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Reflection of Waves at Earth’s Surface

E propose in this note to deal only

with waves incident normally ; that

is, with waves travelling vertically
downwards and being reflected at the earth’s
surface. We shall assume that the waves
are plane. In such a case the waves are of
exactly the same character as those trans-
mitted between two parallel conducting
strips. The two strips in the figure are
assumed to extend indefinitely in both direc-
tions, upwards into the air, and downwards
into the carth; thev are assumed to have
no resistance and the dielectric between
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them 1is air for the upper portion and earth
for the lower portion. Although the simple
formulae for the inductance, capacity, and
leakance of such a line are only strictly
correct if the distance between the strips is
small compared with their width, no error

is ultimately made, and the formulae are
simplified, by assuming both the width and

the distance apart to be 1 cm. The for-
mulae are then :
I — inductance per cm = 4w 107

henries (u — 1
o

I
(- = conductance per cmn = - = T
p 9X10

where ¢ — conductivity in e.s. units,
and
C ita er cim « 5
o Al 1 T CIT ==
capacitance p 17§ X To
farads.
If 7, denotes the impedance of the line
extending downwards into the soil, as
measured at the surface, we have
A | JwL .
Z-/—-'A:_-.R+X
\17 \’G—%—]w( s T J-%s

On substituting the above values for
L, G, and C, putting w = 27/, and = :{—Z,

it is found that
R 607\/[ (#, Ii?l“ _+ »n)

ol +n?)
VT + n:—m
and X 60‘1\/ . --;(I»__i___).lz‘_ )
or, putting IV — —— (asin IW.E., Nov,,
V1 + n?

1933, P- 591)
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R, = 607 V2 VN -+ «N)
X,= 607 V2 VNI — «N)

These are then the two components of
the impedance 7, which may be regarded
as the load connected across the bottom end
of the air transmission line which may be
assumed to terminate on reaching the earth’s
surface as shown on the right of the figure.

The voltage V' at any point at a distance
x from the receiving end of a transmission
line is given by the formula

V = I(%, cosh ax + Z, sinh ax)
where I, is the current at the receiving end,
Z, is the impedance of the load which
in our case is Z,,
Z, is the characteristic impedance
of the line, i.e., the impedance for
infinite length,

and a = V /Y of the line per unit length.
This may be written
y p 2 b

The first term represents the downward
wave and the second the upward reflected
wave ; hence putting

Amplitude of reflected wave
Amplitude of incident wave

we have L=l L -Zo
SN 7 2o,
Inair G = o and Zy =N ]wL \/L 1207
Hence
R, +jX,— 2,
TR A X T Z,
60.7.V ZN(\/LFEJV_t]_\/I—KW) — 1207
ditto 41207
V2N(E < «N) — 2 + 7\/2N(1 = K\)

V2aN(1 - &N}

N — 1+ jvaNG — M

N 1 1+ V2N(1 + «N)
This gives the real and imaginary com-
ponents, i.c., the in-phase and the quadrature
components of the reflection coefficient.

If the earth’s surface were perfectly con-
ducting ¢ = o, n = fx/20 =0 and N — o
o= T
and the voltage of the line or the electric
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field of the wave would be reversed on re-
flection without change of amplitude.

If o=o0 (perfect insulator), »n f0s)
YN = 1/k and
I K B K I
~-K+2\K (\/K#-I2

Here again the reflected wave is exactly
180 deg out of phase with the incident wave
but is not of the same amplitude, the differ-
ence giving the amplitude of the wave trans-
mitted into the dielectric.

The reflection coefficient n can also be
expressed in terms of its modulus or magni-
tude and its angle ; thus

VI F N1
1+ V2N(T + «N)

— 2k)
7 e}

N

where tan 6 ———
2]

These formmulae arve thus obtained from
the ordinary telephone transmission for-
mulae, and by introducing N are given a
relatively simple form very suitable for rapid
computation.

The amplitude of the wave transmitted
into the carth is given at the surface by rhe

formula V LZ g
Hence
transmitted wave /. ,
nadent wave  Z. -~ Z, 1 °
2
If ¢ = fect insul: 2
o = o (perfect insulator)n + 1 T Ve

This wave transmitted downwards into
the earth is damped out in accordance with
the exponential e~ where ¢ — p -+ jg.

It was shown in the Wireless Engineer {or
November, p. 390, that the attenuation
constant p is g‘ivvn by the formula

P2 o 20fo( I+ n?— n

| (T
Tx e Vv )
where w = 27f.

If 4 denotes the depth at which the ampli-
tude is reduced to a tenth of its surface
value, we showed that this was related to
the wavelength in air by the formula

[1

\b

()X

w
and hence p

Md — 1.9 G.W.0. H.
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The Alternating-current Inductance of an Iron-
cored Coil Carrying Direct Current*®
By R. T. Beatty, M.A., D.Sc.

List of Symbols

L A.C. Inductance.

I Dircet Current.

m  Average Magneto-motive I'orce per cm.

H Magnetic Force.

i, Incremental Permeability.

B Steady Flux Density.

A Area of Core Section.

Length of Path in Iron.

VvV Volume oi Core.

a Length of Air Gap.

T Number of Turns in \Vinding.

In the theoretical discussion in Sections I3
electromagnetic C.G.S. units are used for the first
five symbols. In Section 4. which deals with

practical applications, wec¢ introduce practical
units.

Section 1. Comparison of Methods of
Design

N 1927 it was shown by Hannat that in

the case of an iron-cored coil carrying

direct current the data required for design
could be obtained from a single curve.
Hanna proved that for a core of given
magnetic properties the relation between
LI?]V and TI/x can be expressed as a curve
whose shape depends only on the gap ratio
a/x. When a number of such curves is
drawn as in Fig. 1 it is evident that when
TI/x is Axed the maximum value of LI2/lV
is the ordinate to the curve which is drawn
to touch all the gap ratio curves. This
tangential curve, when furnished with a
scale of gap ratios, gives the data required
for design.

Although the final result obtained by
Hanna's method is simplicity itself, vet the
labour involved in calculating the subsidiary
curves 1s considerable, and accordingly in
the present paper an alternative method is
described which requires only two curves

* MS. accepted by the Liditor, September, 1933.
t C. R. Hanna, J. 4m. lust. El. Eng., 16, 1927,
p. 128.

(1) a curve in which B is plotted against H
(2), a curve in which B is plotted against
Blp, — H. 1In addition the present method
is thought to give a more graphic picture
of the result of varying the quantities con-
cerned.

The method is described in the following
section and the necessary mathematical
proof of its correctness is reserved for
Section 3.

Section 2.—A New Geumetrical Representation

The two curves referred to above are
plotted in Fig. 2 on opposite sides of the
vertical zero line. In order to simplify the
discussion all magnetic quantities are ex-
pressed in electromagnetic units, 7.e., gauss
or lines per cm? while in Fig. 5 which is
intended for actual design operations prac-
tical units are employed.

Q005
o004
0'003

L1?/v
0002

0001

Tl/x
Fig. 1.—Hanna's design curve : 1ls construclion
involves a curve drawn to touch a mumber of
subsidiary curves, each of which rvefers to a
different gap ratio.

In Fig. 2 take on the horizontal axis a
point P corresponding to the magnetic-
motive force per cm. chosenj. Draw any

+ .., the valuc obtained by dividing the total
magneto-motive force by the total mean path
through iron and air-gap.
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line PQR to cut the left-hand curve. Then,
anticipating for the moment any mathe-
matical proof of the statement, we assert
that LI2/l” equals twice the area of the
shaded triangle and that by drawing a hori-
zontal line RS and a sloping line SP we find
an angle a such that tan « equals the gap
ratio a/x. A similar construction starting
from ( gives another and larger value of
a with a consequently larger gap ratio.
Thus in general there are two gap ratios

each of which gives the same value of
LIE/V.

B AND H CURVE

SCALE OF B

10 20 30
SCALE OF H AND m

50 40 30 20 10

SCALE OF B/u,-H

[
Fig. 2.

It is evident that with P fixed the largest
value of LI?/V is obtained when PR is a
tangent to the curve. In this case () and R
coincide and there is only one value for the
gap ratio—the optimum vahue.

Section 3.—Mathematical Proofs

To prove that lwice area of shaded triangle

m® . dBjdm. The magneto-motive force
round the whole magnetic circuit is Hx -+ Ba.
Hence the average magneto-motive force
per cm. is given by*

m = H + Ba/x (1)

When the magnetic quantities change by
the amounts dm, dH, 43,

dm(dB = dH[dB -+ ajx (2)
Eliminating a/x between (1) and (2) and
remembering that u, = dB/dH,

dm|dB = 1/u, + (m — H)/B (3)
Therefore
B . dm|dB = B/u, + (m — H) (4)

* To a close approximation : strictly we should
divide by x - a instead of x.
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Now in I'ig. 3 PO = m
oT Blu, — H
Therefore PT = m + Blu, — H
or by (4) PT = B.dm/dB .. . (3)
and RT =B T .. (6)
\R
- /3
T 0 P
Fig. 3.
Hence tan B = RT/PT =dB/dm by (5)
and (6) (7)

Accordingly twice area of shaded triangle
=tan 8 X OF?
m? . dB/dm . ne: nr
To prove that LI*[V = m?* . dB/dm.

Since inductance is rate of change of linkages
with current

(8)

L =T4.dBJdl (9)
Since magneto-motive force per cm.
current X turns/cm.

m = T1/x* . (x0)

Idliminating T between (g9) and (zo) we have
L = mxA|l x dBJdl
- mV/|I X dB/dl
Now dB/dl = dB/dm
X dmdl
or in view of (10)
dBldm x m[I .. (12)
Eliminating JdB/dI be-
tween (11) and (12) we
have
L =mV|I x m/l
X dB/dwm

. (11)

RPN T gt e

Hence

LIV = m?.dB/dm (13)
To prove that LI*|V = twice area of shaded

triangle.

)

This follows at once from (8) and (z3).
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To prove that the gup ratio = tan a.
From Fig. 4 tana = (m — H)/

From (1) a/x = (m - H)/B
Hence a/x, the gap ratio = tan a.

Section 4.—Practical Applications

For purposes of design it is desirable to
use a practical system of units and in Fig. 5,
which represents the data* for stalloy, the
horizontal scale is expressed in ampere-
turns per cm. while the vertical scale is,
as before, expressed in gauss. u, is derived
from these practical units as shown in Fig.

The two fundamental relations now hecome
L2
—
where L

10° = twice area of shaded triangle

== henrys, / = amperes, 17 == cubic

. . 4
centimetres and the gap ratio T tan a.
0

Thus if m = jo amp-turns per cm.
LI¥1

8

= 2 X area of triangle X 1o
7,300 X 40 1078
3.12 X 1077

03
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. o m
Again the gap ratio — ;1_0 X tan a
_ 4T 373
10 10,400
=4.5 X 1073
2 A
3 A
<
&l
]
H (AMP.- TURNS/cm)
Iig. 6.—If at anv point of the B — H curve a

small cyclic variation in H is superposed, a

hystevesis loop is obtained. The incremental

pevineability is defined as p, = dB/dH, and
evidently p, = fan A.

The percentage decrease in inductance
due to a given varla-

14,000 T ‘ I N‘ I

tion of the gap ratio from

—«AB:is\gort. .S. GAUSS #
12,000 P

the optimum value, 1is

easily ascertained from

Fig. 5.

10,000

If no gap is used then,

relerring to the lettering

o
=]
=3

ol Fig. 2, we must draw

PS vertically from P to

HENRYS
AMPS.

meet the B — H curve:

<=7

6,000—
em3

.= TUR

SR will then intersect the
left-hand curve at a very

GAUSS/AM

>
[=1
(=

remote point R and the

SCALE OF B IN GAUSS

2,000

slope ol the line PR will
be small, so that the

shaded area will be greatly
reduced. Even for such

[} 30 20 10 0 10
SCALE OF Bfuj-H

20

<«+——AMP. - TURNS PER CENTIMETRE——

Fig. 5.

and it 7
L= 312

- 0.1 amp, and = 100 cm.? then
henryvs.

SCALE OF H AND m

a small value as m =35
the inductance is reduced
to 39 per cent. of its
optimum value by failure
to provide an air gap.

30 40 b0

" % The data are taken from Symons : E;i‘/)eri
mental Wiveless, 1928, p. 485.
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A Thermionic Valve Amplifier

for use with a
Duddell Oscillograph®

By W. Jackson, M.Sc.

(College of Technology, Manchester)

HE direct application of the vibrating

mirror type of oscillograph to the

investigation of transient phenomena
in audio-frequency networks is frequently
impossible because the currents available
are too small for imnrediate use. This
difficulty can be overcome, however, by the
provision of a device capable of amphlifying
voltage, subject to its satisfying the following
conditions. In the first place, the device
must have so high an input impedance that
its connection to the network under investi-
gation does mnot modify the impedance
characteristics of the latter. Secondly, the
device must amplily linearly in the steady
state, and, finally, its own transient response
to suddenly applied voltage pulses must
exert no distorting effect on the transient
wave to be amplified.

OSCILLOGRAPH
STRIP

G.B.
CONTROL ADJUST
FILAMENT
CURRENT
¢]

Fig. 1.

The first requirement of an approach to
infinite input impedance is satisfied in a
thermionic valve amplifier biassed to avoid
grid current, while linear amplification is
largely a question of suitable adjustment of
the operatmg voltages. The ability of linear

* MS. accept(d by the Editor, July, 1933.

networks to respond without distortion to
suddenly applied voltage pulses of arbitrary
form is specified completely, through the
Principle of Superposition, by their ability
to reproduce ideally the unit voltage pulse,
as represented by a voltage wave of zero
value up to time /= o —the reference or
switching-in time and of value unity for all
values of ™ 0. Excepting the conductively
resistance-coupled amplifier, all thermionic
valve amplifier circuits, in that they contain
inductive and capacitive elements, give a
distorted reproduction at their output ter-
minals of a unit voltage pulse applied to
their input. With a suitably designed resist-
ance-capacity coupled amplifier, however,
this deviation from the ideal can be made
sensibly unimportant. The deviation con
sists of a gradual, as opposed to an instan-
taneous, rise in output voltage at / = o,
followed by a gradual decay in voltage after
the maximum has been reached, as against
the required maintenance of constant voltage
following this attainment. The former
results from the presence of strav capacitance
between grid and filament, grid and plate,
and across the anode load resistance, but the
delay in voltage rise from these causes will
generally be small compared with the normal
lag in response of the oscillograph strip.
The tendency of both these efiects is to reduce
the ability of the combined equipment to
record high-lrequency variations. The decay
of output voltage results from the presence
of the intervalve coupling condenser. The
time constant of this decay is directly
proportional to the coupling condenser value,
C(RR,+ R,R, - R,R,
R+ R,

where C is the coupling capacity, R, the
valve internal resistance, I?, the anode load
resistance, and R, the grid leak resistance
(Fig. 1). By making C suificiently large this
time constant can be made appreciably

andisgiven by T -
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greater than that of the lowest {requency

Fig. 2. («) C = vopul’. Tollage applied berween
Dand . (b) C - o pl (()C —=ooruF. {(d)
C = ropl’. Vollage applied belween 4 and B.
(¢) C = 1.ouF with ot uF across anode vesistaice.

structed for direct current mains operation,
and for use with a Duddell high-frequency
two-strip oscillograph. Tt consists of a D.C.
mains valve resistance-capacity coupled to a
power amplilving valve carrying one strip
in its anode circuir.  This strip 1s at high

phenomena to be recorded. potential relative to the amplifier input
Fig. 1 shows the details of an amplifier con-  terminals, and relative to anv network
A il
z ~
— AANAAANAD f
‘ AR §
(a)
N A s noA Y
A A | ! A Iy | \ A SN
/ '
A A 5
] i 1
Ny A \ v ¥ ¥ \-
VERVIRY VIR EAVERY _
(b)

Fig. 3.—(a} Strips in serics.

(b) Inpui (o (lower) and output from amplifier.
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across a portion of which the amplifier may
be connected. The danger exists, therefore,
ol imposing full mains voltage between the
two strips should the other strip be con-
nected directly to the network under in-
vestigation. This possibilitv can be avoided,
however, by the addition of the condenser-
resistance feed circuit C,R,. While this
addition causes the output voltage of the
amplifier, in response to a unit voltage pulse
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The performance of the amplifier in re-
sponse to the application of the unit voltage
pulse between the points DI is shown in
oscillograms 2a, 26 and 2¢, which correspond
to values of 1.0, 0.1 and o0.01 microfarad
respectively for the intervalve coupling
condenser C. It is seen that the rate of
decay of the output voltage increases as C
decreascs s, and that the use of 1.0 microfarad
for € permits of accurate recording of such

Py r———

A \
<2 f‘\“ﬁ AAAAAA

: Vv ’J ! J 'I V V LTARY xvl k.
f‘m
;é«;;,' L 800c.p.s.
zi

& : 7 ;
E }\ [\\j 'u \&/!l‘

M'\ f\/\/\f\ AN ’\AN“ NN

) 1000c.P.s.

.,../ f\ SN AAAN
*\f\ /\/\/\/\/\/\/\J\/\ VAVAVAVAYA
1100 c.ps.

g \

A AAAAAASAAPAAAAPANA

PR 1y ARD
V s\/‘h‘*f\[‘“&ﬁ\(&d-uv}ik-}

1500c.p.s.

sy f \x\}

r\nkﬂf"]”; I’\:-\i.
ST TTTRETYIrn
o \ i i ‘|! fxll
B VYUYV
*—’\/\/\/\/\4\”\/“\/” AT
i 950cps
& »

1200¢.p.s.

applied between A4 and 3, to decay more
rapidly  than if the \oltage were applied
between the terminals DE, its effect can be
made relatively unimpor tant by making the
time constant of the feed circuit very hlgh
by use of large values for C, and R,. The
use of a potentiometer for R, gives a valuable
flexibility to the amplifier by increasing the
range of voltage values which can be handled
without introducing non-linear distortion.

Fig. 4.

transient phenomena as are likely to be met
with in audio-frequency networks. The
amplifier response to the unit voltage applied
between .1 and B is shown in I"ig. 2d, where
it is noticed that the rate of output voltage
decay is not seriously increased by the input
isolating arrangement.

The action of stray shunting capacitance
in retarding the initial response is brought
out by Iig. 2e¢, which resulted on the appli
cation of voltage between DE with 1.0 micro-
farad for C and with o.1 microlarad across
the anode load resistance K,. This gives an
exaggerated impression, but demonstrates
the nature of the effect.

The ability of the complete equipment to
reproduce alternating phenomena is shown



LEXPERIMENTAL WIRELLESS

by Figs. 3a and 3b. Fig. 3a resulted on the
sudden application of an 800 cycle per second
voltage to a resistance network through the
strips in series, while Fig. 30 shows the
response as recorded direct on one strip
and after passage through the amplifier on
the other.

The oscillograms of Fig. 4 illustrate the
application of the amplifier in obtaining
records of the building-up process in a
three-section low-pass filter,* of cut-oft
frequency (if correctly terminated in its
hypothetical characteristic impedance) 1,000
cycles per second, under suddenly applied

* For a theoretical discussion of this problem,
see W. Cruickshank, ¢ Voice Frequency Tele-
graphy,” [.E.L. Jouwrn., Vol. 67, 1929, p. 813.
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alternating voltages at frequencies both
inside and outside the transmission band.
The filter was actually terminated, at both
ends, in the nominal characteristic im-
pedance and energised from a generator of
very low transfer impedance. The lower
trace in each case represents the applied
voltage to the network, and the upper the
voltage as measured through the amplifier
across the output termination. The input
voltage was maintained approximately con-
stant throughout the series of measurements,
but the potentiometer R, was adjusted at
each recording to compensate for the
increasing attenuation in the region of and
beyond the cut-off frequency, and to provide
a trace of adequate amplitude.

New Light Modulator for Television
A Recent Demonstration

T is generally agreed that the use of a Kerr
cell for light modulation in Television has
two serious disadvantages. Primarily there is

considerable absorption of light by the liquid
dielectric employed, usually nitrobenzene, and
secondly the liquid under stress gradually hecomes
disintegrated, carbon molecules being deposited on
the electrodes. These carbon molecules are highly
conducting so that the efticiency of the device is
at once impaired when the resistance of the cell is
tbus reduced. Both of these drawbacks seriously
affect the commercial employment of the cell as a
light modulator.

In a paper read before the Television Society, on
Dec. 13th, Mr. 1. M. Myers described in detail,
and then demonstirated, a novel application of
piezo-electric quartz designed to overcome the
objections referred to above. The principle under-
lying the device was that the inten-ity of light
emerging from the polariscope in which the piezo
quartz was introduced depended entirely on the
amplitude of vibration of the crystal. In an
earlier demonstration in the lecture a long glass
strip was set into vibration and it was seen that
at the node of vibration at which point the stress
in the glass was greatest the field of the polariscope
became brilliantly illuminated. The same effect
took place when the quartz crystal was set into
vibration by means of a local single valve oscillator
tuned to about 100 metres. Thus the crystal was
vibrating in the direction of the electric axis at
3 megacycles.

