G. In the latter case the tapping
point on the input coil L may be moved farther
towards the top so as to throw a larger proportion
of the input voltage on the inner grid G1, thus
increasing the efficiency of the amplifier.
Patent issued to E. W. B. Gill and R. H.
Donaldson.
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PREVENTING RE -RADIATION.
(Convention date (U.S.A.), 23rd May, 1927. No.
291012.)
In a heterodyne or supersonic receiver, the
energy from the local source of oscillation is liable
to be communicated to the aerial, and so cause
local disturbance by re -radiation. In order to
prevent this effect the current from the local
oscillator O is applied through a coupling L to the
mid -point of the input circuit of the detector
valve V so that it divides and flows equally in
opposite directions through the coils L1, L2. No
transfer to the aerial can therefore occur.

-1111111

Signal energy transferred from the aerial flows
through the coils L1, L, in series so that the full
potential fluctuations are applied across the grid
and filament. A condenser C equal to the inherent
grid -to-filament capacity is inserted in the filament
lead, as shown, so that its reactance upsets the
balance of the virtual Wheatstone-bridge arrangement sufficiently to enable the effect of the local
oscillations from O to reach the grid. Here they
combine with the incoming signals to form the
desired beat frequency. The oscillator O is housed
inside a double copper shield. In the case of
supersonic reception, the intermediate frequencies
are further amplified at A.
Patent issued to Marconi's Wireless Telegraph
Co., Ltd.
PHOTO-ELECTRIC CELLS.
(Convention date (U.S.A.), 8th June, 1927. No.
291763.)
It is usual to deposit a thin film of light-sensitive
material, such as alkali metal, on the inside of an
evacuated glass vessel, leaving a transparent
window through which the activating beam of
light can be admitted. In course of time, however,
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the alkali coating tends to volatilise, and to be
redeposited over the transparent area, so as to
obscure the window aperture and thus lessen the
sensitivity of the cell as
a whole.
In order to remove
this effect the lightsensitive coating is made

a composite layer.
For instance, a coating
of tungsten or molybdenum having a low
vapour pressure is first
deposited, upon which a
photo -sensitive coating
of alkali is superposed,
the double layer being
so thin that it is transparent to light. In
manufacture a filament
T of tungsten and
another T1 of platinum
coated with an alkali
metal salt are mounted
inside an inner tube V,
and the whole is then enclosed in an outer tube
V1. Each filament is heated in turn to a temperature sufficient to vaporise first the tungsten and
then the alkali, and so to deposit layers of the
required thickness on the inside walls of the tube V.
Patent issued to Westinghouse Electric and
Manufacturing Co., Ltd.
of

LOUD SPEAKER DIAPHRAGMS.
(Application date 14th May, 1927. No. 297131.)
A single piece of homogeneous material is cut
and creased so as to form a number of curved
surfaces of approximately pyramidal formation,
and so that no additional material is required to
make the joints air -tight. In operation the various
flexed surfaces vibrate in unison alohg transverse
straight lines, transmitting the sound energy to
the surrounding air in the form of concentric
polygons. Bodily or piston -like vibration is
minimised, since the joints between the various
flexed portions are only semi-rigid. The absence

S

S --

(b)
(a)
of stiffening or other extraneous material at the
joints prevents damping and increases the overall
efficiency of response.
The square piece of material is first cut at the
corners and is then creased or scored diagonally as
shown in dotted lines in Figure (a). When the
blank is folded along the straight crease -lines,
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flexed backwards, and then folded along the curved
crease -lines, with the material between the crease lines overlapped upon the plain quadrants, the
diaphragm assumes the pyramidal form shown in
Figure (b) with four strengthening ribs R radiating
from the central squares to which the vibrations
from the magnetic movement are applied.
Patent issued to B. F. Waddell.

PREVENTING FADING EFFECTS.
(Application dkte 12th April, 1927. No. 297015.)
Signal waves are usually radiated from a transmitting station with the electric and magnetic
vectors located in well-defined directions, i.e.,
in definite planes of polarisation. Owing, however,
to variable atmospheric and like conditions, the
waves usually arrive at the receiving station
polarised in different and conflicting planes. In
such circumstances signals received on an ordinary
aerial system will fluctuate in strength.
Accordingly, the receiving station is fitted with
two or more aerials or loops, located in different
planes, and means are provided for combining
each aerial with the receiving apparatus in rapid
succession, each alternation lasting for a very small
interval of time, with the object of ensuring a
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of the moving parts of the magnetic driving-means
are supported in a fluid, such as machine oil.
G
A

G
The core of the pot-magnet is made in two parts,
an upper portion A and a lower B, both being bored
out centrally to form a chamber for the fluid as
shown. Bearing -discs B, B1, say of vulcanised fibre,
are fitted on the upper and lower ends of the part
A, and have a central hole to guide the moving
spindle S.

o- +

constant overall signal strength. As shown in the
Figure, the two aerials A, Al are set at right angles,
and are coupled to valves V and V1 respectively, the
output circuit of both valves feeding a common
amplifier V2. A local oscillator valve O is tuned
to any frequency from 5o to too,000, and induces
voltages into a coil- L so that the grid potentials
on the valves V, V1 are varied in opposite senses
at that frequency. The valves are thereby thrown
alternately in and out of action, and thus connect
the aerials A, Al in rapid succession to the receiving
apparatus.
Patent issued to J. Robinson.
LOUD SPEAKERS.
(Application date, 21st July, 1927. No. 297183.)
In a moving -coil or other loud speaker certain

The conical diaphragm D is closed at the lower
end by a disc D1 to which is fixed a supporting
ring R for the moving coil C. The outer edges of
the diaphragm are housed in a groove G formed
in the sounding -board. The groove is preferably
filled with cotton -wool or velvet which, whilst
having no appreciable effect on the diaphragm
movement, prevents the air waves passing from
one side of the diaphragm to the other. The
spindle S is secured to a boss on the disc D1, and
carries at its lower end a float F, which is immersed
in the liquid.
In assembling the speaker machine
oil is poured into the central chamber until the
float F raises the lower end of the diaphragm clear
of the part A, when the upper edge of the diaphragm
will lie centrally in the groove G.
Patent issued to The British Thomson -Houston
Co., Ltd., and G. R. Searle.

www.americanradiohistory.com

INDEX.
Vol. V.

Experimental Wireless & The Wireless Engineer

I.

1928.

GENERAL INDEX.
PAGE

The Application of Alignment
Charts to Valve Characteristics. M.
..
..
Reed
.
Abstracts and References (see separate index
for details), 31, 97, 162, 221, 285, 341,
Abacs.

571

397, 460, 516, 578, 637, 683

Accuracy and Calibration, Permanence of
Variable Air Condensers for Precision
17, 63
Wavemeters, W. H. F. Griffiths ..
A.C. for Heating Valve Filaments, The Use
.. 38o
..
..
of, C. W. Oatley
..
.. 596
A.C. Mains Unit (Patents)
111
A.C. Valve Filaments (Patents)
Aerial. Equivalent Inductance and Capacity
(Editorials) ..
297, 357
(Correspondence)
384, 513
Aerial Reflector Systems (Plane) Polar Dia..
..
grams, T. Walmsley
.. 575
.. 636
..
(Correspondence) ..
.. 304
Aerial Systems, Short-wave, E. Green
.. 513
..
(Correspondence)
.. 172
Aerial Systems (Patents)
Aerials, Generalised Theory, R. M. Wilmotte.. 119
Aerials, Half -wave, Radiation Resistance
.. 82
and Energy Capacity, E. Green ..
..
.. 284
..
(Correspondence)
107
Aircraft D.F. Installation (Patents) ..
Alignment Charts, Application to Valve
.. 571
Characteristics, M. Reed ..
Allocation of European Broadcast Wave..
.
386
lengths, Siffer Lemoine ..
Amalgamation of " Amateur Photographer "
and " New Photographer "
473
Ammeters, Non-contact Thermo-junction, Design of, F.M. Colebrook and R. M. Wilmotte 538
Amplification, H.F. Push-Pull (Patents) .. 415
Amplification, Resistance, New Method, with
61
Screened -grid Valves, J. J. Dowling
284,513
..
(Correspondence)
Amplification of Small Currents (Correspondence) .
.. 42
Amplification, What is Straight-line ?
Goo
(Editorial) ..
Amplifier H.F., Stability of the Tuned -grid
..
..
3
Tuned -Plate, R. T. Beatty
112,147
..
..
(Errata) .
.. 474
Amplifier, New Balanced (Patents) ..
Amplifiers and Transformers, Microphone,
361, 443
H. L. Kirke
Amplifiers, H.F., Good Quality in, C. C. Inglis 132
..
..
220,282
(Correspondence)
..
Amplifiers, H.F. (Patents)
..
.. 355
..
..
.. 536
Amplifiers, L.F. (Patents)
Amplifiers, Photo -Electric (Patents) ..
.. 597

PAGE

Amplifiers, Resistance, Calculations for,
A. L. M. Sowerby . .
Amplifiers, Resistance, Graphical Construction for, W. A. Barclay
Amplifiers Retro -action in, H. A. Thomas
(Correspondence)
Amplifiers, Screened -grid (Patents) ..
.
Amplifiers, Stabilising (Patents)
Amplifiers, The Final or Power Stage, M. von
Ardenne
..
Antenna, Generalised Theory of, R. M.

Wilmotte
Apparent Demodulation of a Weak Station
by a Stronger One, R. T. Beatty..
Application of Condensers to the Measurement of Larger Radio-frequency Cur..
..
rents, P. R. Coursey
Atmospherics, Present State of Knowledge of
(Abstract of B.A. Paper), R. A. Watson

Watt

..

..

..

..

..

201

499
245
385
413
352
556
I19

300
565

629

Attenuation of Wireless Waves Over Land
25
(I.E.E. Paper), R. H. Barfield .
Automatic Volume Control (Patents) . .
414
Automatic Direction -finding (Patents)
415
Capacity
Inter -Electrode
..
..
(Patents) ..
535
Balancing Condensers (Patents)
598
Banks of Paralleled Valves Feeding Resistive Loads, W. Baggally
315
Balancing

BOOK REVIEWS

:

Direction -Finding and Directional Reception, R. Keen
The Propagation of Radio Waves along
the Surface of the Earth and in the
Atmosphere, P. O. Pedersen
The Interaction of Pure Scientific Research
and Electrical Engineering Practice.
..
..
..
Prof. J. A. Fleming
A Study of Radio Direction -Finding, R. L.
.
Smith -Rose ..
.
The Thermionic Valve, F. Goddard..
Les Filtres Electriques, L'Alimentation des
Postes Recepteurs, M. Veaux ..
Thermionic Vacuum Tube Circuits, L. J.
..
Peters
..
..
..
Practical Radio Construction and Repair..
..
ing, Moyer and Wostrel
American Geophysical Union, Abstr. (Terres..
trial Magnetism and Electricity) ..
Elements of Radio Communication, E. W.
..
..
Stone
Electric Rectifiers and Valves, A. Günthers..
..
chulze and N. A. de Bruyne
Wireless

84
150

150
151
151
151

203
203
204
204

204
D

2

BOOK REVIEWS (Continued)

PAGE
:

The Four -Electrode Valve, F. Goddard .. 204
Lefax Radio Handbook
220
Amateur Radio Vocabulary in Five Languages, " Radiokonstrukce "
266
Der Sprechende Film, D. von Mihály
266
Pitman's Technical Dictionary of Engineering and Industrial Science. .
338
Wireless Principles and Practice, L. S.
Palmer
338
The Instrument World
339
Intermediate Electricity and Magnetism,
R. A. Houston
339
New Theory of Generation and Propagation
of Wireless Waves in Space, H. R. Khan 377
Investigation of a Rotating Radio Beacon,
R. L. Smith -Rose and S. R. Chapman .
Patent Law and Practice, A. W. Griffiths 514
615
Experimental Radio, R. R. Ramsay
.. 615
Handbuch der Experimental Physik, Wienharms
682
Bridge for the Measurement of Inductance
and Capacity, Dr. G. Zickner
280
British Association Paper, Present State of
Knowledge of Atmospherics, R. A. Watson Watt
.
629
Broadcasting, Single -wave (Patents) ..
536
Broadcasting Stations, The Design and Distribution of (I.E.E. Paper), P. P. Eckersley 189
.

Calibrating a L.F. Valve Generator, T. S.
Rangachari
Capacity, Inter -Electrode, Balancing (Patents)
Capacity, Inter -Electrode, The Harmful
Effects of, M. von Ardenne and W. Stoff
Capacities, Small Variable, Measurement of,
W. H. F. Griffiths

..

633
535

509

Characteristic Curves of the Four -Electrode
Valve, N. R. Hall ..
198
Choke Coils and Transformers, Design
(Editorial) ..
49
(Correspondence)
..
Choke Modulators (Patents) ..
Circuits, Stabilising (Patents) ..
Coil-Windings (Patents)
Coils, Single Layer, Dielectric Losses in,

220, 340

..
..

log
172

296

W.

Jackson
..
..
..
255
Combined Land -line and Radio Systems
(Patents)
.
..
..
..
.. 414
Condenser, New Precision Wavemeter, W. H.

F. Griffiths ..
..
..
..
.. 278
Condenser, Tuning (Patents) ..
233
..
Condensers, Variable Air, Accuracy and
Calibration Permanence, for Precision
Wavemeters, W. H. F. Griffiths ..
17, 63
Condenser, Variable, Correct Characteristic
for, Lieut.-Col. K. E. Edgeworth
.. 148
Constant -Capacity Coupling (Patents)
.. 352
Constant -Coupling Circuit (Patents) ..
109, 535
Copper-Oxide Rectifier (Editorial)
..
i
CORRESPONDENCE, 42, 220, 282, 340, 384, 593, 635,

Couplings, High Resistance (Patents)

..

..

..
..

322

IIo
599

motte
607
Demonstration of a New Precision Wave meter Condenser, W. H. F. Griffith .. 278
Design and Distribution of Wireless Broadcasting Stations for a National Service
(I.E.E. Paper), P. P. Eckersley ..
.. 189
Design of Choke Coils and Transformers which
carry a Direct Current (Editorial)
.. 49
(Correspondence)
..
..
220, 340
Design of Non -Contact Thermo -junction
Ammeters, F. M. Colebrook and R. M.
Wilmotte
538
Detector Valve, New Idea for ..
515
Detectors and Amplifiers, Effect of Anodegrid Capacity, W. B. Medlam
.. 545
Diaphragms, Loud Speaker (Patents)
475, 699
Dielectric Losses in Single Layer Coils at
Radio Frequencies, W. Tackson ..
255
Dimensionality in Wireless Equations, W. A.
Barclay
.
211
Direct Reading Valve Tester, M. G. Scroggie
480
Directional Wireless (Patents) . .
.
. .
535
Direction Finding (Patents) ..
..
234
Direction Finding, Automatic (Patents)
.. 415
Distortion, Preventing L.F. (Patents) ..
.. 48
Ditton Park Research Station, Fire Damage
(Illustration)
..
..
.. 3o
.

.

..

..

.. 669

20I

452
174

CATALOGUES RECEIVED

M. Reed

D. C. Smoothing Devices (Patents)
Definitions, Some Fundamental (Editorial)
Definitions, Some Fundamental, R. M. Wil-

Double Superheterodyne, A

calculations for Resistance Amplifiers,
A. L. M. Sowerby..

PAGE

Damping due to Grid Current,

68o

536

EDITORIALS:

The Copper -Oxide Rectifier
The Design of Choke Coils and Transformers (D.C.)
..
.
Potential Difference and Capacity in A.C.
Problems ..
Some Further Problems in Potential
Difference ..
..
..
..
..
Symbolical Algebra ..
Self-Induction of Single -turn Circuits of
Various Shapes ..
..
..
The Equivalent Inductance and Capacity
of an Aerial..
..
The Equivalent Inductance and Capacity of
an Aerial with Inserted Tuning Coil or
Condenser ..
Quality versus Selectivity in Distant Broadcasting Reception ..
A Chapter in the History of Radio Measurements
Olympia Radio Show, 1928.
Some Fundamental Definitions
What is Straight-line Amplification ?
Radio Transmission and the Upper Atmosphere
..
Effect of Anode -grid Capacity in Detectors
and L.F. Amplifiers, W. B. Medlam
Eliminators, H.T. Voltage Regulation in
(Patents) ..
..
..
Eliminator Smoothing Circuits, Surges in,
A. G. Warren
..
..
Equivalent Inductance and Capacity of an
Aerial (Editorial) ..
..
..
.

49
113

175
237

238
297
357
417
477
537
599
600
657
545
S32

6oi
297

3

Equivalent Inductance and Capacity of an
Aerial with Inserted Tuning Coil or Condenser (Editorial) ..
(Correspondence)

..
..
..

PAGE

..

357

384,513

ERRATA ..
..
..
..
I I 2, 636
ESPERANTO SECTION, 40, 105, 169, 231, 291, 350,

EXHIBITION

411, 472. 529, 592, 650, 695
.

The Physical Society's
Olympia, 1923 (Editorial)

94
537

Fading Effects, Minimising (Patents)
.. 531
Fading Measurements in India on the
Short-wave Station PC J J, - T. S.
Rangachari
..
..
..
.. 5o!
(Correspondence)
..
635
Fading, Prevention of (Patents)
45, 474, 700
Fading, Thé Study of (I.E.E. Paper), Prof.
E. V. Appleton
..
..
..
.. 267
Ferranti Precision Meters
.
131
Final or Power Stage of Amplifiers, M. von
Ardenne
..
.. 556
Flexible Tuner (Patents)
..
.
112
Formule for the Self -Inductance of Singleturn Circuits, Establishment of, R. G.
Allen
..
..
259
296
Four -Electrode Valves (Patents)
..
Frenotron Valve, A Vienna Novelty ..
214
.

Frequency -Doubling (Patents)
Frequency Modulation (Patents)
Frequency -Stabilising Devices (Patents)
..
Fultograph Picture Receiving Equipment
(Illustration)
..
.
..

532
655
534

Rectifiers (Patents)
..
173,
German H.T. Mains Unit
Gramophone Pick-ups (Patents)
Graphical Computation, M. H. Ashworth
Graphical Construction for Resistance Amplifiers, W. A. Barclay
..
..
..

598
251
597
311

.

Gas -filled

.

628

499

Harmful Effects of Inter -electrode Capacity,
M. von Ardenne and W. Stoff .
509
Harmonic Comparison of Radio -frequencies
by the Cathode -Ray Oscillograph, T. S.

PAGE

The Design and Distribution of Wireless
Broadcasting Stations, P. P. Eckersley ..
Some Practical Applications of Quartz
Resonators, G. W. A. Cobbold and A. E.
Underdown ..
The Study of Signal Fading, Prof. E. V.
Appleton
..
..
Screened -grid Valves (Discussion) .
The Washington Convention (Chairman's
Address)
..
Inter -Electrode Capacities and Resistance
Amplification, L. Hartshorn
Inter -Electrode Capacity, Balancing (Patents)
Interference, Balancing out (Patents)..
Interference Eliminators (Patents) ..
Interfering Oscillations in a Supersonic Heterodyne Receiver, R. L. Smith -Rose
Intervalve Coupling (Patents) ..
..
355,

189

215

267
335

666
419
535
47
235
673

475

J. K.
Valve Current from A.C. Mains

JENNINGS,

77

Land -line and Radio Signals, Combined
.
.. 414
(Patents)
.. 109
Light -Sensitive Cells (Patents) ..
Loop Permeability in Iron, and the Optimum
Air Gap in an Iron Choke, A. A. Symonds 485
(Correspondence)
..
.. 593
Loud Speaker (Correspondence)
..
594, 636
Loud Speaker Diaphragm (Patents)
475, 699
Loud Speaker, Moving Coil Drive, Output
Power Measurements, H. A. Clark and
..
..
N. R. Bligh ..
..
.. 491
Loud Speaker Substitute (Patents) ..
.. 293
Loud Speakers (Patents), 110, 354, 416, 534, 595,
597, 653, 700
Low -frequency Choke Amplifier Performance,
..
.. 66o
Graphical Estimation of ..
.. 536
Low -frequency Amplifiers (Patents) ..
.. 4x3
Luminous Crystal Oscillators (Patents)

Luminous Frequency-Indicators (Patents) ..