By modulating the oscillations of the local
oscillator it is possible to vary the strength of the
signal and thus the vibration amplitude of the
crystal. This, in turn, controls the illumination
of the field and the relation between intensity of
light and control voltage is a linear one.

Mr. Myers also introduced a new form of double
image polariscope for use cither with the crystal
or with the present type of Kerr cell. In de-

monstrating this device two double image prisms
were used for the polariser and the analyser. They
were disposed in such a manner that their principal
planes were parallel and two spots were formed on
the screen when an image of an aperture was pro-
jected through them. But on the introduction of
stressed material within the polariscope a third
central spot was formed and gradually as the stress
became greater the light from the two outside spots
became concentrated on the centre one. Iiinally,
when the stress was such that half wave retardation
was set up the central spot received alt the light
and the two outside spots became extinguished.
Actually the centre spot was formed by two beams
of light; one the ordinary ray of the polariser,
and the other the extraordinary ray of the polariser.
Thus, both beams were used as against the onc
beam of the present tvpe single-image polariscope.
By interposing a screen with a central aperture,
itis possible to prevent the decentralised spots from
reaching the Television screen and thus it will be

KERR CELL

+

=

—

7 \

DOUBLE IMAGE PRISMS WITH
PARALLEL PRINCIPAL PLANES

I

illuminated by light passing through the cenire
aperture only. In the figure the Kerr cell is shown
disposed in the double-image polariscope, the dotted
lines show the paths of the two beams when the
cell is unstiressed. These, of course, do not pass
through the screen. 11. A. HANKEY.
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of a Thermionic

Tube as Rectifier*

By T. Tanasescu

I.—- General

HE performance of a thermionic tube
can be determined using the char-
acteristic of the tube and taking into

account the electric elements of the rectifv-
ing circuit.

—»la

3

T 3

Fig. 1.

let us consider the simplest circuit in
which the diode is used as a rectifier. The
circuit (I'ig. 1) contains the diode, a resistance
K and a condenser of capacity C, for smoothing
the d.c. tension across . When the anode
Is at a positive potential with respect to the
filament, a certain current / passes througl
the resistance R and the condenser C is
charged. The next instant, when the anode
potential is negative relative to that of the
filament, no current flows to the anode, but
the condenser C is discharged, so that a
current is flowing through the resistance
R, even during this interval.

The interpretation of the following equa-
tions allows an exact understanding of the
phenomena :

Esinw = v

1 R:

1, = f(v,) the characteristic of the tube
. dv

le C ‘%

and i, =1, + ¢

The problem to be resolved is the [ollow-
ing . given L, {(v,), C and R, to determinc
first the mean values V and / of v and ¢

* _\E. ac_cepzed_b); the Editor, l<‘ebruafy,T93;

respectively, and secondly, it is interesting
to know the variation of /,, v, ¢ and v, during
a period. We may look at the problem also
from another point of view: for instance,
instead of K, V' may be looked upon as
known, so that R has to be determined
afterwards instead of V.

From the point of view of the radio
engineer, it is interesting to know first the
characteristic of the rectifier V f(I) when
R—the load—has different values, and
secondly, the maximum variation of v with
respect to the mean value V', in a period.

It is difficult to give a solution of the
problem without making some hypothesis
which may not be realised in practice.

The method described here is exempt
from this inconvenience, and it can be applied
in any case met in practice.

We suppose—as a first approximation-—

that the rectified poiential v 1is constant
durimg a period. The rectifying process

tends to this condition.

kg 2.

The anode current i, may then be deter-
mined as a function of time, plotting in a
diagram (lig. 2) the sinusoidal value of e
as a function of time and at the same
time the straight line » == V. The seg-
ment CD, the difference between ¢ and v,
represents at any moment the anode poten-
tial »,. When this potential is positive,
then the anode current 7, has a certain value,
corresponding to the characteristic of the
valve 7z, = f(v,).
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We suppose that the characteristic of
the valve is already known. Using this
characteristic we can draw the curve (I'ig. 3)
of the anode current during a period ; for
each segment CD we find the corresponding
value of the anode current on the valve
characteristic.

We pass next to the determination of the
mean value I of the current ¢, in a period,
which is at the same time the mean value of
i,. (In the first approximation, when the
rectified tension V 1s supposed to be con-
stant during a period, the current ¢+ must
also remain constant.) This value is deter-
mined using the anode current diagram and
a planimeter.

The value of R is deduced by dividing
by 1.

We have to take now in account fhat v is
not perfectly constant, but that it varies
during a period.

The condenser current is represented at
cach moment by the difference 7, — 4 or
iy — I. The charging and discharging
periods of C can be easily seen in Tig. 2.
During the charge, the potential of € in-
creases slightly—contrary to the first hypo-
thesis which supposed v = constant. This

. 1. .
increase F—;1.zit above the mean value, 1s

proportional at any moment to the corre-
sponding area between A and the considered
moment, striped horizontally in Fig. 2.

The total variation of the tension v is
represented by the area between A and 5.
Passing the point B, we can determine in a
similar way, at each moment, the decrease
of @ under the highest value it had in I3
(Fig. 3).

The variation of v between a and & is
represented by the total area delimited by ¢,
minus the area of the rectangle of base ab
and height I.

Thus, we can draw the variation curve of
v during a period. Dividing this curve by
R we obtain the variation curve of 7.

It is interesting to know how the mean
value I, calculated above, supposing v
constant, is affected by the variation of v.
We plot first the variation of v remarking
that it is not necessary to calculate for too
many points the integral of v. It 1s sutficient
to integrate between a and b, in order to
obtain the total variation of v between these
points. We divide this value in two halves
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adding and substracting them from 7 and we
determine thus the two points of intersection
of the curves e and v (Fig. 3). The variation
of v may be roughly represented by a straight
line passing through the two points of inter-
section or—morc exactly—by a portion of a
curve (the dotted line in Fig. 3) determined
by the slope of the tangent in its inflection

p()illt k?‘a E‘\:xx.).

< (0

ia

Fig. 3.

Having drawn the curve of variation of
v during the charge period, we proceed to
a new determination of the curve i, as a
function of time, using the valve character-
istic, as it has alrcady been done above : for
a difference ¢ — v = v, (Fig. 3) we seek on the
characteristic the corresponding value of
i,. We deduce, by means of a planimeter,
the area delimited by 7, and we tind a new
and correct value of 7 ; this value is generally
smaller than that obtained above. We can
now make a correction to the variation of »,
but a third approximation is not needed,
because the values alrecady obtained are
sufficiently exact for practical purposes.

The problem is thus entirely solved. For
a given value of the rectified tension 1 we
have found the rectified direct current [.
We may calculate, in the same way, other
pairs of values V" and [ in order to get the
characteristic of the rectitier. It is worthy
of note, that instead of the capacity of the
smoothing condenser, we might have taken
as known the highest possible variation of
this tension, corresponding to full load ; then
this capacity would have been determined
so that the rectified tension may not have
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variations higher than a given limit, during
a period. (It should be noted here that the
first hypothesis v = constant is equivalent
to the use of a condenser of very big capacity.)

-3

If the rectifier is provided also with a
choke coil (Fig. 4) for a more efficient
filtering of the rectified tension, we may
extend the calculation, in order to determine
the final rectified tension. The value of the
inductance L must be as big as possible if
we want to reduce the variations of ». If
we take into account only the fundamental
of the periodic variation of v—the smoothing
effect of the harmonics increasing with their
order—we may state that Lo has to be big
compared with R. Only a part of the varia-

Vv

!

Fig. 4.

TG

tion of v—equal to will be transmitted

Lo

to the terminals of k. Thus, il the ampli-
tude of the fundamental v is denoted by V,
the amplitude of the fundamental of the
variation of the tension across R will be
R

Tw V..
R is nearer a sinusoidal curve than the
variation of v, due to the efficient smoothing
effect of the harmonics through L.)

3

We could say the same concerning the
rectitied current : its variations are reduced
in the same ratio as the variations of v.

If the rectifier uses a filter » (Fig. 5) the
filtering is better, the amplitude of the funda-

(The variation of the tension across

-

Fig. 5.
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mental of the variation of the tension across

) o I/1
R being C'lot

It is obvious that in this case C—l’w has to
be smaller than R, and that the frequency
of resonance of L and C’ must be lower than
the frequency of the fundamental.

The method described here can be applied
also in the case of polyphase rectifiers.

II.—Remarks Concerning the Valve
Characteristic
In order to predetermine the performance

of a thermionic valve as a rectifier, we have
to use a characteristic of the valve taken

400+
3001
[
wi
o
w
a
=
<
;n' 200
b3
o
=
1001
¢ 50 100 150
Va VOLTS
Fig. 6.

in the same conditions of overheating of the
filament as those which take place in prac-
tice when nusing a rectifying circuit.

In the case of direct heated valves, during
the rectifying process, the values reached by
the anode current are sometimes comparable
with the values of the filament current. In
this case the anode current flowing through
portions of the filament may overheat it.
This overheating increases at the same time
as the value of the anode current. It is
probable that the overheating may be
constant during a period, owing to the
thermal inertia of the filament.
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Therefore, when wusing the valve char-
acteristic in order to find the anode current—
for instance, for the anode tension CD
(Fig. 2)--we have to make sure that the
corresponding point on the valve char-
acteristic was obtained in the same over-
heated conditions of the filament as those

which occur in the effective rectifying
process.
III.—Application of the Method to a Philips

505 Valve

The characteristic of the valve was deter-
mined, wusing an indirect experimental
method which took into account the obser-
vations made above. The curve obtained
is shown in Iig. 6. Assuming then the
rectifying circuit of IFig. 1 containing the
same valve, we determined the performance
of the circuit, supposing

E,; == go00 volts, V = joo volts, C = Sul.

We have drawn in Fig. 7 the sinusoidal
curve e, and the horizontal line (v) and have
determined for cach ordinate limited by the
sinecurve and the horizontal line, the corre-
sponding anode current (using the char-
acteristic I'ig. 6).

We thus obtain the curve (/) of mean
value 60.7 mA (this case corresponds to
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determine the total variation of the rectified
tensionv. Weobtain 114V, i.c., 57 V above
and 57 V below the mean value of 4oo volts.
Assuming that the tension v increases pro-
portional to the time during the charge we

E=400V
5004

V VOLTS
o
=
=

4004 4/1F rd

0
20 40

1 MILLIAMPERES
Fig. 8.—Philips vectifying valve 503.

60

determine on the curve ¢ the two ordinates:

400 + 57 = 457 v. and 400 — 57 = 343 V.

We obtain in this way the line (vg) repre-
senting the variation of ».

We see then that »,=¢— vy has a
different variation during a cvcle from that
assumed at the beginning.

From these new values of v,, taken from

the curve, a new curve (ig Fig. 7) of ¢, can

600 be deduced from the valve characteristic
(Fig. 6)—the mecan value of which is 57.8
500, va mA.  We take this as the final value of /,
vg bgcause 1t represents to a close approxima-
- . i tion the rectified direct current. The load
“00':.% E=ac0v Vemagov leSiStanceis
E E i - c I Vv 400
4< ©o ALF 60-7mA =
g 300 3 G eﬁr 57.8mA o
> s 4 WF  46-0mA —= 6,920 ohms.
2001 «
> Secondly, we have con-
sidered the case
1007 E, = 4o0ov., V =400V,
but C == 4uF.
° 3T 3T The filtering being less
t TIME cfficient, the variation of v is
Fig. 7. twice that obtained above
(108 V. above and below the
C = o). By subtracting from the area mean value) and the mean value of the

deduced before and used in finding the mean
value, the rectangle of base ab and height
60.7 mA, we obtain the quantity of elec-
tricity which has passed mto C and thus

rectified anode current is 46 mA.

We have checked these calculated values
with those deduced from experiments; in
Fig. 8 are represented two experimental load

B
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characteristics of a rectifier using a Philips
505 valve. One curve is for C == 8ul* and
the other for C = 4ul°. The curve for
8uF, gives for joo V a rectified current of
57 mA instead of 57.8 mA as calculated,
and the curve for 4uFF, 49 mA instead of
46 mA calculated.

We have to note that the errors increase
when the variations of v increase ; this is

THE WIRELESS ENGINEER &
duc to the fact that the initial hypothesis
that » is constant, is more inaccurate. In
conclusion, errors higher than 6 per cent.
cannot occur if the variations of v above and
below the mean value are not bigger than
25 per cent. of this mean value.

In practice, the variations of tensions are
alwavs less than 25 per cent. The method
may thus be applied in all practical cases.

Correspondence

Letters of lechnical inferest ave always welcome. [n

publishing such communicalions (he

Lditors do not necessarily endoise any lechnical or general stalements which they may contain.

Beat Frequency Oscillator
To the Editor, The Wiveless Engineer

Sir,—1 should like to express my appreciation
of the highly instructive article by M. F. Cooper
and L. G. Page, on Beat Frequency Oscillators,
which appeared in your September issue.

As T found it necessary to employ such a device
at the factory where 1 am chief engineer, 1 had an
instrument constructed on approximately the same
lines, but with slight alteration to meet my par-
ticular need.  The stability of the oscillator is
most surprising, and, although I have previously
attempted the design and construction of this type
of gencerator, I have never had such successtul
results.

In your December issuc 1 notice a letter by Mr.
A. W. Stewart, which raises an interesting point.
Possibly my understanding of the matter is not
correct, and with it an altogether too great a
realisation of my lack of knowledge on the subject,
that | venture to suggest that the original explana-
tion of the high-frequency component present is the
correct one. Your correspondent says that the
surface noise of gramophone records is apercodic.
If so, how it is possible to arrange a tuned scratch
filter rather passes my comprchension.

To my mind, any sound must have a dehnite
electrical equivalent wave form, and if valve hiss
is audible, it must have a wave form of some
description or other.

It is noticeable that the phenomena mentioned
only occurs when working at high gain, and it does
not appear in the other photographs where pre-
sumably the gain was lower.

1 personally would welcome a little more light
on the subject. F. G. MORGAN.

Manchester.

Detector Characteristics
To the Editor, The Waireless I-ngineer

SIR,—Some recent practical investigations on
detector performance have led me to discover some-
thing which, so far as 1 know, has not been revealed
before. If the phenomenon is well known, however,
it is quite useless to publish this letter.

We were anxious to analyse the performance of

valves which could cfficiently simultaneously
perform the functions ot detector and power output
valve. In order to test the detector linearity
we set up a circuit which is illustrated in regard
to essentials in Tig. 1.

\We plotted V, against I, and were surprised
(and gratified) to find the resulting curve to be a
sensibly straight line right up to V,= 0. The
usual bottom bend (so described because most
people plot A I, against V) did not show itsell.
1 suggested connecting a valve voltmeter between
grid and tilament and plotting V, against I,
The curve plotting V, against I, was quite ditferent
from the curve plotting 17, against /,, the latter
being typical ot ordinary detector curves as we
know them. The curves [, against |I', and V,
are shown in I%ig. 2.

The cxplanation of the discrepancy between the
two curves is, I suggest, explained when it is realised
that grid leak detection produces, between grid
and filament, a source of strong harmonics of the
(fundamental) frequency applied to the detector.

_l

FILTER
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1
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Fig. 1.

The readings of a valve voltmeter of the Moullin
type are, I understand, greatly influenced by the
amount of harmonic content in the voltage to be
measured. The band pass filter in Fig. 1 will
prevent the grid-circuit gencrated-harmonics from
atfecting the reading of a voltmeter at the input
end of the filter. Moreover, this voltmeter was,
in the experiment, a hot wire low impedance
instrument.
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In order to see if, in fact, the harmonics in the
grid circuit were appreciable, 1 arranged a fre-
quency selective voltmeter between grid and earth
and thereby isolated and measured the harmonic

=
I
I
1
Ia
Vg OR Vo
Fig. 2. I = V, (measured by valve voltmeler)
against I,.
Il = Vyagainst I.
content. The 2n harmonic appeared to be of

the order 15 per cent. of the fundamental and was
thercfore quite strong enough to produce fictitious
readings on the valve voltmeter measuring V,.

I was using throughout these experiments
frequencies of the order 20-40 ke/sec.

I'hope that the information 1 have given, showing
once again the necessity always to question the
method by which quantities are measured, may be
of some value and interest to your reacers.

London, S.W.3. P. P. EcKERSLEY.

Electron Coupled Transmitter
1o the Editor, The Wireless Engineer

Sir,—It is with considerable interest that I
have read the article in the Wireless Engineer
for December on High Power Pentode as an
Electron Coupled Transmitter. You will recollect
that I recently submitted to you an article on
these lines, but owing to pressure of business 1
was unable to re-arrange it according to your
requirements {or publication.

It is very interesting to note that I commenced
work on this type of oscillator early in 1930, and that
all the circuits described are covered by British
Patents Nos. 380144 and 357244. It appears that
Lieutenant J. B. Dow in America must have been
working on the same lines at much about the same
time.

I note that the authors state that by the use
of a pentode they estimate to make neutralising
unnecessary. Actually I found that the amount
ot screening possible by the suppresscr grid was
negligible, and that neutralising had to be applied,
the major function of the suppressor grid being
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to prevent the development of negative resistance
it at any time the instantaneous screen grid
voltage should exceed the instantaneous anode
voltage.

‘The point to which neutralising had to be applied
depended on the ratio of the voltages on the first
two grids and the ratio of their capacity to the
other electrodes—for example with 160 peak volts
on the first grid, and 100 peak volts on the second
grid, a small neutralising capacity had to be con-
nected between the second grid and the anode.

With equal voltages on these grids no neutralising
is necessary, and with the higher voltage on the
second grid the ncutralising condenser has to be
connected from the anode to the tirst grid.

If, therctore, satistactory operation could be
obtained with equal voltages on the first two grids,
ncutralising would be avoided. With the standard
valves which I had available, this was not possible,
and & small amount of neutralising had to be
included.

The ratio of these voltages also atfects the output,
for it is obvious that as the first two circuits are
oscillating, their voltages are 180° out of phase,
and the question of which voltage controls the
anode swing depends on the relative amplitude
and 1t was found that the best output and efficiency
was obtained with a ratio of peak volts on grid 1
to peak volts on grid 2 of .76.

The variations of output with varying ratio
of voltages on the two grids led to the possibility
of harmonic generation by distorting the anode
current wave form due to the swing on the second
grid, lor at the point of maximum instantaneous
anode current, the control grid or grid 1 is positive,
and the second grid is at its minimum instantaneous
voltage.

The effect of this on the anode will be that the
positive instantaneous voltage ot the first grid
will tend to increase the flow of anode current,
while the lower instantancous voltage on the
second grid will tend to decrease this.

By obtaining the correct ratio of the D.C. voltage
on grid 2 to the D.C. voltage on the anode, and the
correct ratio of A.C. voltage on the first two grids,
the anode current may be distorted almost in any
desired manner. Variation of the negative voltage
on grid I may also be used to accentuate the pro-
duction of harmonics. In fact it is possible to so
arrange these voltage relations that at the point
of maximum instantaneous positive voltage on
grid 1, the anode current may be reduced to a
valuc less than 50 per cent. of its peak value,
while the peak anode current will occur at points
on eitherside of the maximum positive grid voltage,
thus producing a double humped wave form.

In one arrangement a harmonic analvsis was
carried out of the wave form obtained by static
methods, that is the instantancous voltages were
calculated for diiferent ratios of A.C. grid voltages
and D.C. voltage, and applied to the valves by D.C.
and the instantancous current noted. Admittedly
this is not an accurate method, but it did indicate
that the device could be arranged as a very good
harmonic generator, and the figures obtained from
an analysis of the wave form so derived indicated
that 66 per cent. second, fourth, and fifth harmonic
might be obtained.

Unfortunately, these figures were never checked

B 2
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with the aid of a cathode ray oscillograph, but it
seems possible that for short wave working the
master oscillator could be set at a wavelength
of 20 metres, while 10 or 5 metres at reasonable
efficiency would be obtained in the anode circuit.
The efficiency of 5 per cent. given by the authors
seems very low.

With the neutralised circuit or with equal voltage
swings on the grids, the frequency stability for
changes of output tuning is extremely good, and
with the output circuit completely out of tune on
either side a change of beat note of 400 to 500
cycles in 3,000 kilocycles was all that was noticed.

With regard to modulation, attempts to modulate
on the suppressor grid were not successtul.

The valves used in these experiments were
Marconi PT.4 and Mullard PM.24.B, and it was
found that at zero bias no current was obtained
on the suppressor grid.

Modulation was carried out on these valves on
the second grid, and it was found that quite a
linear relationship existed between the D.C. voltage
on this grid and output current up to a point
where grid voltage approached 40 per cent. of the
anode voltage.

For best operating A.C. voltage relationship be-
tween the two grids, the maximum output was
obtained with a D.C. voltage to the screen or second
grid of 55 to 6o per cent. of the anode volts. This
point gave a maximum telegraph output, and for
modulation the grid voltage had to be reduced to
about 30 per cent. Under these conditions a good
depth of modulation up to 70% without distortion
was possible.

No doubt with a specially constructed valve,
modulation on the suppressor grid should be
possible, but I doubt if this grid can ever be used
tor proper screening without increasing the impe-
dance of the valve beyond all reason.

The authors are very fortunate in being able to
get a valve specinlly constructed. My experi-
mental work was sadly limited by the unwillingness
of the valve manufacturers to produce a valve
designed to work in this manner, with the result
that the high capacity of the ordinary pentode
limited the wavelengths which I could reach, and
experiments below 40 metres could not be carried
out.

Several small power transmitters have since
been built incorporating this device, and working
on wavelengths between 50 and 200 metres, which
have given very satistactory results. Furthermore,
as a harmonic generator for use in the early stages
of a high power transmitter, this circuit with
one valve or two in push-pull should give good
results.

I trust you will be able to spare the space in your
correspondence column to publish this letter.

Ruislip, Middx. A. D. Hobason.

A New Television Receiver
To The Editor, The Wircless Engineer
Sir,—On page 540 in the October, 1933 issue
of your journal appeared a photograph and a

description of a new television receiver founded
on Baird’s mirror drum principle.
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As is already mentioned elsewhere in the
English literature, this principle is that the

picture of the person or object to be televised is
dissolved into its elements by a Weiller mirror
drum (Staged-mirror) after which it is reflected
on a photo-electric cell, with the amplified current
of which we modulate a transmitter device. In
the receiver apparatus of this television system
the received signal modulates the intensity of a
polarised light beam passing a Iferr-cell, which
light beam is then reflected from the Weiller mirror
drum, this rotating synchron to the mirror-drum
of the transmitter device, on to a screen, where
the image of the televised object appears.

Referring to this, it may interest you to hear
that F. Schréter published the device mentioned
above in the Telefunken Zeitung, page 16,
October, 1928, and that the Telefunken Society
introduced this same device on the occasion of an
exhibition in 1929.

I myself lodged exactly the above mentioned

device at the Royal Hungarian Patent Office
already on the 1st April, 1926, with the number
3750/13.10106, as can be seen from the enclosed
photograph made of the official copy of my announce-
ment. Besides, I published the device at the same
time in the Magyar Radio Uf7sdg.

VIKTOR BaBITS.

University of Technical Sciences,
Budapest, Hungary.
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Applications of the Dynatron
To the Editor, The Wireless Engineer

Sir,—Mr. Scroggie asks for comments on the
discrepancy between theory and experimental
results in connection with the oscillation frequency
of a dynatron oscillator.

R,

A consideration of his circuit arrangement shows
that the resultant applied

o ng Ra
experiment, and if its com-
ponents arc purely resistive,
cannot alter the frequency
of oscillation.

negative resistance
R.IR,
It the circuit magnification had been reduced
by increase of the series circuital resistance (v;),

R, + R,
is constant throughout the

the results would, no doubt, have conformed to
the equation

"L

I v
o= Ve + &) 9

The stimulation of oscillation by the simple
neutralisation of circuit resistance will always
result in an oscillation of pulsatance

/1
YT N Ic
provided that the values of L and C here con-
sidered are those consistent with their respective
losses being expressed as parallel resistances if the
source of power is applied in parallel, or as series
resistances if the source of power is applied in
series.

In the usual case the losses are expressed as a
series resistance and the source of power is applied
in parallel, and the resultant correction to be
applied to the LC value often (but need not} con-
tains that unfortunate scapegoat R, In my
opinion, it is best to transfer all losses to the parallel
connection before application of IK,. It will then
be clearly seen that the deviation from the LC
value is quite independent of R,, but depends only
on how L and C were measured.

T
=C 3SR_ 3R¢ 3Ra
For maintenance
1 n 1 1 =
R, "R. " R,
A / ,,L2
b= L\I + w2L2>

C' = C(1 + wC 2}
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I+ w:;;_ ]

27 'CT — 2
WIL/C = WH.C )

T

whence (approx.)

wtlC =1 + E (r? — 759 (2)

It will be seen that w increases with 7, and de-
creases as vy increases, this latter result being in
agreement with experimental results but directly
contrary to that indicated by equation (1) as
interpreted by McLachlan (IW.E. g p. 132 3/32)
and others. R, and #; in this equation are not
independent variables.

It is possible to make the oscillation {frequency
conform to the ** LC value’ by making 7, = 7z,
or by putting a reactance in series with ¢4, or, dare
I suggest, by altering I or C. None of these
methods will confer directly any additional degree
of frequency stability upon the circuit, nor will
the use of a low decrement circuit as suggested by
Percival. The second method, as shown by Prof.
Mallett, leads to the interesting result that, if »#,
is assumed to be negligible, the series reactance
required is an inductance of value equal to L.
Any losses in the condenser branch, however, or
parallel losses across the tuned circuit will cause
the required inductance to be greatly reduced.
Thus it may be possible to explain Mallett's experi-
mental results without recourse to the postulation
of a non-linear R,.

The above can be applied equally well to the
triode generator, which can readily be seen to have
an equivalent dynamic
valve resistance

AINT?
I"a/ ;Ra<1 ali f"f)

on the assumption that
the valve is non-reac-
tive and there is no
leakage in the trans-
former. It is the pre- ) ) ]
sence of these impurities, the ettect ot Wthh is
dependent on I, which makes the feedback
oscillator so variable in frequency. Of course, the
use of a low decrement circuit contributes in-
directly to the stability as it allows the value of
R, to be increased, thus lessening the effective
values of the transmitted impurities,

In conclusion, may I protest against the use of
formulae in which the sign of a resistance is changed
in order that a negative resistance may be given
positive values (as in Mr. Scroggie's and Dr.
Mcl.achlan’s contributions to your journal). In
most cases the resistance is not inherently negative,
and when positive must be regarded as having
negative values ; a confusing state of affairs.

G. FarrEN CLARKE.

r

Handsworth,
Birmingham, 20.
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The Physical Society’s Exhibition

Matters of Wireless

HE Twentyv-Fourth Annual Exhibition of the
Physical Society, held at the Imperial College,
South Kensington, on gth, soth and 11th

Januarv, again fulfilled i1ts now wel-established
function of keeping the scientitic worker informed
as to the latest practices and developments in the
tools of his craft. As has been the case in each of
the past few vears, the observer again could not
but be struck bv the increasing degree to which
apparatus primarily: of wireless origin is being
adapted to other purposes, concurrently indeed
with a notable general tendency to utilise electrical
indication wherever possible.

The thermo-junction thermometer with remote
electrical indication is, of course, an old device,
and new forms and applicatons for various in-
dustrial purposes were prominent, e.g., at the stand
of the Campringe IxstrUMENT Co. Another
typical example of increasing commercial interest is
that of the photocell and electrical indication for a
large number of Juminous measurements and
comparisons. The use of such devices as * exposure
meters” is fairly recent and a number of instru-
ments of this tvpe were shown by the “optical
firms, such as J. H. DALLMEYER, as well as by the
more ‘‘electrical '’ concerns, such as \WESTON,
G.E.C. (Salford Instruments). L'VERETT EDGCUMBE

Iig. 1.—Weston Model 703, portable illumination
metey, calibrated in foot-candles.

including instruments of this tvpe for the measure-
ment of reflections from polished surfaces.
Another relatively new electrical application was

and Allied Interest

that of the electrical tachometer and speed indicator
increasing numbers and improved models of these
being shown by several makers—G.E.C. (Salford
Instruments), REcorp ELEcTrICAL Co., etc.

A particularly interesting new application of a

WESTON ELECTRICAL I
vest STAUMENT ce

R v )
:‘:\\/ ///... s

—
o = e

Fig. 2. Weston radio set analyser, Model 12665.
wireless principle was shown in the various magneto-
striction devices for marine echo-sounding shown by
H. HuGHES AND Sox.

Electrical Measuring Instruments

General electrical measuring instruments (of the
ammeter voltmeter tyvpe) again showed develop-
ment rather than radical novelty.

Perhaps the most wide display of this class was
that of the WEsToN ELEcTRICAL INsT. Co. Inaddi-
tion to their well-known standard and sub-standard
instruments  and range of various portable
instruments, this Company showed an extensive
range of portable testing instruments for radio
service—set analvsers, output meters, capacity
meters, etc-—-and a range of meters of the
" photronic ” 1ype and of the speed-indicator and
allied type.

The display of FERRANTI, LTD., was also chiefly

devoted to instruments of the smaller class and
contained some new and useful tvpes. Valve
testers and radio-service testers were special

features, as were also an a.c./d.c. test set and an
a.c./d.c. “ fundamental ” instrument giving—with
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simply applied external attachments— -an extremely
wide range of a.c. and d.c. values. Amongst
developments in ciectrostatic voltmeters should be
mentioned new instruments of o- 1350 v. scale and
another of o012 kv scale.

A very extensive exhibit of measuring instru-
ments was also made by JirNesT TurNER, LTD.,
including miniature instruments in a 2 5-inch case
available as d.c. microammeters and voltmeters. as
thermal and hot-wire mstruments, as rectifier
instruments and as moving-iron voltmeters and
ammeters. At the other end of the scale was an
extensive range of instruments of the switchboard
type, while this company also featured output
meters of constant 1mpedance tvpe, capable of
calibration n decibels for power-level checking.

In addition to laboratory cquipment. mentioned
later, SaLrorD LLECTRICAL INsts. (G .l C) showed
several novel instruments, e.¢, of the logarithmic
scale  tvpe, a linear dectbel-mmeter and several
instruments of the photronic and tachometer 1yvpe.

LEveERETT EDGCUNMBE'S exiubit comprised rectifier
instruments of low scale-values, but of robust
construction, a.c. olunmeters for various purposes,
programme and tining clocks and various industrial
recording instruments in which this firm speciahses,
as well as photoelectric photometers.

ig. 3. Fervanti universal valve lesicy.

In addition to a large number of intruments of the
“power” type, IFLriort Bros. had a display of
remote electrical indication of various quantities,
while amongst small instruments were shown
miniature a.c. and d.c. miniature inst-uments of
2 inch dial and of " minature cdgewise ” type in o
particularly neat construction

A new mstrument by [XVERSHED AND VIGNOLES
was a capacity meter of the = Megger” tvpe, while

~
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the same firm showed a new circuit tester of highly
portable tvpe, in addition to a complete range of
their ““Alegger” type instruments.

The displayv
ot the ReEcokrp
ELECTRICAL
Co. (~Cirscale”
instruments)
was chietly de-
voted toinstru-
ments of the
tachometer
tvpe, while
NAaLDER Bros.
AND TrovPsSON
devoted their
exhibit chietlv
to Instruments
of the power
class, as did
CroMPTON
Parkixson,

L. oo Al Fig. 4  Ferranti electrostatic volt-
.TD., al: s e

had a display meter (0-150 volfs).

of their well-known range of galvanometers.

Laboratory and Measuring Apparatus

As was the case lust vear 1t was again extremely
ditficult to draw a hard-and-fast line between
apparatus of the *“ laboratory 7 class and measuring
gear of a more ' engineering ’ character.

The displav of H. W. SurrLivax, [LTD., was
devoted entirely to apparatus of this class for radio-
and audio-frequency  work, ncluding frequency
standards and wavemeters, audio oscillators and
a.c. bridges, capacity bridges and test scts, and
inductance and capacity standards for all fre
quencies,  Amongst frequency standards and wave-
meters should be mentioned the latest model of the
lucas-Sullivan Quartz  Frequency  Standard (50

vig. 5. Luvershed and Vignoles ~ Megger’
circuil tester.
kejsec.), o Rack-Mounted Cryvstal-Controlied
Frequency Equipment (1 to 10000 kefsec.) and

the Sullivan Gritfiths Dynatron Oscillating Wave
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meter (10 to 10000 meires). Amongst L.F. gear
the heterodyne oscillator to the design of Dr. Kyall
of the P.O. Research Laboratories, shown last year
in the Research Section, was displayed this vear as a
production model.

MvuirHEaD AND Co. also showed standard
frequency apparatus based on the N.P.L. 1000
cycle fork while new high frequency apparatus
included a new precision heterodyne wavemeter
(30 to 30000 metres), and a radio-frequency #scil-
lator for servicing purposes. This firm also had an
extensive display of new components and acces-
sorics, such as non-reactive decade resistances,
gain control potentiometers, screcned attenuation

Tig. 6.---Ryall-Sullwvan precision heter-dyne

oscillator.

boxes, logarithmic volume controls, and group

of rack-mounted measuring gear comprising dridges,

attenuation networks, etc.
Inaddition to the instrumentsalready
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100 R .. 2000

Yig. 7.—Record electrical revolution indicator.

)

including their “‘ Gecalloy” and their make of
“ Ferrocart ™ for radio-frequency work.

STANDARD TELEPHONES AND CaBLES had a
display devoted entirely to apparatus of laboratory
and allied use. Prominent was their cathode-ray
oscillograph equipment, comprising, besides the
tube itself, a most extensive range of auxiliarv
apparatus including supply and time-base units,
frequency-comparison units, dual-wave units and
various camera units. This display constituted the
most complete supply of cathode ray oscillograph
cquipment that has appeared on the market from
one firm. Other items of this firm included an
acoustic noise meter, a heterodyne oscillator (20
cfsec. to 11.5 kc/sec) attenuation networks,
transmission measuring set and other items of
telephone and communication practice as well as a
radio servicing test-set and a service station signal
generator.

The exhibits of the CAMBRIDGE INsTRUMENT Co.
contained rather less than usual of interest in the
radio laboratory, but mention should be made of
the high-speed cathode ray oscillograph, shown last

mentioned the SALFORD ELECTRICAL
InsTrRUMENTS (G.1.C.) had a rangc of
all-metal test apparatus for various
types of laboratory and test purposes,
this construction being used for
oscillators, amplifiers, bridge circuits,
valve voltmeters, etc., as well as units
for power supply and time-base supply
for cathode-ray tubes. This company

also had a display of inductances and
magnetic materials for all frequencies,

Fig. 8.—Muivhead type 5-A service test oscillaior.
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vear in experimental form and on view this year in a
production model. A 1 000 cvcle reed hummer was
a new feature as an L.F. source, while other new
instruments included a capacity meter cable
fault localiscr and a resistance-meter accessory
to the Company’s versatile galvanometer, already
well known to laboratory workers.

GaMBRELL Bros axp Co., Itp., had a display
devoted chiefly to bridges and associated apparatus,
variable and fixed precision condensers and radio-
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was exhibited by IsexTHAL axD Co. Unfortunately
this was not demonstrated in operation, but was
stated to be available with photographic or visual
screcns, while the dimensions suggested the
possibilities of high detlectional sensitivity.

Wireless Apparatus and Accessories

The displays of more purely wireless interest
were again those of the MarcoxipHoNE Co. and
of the Marconi WIRELESsS TELEGRAPH Co. The

former exhibited several of their

standard model receivers, e g.,
models 276, 272, and 269, as well
as their g4-valve and 7-valve
radiogramophone sets.  This
company also had a very com-
plete display of Marconi valves
including ** Catkins,” new h.f.
pentodes, class “ B valves, and
indirectly heated rectitiers.

The Marconi Co. showed a
short-wave diversity receiver,
complete with combining ap-
paratus along with  valve
diathermy apparatus, mains
operated. Another instrument
by this company was an [.C
circuit of 100-3 000 kc. with
valve detector and galvanometer

Fig.g.
frequency instruments comprising resistance boxes
and bridges for high frequency and a wavemeter
of 20 to 2000 metres for operation by absorption
or self-oscillation.

The display of H. TinsLEY aND Co also contained
a large variety of bridges, non-inductive resistance
boxes. attenuators, potentiometers, cte,, the latter
including a new form of Dr.

-Mavhead non-reactive decade resistances.

indicator as a frequency meter.

The cxhibit of the WESTING-
Houst Co. was largelv devoted
to radio interest in connection with their metal
rectifiers. ** Westectors” for high-frequency appiica-
tions were on displav, while the company’s normal
range of supply rectifiers was also shown, as well as
power pancls, and a new tvpe of high-voliage
rectifier for high-potential small-current applica-
tions. This company's stand also contained a

Drvsdale’s a.c. potentiometer.
Other new instruments in-
cluded a capacity meter foi
rapid measurement and an
electrometer valve voltmeter
for voltage measurements in

circuits  of very high re-
sistance. _Another fecature of
laboratory interest was the

adaptation of this firm’s port-
able self-contained retlecting
galvanometer in a number of
calibrated forms. This was
shown as a rectifier voltmeter
(0-0.18 V), microhmmeters,
etc., forming a useful range of
sensitive but robust laboratory
tools.

The association of wireless
practice with other physical
measurements was excellently

illustrated by the valve poten-
tiometer shown by W. G.
PyE axp Co., this being an
extremely sensitive device
intended for the rapid deter-
mination of hydrogen ion concentration, although
adaptable to other laboratory purposes.

A new and inexpensive cathode rayv oscillograph

g, 10,

Cathode vay power supply unit-—an example of the all-metal
instruments of Salford Llecivical Instruments Lid.

sclection ~ of instruments of various malkers
incorporating their metal rectifiers.

The Lpiswax Co.’s display was devoted almost
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Tig 11, Standavd  Telephones cathode

oscillograph and film camera unit.

ray

entirely to “ glasswork . Besides their latest
tvpe of cathode-rayv oscillograph and associated
equipment for power supply and time sweep, this
included screencd grid valves for short waves,
high-output L. valves, mercury vapour rectifiers
of various sizes, barretters, and special thyratrons
for use with cathode rav tubes.

The exhibit of the DusrLicr CoxpExsir Co.
was devoted entirely to condenscrs and noise-

Fig. 12 —Stwndard Telephones linear time base unit.
suppression devices.  The former included a
complete selection of the firm’s well-known con-
densers, including their various new clectrolvtic
models, while the noise suppression devices com-
prised condenser flters, choke-condenser filters
and condenser-resistance suppressors for sparking
contacts as well as various suppressor units for
use in automobile radio.

Other subsidiary apparatus was shown in the
exhibits of the BriTisn ELECTRICAL RESISTANCE
Co.—rheostats, potentiometers, fixed wire-wound
resistors, the ZrNiTh ELEcTric Co.-resistances,
fixed and variable, transformers, noise-suppression
filters, etc.

As 1s usuallv the case, this section contained a

considerable number of exhibits of wireless and
allied interest.

The exhibit of the NartroNaL Pauysicai LaBORA-
TORY contained capacity and inductance elements
for an oscillatory circuit of high frequency-stability.
viz.,, a temperature-compensated variable con
denser and a temperature-compensated inductance.
the combination intended for use as a master
oscillator.  Another exhibit of interest was an
instantancous (cathode ray) direction ftinder for
operation on short-duration signals for collision-
prevention as in conditions of fog at sea, this being
demonstrated in operation.

Tre Post Orrick ResEarci STation (Dolhis
Hill) showed a valve oscillator with automatic
control of puritv and output. using an auxibary
valve ; also an oscillator giving constant output
independent of load or supply voltages, using o
gas-discharge valve as a controlling device. Other
apparatus was for harmonic analysis of audio-
frequency current waves (using a balanced modu-
lator of the Carson tyvpe) and a rectifier network
for correcting valve distortion in an amplitier.

THE EptswanN Co had an exhibit in this section
illustrating the use of the cathode-ray tube, includ
ing a demonstration of television, while Mr. R W
CorkLING also showed apparatus for generating
saw-tooth voltage for cathode-ray  television
scanning.

Tig. 13— Westinghouse iype ** WX
“ Westectors”’ for radio frequencies.
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THE G.1:.C. RESEARCH LABORATORIES (\Wembley)
showed a valve test-set designed 1o measure the
static and dynamic curves of valves of all types,
along with scales for determination of the harmonic
content of output valves. Other H.J. exhibits
comprised capacitative attenuators for high radio
frequencies, exhibit of a new construction of re-
ceiving valves for accurate mass production and a
new tvpe of mains-operated valve voltmeter, a
modification of a model shown in the commercial
section last year.

In the Research Section the Marcoxt Co. had
an exhibit of an ultra-high-frequencv oscillation
generator (for medical purposes), using a split-
anode magnetron, while another interesting exhibit
was the Marconi-Stille Recording Apparatus, this
being on the steel-tape svstem, the exhibit
being arranged on an endless band to give a

Iig. 14 Marcon: ** Diversity”’
recewver for short waves.
short-period  delav (comparable to an echo-
period) between the recording and reproducing
processcs.

Mr. F. C. CoxnrrLy had exhibits showing the
projection of valve characteristics by means of
two oscillographs and several forms of relaxation
oscillators, while MEsskrs. L. S. PaLyER, D. TavLor
and R. Witty had an exhibit showing the current
distribution round a short-wave frame aerial and
Dr. N. L. Yates-I'1sH had a demonstration of the

St
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Fig. 15—Ldiswan power supply unit for cathode
ray tibes.
properties of short waves (65 cm.) retlection

polarisation, ditfraction, interference, etc.