107

.

Rangachari
..
..
..
.. 264
Heaviside Operator and the Operational
Calculus, W. A. Barclay ..
431
..
H.F. Amplifiers (Patents)
355
High-resistance Couplings (Patents)
536

.. 697
Indirectly Heated Valves (Patents) ..
Inductance, Mutual, in Radio Circuits, L.
Hartshorn ..
.. 184
Inductance and Capacity of an Aerial, Equiva297
lent (Editorial)
Inductance and Capacity of an Aerial with
Inserted Coil or Condenser (Editorial) .. 357
(Correspondence)

INSTITUTION

OF

..

ELECTRICAL

ENGINEERS,

Papers Read :
The Attenuation of Wireless Waves over
Land, R. H. Barfield
..
..
Rotating -Beacon Radio Transmitters (Abslracls from 3 Papers), T.H.GiIl, N. F. G.
Hecht, R. L. Smith -Rose, S. R. Chapman

384

25

85

Unit, H.T., with Glow Discharge
.. 251
Rectifier, German
Mains, A.C., Valve Current from, J. K.
..
..
..
Jennings ..
.. 77
Mains -fed Receiver (Patents) ..
..
.. 295
111, 174, 596
Mains -Supply Units (Patents) ..
Marconi ioo Watt Telephony Set, XMBI .. 36o
Marconi Short-wave Transmitting Valve .. 370
..
Mass -production Sets (Patents)
476
Measurement of Large Radio -frequency Currents, Application of Condensers, P. R.
Coursey
565
Measurement of Small Variable Capacities at
Radio Frequencies, W. H. F. Griffiths .. 452
..
..
Metal Rectifiers (Patents)
352
131
Meters, A New Range of
Microphone Amplifiers and Transformers,
..
..
..
361, 443
H. L. Kirke
..
46
Microphones (Patents) ..
236
Modulation by Phase -Displacement (Patents)
..
Multi -electrode Valves (Patents)
.. 416
Multi -stage Valves (Patents) ..
..
533, 654
Main

.

D*

4

PAGE

PAGE

Multiple -stage Valve Sets (Patents)
Mutual Inductance in Radio Circuits, L.

Hartshorn

National

Visit

356
184

Laboratory,

Physical

Annual
.

.

New Method of Using Resistance Amplification with Screened Grid Valves, J. J.
Dowling
..
New Naval Apparatus (Marconi Receiver) ..
Neutralising Capacity Effects (Patents)
..
Neutralising Space Charge (Patents) ..
Novel Valve Detector, H. J. Neill
..
Olympia Radio Show, 1928, (Editorial) ..
Olympia Radio Show, 1928, Scientific

Instruments at

498

.
(Editorial) .
175
Power Factor and Capacity of the Electrodes
.
16
and Base of Triode Valves
Power in a Modulated Oscillation, E. H.
..
..
.. 252
Robinson
Projector, Flat, The Theory of (Correspondence) 43
Protecting Transformers (Patents)
354
.. 415
Push -Pull H.F. Amplification (Patents)

61

303
596
174
74

537

Quality versus Selectivity in Distant Broad-

casting Reception (Editorial)
Quartz Oscillators (Patents)
Quartz Resonators, Some Practical
tions (I.E.E. Paper), G. W. A.
and A. E. Underdown ..
Quartz Resonators (Patents) ..

.

..

417
ro8

ApplicaCobbold

..
..

..
..

215
65z

6zo

Oscillation, The Power in a Modulated, E. H.
..
..
Robinson ..
Oscillations, Parasitic H.F. Damping out
(Patents)
Oscillations, Parasitic, In the Case of a Tuned Anode Oscillator, M. Reed
..
Oscillators, Luminous Crystal (Patents)
Oscillators, Piezo-controlled (Patents)
Oscillograph Equipment, Portable, for the
Observation of Transient Electrical
..
Phenomena, P. R. Coursey
Output Power Measurements on a Moving Coil Drive Loud Speaker, H. A. Clark and
..
N. R. Bligh..
(Correspondence)
594.

252

47
135

413
48

616
491
636

Parallel, Valves in (Correspondence)

42, 282
.. 233
Parasitic Oscillation (Patents) ..
PATENeS, SOME RECENT, 45, 107, 171, 233, 293,
352, 413, 474, 531, 595, 652

PC J, Fading Measurements
..
T. S. Rangachari

PCJJ, Holland's
(Illustration)

Potential Difference, Some Further Problems

Short-wave

..

in

India.

Station

..
.

.

501

134
94
48
173
597
699
353
356
474
533
234
655
413
598
293

..
Physical Society's Exhibition
Piezo-controlled Oscillators (Patents) ..
Piezo-controlled Valve Generators (Patents) ..
Photo-Electric Amplifiers (Patents) ..
Photo-Electric Cells (Patents)
..
Photo-Electric Modulation (Patents) ..
..
Photo-Electric Modulators (Patents) ..
Photo-Electric " Pick-ups " (Patents)
Photo-Electric Relays (Patents)
Photo -Electric Valve Amplifier (Patents) ..
..
Picture Telegraphy (Patents) .
..
Pictures, Transmitting (Patents)
..
Piezo-controlled Oscillators (Patents)
..
..
Piezo-Crystal Receivers (Patents)
Piezo-Crystals, Mounting (Patents) ..
414, 655
.. 171
Piezo-Effects, Mechanical (Patents) ..
236
Piezo-Electric Control (Patents)
Piezo-Electric Vibrations, Utilizing (Patents)
48
Polar Diagrams due to Plane Aerial Reflector
Systems, T. Walmsley
(Correspondence)

Potential Difference and Capacity in A.C.
..
Problems (Editorial)

636
113

Radiation Resistance and Energy Capacity
of Half-wave Aerials, E. Green ..
(Correspondence)

82

284
656

Radiation, Short-wave (Patents)
Radio Measurements, A Chapter in the
.
History of (Editorial)
477
Radio Signal Measurement, Some Methods of,
205,273
..
..
..
K. Sreenivasan
RADIO SOCIETY OF GREAT BRITAIN

:

Annual Convention (Photograph)
Reactance and Admittance Curves, L. T.
Bird
..
327,
Reactive Resistance-Couplings (Patents) ..
Receivers, Long and Short Range (Patents) ..
Reception, Long-distance, The Effect of
Weather Conditions on, S. K. Lewer
Rectification as a Criterion of Distortion in
..
Amplifiers, M. von Ardenne
Rectifier, Copper-Oxide (Editorial)
..
Rectifier, Dual -Supply (Patents)
..
Rectifiers, Dry Contact (Patents)
Rectifiers, Gas -filled (Patents)
173,
..
..
Rectifiers (Patents)
Rectifiers, Metal (Patents)
Rectifying Installations (Patents)
Reflecting Layer of the Upper Atmosphere,
.

..
G. H. Munro
Reflex Voltmeter, Further Notes on, W. B.
Medlam and U. A. Oschwald
Regenerative Resistance Couplings (Patents)
Remote Control Systems (Patents) ..
Re -Radiation, Preventing (Patents)
Resistance Amplification and Inter -Electrode
Capacities, L. Hartshorn ..
Resistance Amplification, New Method of
using, with Screened Grid Valves, J. J.
..
Dowling
..
'284,
(Correspondence)
Resistances of Grid Leak Type, Effect of
Frequency on, W. Jackson
Resonance Curves of Coupled Circuits, Prof.
E. Mallett .
Retro -action in Amplifiers, H. A. Thomas .
(Correspondence)
Rotating -Beacon Radio Transmitters (I.E.E.
Papers, Abstracts), T. H. Gill, N. F. G.
Hecht, R. L. Smith -Rose, S. R. Chapman

600
371
532
6S3
152
52

171

652
598
IIO

352
295
242
56
235
698
699
419
61

513

677
437
245
385
85

5

PAGE

Scientific Instruments at Olympia ..
Screened -Grid Amplifiers (Patents)
Screened-grid Valve, Approximate Theory of,
B. C.

Brain..

Screened -Grid Valves, New Method of using
Resistance Amplification, J. J. Dowling
28,
(Correspondence)
..
Screened -grid Valves (I.E.E. Discussion)
1 ro,
Screened -Grid Valves (Patents)
..
Selective Couplings (Patents! ..
.
Selective Reception (Patents) ..
Self-induction of Single -turn Circuits of
Various Shapes (Editorial)
Shielded -grid Valves (Patents) .
Short Radio Waves, Some New Applications
of, J. and W. Taylor
Short-wave Aerial Systems, E. Green
(Correspondence)
Short-wave Fading (Correspondence)..
Short-wave Radiation (Patents)
..
Short-wave Signalling (Patents)
353,
Short-wave Transmitting Valve (D.E.T.I.SW)
Signal Fading, The Study of (I.E.E. Paper),
Prof. E. V. Appleton
Signal Measurement, Some Methods of, K.
205,
Sreenivasan
Signal Strength Control (Patents)
Single -wave Broadcasting (Patents)
Smoothing Circuits (Patents) ..
Spot-welded Thermojunctions..
Stabilised Tetrode Circuit (Patents)
Stabilising Amplifiers (Patents)
Stabilising Circuits (Patents) .
Stability of the Tuned-grid Tuned -plate
H.F. Amplifier, R. T. Beatty ..
(Errata)
/1 2,
Static, System for Combating Effects of, T. A.
Tubbs
.
Station, Holland's Short-wave, PCJ J
.

.

.

.

(Illustration)
Substandard Wavemeter Design,
Griffiths

.

620
413

'79

296
238
233
503
304
513

635
656
476
370
267
273
III

536
45
314
698
352
172
3

147

378

324
669

Superheterodyne, A Double
Supersonic -Heterodyne Receiver, Interfering
.. 673
Oscillations in
Supersonic Receivers (Patents)
697
Surges in Eliminator Smoothing Circuits 601,680
Switch -controlled Receiver (Patents)
293
Symbolical Algebra (Editorial)
237
Symbolical Algebra, J. A. Ratcliffe ..
.. 239
.

(Correspondence)

..

340

Telephone Set, Marconi roo -watt XMB I .. 360
Television Apparatus (Patents), 475, 531,
595, 656
Television by Invisible Rays (Patents) .. 656
..
.. 68o
Television (Correspondence) ..
..
.. 653
Television Rectifiers (Patents) ..
Television Systems (Patents) ..
107, 353, 698
Tetrode Circuit, Stabilised (Patents) ..
.. 698
Thermojunctions, Spot-welded
..
314
43
Theory of the Flat Projector (Correspondence)
.. 171
Torusolenoid (Patents)..
..
Transformers and Microphone Amplifiers,
H. L. Kirke ..
..
..
361, 443

Transformers, Protecting (Patents) ..

..
spondence)
Tuner, A Flexible (Patents)

..
..

..
..

PAGE

595

635, 682
.. 112

61

513
335
293
233

134

..

Transmitters, Valve (Patents) ..
Transmitting Station, Waves of Definite Frequency but Varying Amplitude (Cone -

354

Ultra High Frequencies, Handling (Patents)

234

Generators
High-Frequency
Ultra
(Patents)
.
294
Upper Atmosphere, Radio Transmission and
..
the (Editorial)
657

Valve
Valve

Characteristics, .The Application of
Charts to, M. Reed
Valve, Four -Electrode, Characteristic Curves,
N. R. Hall ..
..
..
..
Valve, The Frenotron ..
Valve, Short-wave Transmitting (D.E.T.I.SW)
Valve Current from A.C. Mains, J. K. Jennings
Valve Detector, A Novel, H. J. Neill ..
..
..
Valve-Detector, A New Idea for
..
Valve Filaments, A.C. (Patents)
III,
..
Valve Filaments, The Use of A.C. Current for
Heating, C. W. Oatley
Valve Tester, Direct Reading, M. G. Scroggie
Valve Transmitters (Patents) ..
Valves in Parallel, The Performance of (Correspondence ..
..
42, 220,
Valves as
High -Frequency Generators
..
(Patents)
Valves, Four -Electrode (Patents)
..
Valves, Multi -Electrode (Patents)
..
Valves, Multi-Stage (Patents) ..
533,
Valves, Paralleled, Feeding Resistive Loads,
W. Baggally
..
Valves, Screened -grid, Approximate Theory
of, B. C. Brain
..
Valves, Screened -grid (I.E.E. Discussion)
Valves, Screened Grid, Resistance Amplifition with, J. J. Dowling ..
..
..
Valves, Screened -grid (Patents)
uo,
Valves, Triode, The Power Factor and Capacity of the Electrodes and Base ..
..
Voltage Regulation in H.T. Eliminators
(Patents)
Voltmeter, Reflex, Further Notes on, W. B.
Medlam and U. A. Oschwald
..
Volume Control, Automatic (Patents)
..

571

198
214
370
77
74
515
172

380
480
595
282
172

296
416
654
315
179
335
61

233
16

532
56
414

Washington International Radiotelegraphic

Convention (I.E.E. Chairman's Address)
Wavelengths, Allocation of European Broad..
cast, Siffer Lemoine
..
..
Wavemeter Condenser, A New Precision,
W. H. F. Griffiths

..

Wavemeter Design, Substandard, W. H. F.
Griffiths

..

666

386
278
324

Wavemeters, Precision, The Accuracy and
Calibration Performance of Variable Air
Condensers for, W. H. F. Griffiths
17, 63
Waves, Wireless, Attenuation over Land
(I.E.E. Paper), R. H. Barfield ..
.. 25
Weather Conditions, Their Effect on LongReception,
S.
K.
Lewer..
152
distance
Wired Wireless (Patents)
..
.. 652
Wiring Systems (Patents)
..
..
697

INDEX TO AUTHORS.

II.
ALLEN, R. G.
APPLETON, PROF. E. V.
ASHWORTH, M. H.
..
BAGGALLY, W. ..
BARCLAY, W. A.

..

PAGE

.
(I.E.E. Paper)
..
..
..

..
..
..

..
..

259
267
311
315

211, 431, 499, 66o
BARFIELD, R. H. (I.E.E. Paper)
25
BEATTY, R. T. ..
..
..
3, 300
BIRD, L. T.
.
..
327, 371
BLIGH, N. R., and CLARK, H. A.
491
.

CHAPMAN, S. R. (I.E.E. Paper)
CLARK, H. A., and BLIGH, N. R.
LOBBOLD, G. W. A. (I.E.E. Pape r)
COLEBROOK, F. M.
..
..
COURSEY, P. R.
..

79
188
491
.. 215
538
565, 616

..

..
-

DOWLING, J. J.
.. 61
ECKERSLEY, P. P. (I.E.E. Paper)
189
EDGEWORTH, LT. -COL. K. E.
..
148
GILL, T. H. (I.E.E. Paper)
85
GREEN, E.
..
..
82, 304
GRIFFITHS, W. H. F. ..
17, 63, 278, 324, 452
HALL, N. R.
..
198
HARTSHORN, L.
184, 419
HECHT, N. F. G. (I.E.E. Paper)
.. 85
HOWE, PROF. G. W. O.
..
49
INGLIS, C. C.
..
.. 132
JACKSON, W.
..
255, 677
.

KIRKE, H. L.

..

361, 443

LEMOINE, S.
..
LI;WER, S. K.
MALLETT, PROF. E.

.

..
..

MEDLAM, W. B.
MUNRO, G. H. ..

NEILL, H. J.
..
OATLEY, C. W. ..
OSCHWALD, U. A.

RAMSEY, J. F. .
RANGACHARI, T. S.

REED, M.

PAGE

.. 386
.. 152

..

..

..
..

..

..
..

..

A...

.. 56
.. 669
264, 501, 633
135, 322, 571
.. 252
480
88, 673
.. 201

ROBINSON, E. HOWARD

SCROGGIE, MARCUS G.
SMITH -ROSE, R. L. (I.E.E. Paper)
SOWERBY, A. L. M.
..
..
STOFF, W., and M. VON ARDENNE
SREENIVASAN, K.
..
SYMONDS, A. A.
..
TAYLOR, J. and W.
..
THOMAS, H.
..
TUBBS, E. A.
UNDERDOWN, A. E. (I.E.E. Paper)
VON ARDENNE, M.
..
..

437

56. 545
.. 242
.. 74
.. 380

.. 509

205, 273

..
..
..
..

485
503
245
.. 378
.. 215
52, 509, 556
575

..

WALMSLEY, T. ..
WARREN, A. G...
..
..
..
..
WATT, R. A. WATSON (Abstract of B.A. Paper)
WILMOTTE, R. M.
..
..
119, 538,
ZICKNER, DR. G.
..
..
..
..

60I

629
607
280

III.

ABSTRACTS AND REFERENCES.

PROPAGATION OF WAVES.

Aircraft, Short Waves for. See Miscellaneous.
On the Anomalous Dispersion and Absorption of Electric Waves.
S. Mizushinia. p. 164.

-

Über das Verhalten der Radiotelegraphischen Wellen in der Umgebung des Gegenpunktes der Antenne und Über die Analogie
zu den Poissonschen Beugungserschienungen (The behaviour
of radio telegraphic waves in the neighbourhood of the antipodal
point of the antenna, and the analogy to the Poisson diffraction
effect).
Gratsialos, p. 637.
Variations of Atmospheric Pressure as a possible Contributing
Cause of Static of Earth Currents and their Variations, and of
Variations on the Earth's Magnetic Field. --R. Hamer, p. 221.
The Attenuation of Wireless Waves over land. --R. H. Barfield,

-J.

p. 285.

The Attenuation of Wireless Waves over Land. -R. H. Barfield,

p. 100.
Die Störung des elektromagnetischen Feldes eines Senders durch
Gebäude und ähnliches (The disturbance of the electromagnetic
field of a transmitter by buildings, etc). -S. Klinke, D. 97.
Long -wave Radio Receiving Measurements at the Bureau of
Standards in 1927.-L. W. Austin, p. 883.
Deviation of Wireless Waves at a Coastal Boundary, p. 182.
The Diamagnetic Layer of the Earth's Atmosphere and its Relation
to the Diurnal Variation of Terrestrial Magnetism, -Ross Gunn,
D. 578.
Influence des Surfaces de Discontinuitè Atnu,sphériques sur la
Propagation des Ondes Courtes (Influence of the atmospheric
surfaces of discontinuity on the propagation of short waves).
G. Henri Huber, p. 101.
Zur Theorie der Lichtzerstreuung in der Erd-Atmosphäre (The
Theory of Light Dispersion in the Earth's Atmiosphere).-J. J.
Tichanowsky, p. 578.
Propagation of Short Waves during a Solar Eclipse.
J. Alsvay,
p. 100.
Observations pendant l'Eclipse du 29 Juin 'Observations during
the eclipse of 29th June). -.A. Notion, p. 31.
Compte Rendu des Observations Faites Pendant l'Eclipse de
Soleil du 29 Juin, 1927 (Report of the observations made during
the sun's eclipse, 29th June, 1927).-H. S. Jelstrup, p. 162.
Du Milieu Etheje (On the ether medium). -I.. Garrigue, p. 32.
Measurement of Fading. p. 397.
Co-operative Measurements of Radio Fading in 1925.-J. Dellinger,
C. Jolliffe, and T. Parkinson, p. 221.

-

-

-E.