Book Review

Electricity.

By Joun PiLLEY. Pp. 348 + xiv., with 151
diagrams and illustrations.  Oxford Umniversily
Press, Amen House. \Warwick Square, Tondon,
E.C.4. Price, 7s. 6d.

The underlving idea of this book seems to be to
describe all clectric and magnetic phenomena in
terms of the modern knowledge of electrons and
protons. The author in the Preface savs that the
" present book does not claim to be a text-book.
nor Is its primary purpose to impart knowledge
of the kind usuallv demanded 1n examinations.
Its aim 1s to arouse interest in the science of clec-
tricity by making its logic appear in the clearest
possible light.”’

In carrving out this plan, the author appears to
assume no previous knowledge of electricity and
magnetism, and in consequence although there is
a great deal that is of very great interest to a wire-
less engineer, there is also a great deal of somewhat
elementary matier.

While the number of footnotes and references
to later pages in the book destroy continuity of rhe
carly chapters, ancient and modern are occasionallv
strangely blended, and the wircless man will read
the following with amuscement :  ** One of the most
familiar forms of condenscr with solid dielectricis
the Levden jar,”” and a little later - ** Condensers
are sometimes also made by interleaving sheets of
metal foil with plates of suitable dielectric.”” 1M
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Beam Arrays

Investigation of the Economic Factors
of Design

Paper by Mr. T. Walmsley, B.Sc., read before the Wireless Section, [.E.E.
on January 3rd, 1934

Abstract

HE first part of the paper gives an extended
discussion of theoretical and experiniental
work on the arrangement and elevation of
arrays for the purpose of projecting the signal
energy at various angles to the vertical. The
concentration in one such angle of elevation is
illustrated by] considering successively one-tier,
two-tier, and three-tier arrays of horizontal aerials,
the vertical polar diagram of the last named being
shown in Fig. 5.* The polar diagram of an eight-
tier array is also shown in Fig. 19.
Details are given of small-scale tests and of large-
scale tests between Rugby on the one hand and
America, - Teneriffe and Germany on the other.

010 N 30 40° 500
Vertical >

(Above) Yig. 5.— Vertical polay
diagram of horizontal 3-tier
aevial in norimal vevtical plane.
(The skelch on left represenis
hovizontalvadiatorsaboveearih.)
Lower radiator 1 wave-

length above earth.
Lower radiator i wuve-

length above cartl.
Lower radiator % wave-

length above earth.
The tests were made primarily with the practical
object of ascertaining whether particular angles
of projection of a beam resulted in improved field-
strength values at the distant receiving station.
The American tests were more comprehensive
and exact than the others, and it was usually possible
to measure the downcoming angle at the receiving
end at the same time as the angle of projection
was measured at the transmitter. The first fact
of note was that the best angle of projection on
20.78 metres during daylight conditions appeared
to be about 78° to 80° to the vertical. As the
distance between transmitter and receiver is about
5,400 km., this angle suggests that propagation
takes place in two skips from an ionised layer
460 to 400 km. high. Since local measurements

et £

* The author’s original figure-numbers are adhered to thioughout,

at Slough gave heights of the F layer usually
between 200 and 300 km., it could also be argued,
with a greater degree of probability, that threc
skips were made, the height of the layer being
between 275 and 230 km. With this height two
skips would require an angle of projection of
approximately 85° to 86.5°. which values are
usually too high to permit penetration of the L
layer, even in winter when ionisation is a minimum.
Repeated tests giving maximum radiation between
85° and 86° failed to produce evidence of appreciable
energy being received by a path starting from the
transmitting aerial at such angles, and the received
fields supported the view that the major portion
of the received energy was projected from the
transmitter at angles around
60° 80°. It was a note-worthy
\ 70° fact that the downcoming
angle was quite independent
of the type of transmitting
aerial used.

(Below) Fig. 19.—Vertical

polay  diagiam of field

strenglh for the 8-tver agvial

_ shown om left (ihe dols ve-

30 present horizontal radialors
above earth).

‘With regard to the angle of reception in U.S A,

generally on 20.78 metres, the average value
varied a few degrees on both sides of 76°, with a
few occasions when angles greater than 85° were
registered.

With regard to tests on 30.6435 metres, sufficient
evidence was not yet available regarding the best
angle of projection, although tests in November,
1932 showed definitely that the angle was about
the same as with the 20.78-metre transmissions.

The practical conclusions can be summarised
bv stating that there is a definite relationship
between the value of field-strength at the receiver
and the angle of projection of the ray at the trans-
mitter. This angle depends on the distance apart
of the stations and on the ionisation of the /2 and
F layers, varying with the time of day, the season
and the vear. In the casc of transmissions on
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20.73 metres from Rugby to New York, for all-
daylight conditions an angle of projection varying
a tew degrees on cither side of 79° to the vertical
was found best. These results prove the necessity
whenever a new service is under consideration,
of making tests over a reasonable period to ascertain
the best angle of projection, and of repeating these

¢

Section
a-a

150ib. per mile
bronze wirz
Shackle &/ Strainers
g 4
Phosphor lin diam.
bronge | 4-lug mast wrought -iron
bush band pipe
Fig. 28.

tests at regular intervals after the service has been
inaugurated.

The second part of the upper discusscs supporting
structures for arrays. Design cannot be divorced
from cost, and since the greatest cost usually lies
in the structure it is necessary to have data for
computation. Thissection therefore briefly discusses
wind-load, bracing, strut formulae, ¢tc. Arrays
usually have two curtains suspended about
wavelength apart from the cross arms of towers.
This necessitates provision for torsional resistance
in the design of the towers, since for maintenance
purposes it might be necessary to remove one
of the curtains. The provision of a cross arm
increases the cost of each tower very appreciably,
not only on account of cost but also owing to the
increased mass of the tower which has to be designed
to resist torsion and the extra top wind-load. To
remove this objection the author has designed
spreaders built up of central tubes and outer
silicon-bronze tension wires. A typical design and

83
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the method of suspending the spreader from a
tower are shown in Iig. 28. The longest spreader
as vet used is of 24ft., a length suitable for an
array designed for a wavelength of 30 metres.
An additional advantage of the spreaders is that
theyv enable the whole array to be lowered in one
operation, since thev are suspended from one

3¢in.diam, copper tube

|

Brass tube

Spreader for shorl-wave arrays.

steel rope passing over a pulley at each tower.

The third part of the paper discusses trans-
mission lines, In the casc of feeders to trans-
mitting aerials, the total loss in the lines is usually
of greater imporiance than the distribution of
radiation from the lines. On the reception side
however, particularly where feeders from different
aerials run fairly close to cach other, the distribution
of the field from the transmission lines is more
important. Transmission lines generally may be
of open-wire or concentric-tube type, and curves
given in the paper illustrate that although the
calculated values of the resistance losses of the
two types are almost the same there isanappreciable
difference in the measured losses, the wire line
being more efficient. The fact that—in the cases
discussed by the author—insulators are spaced
every 150 feet on the open line and every 272 feet
on the tube line possibly accounts for this higher
efficiency. The results of these and of other tests
show that overhead twin-wire lines can be used
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with reasonable ecfficiency and that the pick-up,
which might be undesirable in the case of a receiving
station, need not be unduly large. Where several
open wire lines enter a receiving station in close
proximity to each other the ** throw-in ”’ or *‘ cross-
talk” can be reduced to very small Limits by
transposing the pairs within the building at
distances of about 18 inches.

The last section of the paper discusses the
relations between capital outlay on array systems
and resulting gains in field-strength. Attention
is particularly directed to the cost of array instal-
lations to give maximum gains over a standard
half-wave aerial for different angles of projection
and for various arrays, e.g., 4-wavelength span,
6-wavelength span, and 8-wavelength span. Curves
are given for each of these cases with 4-tiers,
3-tiers and 2-tiers, analysing the cost of towers,
and the cost of array and 1,000 feet. transinission
lines, and showing the maximnum gain over an
actual standard half-wave aerial and over a hvpo-
thetical half-wave aerial. The results are summar-
ised in Fig. 41. For example at a projection-angle
of 80° a 4-lier 6-wavelength span array for 2.4 metres
costs £720 complete, while a 2-tier 8-wavelength
arrav having the same approximate gain costs
£670. It is concluded (1) that the cost of array
systems rises rapidly for a given gain as wavelength
increases, (2) that the cost of array svstems designed
for a particular wavelength rises rapidly as the
gain increases, particularly in the case of arrays
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but they had got some very useful information.
Horizontal dipoles had given them better results
than vertical, but the French station at IPontoise.
with a Chireix type array, was known to be thc
best short-wave broadcasting station in the world.

Mr. T. L. EckersLey queried the value of the
downcoming angle in the presence of more than
one ray. The number of rays varied with wave-
length. Three methods of deducing the downcoming
angle had, however, given results in good agreement.
These were the method of varying the height of
the antenna, facsimile transinissions and the
spaced-dipole method in use by the Radio Research
Board.

Mr. J. F. Herp referred to results obtained by
the last method, and illustrated recent measurements
on Rocky Point and Lawrenceville on about 22.5
metres, when both stations gave practically
identical downcoming angles at Slough. He also
referred to observation of pulses which were hoped
to elucidate the number of rays present.

Mr. H. L. KirkE expressed satisfaction at the
agreement between calculation and measurement,
and raised a few (ueries on the values of down-
coming angle at the receiver quoted in the paper.
The case mentioned by the previous speaker was
interesting since the transmitting aerials were
certainly different.

Mr. J. S. McPeTrIE raised a few points on
earth constants, but reserved lengthier contribution
for written communication.

wavelengths ; (3) that the 1500,
cost of arravs designed for
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Discussion

CoL. A S.ANGWIN, who ! i
opened the discussion ]

o

referred to the extent of 17 19 21
the author’s work, and to [

719 ) 3 2% 3
[Ga\n over |actuall st?ndﬁrd lhaliwmqe raJdiator,lbdelcibel%s
]

29 3
L1 |

various practical improve- IE 5
ments which had been
effected bv the applica
tion of it. He asked why
the author had confined
his investigation so much
to horizontal antennae and whether similar economic
considerations could conveniently be applied to
the case of vertical radiators.

Mr. N. AsuBrIDGE referred to the difficulties
of the B.B.C. in their Empire broadcasting service.
These scrvices were not point-to-point, as were
communication channels, but attempted to serve
large zones. It was dithcult to get reliable reports
of reception due to the great differencesof observers,

. 19 W 16 18 20
Gain over liypothetical half-wave radiator, dle4cibe]s

16 18 20

Iig. 41.—Maximum cost of horizontal-radiator tvpe aerial arvay systes
to give vavious gains over a single half-wave horizontal radiator fixed %

wavelength above earth.

Mr. Drwuurst referred to the advantage of
the diamond array and to the possibility which it
afforded of providing a convenient means of making
small variation of the angle of projection.

- Mr. A. J. GiLL raised a few points of accuracy
in the text.

After the author had briefly replied to the
discussion a vote of thanks was accorded on the
motion of the Chairman, Mr. G. Shearing, O.B.E.
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PROPAGATION OF WAVES

MEETING FOR DISCUSSION ON THE JONOSPHERE.
E.V. Appleton, S. Chapman, C. T. R. Wilson,
T. L. Eckerslev, R. A, Watson Walt,
J. A Ratcliffe, F. A. Lindemann. (Proc. Rov.
Soc., Sept., 1933, Vol. 141, No. A 845, pp.
697-722.)

The opening address bv Appleton has already
been abstracted (Sept. Abstracts, 1933, p. 494).
Chapman discussed the absorption of solar radia-
tion by various constituents in the upper atmosphere
and, regarding the decav of electron content,
expressed the opinion that the average of a large
number of experimental curves might show that
recombination was a more important factor than
attachment to neutral particles in F layer also.
Calculations of the expected variation of the
electron density during the Canadian eclipse of
Aug. 31st, 1932, assuming ultra-violet light as
the sole ionising agent and a degree of recom-
bination compatible with Appleton’s daily variation
curves for E laver, showed that ‘“ there was no
need to attribute any part of the residual 409
clectron content at totality to another ionising

source.”  Wilson discussed the possible connection
between the ionosphere and thunderstorms, in
the light of his *‘runaway electron” theory.

Eckersley described measurements of the polarisa-
tion characteristics and intensity of pulses reflected
from the ionosphere; the experimental results
were in agreement with the magneto-ionic theorv
of wave propagation. He also found a value of
1.9 : 1 for the ratio of maximum summer midday
density 1o maximum winter middayv density
[of I laver] and a recombination coetficient between
1.3 and 1.5 X 10710 His observations agreed
with the theory of decayv of electron content by
recombination. Watson Watt dealt with the
structure of the ionosphere in horizontal section ;
rapid increases of the density of E layer, of very
short duration, are not infrequentlv noted under
summer conditions and are found just to precede
the arrival of thunderstorms in the area within
50 km of the recording station. A possible 27-day
recurrence tendency in thunderstorms is suggested.
As to the hne structure of k£ region in the vertical
scction, it mayv be that there is more than one
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sharply marked level of maximun density therein.
Ratcliffe gave a preliminary survey of curves of
cffective layver height against time on anv once
frequency and called attention to nocturnal increases
in E region ionisation, correlated with disturbed
magnetic conditions. *° The presence of intense
ionisation in the I region for an unusually long
time after sunset is correlated sith the occurrence
of thunderstorms.” The records showed abundant
evidence of the region between I and I' regions
(described in the opening address). Polarisation
measurements indicated that free electrons were
etfective in all ionised regions. The speaker
considered that E and F region ionisations were
due to ditferent causes. Lindemann emphasised
that “ there does not scem to be any conclusive
evidence that the equivalent heights are closelv
related with the actual heights.” e rejected
the electron cloud explanation of echoes of long
delay.

Rapio Stupiks or THE IoNospurkE [especially
the Presence of the Intermediate Layer].
(r) J. P. Schafer and W. M. Goodall :
(2) D. F. Martyn and A. J. Green: (3)
W. B. Ross and J. T. Henderson. (Nature
3oth Sept.. 1933, Vol. 132. pp. 521-524.)

The first writers give the results of recent
observations in continuation of their letter dealt
with in Abstracts, 1933, p. They give a
virtual height contour map for frequencies from
1 400 10 6000 ke/s for March 27, 1933, showing
the various parts of E, M and T regions. They
find the ionisation in the lower parts of both Io
and F regions to be substantially the same from
day to day and due principally to ultra-violet
light of solar origin. In other regions, random
variation is found. Maximum ionic density is
found to occur about noon in winter but near
sunset in summer.

The second writers have also found the ionised
region between E and F lavers described by
Appleton (1933, pp. 55%--559) and by Schafer and
Goodall (loc. cit.).

The third writers have noticed disappearance
of echoes from F region before those from region
I as the frequency is increased, and also the presence
ot the intermediate region.

355,
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KURZWELLENAUSBREITUNG IN DER ATMOSPHARE
(Propagation of Short Waves through the
Atmosphere).— K. Forsterling and H. Lassen.
(Hochf:tech. w. Flek:akus., November, 1933,
Vol. 42, No. 5, pp. 158-178)

This paper summarises previous papers of the
authors, dealt with in Abstracts, 1932, pp. 87 and
217, and January, pp. 28-29. A discussion of
“round the carth’’ signals is included, in which
the conclusion is reached that the intensity of the
“round the earth *’ echo must be of the same order
of magnitude as the direct-signal. Recent German
experimental results are also drawn upon in support
of the authors’ theoretical conclusions.

PoLarisatioN MeasureEMENTS [with Cathode-Ray
Oscillograph Film Records] ForR THE IN-
VESTIGATION OF NIGHT ERRORS IN RaADIo
DirectioN FINDING.—Plendl. (See under
‘“ Directional Wireless.”")

AuTtoMmaTIC RE-
HEeiGHTs [and

NOTE ON A MULTI-FREQUENCY
CORDER OF IONOSPHERE
the Lxistence of Three Layers].—T. R.
Gilliland. (Bur. of Stds. Journ. of Res.,
October, 1933, Vol. 11, No. 4, pp. 561-566.)
The I.R.E. Convention paper, an abstract
of which was dealt with in 1933 Abstracts,

P. 439

WIRELESS APPARATUS TFOR THE STUDY OF THE
IonospHERE [including King’s College and
Polar Year Expedition Equipments]. —G.
Builder. (Jowrn. [.IL.E., October, 1933,

Vol. 73, No. 442, Pp. 419-436.)

TrE TiLt or Rapio WavEs aAND THEIR PENETRA-
TION INTO THE EARTH [Application of
Telephone Transmission Formulae: the
Effect of ermittivity : etc.].—G. W. O. H.
(Wiveless Engineer, November, 1933, Vol. 10,
No. 122, pp. 587-591.)

EXPERIMENTAL DDATA ON THE LONG-DISTANCE
ULTRA-SHORT-WAVE COMMUNICATION BE-
TWEEN KEIjo AND ToKyvo [75 Watts on
7.50-8.4 Metres: Distance 1150 Kilo-
metres].—K. Umeda. (Journ.I.E.E. Japan,
October, Vol. 53 [No. 10], No. 543, pp. 844—
846 : English summary p. 81.)

ULTRA-SHORT-WaVE TELEVISION RECEPTION OVER
284 MiLEs wIiTH VERY HIGH AERIAL.
(Television, November, 1933, Vol. 6, No. 69,
p- 380: in an article on ‘' Progress in
Germany.”)

56-Mc [Ultra-Short-Wave] WoRLD’S RECORDS ?
[235 Miles from Aeroplane at 4 ococo Feet
over Dover].—van Baerle and TIereday.
(QST, December, 1933, Vol 17, No. 12,

pp. 21, 62 and 64}

NOTES ON PROPAGATION OF ULTRA-SHORT WAVES
[56 Mc/s, in Boston].—L. C. Sigmon. (Rad.
Engineeving, November, 1933, Vol. 13,
No. 11, pp. 20—21.)

Rapio Surviy [Ultra-Short-Wave] or THE City
oF BostoN.—Replogle. (See under ‘“ Stations,
Design and Operation.”’)
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Discussiox ox ‘“ LINEARLY TaPERED LOADED
TrANSMISSION LINES.”—Starr: Arnold and
Taylor. (Proc. Inst. Rad. Eng., November,
1933, Vol. 21, No. 11, p. 1609.)

Referring to Arnold and Taylor’s paper (1933

Abstracts, p. 150, I-h col), Starr refutes a restriction

placed on his own solution.

ATTENUATION AND DISTORTION oF WAVES [travel-
ling in Lines: a Multi-Conductor Multi-
Velocity Theory, of which the Conventional
Theory is a Special Case].—L. V. Bewley.
(Elec. Ingineeving, December, 1933, Vol.
52, No. 12, pp. 876 884.)

THE ELECTRICAL PROPERTIES OF SEA-WATER FOR
ALTERNATING CURRENTS.—R. L. Smith-
Rose. (Proc. Roy. Soc.,, December, 1933,
Vol. 143, No. A 848, pp. 135-146.)

The specific conductivity of sea-water obtained
from the English Channel is found to increase from
3.9 X 101 es.a. at a frequency of s00c/s to 5.4
x 101 es.u. at a frequency of 10000 kc/s, for a
temperature of 20° C. The actual value of the
dielectric constant is found to be probably about
80 ; high apparent values are due to polarisation
films round the e¢lectrodes. The mean temperature
coefticient for conductivity between o° and 40° C
is about + 2.7% per degree C.

THE TRANSMISSION OF WAVES THROUGH AN JoNISED
Gas [Oscillatory Discharge in Mercury
Vapour].—R. W. Revans. (Fhys. Review,
15th Nov., 1933, Series 2z, Vol. 44, No. 10,
pp. 798-802.)

Under certain conditions the glow in a mercury
vapour discharge seems to vibrate as a whole,
like the air in a Helmholtz resonator, with fre-
quencies ranging from about 2 X 10% to 10% c/s.

EXPERIMENTAL EVIDENCE FOR THE ABSENCE OF
SCATTERING OF LIGHT BY LIGHT.—I'. L.
Mohler. (Journ. Opt. Soc. Am., November,
1933, Vol. 23, No. 11, pp. 386-387.)

ATMOSPHERICS AND ATMOSPHERIC
ELECTRICITY

AUDIO-FREQUENCY ATMOSPHERICS.— Burton and
Boardman. (Bell S. Tech. Journ., October,
1933, Vol. 12, No. 4, pp. 498-516.) See
Jan. Abstracts, p. 31, I-h column.

Comract [Cathode-Ray] DIRECTION FINDERS FOR
ATMOSPHERIC DisTurRBANCES.—Burgess.
(Summary only in Proc. Inst. Rad. Ing.,
November, 1933, Vol. 21, No. 11, p. 1518))

VARIATION WITH TEMPERATURE OF THE ELECTRIFI-
CATION PRODUCED IN AIR BY THE Dis-
RUPTION OF WATER DropPs, AND ITs BEARING
ON THE PREVALENCE OF LIGHINING.—
J. Zeleny. (Phys. Rceview, 15th Nov.,
1933, Scries 2, Vol. 44, No. 10, pp. 837 842.)