Ober Beobachtungen Regelmässiger Schwunderscheinungen in
Zusammenhang Mit Schwankungen der Sendefrequenz Bei
Kurzen Wellen (Observations of regular fading effects connected
with variations in transmitter frequency in short-wave transniission).-Eppen, Scheibe and Weight, p. 461.
Fading on Short Waves at Long Distances. --F. Gherzi. p. 637.
The Study of Signal Fading. --E. V. Appleton, p. 578.
The Study of Signal Fading, p. 341.
Germans Overcame Radio Fading, p. 684.
Messungen der elektromagnetischen Feldstärke zur 13estiuunung
der Reichweite eines Rundfunksenders (Measurements of electromagnetic field-strength to determine the range of a broadcast
transmitter), p. 99.
A Radio Field Strength Survey of Philadelphia.
Mcllwain
and W. Thompson, p. 222.
Diagramme des Champs Electriques Mesurés a Meudon pendant
le début de l'Année 1926 (Graphs of electric fields measured at
Meudon during the first part of 1926).-p. 31.
Radio Transmission Formultn.-G. W. Kenrick, p. 578.
Sur les Propriétés Diélectriques des Émulsions Gazeuses (Dielectric
properties of gaseous emulsions). -C. Pawlowski, p. 518.
Influence de la Nature du Sol sur l'Emission et la Reception Raclioelectriques (Influence of the nature of the ground on wireless
transmission and reception). -L. Bouthillon, p. 182.
Measurements of the Effective Heights of the Conducting Layer
and the Disturbances of 19th August, 1927.-0. Dahl and L.
Gebhardt, p. 285.
Effective Heights of the Kennelly -Heaviside Later in December,
1927, and January, 1928.-Breit, Tuve and Dahl, p. 883.
Studies of High-frequency Radio Wave Propagation.-A. Hoyt
Taylor and L. C. Young, p. 460.
Raumstrahlung von Horizontal -Antennen (Space Radiation from
Horizontal Antenne).-A. Meissner, p. 100.
Über die Bestimmung des Günstigsten Ausstrahlwiukels bei Horizontalen Antennen (Determination of the optimum projection
angle for horizontal aerials). -Meissner and Rothe, p. 837.
Ionisation of the Upper Atmosphere. -E. O. Hulburt, p. 397.
Ionisation in the Upper Atmosphere. -E. O. Hulburt, p. 221.
Sur l'Interprétation de Résultats Expérimentaux relatifs aux
Propriétés Diélectriques des Gaz Ionisés (On the interpretation
of some experimental results concerning the dielectric properties
of ionised gases).-H. Gutton, p. 222.

-Ii.

Experiments and Observations concerning the Ionised Regions
of the Atmosphere. -R. A. Heising, p. 222.
Seasonal Variation in Signal Strengths of the 20 -metre Wave from
Nauen in Japan. -T. Nakagami and T. Ono, p. 683.
Discussion on Long-distance Receiving Measurements at the
Bureau of Standards in 1925 (L. \V. Austin). -K. Sreenivasan,

p. 100.
Discussion on Long Distance Radio Receiving Measurements at
the Bureau of Standards in 1925 (L. W. Austin). -B. H. Kynaston,
P. 285.
La Précision des Mesures et son Contrôle dans L'Opration des
Longitudes Mondiales (The Precision of Measurement, and its
Control, in the Determination of World Longitudes). -A. Lambert, p. 516.
Concerning Lunar Effects on Electromagnetic Waves. -Greenleaf
Pickard, p. 637.
L'État Magnétique de la Terre (The Earth's Magnetic Condition).
J. Granier, p. 637.
The Influence of the Earth's Magnetic Field on Wireless Transmission.
V. Appleton, p. 683.
The Daily Terrestrial Magnetic Variations ; and the Sun's Magnet c
Field. -S. Chapman, p. 683.
On the Diffraction of the Magnetic Electron.-C. G. Darwin, p.883.
Recent Research in Greenland on Terrestrial Magnetism.-de la
Cour, p.578.
Radio Communication. -G. Marconi, p. 222.
The Measurements Of the Field Intensities of some High Power
Long Distance Radio Stations. Part I. -Bolinas and Bordeaux.
Yokoyama and T. Nakai, p. 683.
Oscillographic Observations on the Direction of Propagation and
Fading of Short Waves. -H. T. Friis, p. 461.
The Effect of Ozone on the Temperature of the Upper Atmosphere.
H. Gowan, p- 683.
Long Wave Radio Reception and Atmospheric Ozone. -K.
Sreenivasan, p. 683.
Étude de la Couche d'Ozone de la Haute Atmosphère Pendant
la Nuit (Investigation of the layer of ozone in the upper atmosphere during the night). -D. Chalonge, p. 285.
Etude des Fluctuations Nocturnes de l'Ozone Atmosphérique (Night
fluctuations in atmospheric ozone).-D. Chalonge, p. 517.
Observations on the Height of the Ozone in the Upper Atmosphere
-Gôtz and Dobson, p. 517.
The Propagation of Radio Waves along the Surface of the Earth
and in the Atmosphere, by Professor P. O. Pedersen.
C.
Rybner, p. 222.
Polarisation of Radio Waves. --J. Hollingworth and R. Naismith,
p. 163.
On a Method of Determining the State of Polarisation of Down coming Wireless Waves. --E. V. Appleton and J. A. Ratcliffe,
p. 221.
The Polarisation and Fading of Short Wireless Waves.
L.
Eckersley, p. 397.
The Polarisation of Radin Waves.
Hollingworth, p. 460.
Propagation Around the Earth, p. 341.
fiber die Fortpflanzung elektromagnetischer Wellen (On the
Benndorf and A.
propagation of electromagnetic waves).
Székely, p. 341.
Observations et Travaux Récents sur la Propagation des ondes
Électromagnétiques (Observations and recent work on the
Propagation of electromagnetic waves). -R. Mesny, p. 460.
Zur Theorie der Ausbreitung Elektromagnetischer Wellen Längs
der Erdoberfläche (The Propagation of Electromagnetic Waves
over the Earth's Surface). -R. Weyrich, p.516.
Les Phénomènes de Propagation des Ondes Radiotélégraphiques
(The phenomena of propagation of radio -telegraphic waves).
R. Jouast, p. 578.

-

-E.

-E.

-E.

-J.

-T.

-J

-H.

-

She Lorentz Recipracity Theorem for Electric Waves. -Stuart
Ballantine, p. 341.
'l'he Reflecting Layer of the Upper Atmosphere. -G. H. Munro,

p. 341.
On tiffe Refraction of Electro-Magnetic Waves in a Spherically
Y. Baker, p. 31.
Stratified Medium.
Report of the Chairman of the Commission on Radio Wave PropagaInternational
Union
of Scientific Radio Telegraphy.
tion,
L. W. Austin, p. 285.
O. Hulburt, p. 285.
On Round the World Signals,
The Scattering of Wireless Waves.
L. Eckersley, p. 221.
Propagation
of
The
Schrödinger Waves in a Uniform Field of
Force. -G. Breit, p. 637.
Propagation des Ondes Courtes Autour de la Terre (Propagation
Reyt, p. 462.
of Short Waves round the Earth).
NakaDiurnal Variation in Signal Strengths of Short Waves.
garni and T. Ono, p. 683.

-T.

-

-E.

-T.

-J.

-T.

Note on the Short Wave Long Distance Transmission. -T.
Minohara and K. Tani, p. 683.
Suite d'une Etude sur la Propagation des Ondes Courtes (ConA

8

tinuation of an investigation on the propagation of short waves).
-M. Lardry, p. 81.
Correlation of Long Wave Transatlantic Radio Transmission with
other Factors affected by Solar Activity.-C. N. Anderson, p. 285.
On the Influence of Solar Activity on Radio Transmission.-L.
Austin and I. Wymore, p. 221.
Relation entre les Oscillations Régulières des Champs Electriques
et Magnetiques Terrestres, et les Foyers Solaires Diamétraux
(The relation between the regular oscillations of the terrestrial
electric and magnetic fields and the diametrical solar foci).
A. Nodon, p. 341.
Une Recrudescence Importante des Taches Solaires dans la
Deuxième Quinzaine de Février, 1928 (Significant renewed
activity of sun spots in the last fortnight of February, 1928).H. Memery, p. 285.
Note on Total Reflection of Electric Waves at the Interface between
Two Media. -H. M. Macdonald, p. 516.
A Transmitter-modulating Device for the Study of the Kennelly
Heaviside Layer by the Echo Method. -Tuve and Dahl, p. 516.
Further Measurements on Wireless Waves received from the Upper
Atmosphere. -R. L. Smith -Rose and R. H. Barfield, p. 31.
A Theory of the Upper Atmosphere and Meteors. -H. B. Maris,

-

p. 222.
Sur la Vitesse de Propagation des Ondes Radiotélégraphiques (On
the velocity of propagation of radio waves). -A. Lambert, p. 285.
The Effect of Weather Conditions on Long-distance Reception.S. K. Lewer, p. 221.
Charman, p. 31.
Wave Propagation and the Weather.
Woods and Wireless. -R. H. Barfield, p. 482.
Woods and Wireless. -B. Rolf, p. 341.

-F.

ATMOSPHERICS AND ATMOSPHERIC ELECTRICITY.
Notes on Aperiodie Amplification and Application to the Study of
Atmospherics.-A. Hund, p. 638.
Present State of Knowledge of Atmospherics. -R. A. Watson Watt,
p. 685.
The Present State of our Knowledge on Atmospherics. -R. A.
Watson Watt, p. 684.
Relations entre les parasites atmosphériques et les phénomènes
météorologiques. (Relation between atmospherics and meteorological phenomena.) -R. Bureau, p. 684.
C. McLennan, p. 638.
The Aurora and Its Spectrum.
Atmospherics at Watheroo, Western Australia.
E. Cairns, p.
101.
An Automatic Recorder for Measuring the Strength of Radio
Signals and Atmospheric Disturbances, p. 463.
Über die Hypothese, Dass die Höchsten Atmosphärenschichten
Durch Beta-Strahlen Erwärmt Werden (The hypothesis that
the highest layers of the atmosphere are heated by p-rays). -H. Petersen ; reply by W. Anderson, p. 518.
Carriers of Electricity in the Atmosphere. -A. M. Tyndall, p. 517.

-J.

-J.

Elektrische Leitfähigkeit der Atmosphäre und Kondensationskernzahl (Electrical Conductivity of the Atmosphere and ConScholz, p. 684.
densation Nucleus Numbers).
Sur la Loi de Constitution de l'Atmosphère (The law of atmospheric
constitution).-Esnault-Pelterie, p. 579.
A Note on Corona at High Humidity. -A. W. Simon, p. 402.
Sur la Loi de Variation de Densité de L'Atmosphère en Fonction
D'Altitude (The Law of Variation of the density of the atmosphere as a function of the altitude). -Esnault-Pelterie, p. 517.
Méthode Pratique de Calcul de la Rigidité Diélectrique de l'Air
(A practical method of calculating the dielectric strength of air).

-J.

-G. Devillez, p. 579.
Die Erhaltung der Erdladung durch den Blitzstrom (The Maintenance of the Earth's Charge by Lightning Currents).-A. Wigand,
p. 837.
The Earth's Electric Charge. -W. F. G. Swann, p. 342.
A New Arrangement for showing the Diurnal Variation in the
Intensity of the Earth's Surface Charge at a Given Place.
F. Sanford, p. 637.
Observations on Atmospheric Electrical Conductivity in Connection with the Solar Eclipse of June 29th, 1927. -Nolan and
O'Brolchain, p. 463.
Système Antiparasite Marrec (The Marres system for eliminating
atmospherics). -Y. Marrec, p.32.
Electric Potential Gradient Measurements at Eakdalemuir,1913-23.
-R. A. Watson, p. 579.
La Prévision des Cyclones de la mer des Antilles et du Golfe du
Mexique (Forecasting cyclones).-Laforest Duclos, p. 518.
The Directional Observations on Atmospherics in Japan. -E.
Yokoyama and T. Nakai, p. 884.
High Voltages from the Atmosphere, p. 462.
On the Sources of Atmospherics Received in Japan.
Obata,
p. 579.
On Thunderstorms in Japan and Recent Theories of Thunder
Electricity.-S. Fujiwara, p.579.
Observations sur les Perturbations Atmospheriques dans les Iles
Kouriles Septentrionales (Atmospherics in the N. Hurle Islands).
-Nagashima and Matsudaira, p. 579.
Some Electrophysical Conditions Determining Lightning Surges.
H. Norinder, p. 516.

-

-J.

-

Sur L'Ionisation Intense de l'Air dans les Lieux Fréquemment
Foudroyés (Intense ionisation of the air in spots frequently
struck by lightning).-Dauzére and Bouget, p. 517.

Progressive Lightning. -C. V. Boys, p. 638.
Changes in the Electric Field due to Lightning Discharges.
Jensen, p. 223.
Einige Untersuchungen Über den Blitz (Some investigations into
Lightning-flashes).-L. Binder, p. 397.
On the Quantity of Electricity Discharged in a Lightning Stroke.
A. W. Simon, p.517.
Zur Frage nach der Natur der Kugelblitze (The Nature of Globular
Lightning). -K. F. Bottlinger, p.684.
Wirkung Eines Blitzschlages (The Effect of a Lightning-stroke). -F. Janetzky, p.637.
Rendering Visible a Magnetic Field.-Elihu Thomson, p. 679.
The Value of Magnetic Investigations in New Zealand and Samoa.
C. Chree, p. 685.
Sur l'Orage Magnétique du 7 au 8 Juillet, 1928 (The Magnetic
Storm of 7th -8th July, 1928).-Ch. Maurain, p. 638.
Magnetic Storms. -A. H. R. Goldie, p. 685.
Atmospheric Measurements at the Shuan-Chiao Radio Station.
Kinase, Maeda and Saito, p. 578.
Wireless and Meteorology, p. 102.
Methods of Reducing the Effect of Atmospheric Disturbances.
E. H. Armstrong, p. 164.
Some Recent Work on the Light of the Night Sky (Part I.). Rayleigh, p. 638.
Radio Reception and Northern Lights, p. 838.
Radioaktive Niederschläge auf Hochantennen (Radioactive deposit
on high antennæ).-F. Schindelhauer, p. 518.
The Range of Atmospherics, p.10L
R. Carson, p. 579.
The Reduction of Atmospheric Disturbances.
La Résonance et les Atmosphériques (Resonance and atmospherics).
p.
-H. de Bellescize, 32.
Zur Frage der Periodizität der Seismischen und Vulkanischen
Erscheinungen (The periodicity of seismic and volcanic phenomena).-W. B. Schostakowitsch, p. 638.
Relations Entre la Propagation des Ondes Électromagnétiques,
l'Activité Solaire et l'État Atmosphérique (Relations between
the propagation of electromagnetic waves, solar activity and the
condition of the atmosphere).-A. Nodon, p. 482.
The Correlation of Solar and Terrestial Magnetic Phenomena.
S. Chapman, p. 517.
Anfangspannungen für Mehrfach Elektroden in Luft (Initial
sparking voltages for multiple-electrodes in air, p. 397.
Observation, Enregistrement et Prévision des Orages an moyen
des Ondes électriques (Observation, recording and forecasting
of Storms by Electric Waves). -A. Turpain, p. 684.
The Fields of Force in the Atmosphere of the Sun. -A. Buss,
P. 32.
The Sun's Outer Atmosphere.-E. A. Milne, p. 462.
La Sismicité du Soleil et la Périodicité des Orages Magnétiques
(The sun's " seismicity " and the periodicity of magnetic storms).
-E. Belot, p. 223.
Sun-Spot Numbers and Annual Rainfall in New Zealand. -E.
Kidson, p. 685.
The Relation of Radio Reception to Sunspot Position and Area.
G. W. Pickard, p. 101.
Large Magnetic Storms and Large Sunspots.-Greaves and Newton
p. 579.
The Polarity of Thunderclouds and the Interchange of Electricity
between Thunderclouds and the Earth.-B. F. J. Schonland,
p. 684.
The Electrostatics of the Thunderstorm.-A. W. Simon, p. 32.
The Mechanism of Thunderstorms, p. 685.
Atmospherics and Transatlantic Telephony.-A. G. Lee, p. 32.
Bartels, p. 517.
The Upper Atmosphere.
The Raman Effect and the Spectrum of the Zodiacal Light.-L. A.
Ramdas, p. 517.
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PROPERTIES OF CIRCUITS.
La Question d'Amplification. II. La Rétroaction. -P. Olinet,
p. 579.
Zur Theorie der Endverstärkung (Theory of last stage amplification).
-M. von Ardenne, p. 184.
Zur Niederfrequenzverstärkung mit Drosselspulenkopplung (Low
frequency amplification with choking-coil coupling).-H. Kafka,
p. 398.

Über die Spannungsverstärkung Mittels Transformatorenkopplung
beim Niederfrequenzverstärker (Voltage amplification by Transformer -coupling in L.F. Amplifiers).-H. Reppisch, p. 580.
Resistance Amplifiers. -P. Tyers, p. 102.
Sur une Nouvelle Méthode d'Amplification des Courants Alternatifs
à Haute Fréquence (A new method of amplifying H.F. currents).
Bethenod, p. 518.
Effect of Anode -grid Capacity in Detectors and L.F. Amplifiers.
W. B. Bedlam, p. 840.
Effect of the Antenna in Tuning Radio Receivers and Methods of
Compensating for It. -Sylvan Harris, p. 639.
Notes on Aperiodic Amplification and Application to the Study
of Atmospherics.-A. Hund, p. 639.
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Quantitaves zur Audfongleichrichtung (Quantitative Measurements
on AudiOn-rectification).-M. v. Ardenne, p. 685.
Back Coupling in L.F. Amplifiers. -M. G. Scroggie, p. 102.
Ein experimenteller Beitrag zum Spulenprob em (An experimental
contribution to the coil problem). -R. Rücklin, p. 636.
Gekopplete Kreise (Coupled circuits). -W. Kummerer, p. 164.

The Resonance Curves of Coupled Circuits. -E. Mallett, p. 640.
A Vector Loci Method of Treating Coupled Circuits. -E. Mallett,
p. 165.
Über Stromverhältnisse in einem induktionsfreien Widerstand,
der parallel zu einem Schwingungskries geschaltet ist (On the
current relations in an inductance -free resistance, connected in
parallel with an oscillatory circuit). -D. Doborzynski, p. 342.
Damping Due to Grid Current in the Case of a Valve Oscillator.
M. Reed, p. 483.
On Banks of Paralleled Valves Feeding Resistive Loads without
Distorting the Wave Form. -W. Baggally, p. 463.
Distortion Correction in Electrical Circuits with Constant Resistance Recurrent Networks.-O. J. Zobel, p. 579.
Rectification as a Criterion of Distortion in Amplifiers. -M. von
Ardenne, p. 165.
Ober die nichtlineare Verzerrung von Lautsprechern und Fernhörern (On the non-linear distortion of loud -speakers and telephones). -E. Meyer, p. 168.
Sur la Distorsion Téléphonique et sa Mesure (Telephonic distortion
and its measurement). -P. David, p. 584.
Über den Einfluss der Nichtlinearen Eisen-Verzerrrungen auf die
Güte und Verständlichkeit eines Telephonic-Übertragunssystemes (The influence of non-linear iron-distortion on the
quality and intelligibility of telephone transmission). -G. V.
Békésy, p. 528.
On the Distortionless Reception of a Modulated Wave and its
Relation to Selectivity. -F. Vreeland, p. 286.
Discussions on the Distortionless Reception of a Modulated Wave
and its Relation to Selectivity.-F. K. Vreeland, p. 343.
Discussions on the Distortionless Reception of a Modulated Wave
and its Relation to Selectivity, p. 484.
On the Distortionless Reception of a Modulated Wave and its
Relation to Selectivity, p. 520.
Untersuchungen an der Doppelgitterröhre in Raumladungsnetzschaltung (Investigation of double -grid valves in space-charge -net
Dantscher, p. 688.
connection).
Über die einem Empfänger durch Erdung zugeführte Energie (The
Energy introduced into a Receiver by Earthing). -A. Székely,
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Sur un Dispositif Électromagnétique de Lampes à Trois Électrodes
(An electro -magnetic arrangement of three-electrode valves).
J. F. Thovert, p. 580.
Zur Frage Über die Energieverteilung Zwischen dem Sender und
dem Regenerativen Empfänger (The distribution of energy
between transmitter and regenerative receiver).-G. Ostrounioff,
p. 580.
Zur Theorie der Siebketten (The Theory of Filter Chains). -Winter Günther, p. 639.
An Experimental Investigation of Forced Vibrations. ---L. W. Blau,
pp. 639 and 688.
Applications Nouvelles des Lampes à Quatre Électrodes (New
applications for four-electrode valves).-Decaux, p. 398.
On Frequency Variations of the Triode Oscillator. -D. Martyn, p. 33.
Drei Beiträge über Schwingungserzengung (Three contributions
on the generation of oscillation). -G. Jobst, p. 164.
A Graphical Method of Amplifier Coupling Design. -M. G. Scroggie,
D.
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The Phenomenon of Blocking of Potential of an Insulated Grid.
S. A. Obolensky, p. 518.
Keeping H.F. out of the L.F. Amplifier. -A. L. Sowerby, p. 165.
Der abgestimmte Hochfrequenzverstärker (The tuned high frequency amplifier). -W. Runge, p. 164.
The Cause and Prevention of Hum in Receiving Tubes Employing
Alternating Current Direct on the Filament. -W. J. Kimmel,
p. 640.