Rain temperature is found to be an important
factor in determining the frequency and the
intensity of lightning discharges.

THUNDERSTORMS IN SoUTH INDI1A.—S. P, Venkite-
shwaran. (Nature, 11th Nov., 1933, Vol. 132,
p- 754.)
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DETONATING FIREBALL OF AUGUST I3TH, 1oh 3om
p.M.—(Nature, 18th Nov., 1933, Vol. 132,
p. 7%9.)

Note on an observation of a detorating fireball
observed at Widnes and near Markyate. Particulars
of the real path are given and the interval between
sight and sound agrees with an estimate made
at the time of observation.

ON THE SPOTS FREQUENTLY STRUCK BY LLIGHTNING,
IN THE DEPARTMENT OF AVEYRON.—G.
Dauzeére. (Comptes Rendus, 18th Dec.
1933, Vol. 197, No. 25, pp. 1684-1685.)

CikcULAR SpPaRkS [Kreisfunken] 1N LELECTRIC
DiscHARGE F1GURES.—M. Toepler. (Zeitschr.
f. lech. Phys., No. 12, Vol. 14, 1933, pp. 527-
530.) See also Jacobi, ibid., pp. 530-532.

SUNSPOTS AND WEATHER [Submultiples of 23-Year
Cycle and Their Importance in Forecasting].

C.G. Abbot. (Science, 8th Dec., 1933, Vol.
78, No. 2032, pp. 518-519.) Furrher develop-
ment of the work dealt with in 1932

Abstracts, p. 516.

SunspoTS AND Rapio RecrprioN [and the Passing
of the Sunspot Minimum|.—H. T. Stetson.
(Science, 8th Dec., 1933, Vol. 73, No. 2032,
Supp. pp. 10 and 12.)

THE AURORAL SPECTRUM AND THE UPPER ATMO-
SPHERE. —L. Vegard. (Nature, 28th Oct.,
1933, Vol. 132, p. 682))

A note on a discussion of the results of investiga-
tions since 1912. The conclusion is reached that
‘*“ nitrogen must be carried to high altitudes through
the effect of an electric state set up by the action
of solar rays of short wavelength.”

AUDIBILITY OF THE AURORA AND Low AURORA
[Testimony of Inhabitants of Land Sur-
rounding Hudson Bay].—F. T. Davies and
B. W. Currie. (Nature, 2nd Dec., 1933,
Vol. 132, pp. 855-856.)

ON THE DISPLACEMENT, IN AN ELECTROSTATIC
F1ELD, OF MAGNETO-LELECTRONIC SPIRALS
[and an Oscillatory Action analogous to
an Aurora DBorealis Etfect].—L. Cartan.
(Comptes Rendus, 18th Dec., 1933, Vol. 197,
No. 25, pp. 1604-1606.)

ON THE ORIGIN OF THE ATMOSPHERIC OZONE :
RESEARCHES AT SCORESBY SOUND DURING
THE PoLAR YEAR [Ozone produced by Auroral
Activity : Reaches Ground in 1 Month
in Calm Air : destroyed by Solar Radiation].
-—A. Dauvillier. (Comptes Rendus, 27th
Nov., 1933, Vol. 197, No. 22, pp. 1339-1341.)

THr ABSORPTION OF ULTRA-VIOLET RADIATIONS
IN THE LOWER ATMOSPHERE [and the
Absorption Bands of Oxygen].-—L. Herman.
(Ibid., pp. 1342-1344.)

THeE ROLE or Sracrk CHARGE IN ATMOSPHERIC

ErLectriciTy [Experimental Investigation].
—J. G. Brown. (Sci. Abstracts, Sec. A,
November, 1933, Vol. 36, No. 431, p. 1190.)

PrasE or THE SeEMI-DICRNAL COMPONENT OF
THE Errcrricar PoTENTIAL GRADIENT.——
R. Guizonnier. (Comptes Rendus, 18th
Dec., 1933, Vol. 197, No. 25, pp. 1652-1683.)
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ORSERVATIONS ©OI° THE LKLEcTrRIcAL FIELD O

THE AlR AT THE OBSERVATORY OF IKSARA
(LizaN) DURING THE EcLipsE OF TH¥
SUN or 2IST AUGUST, 1933.-]. Chevrier.

{Comptes Rendus, 13th Nov.,
No. 20, pp. 1143-1145.)

1933, Vol. 197,

SoLAR AcTiviTy AND Cosmic Ravs [No Relation
with Sunspot Numbers: Slight Decreasc
of C.R. lonisation after I3eginning of Mag-
netic Disturbance : Support for Corpuscular

Theoryv].—V. 1. Hess and R. Steinmaurer.
(Nature, 14th Oct.. 1933, Vol. 132, pp.
6o1-602 ; also Note, Vol. 132, p. 608.)

Ox MEASUREMENTS OF THE YLUCTUATIONS OI
Cosmic RapiatioN. 1I.—W. Messerschmidt.
(Zeitschy. f. Physik, 1933, Vol. 85, No. 5/6,

pp. 332-335.)
For reference to Part I see 1933 Abstracts,
p. 34. The present paper discusses so-called

fluctuations of the second kind and finds an explana-
tion for them as deviations from the mean baro-
meter effect and probably also as results of the
influence of the earth’s magnetic field.

ON THE NATURE oOr CosmIC RAY SHOWERS.
B. Cassen.  (Phys. Review. 15th Sept.,
1933, Series 2, Vol. 44, No. 6, p. 513.)

AZIMUTHAL ASYMMETRY OF Cosmic RaDpIATION.
S. A, Korff. (Phys. Review, 15th Sept.,
1933, Series 2, Vol. 44, No. 6, p. 515.)
The experimental results here reported, when
interpreted on the basis of the Epstein—-Lemaitre--
Vallarta theory, assign a lower limit of about 8 x 10"
volts to the cnergy of the magnetically deviable
component of the primary cosmic radiation.

ABSORPTION OF CosyicaL RapiatioN [in Water :
Correct Form for Treatment of Absorption
Curve].—F. Soddy: H. Booth. (Nature,
21st Oct., 1933, Vol. 132. pp. 638-639.)

THE ABSORPTION OF THE PENETRATING RADIA-
TION IN WATER AND THE ANALYSIS OF
THE ABSORPTION FuxcTioNn.—W. Kramer.
(Zeitschr. f. Physik, 1933. Vol. 85, No. 7/8,
PP 411-434.)

MEASUREMENT OF THE ABSORPTION OF THE PENE-
TRATING RADIATION AT VARIOUS ZENITHAL
IncLinaTIONS.—G. Bernardini and S. de
Benedetti. (La Ricerca Scientifica, 15/31
Aug., 1933, 4th Year, Vol. 2, No. 3/4, pp. 73—
80.)

THE ABSoRPrTiON oF Cosmic RabpiaTion.—H. J.
Bhabha. (Zeitschv. f. hysik, 1933, Vol. 8p,
No. 1/2, pp. 120-130))

THE DisTriBUTION OF CosMic KAy PATHS IN A
VERTICAL CYLINDEK [Theoretical Investiga-
tion].—W. F. G. Swann. {(Journ. Franklin
Inst., November, 1933, Vol. 216, No. 5. pp.
559-581.)

ENERGY Di1sTRIBUTION IN CosyIc Rays [Theories ot
Their Cosmic Origin].—W. G. Pollard.
(Phys. Review, 1st Nov., 1933, Series 2
Vol. 44, No. 9, pp. 703-706.)

CosMmic Ravs AND THE Law OF (CONSERVATION
or IENERGY. C. W. Gilbert. (Science, 10th
Nov., 1933, Vol. 78, No. 2028, Supp. p. &)
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Cosyic Ravs [Short Note on an Inaugural Address].
—P. M. S. Blackett. (Nature, 11th Nov.,,
1933, Vol. 132, pp. 741-742.)
Cosmic-RaY PosITIVE AND NEGATIVE ELECTRONS. —
C. D. Anderson. (Phys. Review, 15t Sept.,
1933, Series 2, Vol. 44, No. 5, pp. 406—410.)
“ A determination of the specific ionisation of
cosmic-ray particles . . . has shown that the great
bulk of the cosmic-ray particles of positive charge
are positive clectrons . . . DPositive and negative
electrons were found to occur in nearly equal
numbers and {o have similar distributions in
cnergy.” Questions of energy and absorption
properties of the particles are discussed.

Tue NATURE orF CosMIC RADIATION [Summarising
Report].—W. Kolhorster. (Physik. Zeitschy .,
15th Nov., 1933, Vol. 34, No. 22, pp. 809
819.)

SveciFic CoOINCIDENCE CAPABILITY oOF CosMiIC
Ravs IN I'REE AIR AND BEHIND I0CM
I.eaDp AT Sea LEveL [determined as 0.55
and o.70 respectively].——W. Kolhorster and
L. Tuwim. (Zeitschr. f. Physik, 1933,
Vol. 86, No. 78, pp. 530-53I.)

LatitupeE Errect or CosmICc RADIATION [New
Observations supporting Clay’s  Results
rather than Hoerlin’s)].—]. A. Prins.
(Nature, 18th Nov., 1933, Vol. 132, p. 731.)

Latitrupe VakiatioNn orF Cosmic Ravs [between
Bremen and Peru: Agreement with Clay’s
Results].—H. Hoerlin.  (Naturwiss., 17th
Nov., 1933, Vol. 21, No. 46, pp. 822-823.)
FFor Clay’'s results see 1933 Abstracts,
P- 34, I-h column: ¢f. also Prins, above.

IFurRTHER MEASUREMENTS OF CosMIC RADIATION
IN THE STRATOSPHERE [with Open Ionisa-
tion Chamber].—E. Regener. (Physik.
Zeilschr., 15th Nov., 1933, Vol. 34, No. 22,
pp. 820-823.)

Resurts 1N Cosmic Ray MEASUREMENTS

{including Curve suggesting Connection

between Ray Intensity and Earth's Magnetic

Field Intensity: support for Electro-

magnetic Nature of the Radiation].

E. Regener. (Nature, 4th Nov., 1933, Vol

132, pp. 696-698.)

STUDY OF THE VARIATION OF THE COSMIC RADIATION
BETWEEN THE LATITUDES 45°N and 338°S
[Radiation affected by Ifarth’s Magnetic
Field and partly formed of Charged Cor-
puscles].—P. Auger and Leprince-Ringuet.
(Comples Rendus, 20th Nov., 1933, Vol. 197,
No. 21, pp. I242-1244.)

REMARK ON THE VARIATION WITH DIRECTION OF
GEIGER-MULLER COUNTERS AT  GREAT
Hreicurs [Curvature of Paths of Secondary
Particles in Earth’s Magnetic Field].—
P. Kipfer. (Naturwiss., 17th Nov., 1933,
Vol. 21, No. 46, pp. 823-824.)

NEw

AZIMUTHAL ASYMMETRY OF THE CosMIC RADIATION
IN Cororapvo.—E. C. Stevenson. (Phys.
Review, 1s5th Nov., 1933, Series 2, Vol.

44, No. 10, p. 855.)

In geomagnetic latitude 48°N and elevation
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g 500 ft a difference is found between west and
east intensities of cosmic radiation of about 2 per
cent. for angles of 30° and 40° from the vertical.

PRELIMINARY REPORT OF THE RESULTS 0¥ ANGULAR
DisTRIBUTION MEASUREMENTS OF THE CosMIC
RapiatioNn IN EQUATORIAL LATITUDES.
T. H. Johnson. (Phys. Review, 15th Nov.,
1933, Series 2, Vol. 44, No. 10, pp. 856-858.)

Curves are given showing the asymmetries
observed and calculated on the basis of Vallarta’s
theory (1933 Abstracts, p. 562), for three elevations
on the magnetic equator. The conclusion is
reached that no appreciable amount of negative
radiation is present.

Cosyic Ravs [ Hearts of Atoms positively charged
by Action of Starlight on Interstellar Gas
and accelerated in Cosmic or Terrestrial
Electric Field.”].—T. H. Johnson. (Science,
st Dec., 1933, Vol. 78, No. 2031, Supp. p. 8))

AToMIC DISINTEGRATION AND THE Cosmic RaDIA-
TION.-—E. Rupp. (Zeitschv. V.D.I1., 2nd Dec.,

1933, Vol. 77, No. 48, pp. 1277-1279.)
PROPERTIES OF CIRCUITS

DAs VERHALTEN EINER RAUMLADEGITTERROHRE
BEI ANWENDUNG EINER RUCKKOPPLUNG
M RAUMLADEGITTERKREIS (The Behaviour
of a Space-Charge-Grid Valve with Retro-
action Coupling in the Space-Charge-Grid
Circuit).—W. Buhk.  (Hochf:tech. u. Elek:
akus., November, 1933, Vol. 42, No. 5, pp.
152-154.)

The falling characteristic of the space-charge-
grid current in a s.c.g. valve offers the possibility
of applying, in a single-valve circuit, a galvanic
retroaction of correct phase. Theoretically it
should be possible, in such a circuit, to obtain an
infinitelv steep slope; in practice, however, the
possible increase in steepness is comparatively
small, being limited by the appearance of instability.
The writer found that with a type RE o74d valve
a 6-fold increasc of slope was attainable by the use
of retroaction, with a serviceable degree of stability.
In the present paper he gives an analysis of the
action, and shows that the instability is due to the
fluctuations of heating voltage. The influence of
this voltage on the anode- and s.c. grid-currents
is shown by curves and its physical significance
discussed. 1t is shown how the effect of retroaction
increases the influence of the heating voltage more
than it increases the slope of the anode-current
characteristic.

In a d.c. amplifier, therefore, the use of retro-
action with a s.c.g. valve will not allow a smaller
input potential to be measured. The smallest
measurable input potential is limited by the level
of background noise, and this latter will be magni-
fied bv retroaction more than the input potential.
All that retroaction can accomplish is to make it
possible to use a less sensitive instrument in the
output circuit.

Ox THE DESIGN OF SPACE-CHARGE-GRID VALVES
[and the Attainment of Mutual Conduct-
ances of more than 50 ma/v]}.—von Ardenne.

(See under ““ Valves and Thermionics ".)
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PERFORMANCE CHARACTERISTICS OF LLINEAR TRIODE
AMPLIFIERS [Audio- and Radio-Frequency :
Class A, B, Cand AB Operation : Theoretical
Treatment].—A. P. T. Sah. (Sci. Abstracts,
Sec. B, November, 1933, Vol. 36, No. 431,

P- 739.)

THE SYNCHRONISATION OF TWO VALVE OSCILLATORS
[Curves ditfering from the Usual * Ziehen ”
Curves].—W. Majewski. (Wiadomosci 4
Prace Inst. Radjolechmnicinego, Warsaw, No.
1,3, Vol. 5, 1933, pp. 6-10.)

Author's summary :— The author examines the
mutual reaction of two oscillators whose powers
are of the same order of magnitude. The oscillators
are coupled by an intermediate circuit, across
whose capacity the potential is measured. It is
found that, near the resonance point, this potential
is not a unique function of the capacity of the
oscillator : its value depends on the sense of the
variations of this capacity. As the shape of the
curves observed differs a little from that obtained
for the effect known under the name °‘ ziehen”
{oscillation hysteresis], a more detailed examination
will be made. [In Polish.]

THE DISTORTION OF TRANSIENT-MODULATED RADIO-
FREQUENCY LENERGY I1X TUNED CIRCUITS
and Its Correction].—Builder. (Appendix
to paper referred to under *“ Propagation of
Waves ')

Nox-LINEAR DisTORTION FacTtor AND CHAR-
ACTERISTIC CURVES OF [Single-Grid] Anprr-
FIER VALVES.—Gehrts. (See under ** Valves
and Thermionics.”")

CURRENT LiMITATION IN VALVE Sysrtems [Ouiput
I.imiters in Telegraphic Amplifiers : the In-
fluence of the Detector Bridge Capacity
and Resistance on the Time Constant and
on the Value of the Limited Current].—
J. Gurtzman and J. Kahan. {(Wiadomosci

1 Prace Imst. Radjotechnicznego, Warsaw,
No. 1/3, Vol. 5, 1933, pp. 24-26.) In
Polish.

Erectric Wave FirTers.—G. J. S. Little.  (Inst.

P.O. Elec. lngineers, Printed Paper No.

143, 68 pp.)

Frrrers 1Ny ActioN [Studv by Mechanical Analogy
using Series of Pendulums].—C. I:. Lane.
(Elec. Engineering, December, 1933, Vol. 52,
No. 1z, pp. 813-816.)

ErLeEcrricaL EQuivaLENT Circults or COUPLED
MecHANICAL OSCILLATING SYSTEMS [Shafts,
etc.].—L. Kettenacker. (Zeitschv. f. tech.
Phys., No. 11, Vol 1933, PpP. 515—
517.)

14,

INFLUENCE OF SATURATION ON THE DISTRIBUTION
oF ALTERNATING CURRENT IN IroN CoN-
pucTors oF CIkCULAR SecTioN.—]. Hak.
(Rev. Gén. de I'Elec., 2nd Dec., 1933, Vol. 34,

No. 22, pp. 755-763.)
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RapiatioNn anNDp INpuction [and the Contusion
caused by the Similarity of Vector Potential
of Radiation and Scalar Potential of a
Magnet]. —R. R. Ramsev.  (Proc. Inst. Rad.
Lng., November, 1933, Vol. 21, No. 11,
pp- 1586-1589.)

TRANSMISSION

PARASITISCHE SCHWINGUNGEN BEIM ULTRA-
KURZEN OsziLrator (Parasitic Oscillations
in the Ultra-Short-Wave Oscillator [with
Inductance Coil in Anode Circuit: Relaxa-
tion Oscillations which reduce the Ultra-
Short-Wave Outiput]). —H. Ataka. (Hochf:
tech. u. Ilek akus., November, 1933, Vol. 42,
No. 5, pp. 155-157.)

Heegner and Watanabe have described @ dyna-
tron circuit, with an inductance coil in the anode
circuit, whose oscillations are little influenced by
capacity (1929 Abstracts, pp. 628-029). The writer
finds that when an inductance coil is introduced
into the anode circuit of an ultra-short-wave
oscillator (¢.g., a Mesny circuit), the same kind of
oscillation is produced, in this case in addition to
the u.s.w. oscillation. In his experiments the
latter was of 4.03 m wavelength, while the parasitic
oscillation was found (under one set of conditions,
the inductance being 2.8 m#) to be of wavelength
3 420m. Itis however a rype of relaxation oscilla-
tion, formed as follows :—in a stationaryv condition
of the u.s.w. oscillations an unvaryving current
flows through the inductance, but a slight increase
of this current produces an induced e.m.Jf. at the
ends of the coil, acting on the anode in a direction
opposed to the battery voltage and thus reducing
the u.s.w. amplitude. This causes another rise
in anode current (the battery voltage being con-
stant) and in this wayv the relaxation oscillations
are set up. Their production is tavoured by high
anode potential, large heating current and high
grid resistance. Thev can be eliminated by con-
necting o resistance (of the order of 700 ohms) in
series with the inductance in the anode circuit.

When the oscillator circuit is used as a trans-
mitter it is liable to these parasitic oscillations, on
account of the high grid resistance. On the other
hand, in a receiving circuit the anode voltage is
commonly low, so that in spite of high grid resist-
ance the parasitic oscillations do not occur. But
if a higher anode voltage is employed they make
their appearance, and can be used as the inter-
rupting oscillations for super-regencrative recep-
tion.

UBER

Vacuum Tuse lirecrrovics AT Urira-HigH
FrREQUENCIES [Analysis  taking Electron
Flight-Time into account: Application to
Diodes and Triodes, including Barkhausen
Triodes : all Wavelengths from Infinity
to a few Centimetres].—F. B. Llewellyn.
(Proc. Inst. Rad. Ewmg., November, 1933,
Vol. 21, No. 11, pp. 1532-1573.)

Following on the lines of Benham’s investiga-
tions (1931 Abstracts, p. 212). In this extension
not onlv actual cathodes have to be considered
but also virtual cathodes, where the assumption
of zero a.c. velocity and acceleration is unwarranted.
In the section dealing with triodes with negative

c2
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grid and positive plate, it is mentioned that as yet
no accurate expression for the grid/plate impedance
has been obtained, either at the low frequencies
where transit times are negligible or at the higher
frequencies. " The reason for this lies 1 the
repelling force on the electron stream of the nega-
tive grid, so that the assumption of current flow
in straight parallel lines is not valid in so far as
current from the grid to the plate is involved. It
has been shown that both the cathode/grid path
and the grid/plate path contain resistive com-
ponents with corresponding losses which increase
with increase of frequency.  This loss may be cited
as a reason why triodes with negative grids ccase
to oscillate at the higher frequencies. . . . The
writer mentions that the “small signal” theory
here developed should be supplanted by an
“ approximate ’’ theory when questions as to the
powecr efficiency arise.