The Harmful Effects of Inter -electrode Capacity. -v. Ardenne and
Stoff, p. 640.

Inter -electrode Capacities and Resistance Amplification.-L.
Hartshorn, p. 640.
Contribution à l'Etude de la Basse Fréquence (Contribution to the
study of low frequency).-M. Dupont, p. 34.
Apparate für Verstärkungs-Messungen an Mehrfachröhren oder
anderen in Kaskade geschalteten Röhren -Anordnungen (Apparatus for amplification measurements on multiple valves or other
valve -arrangements connected up in cascade). -F. Gabriel, p.
164.
Analyse einer Elektrischen Schaltung für das Kondensatormikrophon (Analysis of an electrical circuit for the Condenser Microphone). -A. J. Jakowleff, p. 398.
Grid Current Modulations. -E. Peterson and C. R. Keith, p. 223.
Au Sujet d'une Méthode Simple de Calcul de l'Inductance de
Modulation (On the subject of a simple method of calculating the
modulation inductance). -C. Krnlisz, p. 34.

Weiterer Beitrag zur Negadynschaltung (Further contribution on
the negadyne circuit -arrangement).-E. Mittelmann, p. 223.
Les Neutrodynes.-S. Lwoff, p. 34.
Making Normal Co-ordinates coincide with the Meshes of an Electrical Network. -E. A. Guillemin, p. 33.
On the Predetermination of Oscillating Amplitudes and Circuit
Constants L, C and M under the Conditions of Maximum Output
of Triode Oscillators. -K. Kurokawa and H. Hayakawa, p. 685.
Parasitic Oscillations in the Case of a Tuned -Anode Oscillator.
M. Reed, p. 224.
Equilibres Instables et Régimes Statiques Parasites dans les Circuits Électriques Associés aux Triodes (Conditions of unstable
equilibrium and of parasitic disturbances in electric circuits
associated with 3 -electrode valves).-Podliasky, p. 580.
The Suppression of Parasitic Oscillations in Valve Circuits. -M.
Reed, p. 33.
The Relation Between Plate Current and Plate Potential in the
Thermionic Amplifier, deduced from the Orbital Motion of the
Electrons. -L. E. McCarty, p. 102.
Reactance and Admittance Curves Applied to Tuned Circuits
with and without Resistance. -L: T. Bird, p. 463.
Ober den Rückgekoppelten Verstärker (Amplifiers with Reaction
coupling).-Y. Watanabe, p. 685.
Ein Beitrag zur Quantitativen Messung von Empfängern (Contribution to the quantitative measurement of receivers).-E.
Klotz, p. 82.
A Study of the Rectification Efficiency of Thermionic Valves at
Moderately High Frequencies. -W. E. Benham, p. 224.
Ober Anodengleichrichtung (On anode rectification).-M. von
Ardenne, p. 342.
The Effect of Regeneration on the Received Signal Strength.
Van der Pol, p. 638.
Quelques Expériences avec des Triodes et les Oscillations de Relaxation (Some experiments with valves and relaxation oscillations). -B. van der Pol and J. van der Mark, p. 34.
'Stabilisation des Oscillations de Relaxation (Stabilisation of
" oscillations of relaxation ").-Bedeau and de Mare, p. 579.
Le Battement du Coeur considéré comme Oscillation de Relaxation,
et un Modèle Électrique du Coeur (Heart-beat as an Oscillation of
Relaxation, and an Electric Model of the Heart). -B. van der
Pol and J. van der Mark, p. 688.
Einige Ergänzungen und Berichtigungen zum Problem der Kippschwingungen (Some Amplifications and Corrections on the
Problem of Relaxation Oscillations).-E. Friedlander, p. 688.
Zwei Verstärker mit Ohmscher Rückkopplung in theoretische
Behandlung (Two Amplifiers with Resistance Reaction, treated
theoretically). -F. Schierl, p. 688.
Parallel Resonance and Anti -Resonance. -W. J. Seeley, p. 639.
Resonant Circuits with Reactive Coupling. -R. T. Beatty, p. 33.
Chains of Resonant Circuits.-E. Hallett, p. 639.
Reaction and Selectivity.-A. P. Castellain, p. 102.
The Short Wave Limit of Vacuum Tube Oscillators.-C. R. Englund,
D. 33.
Some Extensions of Theory and Measurements of Shot-effect in
Periodic Circuits.-H. B. Vincent, p. 224.
The Stability of the Tuned -grid Tuned-plate H.F. Amplifier.
R. T. Beatty, p. 102.
The Stability of a Valve Amplifier with Tuned Circuits and Internal
Reaction. -R. T. Beatty, p. 639.
On the Value; and the Effects of Stray Capacities in Resistance coupled Amplifiers. -M. von Ardenne and W. Stoff, p. 33.
Supers et M.F. (Superheterodynes and Medium Frequency).
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Vivié, p. 34.
The Impedance Adjusting Transformer. -C. T. Burke, p. 518.
M. Thomson, p. 640.
Characteristics of Output Transformers.
Note on Radio Frequency Transformer Theory. -Diamond and
Stowell, p. 685.
The Tuned -grid, Tuned -plate, Self -oscillating Vacuum -tube Circuit.
W. Wright, p. 639.
Les Circuits à Deux Ondes et leurs Applications (Two -wave circuits
and their applications).-L. Brillouin and E. Fromy, p. 223.
Die Selbsterregungsbedingungen bei Riickkopplungs-Röhrensendern für sehr kurze Wellen (Conditions for self-excitation in
reactively -coupled valve transmitters for very short waves).
W. Pfitzer, p. 685.
Theory of the Valve Maintained Vibrating System.-S. Jimbo,
p. 32.
Determination of the Voltage-amplification -coefficient of H.F.
Amplifiers with Resistances.-Witorsky and Konaschinisky, p.
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L. Chaffee, p. 33.
Voltage Detection Coefficient
The Theory of Wave Filters containing a Finite Number of Sections
A. Wheeler, p. 518.
Kettenleiter, (1) Drossel -und Kondensatorketten, (2) Siebketten
(Wave-filters, (1) Choking -coil -and condenser filters, (2) Waveband filters). -H. Bock, p. 398.
Uber das Verhalten Symmetrischer, Verlustfreier Kettenleiter
zwischen ohmschen Widerständen (The behaviour of symmetrical,
foss-free Wave -filters between ohmic Resistances). -R. Feldtkeller, p. 398.
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Zusammengesetzte Rahmenantennen (Combined Frame Aerials).
-Turlyghin and Ponomareff, p. 641.
Die Elektrischen Eigenschaften der Rundfunksender -Vorverstärker im Hinblick auf ihre akustischen Qualitäten (The electrical
properties of broadcast transmitter preliminary amplifiers with
a view to their acoustical qualities). -H. Rukop, p. 343.
Note sur le Choix Préliminaire des Constantes Electriques d'une
Antenne Pseudosymétrique (Note on the preliminary choice of
the electric constants of a pseudosymmetrical antenna. -(M.
Waserman, p. 224.
Complex Transmitting Antennae.-Turlygin and Ponomarev, p. 518.
Generalised Theory of Antennae, -R. M. Wihnotte, p. 224.
Calcul des Constantes Electriques et Mécaniques des Antennes
Pseudosymétriques avec Application aux Antennes genre FL
(Calculation of the electrical and mechanical constants of pseudo symmetrical antennae, with application to antennes of the FL
type).-M. Stern, p. 35.
Les Antennes d'Emission (Transmitting antennae). -M. A. Cremailh,
p.84.
Compensation des Courants Induits entre Antennes Emettrices
Voisines (Compensating the currents induced between neighbouring transmitting antennae). -H. Chireix and R. Villein,
p. 288.
Ü ber die Zieherscheinung beim Lichtbogen -generator (On oscillation hysteresis phenomena in the arc generator).-H. Poleck,
p. 185.

Bennerkungen zu der Arbeit von Horst Winkler " Zieherscheinungen
beim Lichtbogensender" (Remarks on Horst Winkler's paper,
" Oscillation hysteresis phenomena in the case of arc transmitters ").-W. Burstyn, p. 224.
I.a Théorie du Rayonnement de la Beam Antenne (The Theory
of the Radiation front a Beam Aerial). -G. F. d'Ailly, p. 463.
On the Wireless Beam of Short Electric Waves (VIII). -S. Uda,

p. 103.
On the Wireless Beam of Short Electric Waves (IX). -S. Uda, p.103.
On the Wireless Beam of Short Electric Waves High Angle
Radiation of Horizontally Polarised Waves. -S. Uda, p. 580.
Transmitting Aerials for Beam Stations. -S. I. Turlyghin, p. 399.
General Considerations of the Directivity of Beam Systems. -R. M. Wilmotte, p. 641.
A Theoretical Investigation of the Phase Relations in Beam Systems.
-Wilmotte and McPetrie, p. 641.
Beam " Wireless Telegraphy. -N. Wells, p. 483.
Allocation of Eurorean Broadcast Wavelengths (Some New Points
of View). -S. Lemoine, p. 519.
Recent Developments in Low Power and Broadcasting Sets.
I. F. Byrnes, p. 463.
Recent Development in Low Power and Broadcast Transmitters.
p. 581.
Die Rundfunksender der Welt (The World's Broadcasting Stations).
p. 463.
The Design of Choke Coils and Transformers which carry a Direct
Current.-G. W. O. Howe, p. 165.
Neuere Anwendungen der Modulations -drosseln (Recent applications of modulating chokes).-L. Pungs and F. Gerth, p. 165.
The Design of Variable Condensers for High Voltage Operations.
B. E. Smith, p. 464.
La Direction des Ourles Radioélectriques, Radio -Communications
par Ondes Courtes Projetées (The direction of radio-electric
waves. Radio communication by directed short waves). -L.
Bouthillon, p. 580.
The Distribution of Current in a Transmitting Antenna.
M.
Wilmotte, p. 463.
Short-wave Aerial Systems An Elementary Theory of the Transmission of High -Frequency Energy Along the Feeders. -E.
Green. p. 483.
Note au sujet des Ondes de quelques Métres (Note on Waves of a
few Metres Length). -R. Mesny, p, 687.
The Nature of the Field in the Neighbourhood of an Antenna.
R. M. Wilmotte, p. 841.
Über die Felder der Wechselstromleitung mit Erde und der Horizontalantenne (On the fields of alternating current wires with
earth and the horizontal antenna). -F. Pollaczek, p. 165.
Ü ber die von einem Abreissenden modulierten ungedämpften
Sender gelieferte Schwingungsform (On the form of oscillation
yielded by an interrupted modulated continuous wave transmitter).-F. A. Fischer, p. 224.
Frequenzdurchgang bei Modulierten fremdgesteuerten Sendern
mit mehreren gekoppelten Schwingkreisen (Frequenzkurven)
(Frequency variation in modulated externally controlled transmitters with several coupled oscillatory circuits (frequency
curves). -P. v. Handel, p. 342.
Über die Günstigste Belastung des Hoch-frequenz-generators (The
Optimum Loading of the H.F. Generator). -Y. Watanabe, p. 580.
Vacuum Tubes as Oscillation Generators. -D. C. Prince and F. B.
Vogdes, p. 343.
Vacuum "Pubes as Oscillation Generators. -D. C. Prince and F. B.
Vogdes, p. 686.
The Radiation Resistance and Energy Capacity of Half -wave
Aerials. -E. Green, p. 165.
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LE,E. Wireless Section : Chairman's Address. -A. G. Lee, p. 288,
Considerations affecting the Licensing of High -frequency Stations.
S. C. Hooper, p. 686.
Über den Verlustwiderstand bei Leitung von Hochfrequentem
Wechselstrom durch Erde (On the resistance loss when alternating current of high frequency is conducted through the earth.)
R. Mayer, p. 342.

Production of Intense Extra -short Electromagnetic Waves by
" Split -anode Magnetron." -K. Okabe, p. 399.
Study of Modulation in Wireless Telephony. -S. Chiba, p. 343.
Polar Diagrams Due to Plane Aerial Reflector Systems. -T.
Walmsley, p. 841.
The Power in a Modulated Oscillation.-E. Howard Robinson, p. 343.
Strahlungsdichte und Empfangsfläche (Radiation density and receiving Surface). -M. Dieckmann, p. 288.
Etude d'un Générateur à Ondes Courtes (Study of a Short-wave
Generator). -F. Eland, p. 464.
50 Watt aus 220 Volt Ein Einfacher und Leistungsfähiger Kurzwellensender (A simple and efficient short-wave transmitter).
-W. Nestei, p. 399.
Some Experiments with Side -Band Telephony on Short Wavelengths. -E. Howard Robinson, p. 35.
Technical Considerations involved in the Allocation of Short Waves
(frequencies between 1.5 and 30 megacycles). -L. Espenschied.
!

p. 518.
The New York-London Telephone Circuit -S. B. Wright and
H..C. Silent, p. 34.

Ein Röhrengenerator zur Erzeugung von modulierter Hochfrequenz
für Laboratoriumszwecke (A valve transmitter for the production of modulated high frequency for laboratory purposes).
F. Gabriel, p. 34.
Ultrakurze Elektrische Wellen (Ultra -short electric waves). -A.
Esau, p. 640.
Theorie der Erzeugung von sehr Kurzen Elektromagnetischen
wellen Mittels Elektronenröhren (Theory of valve-production
of ultra-short E. M. Waves).
Sahánek, p. 640.
Beam Transmission of Ultra -short Waves. -H. Yagi, p. 519.
Telephone auf Extrem Kurzen Wellen (Telephony on Ultra -short
waves). -H. E. Hohmann, p. 580.
Die Erzeugung Sehr Kurzer Elektrischer Wellen mit Wechselspannung nach der Methode von Barkhausen und Kurz (The
production of ultra-short waves by the B -K method but with
A.C. voltage). -W. Wechsung, p. 580.
Die Erzeugung sehr kurze Elektrischer Wellen mit Wechselspannung
. (The
Productions of very short waves with A.C.
voltage ...).-W. Wechsung, p. 641.
Röhrengenerator grosser Leistung fair sehr kurze elektrische Wellen
(A Power Valve Generator for very Short Waves). -H. Wechsung,
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P. 518.

Ein Röhrenoszillator für sehr kurze Ungedämpfte Wellen (A valve
oscillator for very short undamped waves).-H. E. Hollmann,
p. 641.

RECEPTION.
A.C. Tubes Versus Series Filament Operation. -W. P. Lear, p. 484.
The Use of Alternating Current for Heating Valve Filaments. C. W. Oatley, p. 520.
Die Verwendung von Wechselstromröhren (The use of alternating
Wigand, p. 399.
current valves).
American Sets of To -day: Progress in Radio Receiver Design
during the Last Year (Illustrated), p. 464.
Eindversterkerproblemen (Problems of the final stage of ampliD. H. Tellegen, pp. 399 and 519.
fication).
On the Theory of Power Amplification. -M. von Ardenne, p. 289.
L'Amplification à Haute Fréquence par Transformateur à Second-
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aire Accordé (High -frequency amplification by transformer with
tuned secondary). -G H. d'Ailly, p. 400.
The Final or Power Stage of Amplifiers. -M. v. Ardenne, p. 642.
Anode Bend or Grid Rectification ?-A. P. Castellain, p. 225.
Anode and Grid Rectification.-A. L. Sowerby, p. 287.
Notice sur le Régulateur Anti -fading, p. 519.
The Reduction of Atmospheric Disturbances. -T. R. Carson, P. 581.
Direct Coupled Detector and Amplifiers with Automatic Grid Bias.
-E. H. Loftus and S. Y. White, p. 286.
Mauvaise Réception en Radiophonie (Faulty broadcast reception).
-R. Braillard, p. 35.
Cascade H.F. Amplifiers (A Super -sensitive Receiver " by instalments ").-If. F. Smith, p. 399.
A Plea for Choke -Coupling. -.A. L. Sowerby, p. 35.
What is the Correct Characteristic for a Variable Condenser
K. E. Edgeworth. p. 225.
Zusammenfassender Bericht Der Kristalldetektor (The crystal
detector survey of the subject). -A. Schleede and H. Buggish,
P. 225.
Über den Schwingkristall (On the oscillating crystal.) -K. Sixtus,
p. 287.
The Apparent Demodulation of a Weak Station by a Stronger One.
-R. T. Beatty, p. 464.
A Novel Valve Detector. -H. J. Neill, p. 165.
A New Idea for a Detector Valve (Posthumous), p. 642.
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Sur une Anomalie dans le Fonctionnement des Détecteurs ä Contact et sur ses Conséquences (On an anomaly in the operation of
contact detectors and its consequences).
Groszkowski, p. 225.
Sur une Vérification de la Théorie des Détecteurs et Redresseurs à
Contact (On a verification of the Lteory of contact detectors and
rectifiers). -M. Dubar, p. 102.
The Dangers of Detuning.-A.L.M.S., p. 185.
Die Fernbedienung von Funksempfangsanlagen (Attending to
radio receiving installations from a distance).-A. Ristow, p. 343.
V\orking on 8 Metres. -C. D. Abbott, p. 286.
Endverstärkerprobleme.-B. D. H. Tellegen, on. 299 and 519.
Europa-empfang im lautsprecher mit 2 bis 3 Röhren (Reception of
European stations on loud -speaker with 2 to 3 valves). -C.
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Riede:, p. 400.
Drei Einröhren-Experi ment ier-Empfänger (Three One -Valve
Experimental Receivers). --Günther and Schreiber, p. 461
Fading and the Detector Advantages of Leaky Grid Detection
in Minimising Effects of Fading, p. 687.
Die Verwendung von Siebkreisen (The Use of Filter Circuits). -\V.
Nestel, p. 464.
Die Anwendung der Rahmenantenne (The use of frame-aerials).
E. Schwandt, p. 399.
Sur les Contacts Imparfaits (On imperfect contacts).-H. Pélabon,
P. 35.
The Indirectly Heated Cathode Receiver. -A. P. Castellain, p. 287.
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Locating and Correcting Propagated
Evans, p. 165.
Tracing Radio Interference.
Hanly,
The Kilo-mag Four : A Screened Grid
H.F. Amplification.-H. F. Smith. p.

J.

Radio Interference. -C.

p. 165.

Set with a Thousand -fold
687.
The Last Stage, p. 102.
Spannungsbegrenzer für Verstärker (Voltage Limitation for Amplifiers).-O. Kappelmayer, p. 581.
Loose Coupling (Some notes on two -circuit receivers).--" Radiophare," p. 520.
Low -frequency Oscillation.-U.I.G.P., p. 185.
Ein Netzanschlussempfänger für 220 -volt Gleichstrom (A " mains fed " receiver for 220 volts D.C. supply). :A. Leunig, p. 399.
Valve Current from A.C. Mains.
K. Jennings, p. 165.
Liber ' den Netzanschluss von Widerstandverstärkern (Mains
Supply for Resistance Amplifiers). -H. Kröncke, p. 464.
Mains Supply for Valve Receivers, p. 581.
Further Notes on the " Megavox Three." -N. W. McLachlan,
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p. 887.
Le Phénomène de Miller dans I -'Amplification Haute Fréquence
(The " Miller " effect in high frequency amplification). -G. H.
d'Ailly, p. 519.

Fernempfang mit Mehrfachröhren (Distant reception with multiplevalves). -R. Neuroth, p. 581.
Modern Naval Receivers (Long -Range Sets with Screened Grid
H.F. Amplifiers), p. 464.
New Apparatus, p. 399.
The Causes and Prevention of Actual and Incipient L.F. Oscillation. -W. I. G. Page, p. 343.
A Radio -receiving Oscillator for Receiver
Investigations. -G.
Rodwin and T. Smith, p. 224.
Wireless at the Paris Fair (Some Interesting Exhibits Described),
p. 484.

Ein Empfänger mit schirmgitterröhre (A receiver with screened grid valve). -O. A. Klotz, p. 399.
Ein Fünfröhren-interflex-empfänger mit Abstimmbarer Abschirmung (A 5-valve-interflex-receiver with adjustable screening).
-H. Günther, p. 400.
The Problem of Selectivity.-A. Castellain, p. 35.
Ein Einfacher Kurzwellen-empfänger mit Zweifachröhre (A simple
short-wave receiver with double -anode valve). -W. Nestel, p. 400.
Bau und Betrieb eines Kurzwellenempfängers mit einer N.F.Dreifächröhre (Construction and Use of a Short-wave Receiver
with One L.F. Triple Valve). -M. v. Ardenne, p. 641.
Untersuchungen an einen Empfangsgerät fur kurze Wellen (Investigation of a receiving instrument for short waves).
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Cords, p. 286.
Rectifiers and Smoothing Circuits. -F. Record and I. H. Holmes,
p. 102.
System for Combating Effects of Static. -E. A. Tubbs, p. 520.
Harmoniques et Super-réaction. -L. La Porte, p. 400.
Les " Super -réactions " (Super -regeneration). -P. David, p. 519.
Un Super -Valise (A Super- " suit -care " -receiver).-G. Chaillon,
p. 399.
Switch-over Three. -H. F. Smith, p. 520.
Some Correlations of Radio Reception with Atmospheric Temperature and Pressure.--G. W. Pickard, p. 519.
\Vert und Wirksamkeit des Tonveredlers (The value and efficiency
of the " tone -improver ").-E. Schwandt, with reply by H.
Kröncke, p. 399.
Der Betrieb Eines Hochleistungs-tropadyn-empfängers (The
working of a high -efficiency Tropadyne receiver). -E. Schwandt,
p. 400.
Tuned Radio -Frequency Amplifiers. -R. S. Glasgow, p. 464.
Two -range Four. -F. H. Haynes, p. 642.
Über unverzerrte Leistungsabgabe durch Elektronenröhren (On
undistorted reproduction with valves). -A. Forstmann, p. 343.
A Non -radiating Super -sensitive One Valve Crystal Receiver
valve Loud -speaker Set. -P. W. Willans, p. 400.
Volume Control, p. 287,
Automatic Volume Control, p. 35.
Automatic Volume Control for Radio Receiving Sets. -H. A.
Wheeler, p. 165.
Radio Receiver Volume Control. -A. B. Whittaker, p. 887.
A Note on Volume Control, p. 102.
Acoustic Wave Filters and Audio -frequency Selectivity. -R. B.
Bourne, p. 641.
:

VALVES AND THERMIONICS.
The Application of Alignment Charts to Valve Characteristics.
M. Reed, p. 642.
Ubre den Einfluss Hoher Ohmscher Anodenwiderstände auf den
Gitterwiderstand sin Verstärkerröhreu (The influence of high
ohmic Anode -resistances on the Grid -resistance of Amplifier valves). -E. Döring, p. 400.
Über die Kompensation der Schädlichen Kapazitäten und Ihrer
Rückwirkungen bei Elektronenröhren (The compensation for
undesired capacities and their effects in valves). -V. Ardenne
and W. Stoff, p. 402.
Über die Kompensation der Schädlichen Kapazitaten . . (The

-

.

The Pentode. -W. I. G. Page, p. 520.
The Output Stage and the Pentode. -N. W. McLachlan, p. 520.
Ein Reise-empfänger mit einer Vierfachröhre (A portable receiver
with one four -anode valve). -N. Werner, p. 400.
The Power Supply of Wireless Sets. -G. F. J., p,. 102.
Progress in Radio Receiving during 1927.-.A. N. Goldsmith, p. 287.
A New Method of Push-pull (Advantages to be gained by Employing Tapped Loud-speak, r Windings). -L. E. T. Branch, p. 399.
The Theory of "Pus.-^nll."-N. W. McLachlan, p. 464.
Amplification and Nigh Quality (Permissible Gain per Stage for
Good Reproduction). -N. W. McLachlan, p. 399.
Quality and the Ar ode Rectifier. -A. I.. Sowerby, p. 165.
Good Quality in H.F. Amplifiers. -C. Inglis, p. 225.
Sur la Qualité de la Reproduction Radio -phonique (The quality of
radiophonie reproduction). -P. David, p. 581.
Quantitative Determination of Radio -receiver Performance, p. 102.
Smooth Reaction Control. -A. P. Castellain, p. 287.
Compromise in Receiver Design (Part 5. The H.F. Amplifier.
How the Tuned Circuits Affect Quality), p. 581.
A High -efficiency Receiver for a Horn -type Loud -speaker of Large
Power Capacity. -E. C. \Vente and A. L. Thuras, p. 224.
A New Receiver : The Design of a Screened Grid and Pentode
Three.-N. W. McLachlan, p. 642.
Un 4 Valvole di Uso Generale (A 4 -valve general purpose receiver).
-U. Guerra, p. 225.
High -Note Loss in Resistance Amplifiers. -A. L. Sowerby, p. 287.
A New Method of Using Resistance Amplification with Screened
Grid Valves.
J. Dowling, p. 165.
Calculations for Resistance Amplifiers. -A. L. M. Sowerby, p. 287.
Retro -action in Amplifiers. -H. A. Thomas, p. 343.
Weiteres über die Schinngitterröhre (More about the Screened-grid
Valve). -H. Kröncke, p. 399.
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Compensation

for

undesired

capacities

.. J.-Ardenne and

Stoff, p. 486.
the New Cosmos A.C. Valve, p. 36.
The Cossor Screened Valve, p. 103.
Die Stromverteilung in Dreielektrodenröhren und Ihre Bedeutung
für die Messung de Voltaspannungen (Current -distribution in
three -electrode Valves and its importance for the measurement
of Contact -potentials). -H. Lange, p. 400,
Die Stromverteilung in Dreielectrodenröhren
. (Current
disLange, p. 466.
tribution in three -electrode valves
Die Stromverteilung in Dreielektrodenröhren . . .-H. Lange,
p. 520.
A propos de la Recherche de la Démodulation Parfaite (The search
after perfect demodulation). -G. E. Petit, p. 401.
Une Suggestion Nouvelle pour Augmenter l'Efficacité de la Détection (A New Suggestion for increasing the Efficiency of Detection).
Marcot, p. 582.
La Détection par Lampe (Detection by Valve).
David, p.642.
H. Fowler and
Electron Emission in Intense Electric Fields.
I.. Nordheim, p. 400.
11ber den Mechanismus von Elektronen Schwingungen (The MecE. Hohmann, p. 582.
hanism of Electron -oscillations).
The Restored Electron Theory of Metals and Thermionic Fonnulx.
H. Fowler, p. 226.
Einige Überlegungen zur physikalischen Bedeutung der Glühelektronen-Emission (Some considerations on the physical significance
of incandescent electron emission). -A. v. H¡ppel. p. 344.
Relations of Field-Currents to Thermionic-Currents.-R. A. Millikan
and C. C. Lauritsen, p. 344.
On Electrical Fields near Metallic Surfaces. -J. Becker and D.
Mueller, p. 225.
On Electrical Fields near Metallic Surfaces.
Becker and D.
Mueller, p. 288.
H. Banner, p. 38.
The Valve Filament at Constant Voltage.

...).-H.
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Graphs for the Design of Bright-emitting Tungsten Filaments.
N. Kato, p. 688.
Some Characteristics and Applications of Four-electrode Tubes.
J. C. Warner, p. 345.
Applications Nouvelles des Lampes à Quatre Electrodes (New
applications of four -electrode valves).-B. Decaux, p. 343.
Characteristic Curves of the Four -electrode Valve.-N. R. Hall,
p. 287.
R. Nelson, p. 521.
Detection with the Four-electrode Valve.
Four -element Tube Characteristics as Affecting Efficiency. -D. C.
Prince, p. 521.
The Frenotron Valve-A Vienna Novelty, p. 287.
Frequency Variations of the Triode Oscillator.-K. E. Edgeworth,

-J.

p. 287.

Frequency Variations of the Triode Oscillator.-D. F. Martyn, p. 520.
Elektronenströme und Raumladung in dichten Gasen (Electron Skaupy and
currents and Space -charge in dense Gases).
W. Daudt, p. 687.
Langmuir, p. 687.
Oscillations in Ionised Gases.
Detection by Grid Rectification with the High -vacuum Triode.
S. Ballantine, p. 465.
Some Past Developments and Future Possibilities in very High
Voltage Vacuum Tubes.-W. D. Coolidge, p. 844.
The Effect of Initial Velocity of Electrons upon the Anode Current
of a Vacuum Tube. -N. Kato, p. 465.
Ionen und Elektronen in der Vakuumglühlampe (Ions and electrons
in incandescent lamps). -P. Selényi, p. 582.
On the Cause of the Loss of Thermionic Activity of Thoriated
C.
Tungsten Filaments under certain Voltage Conditions.
Davies and R. N. Moss, p. 401.
Eine Gross-verstarkerröhre mit Quecksilberdampf (A high -power
Mercury Vapour Valve). -E. Lübcke, p. 582.
New Uses for Valves. -A. Dinsdale, p. 86.
Détermination de la Condition d'Entretien et de la Période d'Oscillation d'un Oscillateur à Triode (Determination of the condition
for the maintenance of oscillation and of the period of the oscillation, in a three-electrode valve oscillator). -L. Abélès, p. 401.
Les Différentes Méthodes de Détermination de la Condition
d'Entretien des Oscillations dans les lEmetteurs à Lampes (The
different methods of determining the conditions for the maintenance of oscillations in valve transmitters.-F. Bedeau), p.581.
Sur un Nouveau Mode d'Entretien d'Oscillations dans les Lampes
Triodes (A new manner of producing oscillations in three -electrode
valves).-E. Pierret, p. 402.
Use of an Oscillograph for Recording Vacuum -tube Characteristics.
-W. A. Schneider, p. 465.
Über den Emissionsmechanismus von Oxydkathoden (On the
mechanism of emission from oxide cathodes).-W. Espe, p. 166.
Die technische Herstellung von Oxydkathoden (Industrial production of oxide cathodes). -W. State, p. 225.
Die Austrittsarbeit von Elektronen aus Erdalkalioxydkathoden
(The work of emission of electrons from cathodes with alkaline earth oxides). -W. Espe, p. 166.
Photo-electric Emission, Thermionic Emission and Peltier Effect.
E. H. Hall, p. 226.
The Photo -electric and Thermionic Work Functions of Outgassed
Platinum. -L. Du Bridge, p. 228.
Platinum Alloys in Thermionic Valves, p. 465.
On the Emission of Positive Electricity from Hot Tungsten in
Mullard Radio Valves. -P. Kumar 1lfitra, p. 166.
The Effects produced by Positive Ion Bombardment of Solids :
Metallic Ions. -M. L. Oliphant, p. 582.
Investigation of the Thermionic Properties of the Rare-earth
Elements.-E. Schumacher and J. Harris, p. 166.
New Valve Rectifier. -A. Gehrts, p. 225.
Kleingleichrichter für Rundfunkzwecke (Small rectifiers for broadcast purposes). -M. Bareiss, p. 225.
Rejuvenating Rectifying Valves, p. 344.
'The Effect of Residual Gas in a Valve. -A. P. Castellain, p. 344.
Schrot -effect in High Frequency Circuits.-S. Ballantine, p. 582.
The Screen -grid Tube. -N. H. Williams, p. 52L
The Approximate Theory of the Screen -grid Valve. -B. C. Brain,

-F.
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-I.

A.
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p. 287.
Die Abgeschirmten Röhren (Screen -grid Valves).-M. v. Ardenne,
p. 521.
Screened -grid Valve as a Detector: Some Interesting Data based
on Actual Measurement.-A. P. Castellain, p. 687.
Screened-grid Valves: Informal Discussion at I.E.E. Wireless
Section, p. 465.
Secondary Electrons from Cobalt. -M. N. Davis, p. 521.
L'Influence des Émissions Secondaires des Métaux sur le Fonctionnement des Lampes à Trois Électrodes (The influence of
secondary emission from metals on the working of three-electrode
Le Boiteux, p. 485.
valves).
Short Undamped Electric Waves -K. Kohl, p. 484.
W. B. Gill, p. 40L
Effects.
Space -charge
The Action of Strong Electric Fields on the Current from a Thermionic Cathode.-de Bruyne, p. 842.
Über die Vergrösserung des Sattigungsstromes von Glühkathoden
durch Starke Elektrische Felder (The Increase of Saturation
Current through Strong Electric Fields). -W. S. Pforte, p. 582.
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Zur Theorie der Raumladegitterrohren (The Theory of the Space
Charge Grid Valve) Part I -F. Below, p, 642.
B. Johnson
Thermal Agitation of Electricity in Conductors.
and Thermal Agitation of Electric Charge in Conductor. -H.
Nyquist, p, 581.
Einige Überlegungen zur Physikalischen Bedeutung der Glühelektronenemission (Some considerations as to the physical meaning
of thermionfo emission).-v. Hippel, p. 465.
Thermionia Emission and the " Universal Constant " A. -E. H.
Hall, p. 226.
An Empirical Thermionic Emission Formula. -V. I. Volynkin,
p. 520.
Theory of the internal Action of Thermionic Systems at Moderately
High Frequencies -Part I. -W. E. Benham, p. 288.
Les Lampes à Trois Grilles et leurs Montages (Valves with three
grids and their circuits).-M. Chauvierre, p, 287.
Empirical Formulas for Dependence of Tungsten Resistance on
Temperature. -N. D. Morgulis, p. 688.
A Note on the Thermionic Work Function of Tungsten.-C. Davisson and L. Germer, p. 36.
The Overshooting of the Temperature of a Tungsten Filament.
L. Bockstahler, p. 225.
A Comparison of the Thermionic and Photo -electric Work Functions for Clean Tungsten. -A. H. Warner, p. 226.
Critical Primary Velocities in the Secondary Electron Emission
of Tungsten. -H. Krefft, p. 226.
Étude Expérimentale et Théorique des Lampes à deux Electrode:
(Experimental and theoretical study of two-electrode valves).Y.Doucet, p. 464.
Über die Gleichzeitige Erregung Zweier Schwingungen in einer
Dreielektrodenröhre (The Simultaneous Excitation of Two
Oscillations in One Three -electrode Valve).-Hans Mögel, p. 401.
Are there too many Types of Valves 7-E. V. Appleton, p. 287.
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Valve Classification. -A. L. M. -S., p. 288.
Development of a New Power Amplifier Valve. -C. R. Hanna, L.
Sutherlin, and C. B. Upp, p. 344.
Die Entwicklung im Elektronenröhrenbau (Development in valve
Simon, p. 225.
construction).
Recherches et Essais sur les Lampes de T.S.F. (Research and Tests
on Wireless Valves). -A. Kiriloff, p. 688.
Über die Erregung sehr schneller Elektrischer Schwingungen in
der Drei-Elektrodenröhre (The Excitation of very Rapid Oscillations in the 3 -electrode Valve). -O. Pfetscher, p. 521,
Very Short Undamped Waves in a Receiving Valve. -D. Rozanskij,
p. 520.
Sur la Réalisation et le Fonctionnement d'un Nouvel Oscillateur
à Ondes Très Courtes (The construction and method of working
Pierret, p. 485.
of a new oscillator for very short waves).
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DIRECTIONAL WIRELESS
L'Excitation d'une Antenne en Fonction de la Direction du Champ
Ülectromagnétique (The Excitation of an Aerial as a Function
of the Direction of the E.M. field).-G. Hack, p. 842.
Le Radiocompas et la Navigation Aérienne (The radio compass
Franck, p. 345.
and aerial navigation).
Aircraft Radio and Navigation.-R. Gunn, p. 521.
Development of Radio Aids to Air Navigation. -Dellinger and Pratt,

-P.

Communication Development in America, p. 288.
Radio
pä582.
Directional Properties of Transmitting and Receiving Antenna.
-Clapp and Chinn, p. 486.
Rotating -Beacon Radio Transmitters, p. 226.
The Equi -signal System of Radio Beacon for Aircraft to Set Courses
by Projecting Equi -signal Zones of Interlocked Signals, p. 486.
Directional Wireless and Marine Navigation: the Rotating -Loop
Beacon. -R. L. Smith -Rose, p. 402.
Some Experiments of the Application of the Rotating -Beacon
Transmitter to Marine Navigation. -R. L. Smith -Rose and S. R.
Chapman, p. 288.
Airplane Radio -Beacon Variations Overcome, p. 521.
A Theoretical Discussion of Various Possible Aerial Arrangements
for Rotating -Beacon Transmitters. -R. L. Smith -Rose, p. 233.
Apparent Night Variations with Crossed -coil Radio Beacons.
H. Pratt, p. 486.
Radio Beacons for Transpacific Flights. -C. C. Shangraw, p. 688.
Construction rapide, sur la carte, des lignes de relèvements constants pour utiliser les relèvements radiogoniométriques pris
du bord (Quick construction on the chart of " lines of constant
bearing," to utilise the D.F. bearings taken on board ship).
D. Gernez, p. 402.
Experiences in Radio Compass Calibration. -F. A. Kolster, p. 688.
Sur un Nouveau Dispositif d'Alignment par Emissions Hertziennes
Aicardi,
(On a new method of course -setting by wireless).

-

-

-J.

p. 288.

Note on a Special Dial for Time -pieces to be used with Rotating
Wireless or other Beacons. -R. L. Smith -Rose, p, 345.
Über die von Leitergebilden in der Umgebung eines Funkpeilers
Rückgestrahlten Störfelder und die Verfahren zu Ihrer Kompensierung (The error -producing field re-radiated by a conducting
structure in the neighbourhood of a direction-finder, and its
compensation). -F. A. Fischer, p. 522.

13
Radio Direction -finder : Part I. -The Theory of the Frame Aerial ;
Avoiding Electrostatic Pick -up. -R. L. Smith -Rose, p. 582.
Sur un Procédé de Visée Radioélectrique applicable à la Géodésie
(On a method of radio direction-finding applicable to geodesy).

-

P. Schwartz, p. 288.
Directional Radiation with Horizontal Antennas. -A. Meissner,

P. 38.
Die Vergrösserung des Empfangsbereiches bei Doppelrahmen und
Doppelcardioidenanordnungen durch Goniometer. (Increasing
the range of reception with double frames and cardiode-arrangements by means of goniometers).-A. Esau, p. 228.
Directional Wireless as an Aid to Navigation.
L. Smith -Rose,
p. 36.
Oscillographic Observations on the Direction of Propagation and
fading of Short Waves. -H. T. Frits, p. 486.
Le Chemin du Rayon Électromagnétique (The Path of the electromagnetic Ray).-de la Forge, p. 842.
Rotating -Loop Radio Transmitters, and their Application to
Direction -Finding and Navigation.-T. H. Gill and N. F. Hecht,
p. 288.
Kurzwellenpeilversuche mit Rahmen und Hilfsantenne auf
grössere Entfernungen über See (Experiments on short-wave
direction -finding, with frame and auxiliary antenna, over greater
distances, over sea).
A. Fischer, p. 226.
Untersuchungen über die Peilbarkeit kurzer Wellen bei Tag und
Nacht (Experiments on the possibility of taking bearings on
Michelssen, p. 226.
short waves by day and night).
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MEASUREMENTS AND STANDARDS.
Limits of Accuracy in Physical Measurements.
E. Ruark, p. 688
Über Neuere Akustische und Insbesondere Elektroakustische
Arbeiten (Latest Work on Acoustics and in particular Electro acoustics.)
Trendelenburg, p. 688.

A.

-F.

Über Neuere Akustische und Insbesondere Elektroakustische
Arbeiten (Latest Work on Acoustics and in particular Electroacoustics). -F. Trendelenburg, p. 584.
On the Use of the Electromagnetic Receiver in Acoustical Measurements.-T. S. Littler, p. 37.
A Note on Methods of Rapidly Adjusting a Radio -frequency Oscillator in Small Steps of Frequency.
K. Clapp, p. 844.
The Equivalent Inductance and Capacity of an Aerial.-(Editorian,
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p. 488.