Ox THE MECHANISM OF JLECTRONIC OSCILLATION
[Barkhausen-Kurz Type : Origin in Density
Iluctuation of Space Charge outside Grid
when Partially Saturating Voltage is applied
to Grid|.—K. Morita. (Journ.l.IE.L. Japan,
October, 1933, Vol. 53 [No. 10], No. 543,
pp- 900 go4 : Inglish summary p. 88.)

Observations on some tens of newly designed

triodes show that the passing-out current i,

responsible for the space charge, increases with

V, when V, is smaller than the saturation voltage

V,, but decreases with a further increase of ¥V, when

the latter becomes larger than V,. This is the

cause of the oscillations. The wavelengths calcu-
lated on this conception agree fairly well with the
experimental results.

MopULATION OF A MAGNETRON ULTRA-SHORT-
Wave TRANSMITTER BY CONTROLLING ONE
ONLY OF SEVERAL PARTS OF ANODE
ARRANGED DIAMETRALLY 7T0 CATHODE.
Internat. Gen. Elec. Companyv. (German
Pat. 579927, pub. 3.7.1933: Hochf:tech.
w. Llek:akus., November, 1933, Vol. 42,
No. 5, pp. 183-184.)

ON THE ProbucTION oOF ULTRA-SHORT-Wave
OsciLLATIONS WwITH CoLp-CATHODE Dis-
ciarGe TUBEs {and Strong Magnetic Field].

K. Okabe. (Proc. Inst. Rad. I'ng., Novem-

ber, 1933, Vol. 21, No. 11, pp. 1593 1593.)

On the work referred to in 1933 Abstracts, p.
501, r-h column.

VaLveE GENERATION OF 3 CM MICRO-WAVES FOR
RescgarcH onN CoBaLT.--Potapenko.  (See
reference  under Subsidiary Apparatus
and Materials,”” p. 108.)

AN E¥riciExt C.W. AND 'PHONE TRANSMITTER
usiNg THE Nrw TuBrs axp CirculTs
[particularly the Type 8oo Valve : 100-150
Watt Output : Multi-Band Operation : Tri-
Tet Crystal Control. Part I].—L. C. Waller.
(QST, December, 1933, Vol. 17, No. 12, pp.
13-17 and 72, 74, 76.)

A Grow-DiscHARGE TUBE wiTit THIRD ELECTRODE
BEHIND A NETWORK CATHODE, ASs A GENERA-
TOR oF OsciLLaTiONS. —Badareu. (See
abstract under “ Subsidiary Apparatus and
Materials.””)
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HicH-POWER PENTODE AS AN ELECTRON-COUPLED
TRANSMITTER [Suppressor Grid acting as
Electrostatic Screen, obviating the Usual
Neutralising and  Secondarv [mission :
Wavelengths down to 15 Metres: 4kw
Pentode modutated by Receiving Valve'.

J. C. W. Drabble and R. A. Yeo: Dow.
(Wiveless IEngineer, December, 1933. Vol
10, No. 123, pp. 648-656.) For Dow's

original work see 1932 Abstracts, pp. 164
and 222: see also p. 582 (Ross Jones)
r-h column.

THE FREQUENCY OF ASYMMETRICAL POLYPHASE
OSCILLATING SysTEMS [lxcited by Dvna-
trons].— J. Groszkowski and B. Rvniejski.
(Wiadowmoscr © Prace [nst. Radjotechnicznego,
Warsaw, No. 1/3, Veol. 35, 10933, pp.
12—-15).

Leading from the rescarches dealt with in 1933
Abstracts, p. 445. A mathematical investigation
of the frequency as a function of the deviations of
the capacities from the values corresponding to
symmetry. In Polish.

CONSTANT-I'REQUENCY GENERATORS ©: DYNATRON
wiITH AvurtomaTric [Grid-Bias] CONTROL OF
OsciLLaTioN.— ]J.  Groszkowski. (Wiado-
mo$ci © Prace Inst. Radjotechnicznego, Wai-
saw, No. 1/3, Vol. 5, 1933, pp. 3--0.}

Further development of the work dealt with in
1933 Abstracts, p. 564. The writer makes the
oscillating circuit of the dynatron feed a rectitier
which passes on the rectified potential to the control
grid of the dynatron, in such a way that the grid
bias becomes more and more negative as the
amplitude of the oscillations increases. Thanks
to this arrangement, the amplitude keeps always
in the zone of the critical condition, in which the
frequency is determined only by the electrical
constants of the oscillating circuit and is thus
independent of the working conditions of the
dynatron. The writer refers to Arguimbau’s
work (1933 Abstracts, p. 211). In Polish.

APPLICATIONS OF THE Dy~NaTroON [and the Use of
Automatic Gain Control].—F. M. Cole-
brook : Scroggie : Groszkowski. (Wireless
Engineer, December, 1933, Vol. 10, No. 123,
pp. 063-664.) In connection with Scroggie’s
paper (January Abstracts, p. 34), Colebrook
quotes Groszkowski's paper dealt with
above.

L1aBILITY TO FREQUENCY DRIFT IN DYNATRONS
DUE TO CHANGES IN SECONDARY LEMISSION.
F. M. Colcbrook. (See letter reterred

to above.)

INPROVEMENTS IN QuaRrRtz CoNTROL [Connection
between Grid and Neutralising Condenser :
Uniform Current of Warmed Air through
Space containing Valve, Oscillatory Circuits,
and Quartz in Thermostatic Chamber].
Lorenz Company. (German Pats. 579 735
and 573 547, pub. 5.7.1933, and 3.4.1933:
Hochj:tech. u. Llek:akus., November, 1933,
Vol. 42, No. 5, p. 184.)
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OreraTioN oF TuBE OscriLaTors 9N a CoMMON
Loap [for obtaining High Power from
Large Number of Valves: Disadvantages
of Parallicl Connection of Valves over-
come by division into Groups with
their Tank Circuits coupled to &« Common

Load Circuit].—S. I. JModel, Leningrad.
(Proc. Inst. Rad. Img., December, 1933,

Vol. 21, No. 12, pp. 1722-1739.)

NOTE ON THE PRINCIPAL ADVANTAGES OF THE
S.F.R.-CHIrEIX ‘“ DE-PHASING~ MODULA-
TION SYSTEM.-(Bull. de la Soc. Frang.
Radioélec., July-Aug.-Sept., 1933, Vol. 7
No. 4, pp. 81 86.) See Singer, 1933 Ab-
stract, p. 99, I-h column, and back refer-
ences.

TreE SIDE BANDS OCCURRING IN FREQUENCY
MobpuraTioN [Experimental Verification of
Theory].—E. D. Scott and J. R. Woodyard.
(Electronics, December, 1933, p. 341 : sum-
mary only.)

OVER-MODULATION AS A CAUSE OF INTERFERENCE
IN THE AMATEUR Baxp.—]. J. Lamb.
(QST, December, 1933, Vol. 17, No. 12, pp.
18-19 and 72.)

TELLGRAPHY ON 30 C/S ON SAME WAVE As Broap-
casT  TRranNsMmissions.—Lorenz Company.
(German Pat. 580 080, pub. 5.7.1933.)

RECEPTION

REDUCTION oF THE EFFECT oF MuTUAL DEMODULA-
TION OF SIGNALS BY THE UsSE or ‘‘ Syx-
ctiroN0oUs "' REcEPTION.—]. Groszkowski :
de Bellescize. (Wiadomosci © Prace Inst.
Radjotechnicznego, Warsaw, No. 1/3, Vol
5, 1933, pp. 27-30.)

De Bellescize’s idea of ' synchronous ”’ reception
(1933 Abstracts, p. 38) is applied theoretically to
reduce the eifect of apparent demodnlation of a
weak signal by a stronger. The conclusions are
checked by an investigation with a cathode-ray
oscillograph. In Polish.

A L. F. AMPLIFIER WITH A NEW CouPLING [Glow-
Discharge-Tube Coupling : with Construc-
tional Details].—W. Stockhusen. (Funkh-
tech. Monatshefte, November, 1633, No. 11,
PP- 443 446.) Cf. Smith and Hill, Peek,
January Abstracts, p. 36, 1-h celumn.

APPARENT DEMODULATION IN EXCESS oF THEORY :
SveGesTED PERrect OBLITERATION OF Ux-
WANTED SIGNAL BY RECTIFIER WITH SLOPE
DECREASING WITH INCREASED VOLTAGE.

G. F. Clarke : Callendar. (Wireless I ngi-
neer, November, 1933, Vol. 10, No. 122,
p. 612.) Letter prompted by Callendar’s

paper (Jan. Abstracts, p. 35, r-h column).

ParasiTiIC OSCILLATIONS IN AN  ULTRA-SHORT-
WavE OsciLrator [and Their Use in Super-
Regenerative Reception].-——Ataka. (See end
of abstract under * Transmission ")

DecouPLING ErFICIENCY [Barclay's Results Much
Too High].—R. I. Kinross : Barclay. (Waire-
less Engineer, November, 1933, Vol. 10, No.
122, p. 612.)

g1

February, 1934

CONDITIONS NECESSARY FOR AN INCREASE 1IN
UsaBLE Ricreivir Fiperity.—A. N. Gold-
smith. (Rad. Engineering, November, 1933,
Vol. 13, No. 11, pp. 22--23.)

Is Goop Quarity WorTH WRHILE ? [Individual
Pretferences of Gronpsof University Students].
E. E. Free. (Radio News, September,

1933, Vol. 15, pp. 140-141 and 161.)

Thi EXTERNAL LOUD SPEAKER AND THE MINIATURE
RECEIVER [Good Quality by use of Large
M.C. T.oud Speaker : Desirable Modifications].
—B. S. Trott. (Rad. [ngineeving, Sep-
tember, 1933, Vol. 13, No. 9, pp. 16-17.)

CONTROLLING RECEIVERS FROM THE BROADCAST
TraNSMITTER [by Inaudible Control Tone
on Carrier Wave: Preliminary Tests].-
(Electronics, December, 1933, p. 327 and
331.)

RicExT DEVELOPMENTS IN AUTOMATIC VOLUME
CoNTROL.—(World-Radio, 24th Nov., 1933,
Vol. 17, No. 435, pp. 659-690.)

Tur GLow-DISCHARGE LaMpP as AUTOMATIC Fap-
¢ Recurator [and the Pressler *“ Sieb-
rohre S.R. 155" with Auxiliary Anode
and ““ Exploring "’ Electrode].— K. Nentwig.
(Radio, B., I'. fiir Alle, December, 1933, No.
12, pp. 545-550.)

MINIATURE INCANDESCENT Lamps [as used for
Radio Fuses] as TUNING AND OVER-CONTROL
IxpDicaATORS IN  RADIO RECEIVERS.—R.
Vieweg. (Radie, B., F. fur Alle, December,
1933, No. 12, pp. 538-539)

Hicn Quarity Crass ' B AMPLIFICATION.—
K. A. Macfayden. (Wireless World, 15th
December, 1933, Vol. 33, PpP. 454455

Class B amplification, while affording a

marked saving in h.t. battery current, is not without
its special problems. In this article the ctfect of
leakage-inductance in the driver and output trans-
formers is discussed and it is shown that by careful
design reproduction of a very high quality is
obtainable with this system.

TrENDS IN Rapio RecCEIVER DesioN [particularly
the Need for Better Tuning-Adjustment
Methods : Lack of Mechanical Skill in Radio
Designers].—R. H. Langley. (Rad. Engi-
neeving, November, 1933, Vol. 13, No. 11,
Pp. I2-14.)

STATION NAMES ON “° TRANSFERS
To TuNING ScaLes.—(Die Sendung,
Nov., 1933, Vol. 10, No. 46, p. 1008.)

i

FOR APPLYING
10th

MuitHoDps oF Toxik CoNTrOL AND NOISE SUPPRES-

ston  [Surveyl.—T.  Sturm. (Funktech.
Monaishefte, November, 1933, No. 11, pp.
423-430.)

RADIO RECEPTION-—INTERFERENCE DUE TO ELEC-
TRICAL APPARATUS AND HEpeavy PLANT.
A. Morris. (Flectrician, 24th Nov., 1933,
Vol. 111, No. 2895, p. 645.)
Summary of [.LE.IL. paper.
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ELECTRICAL INTERFERENCE WITH Broabpcast Re-
crprTioN [Discussion of German Draft
Regulations].—G.W.O.H. (Wireless ELngi-

neer, December, 1933, Vol. 10, No. 123, pp.
645-647). Iditorial on the VDE proposals
referred to in January Abstracts, p. 35,
I-h column.

SupPrrESSION oF Raplo [Man-Made] INTERFERENCE
wITH CaraciTaxce FILTErRs.—C. V. Aggers
and W. E. Pakala. (Sci. Abstracts, Sec. B,
October, 1933, Vol. 36, No. 430, p. 656.)

Pin INsuLaTORS [free from Radio Interference].
H. H. Brown. (Llectrician, 24th Nov,,
1933, Vol. 111, No. 2895, pp. 646-6.49.)

ManN-MapE INTERFERENCE [German P.O. Statistics
as to Sources: 20 per cent. of Cases traced
to Complainants’ Own Sets|.-—(World-Radio,
15th Dec., 1933, Vol. 17, No. 438, p. 779.)

-G. H.
(Electronics,

SUPPRESSION OF AUTO RabDlo NoiIsk.
Browning and R. Haskins.
October, 1933, pp. 273 and 283.)

PROGRESS IN AUTOMOTIVE RaDIO DisioN.—H. |.
Benner. (Rad. I-ngineering, October, 1933,

Vol. 13, No. 10, pp. 8-9)

PRE-SELECTION AND IMAGE REJECTION IN SHORT-
WAVE SUPERHETS.—]. J. Lamb and T. E.
Handy. (QST, December, 1933, Vol. 17,
No. 12, pp. 912 and 76.)

NoTES oN DuaL-BAND RECEIVER DESIGN [I 500—

540 kc/s and 340--140 ke/s].-——E. Messing.
(Electronics, November, 1933, pp. 300-301
and 316.)

REsSISTANCE-COUPLED PUSH-PULL AMPLIFIER WITH
Diope  Drrection.—L. Medina. (Funk-
Magazin, December, 1933, Vol. 6, No. 12,
pp. 807-808.)

SIMULTANEOUS CHANGE ofF L.I'. GrRip Blas wITH

VoLUME-CONTROLLING CHANGE oF R.F.
GriD Bias, To MAINTAIN  CONSTANT
ToralL ANODE CURRENT IN MAINs-DRIVEN
Ricrivers. — Telefunken.  (German Par.
574 955, pub. 22.4.1933.)

THr WIRELESS WortD A V.C. Stralcur Four
[for A.C. Mains].—(Wireless World, 24th

November and 1st December, 1933, Vol. 33,
PP. 402—404 and 418—421.)

LviirymMaN A.C. SUPER [Number of Valves reduced
to Four]..—W. T. Cocking. (Wireless World,
2z2nd and 29th December, 1933, Vol. 33,
PP 472—474 and 488-490.)

PriLips’ ReEcEIvER—Dy~aMic Resistance [High
Values Nof/ obtained by Deliberate and Con-
trolled Regeneration].—A. B. Calkin. (Wise-
less Engineer, December, 1933, Vol. 10, No.
123, p. 064.)

THe PrRESENT CONDITION OF BRrRoapcasT TECH-
NIQUE [Vienna Exhibition].—E. Miitel-
mann. (Llektrot. u. Masch:bau, 29th Oct.,
1933, Vol. 51, No. 44, p. 580-582.)

OLymMPIA, 1933: A REVIEW OF LEXHIBITS OF
TecHNICAL INTEREST.—(Wireless Engineer,
October, 1933, Vol. 10, No. 121, pp. 543-551.)
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AERIALS AND AERIAL SYSTEMS

VARIATION OF MULTI-PARABoLIC REFLECTORS [tor
Ultra-Short Waves : made up of Rod Wave
Reflectors of Varying Lengths].—H. Kikuchi.
(Jouwrn. I.E.E. Japan, September, 1933, Vol.
53 [No. g], No. 542, pp. 758762 : Lnglish
summary pp. 76-78.) Continuation of the
work dealt with in 1932 Abstracts, pp. 401-
462 and 462.

”

VE’ COUPLING OF ELECTRICALLY OSCILLA-
TING SysTEMS [for Ultra-Short Waves :
Alternate ‘“ Wave Directing”’ and “ \Wave
Reflecting”” Action of Rod gradually in-
serted into Tube of Iqual Length].—S.
Nakamura : Yagi. (Journ. I.E.L. Japan,
September, 1933, Vol. 53 [No. 9], No. 542,
pp. 718-721 : English summary pp. 65-69.)

MATCHING THE TRANSMISSION LINE AND AERIAL
wiTHOUT COUPLING DEVICE, BY (QUARTER-
WAVE SECTION OF CLOSELY-SPACED TURING.

-R. P. Glover. (Electronics, November,
1933, p. 317.)

THE CURRENT DISTRIBUTION ON A STRAIGHT MWIRE

EXCITED AT ITS CuNTRE, AND ITS IMPEDANCE

“SLEE

AT THE FREDING PoINT Y. Kato. (Joun.
1.E.E. Japan, September, 1933, Vol. 53,
[No. 9], No. 542, pp. 740-749: linglish

summary p. 74.)

RapIiaTioN Powkr FROM CONDUCTORS CARRYING
THE CURRENT OF STEADY Frow [Mathe-
matical Analvsis].-—G. Hara. (Journ.[.I..E.
Japan, September, 1933, Vol. 53 [No. 9],
No. 542, pp. 750-756: English summary
pP. 74-76)

BROADCASTING AERIALS FOR INCREASED (GROUND
Wave.—Lorenz Company : Peters. (Hocht:
tech. w. Elek:akus., November, 1933, Vol
42, No. 5, p. 183: German Pat. 579 999,
pub. 3.7.1933.)

Aerial system, composed of dipoles, not exceeding
one half-wavelength in total extent (height or
width). In two component dipoles the currents
are 180° out of phase, and with vertical polarisa-
tion the metre-amperes of the lower dipole are
smaller than those of the upper; with horizontal
polarisation the reverse is the case.

THE ANTENNAE OF “ LA PAULINE *” RADIO STATION,
~EeAR Tourox.—M. Bourseire. (Génie
Civil, 18th Nov., 1933, Vol. 103, No. 21,
PP 492-495.)

EArRTH CONNECTIONS —THE NEED FOR FURTHER
InvEsTIGATIONS —T. C. Gilbert. (Llec.
Review, 24th Nov., 1933, Vol. 113, No. 2922,
PP. 729 730.)

VALVES AND THERMIONICS

ZUR DIMENSIONIERUNG VON RAUMLADUNGSGITTER-
ROHREN (On the Design of Space-Charge-
Grid Valves [and the Attainment of Mutual
Conductances of more than 50 ma/v]).
M. von Ardenne. (Hochf:tech. w. Elek:akus.,
November, 1933, Vol. 42, No. 5, pp. 149~
154.
The cgét)rol electrode in ordinary types of valve



EXPERIMENTAL WIRELESS

is situated where the velocity integral of the elec-
trons, of many different specds, has attained an
important fraction of the final wvelocity. The
maximum voltage-sensitivity of control, on the
other hand, would be obtained if the plane of con-
trol could be made to coincide with the plane of
minimum electron velocity. ‘On this optimum
condition in amplifier valves the writer has been
unable to find anything in the literature ' [except
some quite recent introductory work. e.g., Hasen-
bergl.

There are two possible ways of arriving at the
optimum condition : the first is by placing the con-
trol electrode directly in front of the cathode, in
the plane of potential minimum produced by the
space charge : this plan presents great difficulties
in insulation, and would also lcad to serious dis-
turbance owing to the strong concentration of th
space charge. The sccond and more hopeful
method is first to speed up the clectrons by an
accelerating electrode and then to retard them more
or less completely by a second electrode and to
control them in or near the plane of this electrode.
The voltage sensitivity entirely depends on how
uniformly this braking of all the clectrons in one
plane can be carried out in practice. A certain
lack of sharpness of the second potential minimum
is unavoidable, for electrical and mechanical
rcasons ; these are discussed in turn and the steps
necessary to minimise their effects are deduced.
Thus a drop of heating voltage along the cathode
and a magnetic field due to the heating current
must both be avoided, so that an indirectly-hcated
cathode with bifilar filament is necessary. The
electrons emitted from the cathode are accelerated
by the grid G, (I'ig. 2) to a hundred volts or so, and
those which pass through G; are retarded by G, (at
an adjustable potential not far from zero) which
also functions as the control grid. Most of the
precautions necessary are connected with the pre-
servation of symmetry : thus cylindrical electrodes
are chosen, and the construction must be such that
even the considerable heating (especially of G,)
must not upset the symmetry : the wire and mesh
of G, must be such as to give the effect of a smooth
surface as nearly as possible. Retarding-field
oscillations must be avoided by taking care that
the cathode shows no saturation and by giving
G a suitable potential.