Eine Einfache Methode zur Messung der Eigenwellenlänge von
Antennen (A Simple Method of Measuring the Natural Wavelength of an Aerial).-H. Bruun, p. 583.
Nagra Teoretiska Synpunkter pa Smärre Mottagnungsantenner
(Some theoretical points on small receiving aerials). -E. T.
Glas, p. 643.
Leistungs- und Strahlungsmessungen an Flugzeug- und Bodenstationen (Power and Radiation Measurements in Aeroplane
and Land Stations). -Eisner, Fassbender and Kurlbaum, p. 467.
Leistungs- und Strahlungs-Messungen an Flugzeug- und Bodenstationen (Power- and radiation -measurements in aeroplaneand land -stations).-Eisner, Fassbender and Kurlbaum, p. 403.
Geräuschmessungen in Flugzeugen (Noise Measurements in Aircraft).
-Fassbender and Kruger, p. 583.
A New Ammeter for Measuring very High Frequency Currents,
p. 467.

The Design of Non -contact Thermo -junction Ammeters. -Colebrook and Wilmotte, p. 645.
A New Method for the Calibration of Ammeters at Radio Frequencies.-H. C. Hazel, p. 166.
A Triode Amplifier for Small Direct Currents. --A. Marcus, p. 227.
Methods, Formulas, and Tables for the Calculation of Antenna
Capacity. -F. W. Grover, p. 348.
Characteristics of Certain Broadcasting Antennas at the S. Schenectady Development Station. -H. M. O'Neill, p. 583.
Notes on Quartz Plates, Air Gap Effect, and Audio -frequency
Generation. -A. Hund, p. 843.
A Graphical Method for Calculations by Austin's Formula. -N. P.
Suvorov, p. 584.
Mesures et Essais Effectués avec l'Antenne Projecteur S.F.R.C.M. (Measurements and Tests on the Soc.. Fran. Radioelec.
Chireix-Mesny Beam Aerial), p. 689.
A Bridge for the Measurement of Inductance and Capacity.-(:.
Zickner, p. 348.
A Direct -Capacity Bridge for Vacuum -Tube Measurements.
Lincoln Walsh, p. 348.
A Shielded Bridge for the Measurement of Inductance in Terms
of Resistance and Capacity. -B. W. Bartlett, p. 584.
Laboratory Measurement of Capacity, Power Factor, Dielectric
Constant, Inductance and Resistance, by Use of the Series
Resistance Bridge. -C. L. Lyons, p. 467.
How Broadcasting Wavelengths are Checked. -R. Braillard and
E. Divoire, p. 227.
A Method of Calibrating a Low Frequency Valve Generator with
a Single Frequency Standard Source. -T. S. Rangachari, p. 689.
Evaluation of the Capacity of Flat Condensers in the case of Un parallel Plates.-Florensky and Popoff, p. 403.
The Measurement of Small Variable Capacities at Radio -frequencies.
-W. H. F. Griffiths, p. 645.

-

Measurement of Vacuum -tube Capacities by a Transformer Balance.
-H. A. Wheeler, p. 346.
Dielektrische Messungen an Einem Cellonkondensator bei Mittleren
Frequenzen und Niederspannung (Dielectric Measurements
on a "Cellon" Condenser at Medium Frequencies and Low
Voltages). -W. Hubmann, p. 689.
The Standardisation of Stationary Secondary Cells in the British
Post Office.-H. C. Jones, p. 688.
Coil Calculations, p. 346.
Electrical Measurement of Communication Apparatus. -W. J.
Shackleton and J. G. Ferguson, p. 227.
Condenser Shunt for Measurement of High -frequency Currents of
Large Magnitude. -A. Nyman, p. 227.
The Demonstration of a New Precision Wavemeter Condenser.

-

W. H. F. Griffiths, p. 346.
Basic Measurements of the Effective Resistance of Condensers at
Radio -frequencies.-D. W. Dye, p. 644.
The Accuracy and Calibration Permanence of Variable Air Condensers for Precision Wavemeters.-W. H. Griffiths, p. 168.
Notes on the Accuracy of Variable Air Condensers for Wavemeters.
-W. H. Griffiths, p. 37.
On the Application of Condensers to the Measurement of Large
Radio -frequency Currents -P. R. Coursey, p. 845.
Study on the Natural Electrical Oscillations of Conical Coils.
I. Yamamoto, p. 582.
New Precision in Cosmic Ray Measurements, yielding Extension
of Spectrum and Indications of Bands. -R. A. Millikan and
G. H. Cameron, D. 689.
The Dielectric Constant of Air at Radio -frequencies -Bryan and
Sanders, p. 644.
Nouvelle Méthode pour la Mesure Absolue, en Haute Fréquence,
des Constantes Diélectriques des Liquides (A new method for
the absolute measurement of the dielectric constant of liquids,
at high frequency).-R. Darbord, p. 228.
Eine Neue Methode zur Experimentellen Aufnahme der Richtkennlinie einer Antenne (A new method for the experimental
plotting of the directional -characteristic -curve of an aerial).
F. A. Fischer, p. 403.
Dispersionsmessungen im Gebiete kurzer elektrischer Wellen
(Dispersion measurements in the region of short electric waves).
-W. Heim, p. 228.
Verfahren zur Ermittlung der wirksamen Höhe von Antennen und
des Empfangs wertes einer Anlage unter Mitbenutzung des
Biot-Savartschen Feldes in unmittelbarer Antennennähe (A
method of ascertaining the effective height of Aerials and the
receptive value of an installation by the aid of the Biot -Savart
Field in the immediate neighbourhood of the aerial). -Max
Dieckmann, p. 402.
The Power -factor and Capacity of the Electrodes and Base of
Triode Valves with Special Reference to Their Use in Thermiouic Voltmeters.-G. W. Sutton, p. 103.
A Simple Gold Leaf Electrometer for High -frequency Measurements.-Satyendranath Ray, p. 845.
A Quartz Fibre Electrometer.-D. R. Barber, p. 643.
Contact Potential in the Dolezalek Electrometer Connected Idiostatically.-L. F. Richardson, p. 644.
Mésures électrométriques de tres faibles différences de potentiel
alternatives (Electrometer measurements of very small A.C.
potential differences). Gutton and Laville, p. 689.
Measurement of Radio Field Intensity. -V. I. Bashenoff, p. 689.
Die Physikalischen Grundlagen und die Technik der Feldstarkemessung in der Drahtlosen Telegraphie (The theory and practice
of Field Strength Measurement in Wireless). -M. Bäumler, p. 583.
Geräte zur Messung von Empfangsfeldstärken in der drahtlosen
Telegraphie und Telephonie (Instruments for measuring field strength in wireless telegraphy and telephony). -G. Anders, p.186.
Diagramme des Champs Electriques Mesurés à Meudon Pendant
le Premier Semestre, 19.27 (Graphs of the electric fields measured
at Meudon during.the first half of 1927), p. 168.
Sur les Forces Électromagnetiques S'Exerçant entre Conducteurs
(The Electro -magnetic Forces Between Conductors). -W. F.
Dunton, p. 583.
A Frequency Standard. -W. A. Marrison, p. 688.
Measurement of Frequency.-S. Jimbo, p. 345.
fh-ecision Determination of Frequency.
Horton and W. Harrison.
p. 227.
The (U.S.A.) Navy's Primary Frequency Standard.-Worrall and
Owens. p. 523.
The Status of Frequency Standardisation.
H. Dellinger, p. 522.
A Precision Method for the Measurement of High Frequencies.
C. B. Aiken, p. 227.
A Long-period Galvanometer. -D. C. Gall, p. 844.
Graphical Computation. -1l. H. Ashworth, p. 488.
A Graphical Construction for Resistance Amplifiers.-W. A. Barclay.
p. 645.
The Use of the Grid -Glow Tube as an Electro -static Voltmeter.
T. Wilkins and F. Friend, p. 228.
Ground Resistance Testing. -W. B. Craigmile, p. 523.
A Mechanical Harmonic Analyser for Cathode Ray Oscillograms.C. G. Wiebusch, p. 103.

-

-

-J.

-J.

-

-
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Sur le Champ Magnétique et L'Inductance d'une Spire Circulaire
(The Magnetic field and the inductance of a circular helix).
P. Bunet, p. 522.
The Measurement of High D.C. Potential Differences with Applications to the Calibration of Electroscopes and Electrostatic
Voltmeters. -W. Bender, p. 583.
The Measurement of Choke Coil Inductance. -C. A. Wright and
F. T. Bowditch, p. 346.
The Measurement of Choke Coil Inductance. -Wright and Bow ditch, p. 523.
Mutual Inductance in Radio Circuits. -L. Hartshorn, p. 289.
The Establishment of Formuim for the Self-inductance of Single turn Circuits of Various Shapes. -R. G. Allen, p. 346.
Abbreviated Method for Calculating the Inductance of Irregular
Plane Polygons of Round Wire. -V. J. Bashenoff, p. 104.
A Description of Inductances and the Calculation of the Value
of Inductances of the Air Core Type. -F. F. Rider, p. 522.
Scientific Instruments at Olympia, p. 689.
Electrical Measuring Instruments other than Integrating Meters.
C. V. Drysdale, p. 466.
Théorie des Appareils de Mesure Électromagnétiques et Description d'un Nouvel Appareil à Deux Fers Répulsifs (Theory of
electromagnetic measuring instruments, and description of a
new instrument with two repelling iron elements). -S. S. Held,
p. 644.
A Bridge Method for the Measurement of Inter -electrode Admittance
in Vacuum Tubes. -E. T. Hoch, p. 346.
International Comparison of Radio -frequency Standards : Testing
and adjusting Piero Oscillators, p. 402.
Loop Permeability in Iron and the Optimum Air-gap in an Iron
Choke with D.C. Excitation. -A. A. Symonds, p. 645.
Electrical Resistance and Magnetic Permeability of Iron Wire
at Radio Frequencies.-G. Wait, F. Brickwedde, and E. Hall,

-

-

p. 228.
A New Universal Long-wave Radio Intensity Measuring Set.
J. Hollingworth, p. 345.
Dielectric Losses in Single Layer Coils at Radio Frequencies.
W. Jackson, p. 346.
Some Output Power Measurements on a Moving Coil Drive Loud
Speaker. -Clark and Bligh, p. 845.
Magnetostriction Oscillators.-G. W. Pierce, p. 643.
Messung von Magnetischen Feldern und Feldänderungen mit
dem Megnetron (Measurement of Magnetic Fields and Field changes by the Magnetron).-M. Rössiger, p. 689.
The Measurement of Capacitance in Ternis of Resistance and
Frequency. -Ferguson and Bartlett, p. 583.
The Application of a Valve Amplifier to the Measurement of X -Ray
and Photo -electric Effects. -C. E. Wynne -Williams, p. 584.
A Simple Method of Measurement of Capacity and High Resistance
by means of a Thermionic Valve.-G. R. Toshniwal, p. 583.
Ein Instrument Zur Messung von Induktivitäten und Kapazitäten
(An instrmnent for the measurement of inductance and capacity).
-Täuber-Gretler, p. 844.
Appareil de Tableau Permettant de Mesurer par Lecture Directe
les Differents Elements d'un Circuit Complexe sous Courant
Alternatif (Measuring Instrument Reading Directly the Various
Elements of a Complex A.C. Circuit). -S. S. Held, p. 688.
Die Berechnung der akustischen Eigenschaften des Kondensatormikrophons (Calculating the acoustic properties of the condenser
microphone).-A. J. Jakowleff, p. 228.
General Method for Plotting Modulation Characteristics of Radio
Telephone -Transmitters. -N. D. Smirnov, p. 889.
The Natural Period of I.inear Conductors. -C. R. Englund, p. 583.
The Use of the Cathode-ray Oscillograph in the Study of Resonance
Phenomena in Piezo-electric Crystals. -K. S. Van Dyke, p. 227.
On the Testing of Audio -Frequency Transformers by means of
the Cathode-Ray Oscillograph.-M. Kobayashi, p. 346.
The Harmonic Comparison of Radio -Frequencies by the Cathode Ray Oscillograph.-T. S. Rangachari, p. 346.
Impiego dell'Oscillografo nello Studio delle Correnti Radiotelegrafiche (The employment of the oseillograph in the study of
the currents of radiotelegraphy). -G. Pesson and T. Gorio, p. 103.
The Application of the Phonodeik in Determining the Performance
of Electro -acoustic Devices. -Miller and Martin, p. 584.
On the Determination of the Piezo-electric Constant of a Quartz
Fujimoto, p. 227.
Resonator at High Frequency.
Piezoelektrische Kristalle als Frequenznormale (Piezo-electric
Giehe and A. Scheibe,
Crystals as frequency standards).
p. 289.
Stabilisateurs de Fréquence Piézo-électriques pour Emetteurs

-T.
-E.

d'Ondes Courtes (Piezo-electric frequency -stabilisers for shortwave transmitters).
Jammet, p, 289.
A New Type of Standard Frequency Piezo-electric Oscillator. --Wheeler and Bower, p. 643.
Piezo-electric Oscillators and Piezo-electric Frequency Stabilisers.
-Y. Watanabe, p. 36.
Frequency Stability of Piezo-electric Quartz. -P. Vecchiacci, p. 643.
Le Quartz Piezo-électrique Comme Etalon de Fréquence (Piezoelectric quartz as frequency standard). -R. Jouaust, p. 186.
Piezo-electric Resonance and Oscillator), Phenomena with Flexural
Vibrations in Quartz Plates.
R. Harrison, p. 104.

-J.

-J.

Der iiezoelektrische Resonator in Hochfrequenzschwingungskretsen (The piezo-electric resonator in high -frequency oscillatory circuits). -Y. Watanabe, p. 289.
Piezo-electricity. (See also under Gen. Phys.).
Ober Ponderomotorische Wirkungen des Lichtes auf Ungeladene
Submikroskopische Körper im Elektrischen Felde (Ponderomotive effect of Light on uncharged submicroscopic bodies in
electrical fields). -G. Placzek and Zum Problem des Radiometers (The Radiometer Problem).
Bleibaum, p. 584.
A Non -inductive Potential Divider of High Precision, p. 844.
Mounting Quartz Oscillator Crystals.-R. C. Hitchcock, p. Si.
Some Practical Applications of Quartz Resonators, p. 289.
Some Practical Applications of Quartz Resonators.-Cobbold and
Underdown, p. 583.
Measurements of Radiant Energy by Means of the Maxwell-Bartoli
Forces.-del Nunzio, p. 584.
Radiation and Induction. -Ramsey and Dreisback, p. 644.
Calculation of Radiation Resistance for Directive Short-wave
Antenna. -A. Pistolkors, p. 584.
A Radio Signal-Intensity Recorder. -B. Saltmarsh, p. 37.
A Short Survey of some Methods of Radio Signal Measurement. K. Sreenivasan, p. 289.
A Short Survey of Some Methods of Radio Signal Measurement.
K. Sreenivasan, p. 346.
The Use of a Wente Condenser Transmitter to Measure Sound
Pressures in Absolute Tenus. -A. J. Aldridge, p. 688.
Zur Berechnung der Schall energie (The Calculation of Sound
Energy). -V. Weisskopf, p. 888.
Die Scheinbare Änderung der Dielektrizitätskonstante Technischer
Isolierstoffe (Apparent variation in specific inductive capacity
of insulating materials in practical use). -P. Böning, p. 523.
On the Mounting of Wires in String -electrometers. -W. Clarkson,
;

-I.

-

p. 644.

Apparatus Standards of Telephonic Transmission, and the Technique
of Testing Microphones and Receivers. -B. S. Cohen, p. 289.
Über eine Neukonstruktion der Linear Thermosäule (A new construction of the Linear Thermopile). -H. Keefer, p. 643.
Thermostat Design for Frequency Standards. -W. A. Morrison.
p. 583.

Data on the Voltage Amplification of Radio Frequency 'Transformers. -13. K. Osborn, p. 523.

Druckmessung in Vakuumglühlampen Mittels Aussenelektrode
(Vacuum measurement in incandescent lamps by the use of an
external electrode).-Alterthrum and Ewest, p. 645.
(High
Hochvakuum -Messeinrichtung fur Grossgleichrichters
Vacuum Indicator for large Rectifiers). -W. Menger, p. 689.
Methoden der Vakuumbestimmung an Fertigen Glühlampen
(Methods of Determining the Vacuum of a Completed Incandescent Lamp). -P. Selenyi, p. 688.
A Direct -reading Valve Tester. -M. G. Scroggie, p. 645.
Continuous Reading of Varying Potentials by Means of Thermionic
Valves.-D. T. Harris, p. 467.
A Thermionic Voltmeter for Measuring the Peak Voltage and the
Mean Value of an Alternating Voltage of any Waveform.

-

G. B. Moullin, p. 584.
The Valve Voltmeter for the Measurement, Without Loss, of High
Tensions.-L. Weisglass, p. 644.
On the Bridge Type of Valve Voltmeter.
Yamamoto and K.
Morita, p. 103.
Mesure de L'Indice de Réfraction de L'Eau pour les Ondes Entretenues Courtes (Measurement of the index of refraction of
water for short undamped waves).-Martey and Jones, p. 522.
The Measurement of the Departure of a Wave Form from the Sine wave Form.-Benischke and Hammerer, p. 584.
Das Mass der Abweichung einer Wellenform von der Sinus-Welle
(The Measurement of the departure of a waveform from the
sine -wave form), p. 522.
A Method of Wavelength Measurement by Means of Piezo-quartz.
-V. S. Gabel, p. 523.
Sulla Misura della Lunghezza d'Onda (Wavelength Measurement).
-Pession and Gorio, p. 643.
Substandard Wavemeter Design. -W. H. F. Griffiths, p. 466.
Description of a Valve Wavemeter with Range of 10 Metres to
20,000 Metres.-F. M. Colebrook, p. 37.
I.'Etalonnage Absolu des Ondemètres (Absolute calibration of
wavemeters).--P. Olivet, p. 37.

-I.

SUBSIDIARY APPARATUS.

-J.

L'Accumulateur Léger (The Light -weight Accumulator).
Granier, p. 405.
Du Fonctionnement et de l'entretien des Accumulateurs (The
Working and Maintenance of Accumulators). -M. Devauchelle,
p. 405.

The Measurement of Acoustic Impedance and the Absorption
Coefficient of Porous Materials. -E. C. Wente and E. H. Bedell,
P. 229.
Eine Neue Methode Unmittelbarer Steuerung der Luft Durch
Elektrische Schwingungen (A new method of direct control
of air by electric oscillations).-Brenzinger and Dessauer, p. 645.
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Wechselstromkompensator mit Grossen

Frequenzumfang

(An A.C. compensator with wide frequency-range). -K. Lion,
p. 585.
Flexible Power Operated Amplifier. -W. H. Fortington, p. 524.
Note sur Quelques Perfectionnements des Amplificateurs à Courant
Continu (Some improvements in amplifiers for continuous
current).-Jouaust and Décaux, p. 584.
Gleichstrom -Hochspannungsmaschinen als Anoden generatoren
(High -voltage, direct-current machines for anode -potential
supply in transmitters).
Rappel, p. 290.
Gleichstrom -Hochspannungsmaschinen als
Anodengeneratoren
(D.C. high-tension machines for anode supply).
Schulthess,
p. 690.
Generator for Audio Currents of Adjustable Frequency with Piezoelectric Stabilisation. -A. Hund, p. 347.
Note sur un Montage de Deux Lampes Amplificatrices en Pont
Equilibré (Note on a Balanced Bridge Valve Circuit). -H. Copin,
p. 648.
More Powerful Cathode Rays, p. 890.
Primary Wet Cells.
M. Codd, P. 585.
Paper versus Mica Condensers in Radio Frequency Circuits.
J. G. !Juliann, p. 488.
An Improved Co-ordinatOr.-R. A. Castleman, Jnr., p. 403.
Laboratory Curve Tracer, p. 525.

-E.

-H.

A.

-

Avertisseur Auto-alarme Systeme S.F.R.-Chauveau (Automatic
Distress Call System S.F.K.-Chauveau), p. 690.
Dry Cells and Batteries, U.S. Government Master Specification
for, p. 525.
A Modem Photographic

Eleetrograph.-R. E. Watson, p. 523.
The Quadrant Electrometer.
F. Sutton, p. 523.
Ein Elektrometer Für Messung Sehr Hoher Gleich- und Wechselspannungen (An Electrometer for very high direct and laternating potentials).-Starke and Schroeder also " A Simple
Arrangement for Measuring High Electric Potentials."-H.
Demher, p. 585.
The Universal H.T. Battery Eliminator. -N. P. Vincer -Minter,
p. 228.
An Economical 171 B -Eliminator (An Economical power -mains
adapter for anode supply of Receivers).
R Francis, p. 524.
Surges in Eliminator Smoothing Circuits. -A. G. Warren, p. 690.
Back -coupling in Eliminators. -W. I. G. Page, p. 846.
Smoothing Condensers in Eliminators, p. 290.
Le Problème du Filtrage (The Filter Problem). -P. Olinet, p. 468.
On the " Mistuning " of Weighted Forks. -W. R. Miles, p. 525.
Sur le Démultiplicateur de Fréquence Ferromagnétique (The ferromagnetic frequency sub -multiplier). -M. Rouelle, p. 229.
Sur quelques Propriétés du Démultiplicateur (On some properties
of the frequency sub -multiplier). -E. Rouelle, p. 290.
A New Quick -tuning Vibration Galvanometer with Calibrated
Tuning.-D. C. Gall, p. 404.
Some Experiments on Geiger Ion Counters. -R. D. Bennett, p. 585.
On the Action of the Geiger Counter. -L. F. Curtiss, p. 690.
Some Further Uses for the Neon Grid -glow Tube. -Wilkins and
Friend, p. 524.
The Grid -glow -valve Relay. -D. D. Knowles, p. 645.
Der Harmonische Analysator, ein nues Planirneter (The harmonic
Analysator, a new planimeter).-K. Trott, p. 845.
Demonstration of a Portable Electric Harmonic Analyser, showing
the Measurement of Harmonics in Voltage and Current Waves.
-R. T. Coe, p. 528.
American Society for Testing Materials Report of Committee
D.9 on Electrical Insulating Materials, p. 525.
Renseignements sur une Nouvelle Matière Isolante pour la Haute
Tension (Information on a new high tension insulating material).
-W. Meyer, p. 585.
Die Verluste in Geschichteten Isolierstoffen (Losses in stratified
insulating material).-W. Burstyn, p. 648.
Un Nouvel Isolant
Thiolite (A new insulating material, Thiolite).
p. 585.
Höchstspannungsisolatoren Hoher Lebensdauer aus Organischem
Werkstoff (Extra high tension insulators of organic materials).
-O. Scheller, p. 646.
Notes on the Design of Radio Insulators. -T. Walmsley, p. 347.
The Inverted Vacuum Tube, a Voltage -reducing Power Amplifier.
F. E. Terman, p. 348.
Notes on the De=ign of Iron -core Reactances which Carry Direct
Current.-D. E. Replogle, p. 488.
The Jet -wave and its Applications.
Hartmann
and Die
Konstruktive Durchbildung des Quecksilber-Wellenstrahl Gleichrichters (The development of the Mercury -Jet -WaveRectifier). p. 646.
The Klydonograph.-J. Fallow, p. 467.
Mechanical Production of Short Flashes of Light.
W. Beams,

-J.

;

-J.

:

-la

-

-J.

-J.

p. 467.
Some New Methods of Linking Mechanical and Electrical Vibrations.-W. H. Eccles and W. A. Leyshon, p. 524.
Some New Methods of Linking Mechanical and Electrical Vibrations.-Eccles and Leyshon, p. 645.
Liquids as Insulators.
M. Clark, p. 347.
Story of the Hornless Loud Speaker, p. 104.
Loud Speaker Location. -A. H. Davis, p. 472.

-F.

Motional Impedance Characteristics of a Loud Speaker with a very
small Hom. -S. Nakai, p. 347.
Un Nouveau Haut -Parleur (A new loud speaker), p. 290.
Exponential Loud Speaker Horns. -A. Dinsdale, p. 37.
Über Bau und Anwendung von Grosslautsprechern (Design and
application of large loud speakers). -F. Trendelenburg, p. 347.
Loud Speakers of High Efficiency and load Capacity. -C. R. Hanna,
p. 347.

L'Evolution et L'Avenir des Haut -Parleurs (The Evolution and
Future of Loud Speakers). -P. Toulon, p. 687.
An Experimental Investigation of Some Characteristics of Loud
Speakers. -A. Kharkevitch, p. 524.
Methods for Investigation of Loud Speakers. -p. 471.
The Design of the Field Magnet, Field Strength and Leakage
Flux in Moving Coil Loud Speakers.
P. Castellain, p. 524.
Resonance in Moving Coil Loud Speakers : The Important Influence of the Diaphragm Surround, and its Quantitative Analysis.
-N. W. McLachlan, p. 887.
Beschrijving van een Toongenerator
(Description of a L.F.
generator).-B. F. J. Groeneveld, p. 524.
" Mains " Radio Apparatus, p. 524.
A German H.T. Mains Unit with Glow Discharge Rectifier, p. 347.
The Mains Danger and the Mains and the Earth Connection (Some
Considerations when obtaining Power from D.C. Supplies), p. 469.
Safety and the Mains : Precautions to be Taken when using Battery
Eliminators. -P. R. Coursey, p. 468.
Deux Exemples de Montages qui font Intervenir la Variation des
Charactéristiques d'un Appareil Récepteur ou de Mesure (Two
examples of methods of connection which introduce variation
of the characteristics of a receiving or measuring instrument).
L. Cagniard, p. 523.
Über die Beseitungen der Hochfrequenzstörungen, hervorgerufen
durch einen Quecksilberdampf -Gleichrichter (On the elimination
of the high -frequency disturbances produced by a mercury
vapour rectifier).-G. Leithäuser, p. 38.
Steuerung von Elektronenströmen in Quecksilberdampfentladungen
(Control of electron currents in mercury vapour discharges).
E. I,übcke, p. 229.
Die Anwendung der Quecksilberdampfröhre als Schaltorgan (The
employment of the mercury vapour tube as a switch). -H.
Schuchmann, p. 186.
Microphone Amplifiers and Transformers. -H. L. Kirke, p. 525.
Neuere Untersuchungen an Kohlemikrophonen (New Investigation
of Carbon Microphones).-C. A. Hartmann, p. 690.
Microphone Electrocapillaire
(Electrocapillary microphone).
M. Latour, p. 289.
Untersuchungen über Monotelephone (Research on mono -telephones). -R. Bauder and A. Ebinger, p. 290.
Moving Coil Modifications. -L. E. T. Branch, p. 581.
The Output Stage and the Moving Coil : How Relative Impedances
affect Quality. -N. W. McLachlan, p. 581.
An Application of the Vacuum Tube Oseillator.-C. B. Crofutt,

A.

...

-

-

-

p. 37.

L'Extension des Applications de l'Oscillographe Cathodique de
Dufour (The extended application of the Dufour Cathode-ray
Oscillograph).-K. Berger, p. 525.
liber einen Kathodenoszillographen hoher Spannungsempfiüdlichkeit (A Cathode-ray
-E. Sommerfeld, p. 689.Oseillograph of high Voltage -sensitivity).
A Portable Oscillograph Equipment for the Observation of Transient Electrical Phenomena.-P. R. Coursey, p. 690.
Empfindlicher Glühkathodenoscillograph für Innenaufnahmen
in einen Vorvakuum (A sensitive Hot Cathode Oscillograph for
internal Photography in an ante -vacuum.)--W. Rogowski,
E. Sommerfeld and W. Wolman, p. 890.
A Portable Cathode Ray Ostillograph, p. 467.
Eine Neuerung am Kathodenoszillographen (A new form of Cathoderay Oscillograph).--P. Selényi, p. 467.
An Amplifier to Adapt the Oscillograph to Low -current Investigations. -S. K. Waldorf, p. 584.
An Improved Form of Cathode Ray OseiUograph.--R. H. George,
p. 228.
Ein Glühkathodenoszillograph für Vakuumaufnahmen
(An
incandescent cathode osoillOgraph for vacuum recording).
W. Rogowski and K. Baumngart, p. 347.
Über die Verwendung der negativen Ladung der Kathodenstrahlen
als Schreibmittel imt Kathodenoszillographen (On the employment of the negative charge of the cathode beam as the recording
means in the cathode oscillograph).-P. Seléngi, p. 347.
Folgeschaltungen für Kathodenstrahl-oszillographen (Sequence switching for Cathode-ray Oscillographe), p. 488.
Sur l'adaptation des Oscillographes Bifilaires à l'étude des lampes
triodes (The adaptation of bifilar Oscillographs to the study of

-

three -electrode valves). -André Blondel, p. 404.
Cathode-ray Oscillographs and their Uses. -E. S. Lee, p. 845.
Das Oszilloskop (The Oscilloscope). -Bedell and Reich, p. 404.

Paxolin.-W.I.G.P., p. 167.
Über Materialien mit Hoher Anfangspemteabilität (Materials of
high initial permeability).-Yensen and Gumlich, p. 846.
Magnetic Properties of Perminvar.-G. W. Ehnen. p. 646.
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Instruction on the Making of Potassium Hydride Photo-Electric
Cells.-W. B. Nottingham, p. 467.
Characteristics of Photo -electric Tubes. -Koller and Breeding,
p. 645.

L'Emploi de Cellules Photoelectriques, associées à des Lampes à
plusieurs Electrodes, à la Solution de divers Problèmes concernant la Mesure du Temps (The Use of Photo -Electric Cells
associated with multi -electrode Valves, for the solution of various
Time -measuring Problems).-G. Ferrié and R. Jouaust, p. 689.
The Element of Time in the Photo -Electric Effect.-E. O. Lawrence
and J. W. Beams, p. 889.
Photo-electricity. (See also under General Physical and Miscellaneous.) A Vacuum Tube Potentiometer. -A. L. Fitch, p. 37..
Development of a System of Line Power for Radio. -G. B. Crouse,
p.

648

Safeguarding Batteries and Valves

:

How to Use Protective Fuses.

p. 405.

Lines against Over -Voltage. -E. Beck, p. 404.
Protection of
An Automatic Recorder for Measuring the Strength of Radio
Signals and Atmospheric Disturbances. -E. B. Judson, p. 467.
The Hall High-speed Recorder, p. 646.
The Sulphide Rectifier : An Explanation of its Functioning and its
Application to Radio and Industrial Uses.-H. Shoemaker, p. 468.
Metal Rectifiers, p. 37.
Redresseur " Oxymétal " pour courant alternatif, à rondelles de
cuivre oxydé (" Oxymetal " Rectifier, for alternating current,
comprising washers of oxidised copper). -C. Chouquet, p. 404.
Redresseur à Simple Effet, ou Redresseur à Double Effet? (Half
wave or full wave rectifier ? )-A. Verney, p. 585.
The Vacuum Tube Rectifier : Oscillographic and Vacuum Tube
Voltmeter (Study of its Application to B -Voltage Supply for
Kuhlmann and J. Barton, p. 166.
Radio Receivers).
Metal Rectifiers, p. 468.
Gleichrichter von Wechselströmen (Blue Als
Das Glimmlichtrohr
glow valves as A.C. Rectifiers).-G. Seiht, p. 585.
(The dry -plate rectifiers).-H.
-Gleichrichter
Die Trockenplatten
Fröhlich, p. 405.
an Gleichrichtern (Oscillo Untersuchungen
Oszillographische
graphic Tests on Rectifiers). -G. Tenzer, p. 646.
des Soupapes au Tantale
et
Utilisation
Pratique
Construction
(Practical Construction and Use of Tantalum Rectifiers).
p.
524.
Chardon,
Étude des Valves de Refressement (Rectifiers of valve form).
V. Doucet, p. 585.
Slepian, p. 229.
Thin-film Rectifiera.
Sur l'Effet de Soupape Présenté par les Électrodes en Silicium
(Rectifying effect of silicon electrodes).-M. Aubert, p. 404.
A New Type of Selenium Cell. -R. E. Martin, p. 403.
Constant Speed Mechanism for an Accuracy of 1 in 10,000. (See
Miscellaneous, " Picture Reception"). p. 488.
The Problem of Radio Set Power Supply.-G. B. Crouse, p. 524.
L'Alimentation des Postes Récepteurs (The supply of electricity
Granier, p. 404.
to receiving sets).
Ein Gleichstrom -Wechselstrom -Umformer für jene, die ein Gleichstrom -Lichtnetz in ihrer Wohnung haben (a D.C.A.C. converter
for use on D.C. power supply).-F. Gabriel, p. 890.
Ein Wechselstrom-Netzanschlussgeràt zur Gleichzeitigen Entnahme
der Heiz und der Anodenspannung (An arrangement for obtaining heating- and Anode -voltage simultaneously from the public
Schad, p. 405.
A.C. supply).
L'Alimentation des Postes de T.S.F. (The supply of electricity to
Radio -stations).-P. Olinet, p. 405.
The Direct -current Transformer Utilising Thyratron Tubes.
D. C. Prince, p. 585.
Bridge for Measuring Small Time Intervals.-. Herman, p. 405.
Die Erzeugung sehr hoher Gleichspannung (The production of
very high D.C. voltage).-E. Marx, p. 645.
An Optical Method of Measuring Small Vibrations. -H. A. Thomas
and G. W. Warren, p. 404.
Automatic Voltage -Stabiliser for Apparatus Fed from A.C. Mains.Soulié, p. 468.
Nouveau Dispositif Stabilisateur de Tension, Système Soulier (New
arrangement for stabilisation of voltage, system Soulier), p. 584.
Ein Empfindliches Röhrenvoltrneter für Hochfrequenz (A sensitive
Valve -Voltmeter for High Frequency). -M. von Ardenne, p. 405.
A Compensated Electron -tube Voltmeter. -H. M. Turner, p. 524.
Further Notes on the Reflex Voltmeter. -W. B. Medlam and U. A.
Oschwald, p. 166.
A Two-range Vacuum Tube Voltmeter.-C. Jansky, Jr., and C.
Feldman, p. 228.
The Development of the Hot Cathode X -Ray Tube, p. 524.
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STATIONS, DESIGN AND OPERATION.

London's New Air Port. -W. G. W. Mitchell, p. 290.
Technisches Nachrichtenwesen in der Reichswehr (Communication technique in the National Army).-Pleger, p. 690.
The " Empiradfo " Beam Stations, p. 348.
La Radiotéléphonie par Ondes Courtes Projetées : les Premières
Communications entre Paris et Alger (Radiotelephony by shortwave beam ; the first communications between Paris and Algiers).

-R.

Noel, p. 405.

lin Système Français D'Émission à Ondes Courtes Projetées

(A

"beam" transmission). -M.
Chireix, p. 468.
La Transmission Radiotéléphonique par Ondes Courtes Dirigées
et la Station D'Essais de Communication Paris-Alger (Radiotelephonic transmission by short-wave "beam" and the trial
station for the Paris-Algiers service). -R. Villein, p. 469.
Liaisons Radiotéléphoniques à Grande Distance par Ondes Courtes
Projetées (Long-distance radiotelephonic communication by
short-wave beam).-H. Chireix, p. 647.
Wireless Equipment of the Motor ship "Bermuda," p. 187.
Broadcast Control Operation. -Carl Dreher, p. 348.
The Design and Distribution of Wireless Broadcasting Stations for
a National Service.-P. P. Eckersley, p. 408.
The Design and Distribution of Wireless Broadcasting Stations
for a National Service, p. 290.
World Broadcasting : 1,116 Stations, p. 229.
220 -Kv. Carrier -Telephony. -R. B. Ashbrook and R. E. Henry,
French system of short-wave

p. 290.
5SW, Chelmsford, p. 104.

Simultaneous Broadcasting in Czecho-Slovakia.-E. K. Sandeman,
p. 229.

La Direction des Ondes Radioélectriques : Idées et Réalisations
recent ideas
Récentes (The direction of radioelectric waves
and results). -L. Bouthillon, p. 847.
The Dutch Short-wave Station, p. 229.
Egypt : Radio Telegraphy, p. 167.
Radio in France, p. 167.
Régulateur Automatique de Fréquence pour Postes Émetteurs à
Ondes Courtes (Automatic Frequency Regulator for Shortwave Transmitting Stations,) p. 690.
Note on the Effective Heating of Code Transmitters. -F. E. Terrnan,
:

p. 588.
Die Störbefreiung in der Drahtlosen Telegraphie nach dem Verfahren " Baudot-Verdan" (The prevention of interference in
Baudot-Verdan" System),
Wireless Telegraphy by the
p. 406.
Der Neue Deutschland -Sender bei Königswusterhausen (The new
" Germany transmitter at ..").-W. Kummerer, p. 406.
Der Deutschlandsender bei Königswusterhausen (The " Deutschland " transmitter near Kònigswusterhausen).-W. Meyer, p. 290.
Stato Attuale delle Stazioni Trasmittenti a Onde Lunghe (Present
condition of long -wave transmitting station -).-R. Hirsch, p. 229.
A Propos de la Multicommunication par très Courtes Ondes Électriques. -A. Turpain, p. 647.
Multicommunication Généralisée par tres Courtes Ondes Électriques
(Multiplex communication by very short waves). -A. Turpain,
p. 586.
Short Wave Multiplex System of Radio Communication. -Marconi Mathieu, p. 525.
Postes Portatifs à Ondes Courtes (Portable short-wave stations),
p. 586.
La Station Radiotéléphonique de Prague (The Prague broadcasting
M. Deloraine, p. 290.
station).
Wireless Masts and Screening. (1. The Aerial Support and its
Effect on Signal Strength ; and 2. Some Considerations in
Erecting a Broadcast Receiving Aerial). -R. L. Smith -Rose,
p. 406.
Seaforth Radio Station. -W. M. Osborn, p. 348.
Short-Wave Transmissions, p. 290.
I Moderni Trasmettitori ad Onde Corte per Servizi Commerciali
(Up-to-date short-wave transmitters for commercial services).
M. Cabrini, p. 229.
Some Investigations of Short Waves at Nijni-Novgorod.-W. W.
Grzybowski, p. 468.
A Super -receiving Station.-A. Dinsdale, p. 167.
Radio in Sweden, p. 167.
Transatlantic Success on 10 Metres : A Description of the Apparatus used in Successful Two-way Amateur Communication.
P. Auschitzky, p. 586.
The Cupar Receiving Station of the Transatlantic Telephone
Systems, p. 588.
Transatlantic Telephony-The Technical Problem. -O. B. Blackwell, p. 408.
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Transatlantische Telephonic (Transatlantic Telephony). -F. Anton,
p. 489.
United States

:

Radio Telegraphy, p. 167.
GENERAL PHYSICAL ARTICLES.

Untersuchungen uber den Mechanismus des Lichtbogens (Investigation of the Mechanism of the Electric Arc Discharge). -R.
Seeliger, p. 527.
Physico-chemical Considerations in Astro-physics.-W. Nernst,
p. 588.

What is an Atom ?-P. R. Heyle, p. 470.
Direct Evidence of Atom Building. -Millikan and Cameron, p. 489.
Report of Work of Bartol (Research) Foundation. -W. F. G.
Swarm, p. 469.
Report of Work of Bartot (Research) Foundation. -W. F. G. Swann,
p. 527.

-

The Study of the Specific Resistance of Bismuth Crystals and its
Change in Strong Magnetic Fields, and Some Allied Problems.
P. Kapitza, p. 489.
Uher das Verhalten von Wismutschichten in Magnetfeld (The
behaviour of Bismuth leaf in a magnetic field). -F. Gross, p. 647.
The Boltzmann -Hopkinson Principle of Super-position as applied
to Dielectrics.-F. D. Murnaghan, p. 188.
Untersuchungen über den Elektrischen Durchschlag und Überschlag in unhomogenen Felde (Investigations of Electrical
Breakdown and Flashover in a Field which is not Homogeneous).
-E. Marx, p. 892.
Influence of Weak Magnetic Fields on the Degree of Polarisation
of the Light Emitted by Hydrogen Canal Rays. -v. Traubenberg,
p. 527.

Kathodenzerstäubungsprobleme (Cathode Sputtering).-Blechschmidt and v. Hippel, p. 648.
Temperature of the Cathode as a Factor in the Sputtering Process.
-I.. R. Ingersoll and L. O. Sordahl, p. 693.
Kathodenzerstäubung (Wearing -away of Cathodes by emission of
particles) p. 470.
The Compton Effect and Polarisation. -P. Lukirsky, p. 586.
Thermodynamics, Wave -Theory, and the Compton Effect. -C. V.
Raman, p. 105.
A Suggested Theory of Electric Conduction. -W. H. McCrea, p. 687.
Electrical Conductivity. -W. V. Houston, p. 489,
On the Kinetic Method in the new Statistics and its Application
in the Electron Theory of Conductivity, -L. W. Nordheim, p. 528.
Sur L'Effet Volta (On the " Volta " Effect of Contact Potential).
A. Cotton, p. 525.
Corpuscular Theory. -G. Forbes, p. 648.
The Abnormal Specific Heat of a Rarified Gas at a Low Temperature:
and the Cosmic Radiation. -R. D. Kleeman, p. 891.
New Results on Cosmic Rays. -R. A. Millikan and G. H. Cameron,

-

p. 167.