Preliminary experiments indicate the possi-
bility of slopes of over soma/v. Tig. 3 gives a
suitable circuit for amplifying purposes. Iig. 4

is another circuit in which the anode resistance
consists of a retroaction coil and a loud speaker :
if the cathode is sufficiently emissive such a circuit
1s suitable for broadcast reception in spite of the
decrease in output power by the combination of
rectification with output amplification. Fig. 5
shows an application to a ‘‘ kipp "’ circuit for tele-
vision, in particular for the Thun “‘line control”
(varying spot speed) system. The writer suggests
that valve design on these principles should be
valuable for retarding-tield oscillators, giving
simple and very efficient modulation: also that
the same principles can well be applied to cathode-
ray tubes and to tubes for the modulation of light,
with the attainment, in each case, of high voltage
sensitivity.
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THE BEHAVIOUR OF A SPACE-CHARGE-GRID VALVE
WITH RETROACTION COUPLING IN THE SPACE-
CHARGE-GRID CircuiT.—Buhk. (See under
“ Propertics of Circuits.”)

BEOBACHTUNGEN UBER LIN  AUFTREIEN VON
DOPPELCHARAKTERISTIKEN BEI STREUELEK-
TRONENSTROMEN IN VAKUUMROHREN (Ob-
servations on the Occurrence of Double
Characteristics «ue to Stray Electronic
Currents in Vacuum Tubes).—W. Molthan.
(Zeitschr. [. tech. PPhys., No. 12, Vol 14,
1933, pp. 546-551.)

Disturbances due to stray currents (such as the
unwanted charging or even heating-up of the elec-
trode supports or parts of the tube wall) can be
strongly influenced by subsidiary electric fields.
The experiments herc described, with special
valves, show that in valve arrangements in which
strong stray currents are liable to be preduced
two different conditions of discharge may occur,
as is evidenced by the existence of a double current/
voltage characteristic (Fig. 3). The effects, on the
discharge conditions, ot charges on the walls of
the tube, and the part played by the positive ions
present, arc investigated. It is concluded that the
occurrence of the double characteristic is due to
the secondary emission at the wall. A transition
{rom one branch of the double characteristic to
the other can be brought about by a momentary
voltage impulse applied to an external clectrode
(DM, Fig. 1). The resulting ** jump > effect makes
the arrangement applicable as an almost inertia-
less relay: the control current is very small,
depending only on the very small capacity of M.
The impulse can be applied capacitively or in-
ductively : in the latter case the device scems
particularly suitable for signal transmission to
rapidly moving vehicles such as trains. To con-
trol an ordinarv electro-magnetic relay without
amplification, the larger of thc repose currents
must be of the order of 0.5 ma. Valves of the type
shown in Fig. 2b will more than fulfil this require-
ment ; the *“ jump’’ given is from a larger current
of 7.0 ma to a smaller of 2.5 ma.

KLIRRFAKTOR UND IENNLINiIE DER VERSTAR-
KERROUREN (Non-Linecar Distortion Factor
and Characteristic Curves of [Single-Grid]
Amplifier Valves).—A. Gehrts. (L.N.T.,
November, 1933, Vol. 10, No. 11, pp. 436-
445.)

Author’s summary :-—\We can express the anode
alternating current, in a single-grid amplifier valve
with negative grid bias, as a function of an alter-
nating e.m.{f. impressed on the grid (which, if there
is no current, in the grid-input-circuit, is given
independently of the valve), by a series involving
increasing powers of the grid a.c. potential. As
load in the anode circuit we assume a pure ohmic
resistance. The linear term by itself then repre-
sents the pure amplifying effect. By including
the term involving the square, we can also take
into account the non-linear distortions (damping
distortions dependent on amplitude, appearance
of higher harmonics and combination tones). For
the non-linear distortion factor %, which IKipf-
miiller puts equal to the ratio of the rectification
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factor §’ to the working slope S, we thus obtain
the formula

k=SS~ R/ .RJDR, + R
where D durchgrift ” (penetration cocfficient),
R; valve internal resistance, R, = first diffe-

rential [with respect to anode potential], and R, =
external ohmic load.

In order to find the connection between the
non-linear distortion factor and the valve dimen-
sions we must first determine more accurately the
valve characteristic field. The representation of
the short-circuit characteristic by means of the
simple formula 7, — C.U», (where U, is the
modulating voltage and C and y are constants, y
lying between 1.5 and 2.5} does not reproduce with
sufficient accuracy the form of the characteristic
curves in the normal working region of an amplifier
valve. Txperience shows that in many valves the
short-circuit characteristic may be considered as a
straight line over a large region. A discussion of
the short-circuit-characteristic formula derived
(from the space-charge law) for single-cvlindrical-
grid valves with tungsten cathodes (along whose
surface the temperature is uniform) shows that
contact potential, electron potential in the radial
direction, and hcating voltage (the last with suffi-
cient truth when U,, > heating voltage) produce
only a parallel displacement of the short-circuit
characteristic [for U,, = heating voltage the error
is less than 2%, and decreases rapidlv as U,, in-
creases]. The influence of the space-charge field
on the modulation potential at the grid has a
Hattening, but not a shape-changing, cffect. A
shape-changing cffect which, however, is only
noticeable for small current values, is produced
by the variation with current of the threshold
potential. Of great influence, however, on the
course of the short-circuit characteristic (pre-
venton of an increase of slope) is the temperature
distribution along the cathode, depending on the
conducting-away of heat by the leads carrying the
current.  The decrease in slope given bv a fungsten
cathode after being thoriated is expliined by an
increase of the length of the cooled ends with
decreasing temperature. In valves with cathodes
with an applied laver of oxide the transverse
resistance of the oxide laver also contributes a
flattening effect on the characteristic, especially
when the layer is of considerable cross section.

ON THE VARIATION OF THE INTER-ELECTRODE
Caracity oF s TriobE AT Hicn Fre-
QUENcIks. —B.C. Sil. (Phil. Mag.. December,
1933, Series 7, Vol. 16, No. 109, Pp. 1114
1128.)

It is found that, when an accelerating voltage
is applied to the grid to draw the electrons from the
hot filament into the space between the grid and
the plate, the effective value of the capacity under-
goes changes, the scnse and magnitude of which
depend upon the voltage of the plate with respect
to the filament.”

CATHODE SECONDARY LiMiSSION: A Niew EFFECT
IN THERMIONIC VALVES AT VERY SHORT
WAVELENGTHS. —I. C. S. Megaw. (Nature,
2nd Dec., 1933, Vol. 132, pp. 854-855.)

Tlhe object of this note is to describe a case in
which electrons were observed to arrive at the
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most negative clectrode in a thermionic valve with
sufficient energv to cause secondary emission.’’
This may occur when the time of transit becomes
an appreciable fraction of the oscillation period.

THE ErrcTtroxic EMISSION FROM THE GrID [ In-
verse ” Grid Current from Grid close to
Cathode of Indirectlv Heated Receiving
Valve].—]. Groszkowski and S. Ryzko.
(Wiadoniodci i Prace [nst. Radjotechnicznego,
Warsaw, No. 1/3, Vol. 5, 1933, pp. 21 23.)

Vacuum Turk Evectronics At Urtra-Hich

FrEQUENCIES.—Llewellyn. (See under
‘ Transmission.”’)
Vacutm TUBES oF SMaLL DIMENSIONS FOR USE

AT EXTREMELY HiGH FreEQurNciEs [Micro-
Waves : Triode and Screen-Grid Models].
B. J. Thompson and G. M. Rose, Jr. (Proc.
Inst. Rad. Eng., December, 1933. Vol. 21,
No. 12, pp. 1707-1721.)

The full paper, a summary of which was referred
to in Abstracts, 1933, p. 450: see also p. 624.
‘“ Receivers have been constructed using the screen-
grid tubes which atford tuned r.f. amplification at
100 cm and 75 cm, a gain of approximately 4 per
stage being obtained at the longer wavelength.”

Dy~anic CHARACTERISTICS OF ThHyrATRoONS [for
A.C.upto 300c/s: ‘“ Toulon’’ and Magnetic
Control].—I. Kano and K. Takahashi.
(Journ. I} I°. Japan, October, 1933, Vol
53 (No. 10], No. 343, pp. 850-859: English
summary pp. 83-84.) Continuation of the
researches dealt with in January Abstracts,
p. 52—53 (Watanabe and Takano).

BY THE SUPER-
FIELD aND A

THE DISCHARGE PRODUCED
POSITION OF A CONSTANT
FizLp orF HiGH FFreQUENCY [analogous to
" Rocky Point Iffect’” in Transmitting
Valves] —M. Chenot. (Comples Rendus, 15th
Dec., 1933, Vol. 197, No. 25, pp. 1599-1601.)
For Gossling’s papers on ‘" Rocky Point
Effect ™ (Flash-Arc) see 1933 Abstracts, p.
41, and 1932, p. 409.

Tne Mope or AcTioN or SCREEN-GRID TRrANS-
MITTING VaLves. —C. J. de L. de la Sab-
loniére : Philips’ Company. (L’'Onde Elc.,
Aug./Sept., 1933, Vol. 12, No. 140/141, pp.
415-440.) See Abstracts, 1932, pp. 527
528. For later work see 1933, p. 507 (three).

ON

HigH-PowER VaLVE with TUBULAR CATHODE
HEATED BY ELECTRON BOMBARDMENT FROM
INTERNAL LELECTRODE : Heat Loss BY
RapiatioNn rroM END  PREVENTED BY
CoxcENTRIC TUBULAR ScREENS.—Siemens
& Halske. (German Pat. 574 812, pub.
22.4.1033 1 Hochf:tech. u. Elek:akus., Nov-
ember, 1933, Vol. 42, No. 5, p. 184.)

A New CONSTRUCTION FOR RECEIVING VALVES
““Catkin” Types]. -C. J. Smithells and
D. A. Rankin. (G.I:.C. journ., November
1933, Vol. 4, No. 4, pp. 229-235.)

Ust ofF THE 1AG6 TusE [2-Volt Pentagrid Con-
verter as Oscillator-Mixer and Combination
Diode-Tetrode].—(Rad. Engineering, Oct-
ober, 1933, Vol. 13, No. 10, p. 26.)
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THE STUDY oF VALVES BY MEANS ot THEIR CHAR-
acterIstTic CURVES [Efficiency as Ratio of
Output Triangle Area to Total Anode Power
Rectangle Area: etc..—F. Berg. (Funk-
tech. Monatshefte, November, 1933, No. 11
Pp. 431-438)

Ttr PERFORMANCE CHARACTERISTICS OF LINEAR
TriODE AMPLIFIERS [and the Need for
Specifying the *° Utilisation Factor,” etc.|.
—A. Pen-Tung Sah. (Short abstract only
in Proc. Inst. Rad. I:ng.. November, 1933.
Vol. 21, No. 11, p. 1616.)

DIAGRAMS OF VALVE INPUT ADMITTANCE
AND AMPLIFICATION Factor.—F. M. Cole-
brook. (Wireless l-ngineer. December, 1933.
Vol. 10, No. 123, pp. 657-662.)

CIRCLE

A VarLve IMPEDANCE RULE [for Use with Valve
Charts].——(World-Radio, 15th Dec., 1933,
Vol. 17, No. 438, p. 794.)

EguivaLexTt CirRcuiT rorR TETRODES AND PEN-
topes [The Superiority of the Equivalent
Parallel Circuit].—W. M. Goodhue. (/:lec-
tvonics, December, 1933, p. 341 )

SvEa MeTaL—ITs AppLicaTIiON AND Usk [and the
Production of the Carbonised Variety].—
H. C. Todd. (Rad. Inginecring, September,
1933, Vol. 13, No. 9, pp. 26 28.) See also
1933 Abstracts, pp. 281 and 451.
TuBEs.
December,

GRAPHITE ANODES IN TRANSMITTING
D. E. Replogle. (I:lectronics,
1933, pp. 338-339.)

O~ THE PRrROBLEM OF Tuii EMISSION MECHANISM
or OxIDE-CoaTeDp Catwoprs.—H. Kniep-
kamp and C. Nebel. (Summary in Ilektrvol.
. Masch:bau, 17th Dec., 1933, Vol. 51, No.
51, p. 671.)

PHOTOELECTRIC INVESTIGATION OF THE DEPEND-
ENCE ON TEMPERATURE OF THE ELECTRON
Work Fuxcriox AT A NICKEL SURFACE
COVERED WITH ATOMIC BARIUM.—Suhrmann
and Deponte.  (See under ** Phototelegraphy
and Television,” p. 102.)

DIt ENERGIEVERHALTNISSE AN GLUHKAT-
HODEN IN DAMPF- UND GASGEFULLTEN
ENTLADUNGSGEFASSEN (The Energy Rela-
tions of Incandescent Cathodes in Discharge
Vessels Containing Vapour and Gas |[Effect
of Rise of Cathode Temperature under
Intfluence of Anode Current]).-—E. Kleiner.
(Ann. der Physik, 1933, Series Vol. 18,
No. 5, pp. 529-556)

Tue THERMiONIC CONSTANTS FOR PLATINUM.
H. I.. Van Velzer. (Phvs. Review, 15th
Nov., 1933, Series 2, Vol. 44, No. 10, pp.
831-830.)

If the thermionic constant 4 in Richardson’s
cquation is taken to be 60 amp./cm* deg.? the
work function ¢ is estimated to be 5.29 volts.

UnEr

D

Tue ErFrEcT OF TEMPERATURE ON THE EMISSION

or ELectroN Frerp CURRENTS  FROM
TuxgsTEN  AND  MoOLYBDENUM. —A. ].
Ahearn. (Phys. Review, 15th Aug., 1933,

Series 2, Vol. 44, No. 4, pp. 277-286))
The full paper, an abstract of which was referred
to in September Abstracts, 1933, p. 507
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Sources oF PosiTive IoNs: THERMIONIC Pro-
PERTILES OF THE SYSTEM LiyO, Al,Oy, Si0,.
E. ]J. Jones and S. B. Hendricks.,  (Phys.
Review, 15th Aug.. 1933, Scries 2, Vol. 44,
No. 4, p. 322 : abstract only.)

OF VAPORISATION ©OF NMOLYBDENUM in
Vacuwo—1. Norris and A. G. Worthing.
(Phys. Review, 15th Aug., 1933, Series 2,
Vol. 44, No. 4. p. 323 : abstract only.)

RATE

Tue CLEAN-UP oF HYDROGEN BY MAGNESIUM [in
High-Vacuum Technique].—A. .. Reimann.

(Phil. Mauag., September, 1933, Series 7,
Vol. 16, No. 100, pp. 673-686.)
THE SuURFACE JONISATION OF PoOTassium  ON

MovLvepeNuM.—R. C. Evans. (Proc Camb.
Phil. Soc., 1933, Vol. 29, PL. 4. pp. 522-527.)

DETERMINATION OF THE DISTRIBUTION AND MAXI-
MUM VALUE OF THE TEMPERATURE IN THE
NEIGHBOURIIOOD OF A POINT OF DIMINISHED
CROSS-SECTION OF A WIRE GLOWING IN A
VacuuM.—1.. Prasnik. (Zeitschr. f. Physik,
1933, Vol. 86, No. 3/4, pp. 253—261.)

DIRECTIONAL WIRELESS

Eix BEITRAG zUR GLEITWEGBLINDLANDUNG VON
FLuczruGkn (A Contribution to the Blind
Landing of Aeroplanes by means of a Gliding
Beam [of Ultra-Short Waves]).E. IKramar.
(I7.N.T., November, 1933, Vol. 10, No. 11,
PP 451-453)

According to the DVL investigations of the
Diamond and Dunmore landing beam developed
in America there is a danger that an unintentional
variation in transmitter power, a change in receiver
sensitivity, or an etfect due to the ground flown
over, may lead a pilot to follow a landing curve
which either takes him too near to obstacles on the
ground, or else makes him reach the ground at too
steep an angle. To avoid this danger, Hahnemann
has suggested that the gliding path should not be
indicated as a curve of constant intensity, but that
the field intensity should increase according to a
definite law as the landing point is approached.
According to this plan the receiver or its indicating
instrument would have its sensitivity automatically
and progressively decreased from the moment that
the operation of landing began, by means of a
clockwork device which would be sct in action by
the pilot. The signals would then first be received
at, say, two-thirds of their normal strength, in
creasing gradually to a final value (if the proper
curve were followed) of twice that normal strength.
The clockwork would then automatically stop,
and the final landing would be accomplished by
following the gliding beam at the increased in-
tensity. The path thus followed is shown in Fig. 2,
where B is the point at which the clockwork is
set in action : flight is at first horizontal, then from
A to C there is a practically straight line glide :
at C the clockwork stops and the landing is com-
pleted. It will be seen that the whole first part of
the curve is concave (as seen from the ground)
rather than convex, as is the case with the constant-
intensity beam (Fig. 1).

If there is an accidental variation of transmitter
or receiver sensitivity, the clockwork is set going
at a point ditferent from B—say B; or B, (Fig. 2) :
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but the maximum landing angle is hardlv at all
increased, and the ground is covered at a safe height.
Even if the duration of the landing is altered (e.g.
by a change of speed due to wind) Fig. 3 shows that
the resulting landing curve is not unfavourable,
while Fig. 4 shows that even if the landing is started
at a wrong height (" which with the other svstem
would lead to much too steep an angle ”’) the curve
1s still a good one.

Fig. 5shows the experimental model of the instru-
ment. Z represents the intensity indicator, M
the time marker: during the landing this marker
moves slowlyv from the point A4 to the point /3 on
the scale. In the above description the. simple
lincar intensity change is considered, but by
suitably choosing the time during which the clock-
work runs, and the law controlling the intensitv
change, any desired landing path can be indicated.

A New FIELD OoF APPLICATION FOR ULTRA-SHORT
WavEs [Pilot Ray (U.SW. Equi-Signal
Beacon) for Fog Landing : 30 ki Range].—
E. Kramar : Lorenz Company. (I’voc. Inst.
Rad. Ewg., November, 1933. Vol. z1, No. 11,
Pp. 1519-1531.)

Latest development of the u.s.w. beacon dealt
with in 1933 Abstracts, p. 162. Besides giving the
direction, the beacon gives the signal for pene-
trating the clouds by the interruption of signals
when the aircraft is vertically above the beacon :
at a height of 200 metres there is no reception for
about 4—5 seconds. Simultaneous visual and aural
reception is possible without changing the method
of keying. An instrument connected to a copper-
oxide rectifier indicates the distance and the cessa-
tion of reception above the beacon. TFor American
work on an u.s.w. beacon see Chinn, 1933 Abstracts,
p. 508.

Foc Loses Its PreriL [Blind Flying and Landing
Equipment at College Park and Newark
Airport].—]J. H. Williams: Bureau of
Standards. (Sci. News Letter, 18th Nov.,
1933, Vol. 24, No. 658, pp. 33033t and
335.)

PerrorMaNCE TESTS OF RaDIO SYSTEM OF LAND-
ING AIDs [at Newark Airport and elsewhere :
including Description of System].—H. Dia-
mond. (Burz. of Stds. Journ. of Res., October,
1933, Vol. 11, No. 4, pp. 463-490.)

Rapio DIRECTION FINDER FOR USE ON AIRPLANES
[Visual Indication, free from 180" Ambiguity,
on Small Rotatable Loopl.—(Bur. of Sids.
Tech. News Bull., August, 1933, No. 190,
pp. 83-84: Elec. Ingineering, November,
1933, Vol. 52, No. 11, pp. 779-780.)

AIRCRAFT LANDING AID AT AERODROMES BY MEANS
oF BUrIED CasLEs [Height and Direction
Indication : the Villeneuve-les-Vertus In-
stallation] —J. Blancard : Soc. Loth. (Rev.
Gén. de I’Elec., 2nd Dec., 1933, Vol. 34, No.
22, pp. 705-776.)

Latest developments of the ILoth leader cable
system referred to in Abstracts, 1930, pp. 47 (Loth)
and 572 (Bourgonnier). A section deals with the
suitable 1.f. receiver (and the use of automatic
volume control), while a final section gives the
results of flight tests. 'With a frequency of 1 500 ¢/s
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the range was rather disappointing (about 4 km
with reception on a horizontal frame, or 2-3 km
at a height of 2 oo m), but when the ground absorp-
tion was diminished by decreasing the frequency
to about 1o000c/s the range was increased to
6-7 km ; similarly in America (Davton) a 7-8 km
range was attained on gooc/s. The installation
was designed to give two ' height planes,”” and as
a result the signal pattern was somewhat com-
plicated. In practice. one height plane would
probably be sufficient, and the signal code could be
correspondingly simplified.