The Highly Penetrating Cosmic Rays.-A. Corlin, p. 230.
High Altitude Tests on the Geographical, Directional and Spectral
Distribution of Cosmic Rays. -R. Millikan and G. Cameron, p. 230,
Cosmic Rays, p. 489.
The Origin of the Cosmic Rays. -R. A. Millikan and G. H. Cameron,
p. 691.

-J.

The Wider Aspects of Cosmogony.
H. Jeans, p. 290.
Evidence for the Continuous Creation of the Common Elements
out of Positive and Negative Electrons. -Millikan and Cameron,
p. 526.
Der selbsttönende Kristall als thermischer Effekt (The spontaneously singing crystal as a thermal effect). -F. Seidl, p. 38.
Preferred Orientation in Tungsten Crystals caused by Mechanical
Working. -H. De Vore and W. Darcy, p. 188.
Sur la Constante Diélectrique du Semite (The dielectric constant
of benzil) -L. Saint Antoine, p. 591.
Etude Expérimentale et Théorique de la Variation des Constantes
Diélectriques de Quelques Liquides avec la Pression (Variation
with pressure of dielectric constants of certain liquids).-L.
Cagniard, p. 589.
Beeinflussung der Dielektrizitätskonstanten durch elektrostatische
Felder (The influencing of dielectric constants by electrostatic
fields). -F. Kautzsch, p. 348.
A Theory of Imperfect Solid Dielectrics. -M. G. Malti, p. 104.
Integraph Solution of Differential Equations. -V. Bush and H.
Hazen, p. 39.
Experiments on the Diffraction of Cathode Rays. -G. P. Thomson,
p. 526.

The Diffraction of Electrons by a Crystal of Nickel.-C. J. Davisson,

p. 230.
Versuche Über Elektronenbeugung am Optischen Gitter (Experiments on the diffraction of electrons at an optical grid). -E.
Rupp, p. 848.
Theorie Moleculaire de la Diffusion de la Lumiere par les Fluides
(Molecular Theory of the Diffusion of Light by Fluids). -Y.
Rocard, p. 692.
The Character of the Discharge in an Air Gap submitted to a Steep
Fronted Potential Wave.-Mochizuki and Murakami, p. 693.
Note on the Role of Positive Ions in the Disruptive Discharge.
J. Townsend, D. 230.
The High-frequency Electric Discharge at Low Pressures.
Taylor and W. Taylor, p. 407.
Stossspannung und Durchschlag bei Gasen (Shock-voltage and
Discharge through Gases). -W. Rogowski; and Breakdown
of Spark Gaps.
Slepian, p. 527.
Sur la Contraction Gazeuse de l'Hydrogène Soumis à la Décharge
Électrique (The gaseous contraction of hydrogen under electric
discharge). -R. Delaplace, p. 587.
Die Abhängigkeit des Normalen Kathodenfalles der Glimmentladung von der Gasdichte (The dependence of the normal cathode
fall of the glow-Geissler --discharge on the gas pressure). -A.
Güntherschulze, p. 587.
Application des Lois de l'Ionisation a l'Étude de la Décharge dans
les Gaz Rarifiés (Application of the laws of ionisation to the
study of the discharge in rarified gases).-M. Morand, p. 588.
Some Experiments on the Auto-Electronic Discharge.-de Bruyne,
p. 588.

-
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De Disperso-Electriciteit (" Disperso -Electricity").-H. G. Bos,
p. 892.
The Electrodeless Discharge through Gases.
J. Thomson, p. 408.
Electrodeless Discharges.
S. Townsend, p. 168.
Condensible Gas Modifications Formed under the Influence of
Electrodeless Discharges.
Taylor, p. 548.
Quelques Difficultés Expérimentales de la Théorie Électromagnétique du Rayonnement de la Lumière (Some experimental difficulties in connection with the electromagnetic theory of light). -A. H. Compton, p. 408,
Electron Reflection.-S. Szczeniewski, p. 633.

-J.
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Zur Elektronen Theorie der Metalle Nach der Fermischen Statistik
(The Electron Theory of Metals according to the Fermi Statistics).
-A. Sommerfeld, p. 525.
Statistical Experiments on the Motion of Electrons in Gases.
R. d'E. Atkinson, p. 527.
On the Extraction of Electrons from Cold Conductors in Intense
Electric Fields. -O. W. Richardson, p. 230.
The Distribution of Electrons in a Metal.
E. Lenard -Jones
and H. J. Woods, p. 693.
Motion of Electrons in Gases.
S. Townsend, p. 893.
Focussing Electrons reflected or emitted at Equal Angles from a
Plane Surface.-D. A. Wells, p. 528.
The History and Recent Progress of the Theory of Electrons.
T. Shimizu, p. 693.
Über die Winkelverteilung langsamer Elektronen heim Durchgang
durch Metallhaüte (The Angular Dispersion of Slow Electrons
on Passage through Metal Films).-E. Rupp, p. 692.
Available Energy.-R. A. Millikan, p. 691.
A differential Retarding Potential Method for the Study of the
Energy Distribution of Slow Electric Emissions.-C. F. Sharman,

-

-J.

-J.

-

p. 39.

Sur les Equations du Champ Electromagnétique (On the equations
for the electromagnetic field). -E. Brylinski, p. 291.
Sur les Expériences de M. Esclangon et leur Application à L'Étude
des Mouvements de L'Éther à Proximité des Masses Matérielles
(M. Esclangon's Experiments and their application to the study
of the movements of the ether near material masses).--. Corps,

p. 588.
Les idées nouvelles sur la structure de l'éther (The new ideas on
the structure of the ether).-G. Giorgi, p. 407.
The Suggested Application of Ultra-micronic Oscillating Circuits
to New Ether Drift Experiments. -H. Hamer, p. 588.
The Fermi-Dirac Hypothesis of Gas Degeneration and its .Applications.
S. Bieler, p. 589.
The " Action " of an Electromagnetic Field.--S. R. Milner, p. 693.
A Determination of a Limit of the Number of Free Electrons in a
Metal.
E. Colpitts, p. 892.
The Influence of Gravitation on Electromagnetic Phenomena.
E. T. Whittaker, p. 588.
Sonne Experimental Evidence Supporting the Kinetic Theory of
Gravitation. -C. F. Brush, p. 588.
A Unified Theory of Gravitation and Electricity. -C. Snow, p. 230.
Gravitation and Electricity as Manifestations of a Six -dimensional
World. -C. Snow, p, 230.
Zur Feldtheorie von Elektrizität und Gravitation (On the field
theory of electricity and gravitation). -L. Infeld, p. 349.
Zur Problem Einer Einheitlichen Feldtheorie von Elektrizitä t
und Gravitation (The problem of a uniform field theory of electricity and gravitation). --L. Infeld, P. 588.
On Electric Phenomena in Gravitational Fields.
T. Whittaker,
p. 39.
Note on the Law that Light -rays are the Null Geodesics of a GraviT. Whittaker, p. 230.
tational Field.
On the Potential of Electromagnetic Phenomena in a Gravitational
Field.
T. Whittaker, p. 588.
Theory of the Magnetic Nature of Gravity and Newton'. I., rets.
C. L. Sagui, p. 349.
An Electrical Method of Harmonic Analysis.-S. Brown, p. 229.
High -Frequency Currents. -E. W. Marchant, p. 291.
Interferenzerscheinungen bei Korpuskularstrahlen (Interference
Phenomena in Corpuscular Radiation). -W. Elsasser, p 692.
Ionisation by Collision. -L. G. Huxley, p. 39.
A Reply to the Paper, " Ionisation by Collision."
Taylor, p. 168.
Phénomènes d'Ionisation des gaz (Phenomena of ionisation of
gases).Abadie, p. 527.
Mercury Lamp and Radium as Ionisers.-Rogowski and Tamm,
p. 692.
A New Method of Determining the Mobility of Ions or Electrons
in Gases.-Van de Graaff, p. 525.
Kerr Effect in Water due to High Frequency Radio Waves.-A.
Bromley, D. 587.
On Relaxation of Electric Fields in Kerr Cells and Apparent Lags
of the Kerr Effect. -Beams and Lawrence, p. 687.
Theory of the Kerr and Faraday Effects in Gases. Part II.
Quadratic Effects.
de L. Kronig, p. 526.
Disappearance and Reversal of the Kerr Effect. -C. V. Raman
and S. C. Sirkar, p. 408.
Eine Methode zur Bestimmung der Kerr Konstante Schlecht
Isolierender Stoffe mit Hilfe Elektrischer Wechselfelder (A
method of determining the Kerr Constant of badly insulating
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materials with the help of electric A.C. fields).-W. Ilberg, p. 648.
Demonstration of High -frequency Fluctuations in the Intensity
of a Beam of Light. -C. O. Browne, p. 105.
A Proposed Experiment on the Nature of Light.-D. M. Dennison,
p. 586.

Determination of the Velocity
of Light. -N. Deisch, p. 407.
Remarques sur la Théorie de la Lumière, Energie, Cohérence et
Franges Supplementaires (Remarks on the theory of Light,
Wolfers,
Energy, coherence and supplementary fringes).
p. 407.
Demonstration of Partial Frequencies in Light Waves of Periodically
Rupp, p. 587.
Varying Intensity.
The Revolution in Physics -Oliver Lodge, p. 892.
On the Diffraction of the Magnetic Electron.-C. G. Darwin, p. 691.
An Attempt to Detect a Magnetic Field as the Result of the Rotation of a Copper Sphere at High Speed. -W. F. G. Swann and
A. Longacre, p. 692.
On the Magnetic Moment of the Electron. -C. G. Darwin, p. 891.
The Magnetic Moment of the Electron. -G. Breit, p. 691.
Abbott, p. 230.
Magnetic Reflection.
Über den Ursprung des auf der Atomstruktur Beruhenden Magthe Magnetism due to Atomic Structure).
of
Origin
(The
netismus
Kotarô Honda, p. 587.
-W. Heisenberg, p. 647.
of
Ferromagnetism.
Theory
The
Die Magnetostriktion (Magnetostriktion).-A. Schulze, p. 647.
Consequences of a Matrix Mechanics and a Radiating Harmonic
Oscillator without the Quantum Postulate.-A. Press, p. 104.
La Theorie de Maxwell et L'Électricité Moderne (Maxwell's Theory
La Porte, p. 471.
and Modern Electricity).
On Maxwell's Stress, and its Time Rate of Variation. -S. R. Miner,
P. 39.
Ein Versuch der Ableitung des Maxwellschen Verteilungsgesetzes
auf thermodynamischen Wege (An attempt to deduce Maxwell's
law of distribution by thermodynamical means). -A. Schukaren,
p. 348.
New Methods of Electrically Maintaining Mechanical Oscillations.
H. Vincent, p. 104.
Study of the Higher Natural Oscillations of Solenoidal Coils.
I. Yamamoto, p. 104.
A Suggested Arrangement for the
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-
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Über das Auftreten von Eigenschwingungen bei Erzwungenen
Bewegungen eines Linearen Harmonischen Oszillators (The
production of natural oscillations by forced vibrations of a linear
harmonic oscillator).-H. Schmidt, p. 587.
The Negative Absorption of Radiation. -Raman and Krishnan,
p. 528.

Experimental Proof of " Negative Dispersion."-Kopferinann
and Ladenb'rg, p. 691.
Un Nouveau Phénomène d'Optique (A new phenomenon in Optics).
--J. Cabannes, p. 407.
Etude des Oscillations Entretenues (The Study of Sustained
Oscillations).-A. Liénard, p. 489.
Sur les Oscillations d'Ordre Supérieur d'un Circuit Oscillant (On
the oscillations of an oscillating circuit of higher order). -M.

Chenot, p. 290.
Über Koppelschwingungen kontinuierlicher Teilsysteme (Coupled
oscillations of continual partial systems). -E. Waetzmann and
K. Schuster, p. 291.
Sur le Rile de l'Ozone dans l'Atmosphere (On the part ozone plays
Lévine, p. 104.
in the atmosphere).
p. 38.
Photo-electric Conduction in Selenium. -R. J. Piersol,
Photo-electric Effect and Surface Structure in Zinc Single Crystals.
-E. Linder, p. 38. the
Photo -electric Effect -P. W. BridgGeneral Considerations on
man, p. 168.
Demonstratie van een Nieuw Photoelectrisch Effect (Demonstration of a new photo-electric effect). -F. M. Penning, p. 470.
The Complete Photo -electric Emission from Potassium -Jessie

-J.

Butterworth, p. 589.
H. Hsu, p. 230.
On the Mechanism of Photo -electric Emission.
The Photo -electric Properties of Thin Filins of the Alkali Metals.
N. R. Campbell, p. 692.
p. 689.
Photo-electric Thresholds and Fatigue.-- G. B. Welch,
and
Photo -electricity. (See also under Subsidiary Apparatus
Miscel aneous.)
the
of
Piezo-electric
Moduli
The Determination of the Elastic
Crystal Rochelle Salt by a Statical Method. -W. Mandell, p. 38.
Modes of Vibration in Piezo-electric Crystals -A. Crossley, p. 349.
and Torsional
Piezo-electric Excitation of Longitudinal, Transverse
Vibrations in Quartz Rods.-Giebe and Scheibe, p. 470.
Drillungsund
Dehnungs-Biegungsvon
Piezoelektrische Erregung
schwingungen bei Quarzstäben (Piezo-electric excitation of

-J.

-

-

extension, flexural and torsional oscillations in quartz rods).
E. Giebe and A. Scheibe, p. 348.
Quelques Modes Particuliers de Vibration des Quartz Piezo-electriques (Some particular erodes of vibration of piezo-electric
quartz plates). -R. Jouaust, p. 348.
Piezo-electric Quartz Resonators : An Optical Interference Method
of Observing their Modes of Vibration, p. 470.
émettant
Sifflement Continu Produit par un Quartz Piézo-électrique
simultanément Deux Oscillations de Haute Fréquence (The

continuous whistling produced by piezo-electric quartz simultaneously emitting two high -frequency oscillations).-F. Bedeau
and J. de Mare, p. 230.
The Piezo-electric Resonator and its Equivalent Network. -K. S.
Van Dyke, p. 528.
Phénomènes Optiques Présentés par le Quartz mis en Vibration
Piézo-électrique (Optical phenomena presented by quartz set
in piezo-electric vibration). -R. Moens and J. E. Verschaffelt,
p. 105.
Mechanische

-

Schwingungen piezoelektrisch angeregter Quarze
(Mechanical oscillations of piezo-electrically excited quartz).
R. Wachsmuth and H. Auer, p. 348.
Bibliography on Piezo-electricity.-W. G. Cady, p. 349.
Piezo-electricity. (See also under Measurements and Standards.)
Calcul du Champ Interne de Polarisation (Calculation of the Internal
Field of Polarisation).-de Malleman, p. 693.
Potential Difference and Capacity in A.C. Problems.-G. W. O.
Howe, p. 229.
Sonic Further Problems in Potential Difference. -G. W. O. Howe,
p. 290.
Untersuchung und Theorie der Pyroelektrizität (Investigation
and theory of Pyro-electricity).--Meissner and Bechmann, p. 408.
Unidirectional Quanta in Wave Mechanics. --G. Breit, p. 39.
Polarisation Rotatoire -Calcul du pouvoir rotatoire du quartz
(Rotatory Polarisation-Calculation of the rotating power of
quartz). -de Mallemann, p. 407.
Théorie Electro -optique du Quartz (Electro -optical theory of
quartz). -R. de Mallemann, p. 348.
Etude Expérimental des Déformations et des Changements de
Propriétés Optiques du Quartz sous l'Influence du Champ Kleetrique (Experimental investigation of the deformations and
change in optical properties of quartz under the influence of
an electric field).-M. Ny Tsi Ze, p. 348.
Mechanical Oscillations of Quartz Crystals.-Wachsniath and
Auer, p. 470.
The Temperature Coefficient of Oscillating Quartz Plates. -R.
Strout, p. 168.
Hervorgerufen
Schwingungen Piezoelektrischer Quartzstäbe
Durch ein Ungleichförmig Verteiltes Feld (p.e. quartz rod
field).
distributed
by
a
non
-uniformly
produced
oscillations
S. J. Sokoloff, p. 648.
p.
V.
Raman,
647.
New
A
Radiation. -C.
The Raman Effect in Highly Viscous Liquids. -S. Venkateswaren,

-

p. 691.

Influence of Temperature on the Raman Effect. -K. S. Krishnan,
p. 691.
The Relation between Refractive Index and Density. -D. Burnett,
p. 39.

Radiation and Relativity. -G. Y. Rainich, p. 528.
Au sujet de la relativité et de Lorentz (Concerning Relativity and
Lorentz).-Général Cartier,p. 407.
p. 188.
Resonance Radiation in Excited Neon. -Y. Fujioka,der
Kürzesten
Versuche über die Resonanz der Reststrahlen und
Rays
of
Residual
on
the
Resonance
(Tests
Wellen
Hertzschen
and the Shortest Hertzian Waves). -M. A. Lewitsky, p.587.
Salt.
of
Elasticity
Rochelle
of
the
Variation
The Temperature
E. P. Harrison, p. 38.
Sur l'État dit " Sama -Zustand " (The Condition called " SamaCondition ").-E. A. Holm, p. 693.
647.
Wavelength Shifts in Scattered Light. -R. W. Wood,
Wavelength Shifts in Scattered Light. -W. H. Martin, . 691.
and
Toshniwal
Kothari
Scattering.-Saha,
Negatively Modified
to
and The Scattering of Light by Free Electrons according
Dirac's New Relativistic Dynamics.-Klein and Nishina, p. 647.
The Scattering of Positive Ions from a Platinum Surface. -R. W.
Gurney, p. 693.
Dynamical and Electrical Problems whose Solutions satisfy
Schrödinger's Wave Equation. -A. Bramley, p. 39.
The Emission of Secondary Electrons and the Excitation of Soft
X -Rays.-O. W. Richardson, p.525.
Lumière ComDépolarisation des Radiations Secondaires dans lad'une
Radiation
plexe qui résulte de la Diffusion Moléculaire
in
Monochromatique (Depolarisation of Secondary Radiations
a Monoof
Diffusion
Molecular
from
resulting
Complex Light,
Cabannes, p. 691.
chromatic Radiation).
The Velocity of Sound in Liquids at High Frequencies by the Sonic
Interferometer. -Hubbard and Loomis, p. 469.
The Shadowgraph Method as Applied to a Study of the Electric
Spark.-H. A. Zinszer, p. 407.
Stossspannungen und Funkenbilder (Shock -voltages and Spark pictures). -W. Rogowski and R. Tatum, p. 692.
Taylor,
On a Photo -electric Theory of Sparking Potentials.

-

;
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p. 168.
Molecular Spectra in the Extreme Infrared. -Raman and..Krishnan,
p. 588.
588.
The Stark Effect at Very High Field. -Toshio Ishi
Yer,
The Photoelectric Conductivity of
p. 104.
TelephonmemZur Theorie der Koppelschwingungenzwischen
branen und Lufträumen (Theory of coupled oscillations between
telephone membranes and air spaces). -K. Schuster, p. 291.

Sulphur.--B.e
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Note on Thermi0nic Emission.-Lewi Tonks, p. 648.
On the Thermodynamic Equilibrium in the Universe. -F. Zwicky,
p. 587.
Evaporation of Tungsten under Various Pressures of Argon.
G. Fonda, p. 230.
On the Ultra-violet Radiations Emitted by Point Discharges.
J. Thomson, p. 648.
The Penetration of Ultra-violet Light into Pure Water and Sea
Water. -E. O. Hulburt, p. 586.
Vektordiagramme bei Stromresonanz (Vector diagrams in the case
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