AIRCRAFT IIEIGHT DETERMINED BY LFFECT ON
AERIAL : ERRORS ELIMINATED BY DIFFEK-
ENTIAL ARRANGEMENT OF AERIALS ABOVYE
AND BELOW ATIRCRAFT.-——Ges. fur Elek-
trische Apparate. (German Pat. 374 669.
pub. 30.6.1933: Hochf.tech. . Flek:akus
November, 1933, Vol. 42, No. 5. . 184}

POLARISATIONSMESSUNGEN  zZUk  UNTERSUCHUNG
DER NACHTLICHEN PEILSTRAHL\WANDERUNGEN
BEI DER 'UNKPEILUNG (Polarisation Measure-
ments for the Investigation of Night Errors
in Radio Direction Iinding).—H. Plendl
(Zeitschr. f. tech. Phys., No. 11, Vol. 14, 1933,
pp- 518 522

The wavelength used in these DV investigations
was 178 m, with 10 km between transmitter and
receiver. To cut out, almost entirelv, the effects
of the ground wave, the transmitting aerial was a
horizontal dipole oriented at right angles to the
direction of the receiving station. To make sure
that with the given wavelength and distance
strong d.f. errors would actually occur, the dipole
was unbalanced so that a strong ground wave was
received : night- and twilight-errors then showed
themselves, up to 9o, and for minutes on end no
minimum at all, or only a very broad one, could be
found. It was concluded, thercfore, that the polari-
sation results obtained in the series of tests, and
the conclusions derivable [rom them, were of gencral
application in explaining the cause of night errors.

The writer agrees that the method ot deter-
mining the polarisation changes (byv cathode-rav
oscillograph) is in itself not new ; only their record
ing on film 1s claimed as a novelty, and is the onlv
way in which such changes can be studied quan-
titatively. ' It is proposed in the next few months
to develop a larger programme with this apparatus.
In this programme a major feature will be the
determination of the correlation of the phase
variations with those micro-pulsations’ of the
carth’s magnetic field which are indicated by
radio propagation. Records of terrestrial mag-
net'sm up to the present do not show these pulsa-
tions, owing to the too great inertia of the apparatus
used : a special cquipment must therefore be built
for this purpose.’

As regards the tests already carried out, the
present paper gives some specimens of the films
taken and draws the conclusions that the phase
variations are cue to three tyvpes of change : (1)
the above-mentioned raptd, and for the most part
only slight, changes of the earth’s magnetic held,
which affect the magnetic donble refraction in the
ionosphere ; these are liable to occur the whole of
the time ; (2) changes in the electron and carrier
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densities at the puints of reflection in the ionosphere :
and (3) changes in the path length of the ionosphere
waves ; these last two causes only affect the polarisa-
tion locally and therefore probably only have
marked influence at the timnes of change between
day and night. The writer ends by mentioning
the relation between these polarisation changes
and short-wave fading, and the DVI method,
based on these ideas, of eliminating fading (Ab-
stracts, 1932, p. 156 : sce also 1933, p. 557). De-
ductions from the results relating to polarisation
changes dependent on frequency, das they may
affect laver-height measuring methods, are also
referred to (1933, pp. 383-384).

I'LIMINATION OF DETUNING OF FRAME AERIAL
CIRCUIT WHEN VERTICAL AERIAL {S CON-
NECTED FOR SENSE DreTErMINATION.—Tele-
funken. (German Pat. 577785, pub.
3.6.1933 : Hochf:tech. w. Elek akus., Novem-
ber, 1933, Vol. 42, No. 5, p. 184.]

Compact [Cathode-Ray] DirkcrioN FiNDERS FOR
ATMOSPHERIC DISTURBANCES.—Burgess.
(Summary onlv in [roc. Inst. Rad. Eng.,
November, 1933, Vol. 21, No. 11, p. 1518.)

THE BY RADIOGONIOMETRIC
BEarINGS TAKEN Ox  DBoarp.—P. de
Vanssayv de Blavous. (Hydrographic Review,
November, 1933, Vol. 10, No. 2, pp. 87-109.)

PositioNn AT SEA

Rap1o Beacons [Equi-Signal System, using Vertical
Tower Aerials in place of Loops|.—F. S.
Mabry. (Sci. Abstracis, Sec. B, October,
1933, Vol. 30, No. 430. pp. 655-050.)

ULTRA-SHORT-WAVE Two-BEaM BEAcoON [Swinging
Radiator and Mirror, excited only at End
of Swing].-—Telefunken : Iudenia. (German
Pat. 578 350, pub. 19.6.1933). I'or another
variation see 1933 Abstracts, p. 45I.

RRapio BracoN coONSISTING ofF Two ROTATING

BEAMS, EACH MODULATED WITH A Pro-
GRESSIVELY VARYING NOTE ! EVERY DIREC-
TION REPRESENTED BY LQuaL SIGNAL

STRENGTHS oF Two DEFINITE NOTES.—L.
Levy. (German Pat. 578 145, pub. 10.6.1933.)

AutoMAaTIiIC WIRELESS Bracons 1IN CHINESE
WAaTERS.—(Quverseas  Lngineer, December,
1933, Vol. 7, No. 75, p. 9o: paragraph
only.)

ACOUSTICS AND AUDIO-FREQUENCIES

UBER DIE INTENSITATSVERHALTNISSE VON
NATURLICHEN IXLANGBILDERN MIT BESON-
DERER BERUCKSICHTIGUNG DEx RUNDFUNK-
SENDUNG (On the Intensity Proportions of
Natural [not subjected to Control ']
Sound Spectra [Speech, Music ifrom Sym-
phony and Dance Orchestras, ctc.], with
Special Reference to Broadcasting).—H. J.
von Braunmiihl. (Zeutschr. f. tech. Phys.,
No. 11, Vol. 14, 1933, pp. 507-512.)

An experimental examination, with an electro-
chemical recorder embodving eleven simultan-
eously acting roller contacts driven by a series of
valve peak voltmeter circuits with successively
increasing negative grid bias, of the possibility
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of reducing the amount of ‘“ control ”’ in the trans-
mission of programmes of various types.

“ Prastic” Music RrpropucTiON [Stereoscopic
Reception produced bv  Second Loud
Speaker giving Echo Effect bv means of
Endless Steel Wire on Circumference of
Rotating Disc.].—I. Dillge. (IE.7.7.. 14th
Dec., 1933, Vol. 54, No. 50, p. 1218)

DouBLE CHANNEL TRaNSMISSION [Stercoscopic or
Binaural Effect an TIHusion?  Greater
Importance of Microphone Improvement
and Faithful Phasing].—G. Sayers. (Wire-
less Ingineer, December, 1933, Vol 10,
No. 123, p. 664)

Tue ““ STEREOSCOPIC’’ REPRODUCTION OF SOUND
[Problems involved in Binaural Hearing
or Stercophonic Reproduction, and Dis-
cussion of Results of Past Researches].
A. B. Howe. (World-Radio, 1st Dec., 1933,
Vol. 17, No. 436, pp. 725-726.) See also
1933 Abstracts, pp. 627 (Fletcher), and
452 (“ Auditory Perspective ), both r-h
columns.

PERFECT TRANSMISSION AND REPRODUCTION Ol
SyMPHONIC MUSIC IN AUDITORY PERSPEC-
Tive.—F. B. Jewett, W. B. Snow and
H. S. Hamilton. (Sci. AAbsivacts, Sec. B,
October. 1933, Vol. 36, No. 430, pp. 648 -649.}
See also 1933 Abstracts, p. 396 and 396-397.

ELkcrropy~adMic HEaD TELEPHONES [using a
Zig-Zag of Metallic Ribbon].—G. Longo.
(L'Onde Elec.. Oclober, 1933, Vol 712
NoO. 142, pp. 402—164.)

On the same lines of design as the clectrostatic
headphones dealt with in 1933 Abstracts, p. 571.
40 or 50 “cells” may be combined to form a
cubical block of, say, 1cm sides: this block is
placed between the poles of a magnet so that the
field is parallel to the breadth of the ribbon. No
experimental results are mentioned, but “from
the acoustical point of view the instrument should
behave like the electrostatic tclephone; on the
other hand, its electrical impedance (including
therein the reaction due to the acoustical vibrations)
should be, for all frequencies, practically ecqual
to its ohmic resistance. The instrument should
therefore give very faithful reproduction.”” 1If,
without making the whole instrument too heavy,
the field can be made sufficiently strong (of the
order of a thousand gauss), the current can he
kept well below one ampere even for the strongest
sounds : the resistance being of the order of a
tenth of an ohm, the power necessary would be
very low.

ExPLORING Di1aPHRAGM REsonances.—F. R. W.
Strafford. (Wireless World, 15th December,
1933, Vol. 33. pp. 450-457.)

The cone-diaphragm moving-coil loud speaker
is dependent on resonances for its high electro-
acoustic efficiency, and in developing a design for
commercial production it is essential to contro!
the distribution of resonances for best results.
At high frequencies the use of a stroboscope is
impracticable, but reliable observations may be
made with the aid of a modified surgical stethoscope.
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Sus-Harmonics.-—Strafford :  Pedersen.  (World-
Radio, 15th Dec., 1933, Vol. 17, No. 438,
p. 8or.) On the work of Stratford and
Pedersen (1933 Abstracts, p. 620).

NEwW ELECTROPHONES FOR HIGH-FIDELITY SOUND
RerropuctioNn [Horn I.oud Speaker with
Piezoclectric Diaphragm of 4 “ Bimorph”
Rochelle-Salt Elements: Cut-off at 8 ooo
or 16000 c/s].—W. G. Ellis. (Rad.
Engineeving, October, 1933, Vol. 13, No. 10,
pp. 18-19 and 21.)

A STRETCHED MEMBRANE ELECTROSTATIC Loun
SpeAKER  [Mathematical Analysis applied
to a Vogt Loud Speaker].—N. W, Mclachlan.
(Journ. Acoust. Soc. 4Am., October, 1933,
Vol. 5, No. 2, pp. 167-171.)

ZUR FRAGE NACH DER HOCHSTEMPFINDLICHKEIT
VON UMKEHRHAREN ELEKTROAKUSTISCHEN
EMPrixGErN (The Question of the Maximum
Sensitivity of Reversible Electroacoustic
Receivers [Microphones : Reaction of Elec-
tric Load on Mechanical Oscillating System7).

-‘H. Lueder and L. Spenke ; W. Schottkyv.
(Zeitschr. f. Physik, 1933, Vol. 86, No. 78,
PE- 537-549.)

“ The sensitivity of the condenser microphone
can be increased arbitrarilv as a linear function
of the field strength, with unaltered position of
the resonance frequency. This is not possible
with the electrodynamic microphone for which
there isan optimum value of the mutualinductance.”

[“ Ribbon "'| MicropHONE [in-
cluding the New Technique involved in
Its Use|.—A. Barbieri. (Rad. Ingineeving,
October, 1933, Vol. 13, No. 10, pp. 14-16.)

THE VELoOCITY

MICROPHONE.

{(Journ.
1933, Vol. 5,

A Ux~ri-DirkctioNaL  RisBox
Weinberger, Olson and Massa.
Acous. Soc. Awm., October,
No. 2, pp. 139-147.)

PusLIiC ADDRESS AT THE CENTURY OF PROGRESS
Exposition, CHicago [using Crystal Micro-
phones].—(I:lectronics. October, 1933, pp.
274-275 and 283.)

SINGING THROUGH CrLropHaNE [Hood for Broad-
casting Sopranos to prevent Microphone
Vibration|.-—(Scien!. American, December,
1933, Vol. 149, No. 6, p. 280.)

PIEZOELECTRIC GRAMOPHONE
PRACTICALLY UNIFORM
SPONSE AND LiITTLE
(Electronics, November

Pick-Ups  wITH

IFrREQUENCY RE-

REcCOrRD WEAR.

1933, p- 319.)

THE TECHNIQUE oOF TRANSCRIPTIONS FOR I3ROAD-
cast Use [Vertical Cut Recording, with
Gold-Sputtered Wax Master and Cellulose
Acctate Discs].—]. E. Dickert. (Rad.
Engineering, November, 1933, Vol. 13,
No. 11, pp. 14 and 26.)

QUANTITATIVE INVESTIGATIONS INTO THE 1HOME-
REcorpING oF GramoruoNE Discs [in-
cluding an Optical Method of Magnifying
and Recording the Track Amplitudes].

Diirrwang. (Funktech. Monaishefle,
November, 1933, No. 11, pp. 420—422.)
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SOME THEORETICAL AND PRACTICAL ASPECTS Ol
Noise IxpucTioN [between Power and
Telephone Lines—Physical Processes In-
volved and Means of Qualitative Demon-
stration]. — R. F. Davis and H. R. IHuntley.
(Bell S. Tech. Journ., October, 1933, Vol.
12, No. 4, pp. 469-497.)

SPEECH TRANSMISSION OVER LoNG LINES wWITHOUT
THE USE OF VALVE REPEATERS [and the
Conditions necessary for Fidelity]. —B. Pies-
ker. (Zeitschr. {. Fernmeldetech., 14th Oct.
1933, Vol. 14, No. 10, pp. 152-157.)

THE AIR-GaP TRANSFORMER
ticularly the Output Transformer of
Radio Receiver: Nearly Constant Induc
tance under All Working Conditions].
. W. Lanchester. (Jowurn. I.L2.[IX., October
1933, Vol. 73, No. 442, pp. 413418,

TILTER-TyPE INTERSTAGE AMPLIFIER COUPLING :
CoRRECTION. —Stone :  Salisbury. (Ilec-
{vonics, September, 1933, p. 259.) See
1933 Abstracts, p. 628, 1-h column.

AND CHOKE [par

d

MoDULATED  PENTODE  OSCILLATOR.—(Wireless
World, 25th August, 1933, Vol. 33, p. 183.)

Ox FREQUENCY-MODULATED SIGNALS [*° Warble
Tones” | 1IN REVERBERATION MEASUREMENTS,
—I. V. Hunt. (Journ. Acoust. Soc. Am.,
October, 1933, Vol. 5, No. 2, pp. 127-138.)

UBER DIE HORSAMKEIT HOLZAUSGEKLEIDETER
Riume (The Acoustic Properties of Wood-
Lined Rooms).—I:. Meyer and L. Cremer.
(Zevischr. f. tech. Phys., No. 11, Vol. 14,
1933, pPp. 500-507.)

Among the results of this experimental investiga-
tion is that the wood lining diminishes the rever-
beration time for the lower f{requencies; un
varnished wood may behave as a porous wall to
high frequencies. By the use of wood it is possible
to make the reverberation time to a certain extent
independent of frequency.

D1z BEDINGUNGEN FUR DEN GUNSTIGEN SCHALL-
SCHLUCKER (The Conditions for the Optimum
Absorption of Sound [Theoretical Investiga-
tion with Application to Improvements in
Sound-Insulating Materials]).—A. Gemant.
(IL..N.T., November, 1933, Vol. 10, No. 11,
PP 446-450.)

NBC’s New StupIos 18 Rapio Crry.——(Llestronics,
December, 1933, pp. 32.4-326.)

Roox NoOIsE AND REVERBERATION AS PROBLEMS

1N TELEPHONY..—W. West. (Iust. P.O
Iilec. I'ngimeers, Printed Paper No. 145,
55 PP-)

STROBOSCOPY BY MEANS OF IMPRESSED EYE

MOVEMENTS OR MIRROR VIBRATION [Appli-
cation to Tonoscope for Acoustic Measure.
ments|.—M. Metfessel.  (Science, 3rd Nov.,
1933, Vol. 78, No. 2027, pp. 416-417.)

NOMOGRAPHIC METHOD FOR ASCERTAINING
AcousTIic IENERGY SPECTRA.—D. A. Roths-
child. (Review Scient. Instr., November
1933, Vol. 4, No. 11, pp. 587-589.)

A
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Noisk MEASUREMENT BEING STANDARDISED. I:
PROGRESS IN Noist MEASUREMENTS. II:

PROPOSED STANDARDS FOR NOISE MEASURE-
MENTS.—P. L. Alger: Harvey Tletcher.
(Illec. Engineering, November, 1933, Vol. 52,
No. 11, pp. 741-744: 744-740.)

THE REPRESENTATION AND JMEASUREMENT OF
ELEcTrICAL PROCESSES—ANALYSIS AND
StaTisTics [and a New Apparatus for

and
under

Measuring  Noises
IFeldtkeller.  (See
and Standards.”’)

LouDpNEss, ITs DEFINITION, MEASUREMENT AND
CarcuraTioN.—H. Fletcher and W. A.
Munson. (Journ. Acousi. Soc. Am., October,
1933, Vol. 5, No. 2, pp. 82-108: Bell S.
Tech. Journ., October, 1933, Val. 12, No. 4,
PP. 377-430.)

PrROPOSED STANDARDS FOR NOISE MEASURE-
MENT.—(Journ. Acoust. Soc. 4m., October,
1933, Vol. 5, No. 2, pp. 109-111))

Interference] -
““ Mcasurements

Souxp MEASUREMENTs [with the * Total-Noise
Meter] wversus OBSKRVERS' JUDGMENTS OF
Loubpness.— P. H. Geiger and . |J. Abbott.
(Elec. Engineering, December, 1933, Vol. 52,
No. 12z, pp. 809-812.)

Complex sounds of about the same level but of
materially different quality were used. The results
showed the superiority of noise-meter readings
over the judgment of any single observer, but
there was surprisingly close agreement between
the meter readings and the average judgments of
a group of observers.

AUDITORY NERVE CANNOT CARRY IT1GHEST AUDIBLE
FrEQUEXNCIES [Above 2 8ooc/s Pitch Dis-
crimination cannot depend on Frequency
of Nerve Impulses].—H. Davis, A. Forbes,
A. J. Darbyshire. (Sci. News Lelter, 25th
Nov., 1933, Vol. 24, No. 659, p. 339.)

THE THEORY OF HEARING [IZxperiment supporting
Hypothesis of Dulsating Llectric Currents
in Cochlea produced, by some Chemical
Meins, by an Acoustic Tone].—O. Voss.
(Natwrwiss., 6th Oct., 1933, Vol. 21, No. 40,
p. 721}

THE SExsE oF HEARING.—R. T. Beatty. (World-
Radio, 15th Sept., 1933, Vol. 17, No. 425,
PP- 329, 330 : to be continued.)

ON THE STRIKING TONE oF BELLS.-—E. Mever and
J. Klees. (Naturwiss., 29th Sept., 1933,
Vol. 21, No. 39, pp. 697—701.)

The “‘ striking tone ™’ of a bell is the frequency
first perceived by the ear. The writers find that
it cannot be physically demonstrated but is a
physiological difference tone between two objective
partial tones.

Resonancr IN CoupLED Prees.—A. . Bate.
(Phil. Mag., September. 1933, Scries 7, Vol.
16, No. 100, pp. 562-574.)

““ The results of this [experimental] investigation
confirm a theoretical formula, originally given by
Aldis, for the resonant tones of a compound pipe
consisting of two pipes of different diameters joined
end to end.”
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Toxe ForMaTiON 1N Lip Pipes—J. Zahradniek.
(Physik. Zeitschv.. 15t Aug., 1933, Vol. 34
No. 15, pp. 602 604.)

Soymi TFREQUENCIES OF MULTIPLE RESONATORS
[e.g. Violins], and ToNE ANALYSIS AND
Prysical. CHARACTERISTICS OF VIOLINS.
R. O. Jenkins and R. B. Abbott: T. H.
Stevens and R. B. Abbott. (Phys. Review,
15th Aug., 1933, Series 2, Vol. 44, No. 4.
p. 321 : abstracts only.)

A Sounp Track oF THE VowkL ah.—E. W. Scrip-
ture. (Nature, 23rd Sept., 1933, Vol. 132
pp- 486-487.)

DETONATION AND THE THEORY OF HEARING.
G. v. Békésy.  (Physik. Zeitschr., 1st Aug.,
1933, Vol. 34, No. 15, pp. 577-582.)

CHARACTERISTIC INTERVALS OF ENGLISH VOWELS,
P. Kucharski. (Nature, 11th Nov., 1933,
Vol. 132, pp. 752.) See also 1933 Abstracts,
p. 276, r-h column,

THEORETICAL INVESTIGA-
TIONS ON THE NATURAL LONGITUDINAL
OsciLLAaTIONsS oOF Robs aAND TUBESs.
[Application to Rod-Shaped Piezoelectric
Quartz Oscillators].—E. Giebe and It
Blechschmidt. (Awnn. dev Physik, 1933,
Series 5, Vol. 18, No. S. 4 and 5, pp. 417-456
and 457-485.)

THE OpTicalL Proor or THE HARMONIC VIBRA-
TIONS OF A (QUARTzZ CRYSTAL BY THE
METHOD or DEBYE AND SEARS, AND ITS
APPLICATION TO THE MEASUREMENT OF THE
VELociTy oF Sounp 1IN Liguips.—L.
Bergmann. (Physik. Zettschr., 15th Oct.,
1933, Vol. 34, No. 20, pp. 761-704)

OSCILLATIONS OF SOLIDS IN AIR OR WATER:
INSTANTANEOUS CURRENT LINES AND THE
FORMATION OF ZONES OF SILENCE.—L.
Marty. (Journ.de Phys. et le Rad., October,
1933, Vol. 4, No. 10, pp. 557-569.)

A SUPERSONIC INTERFEROMETER FOR THE STUDY
oF THE PRESSURE COEFFICIENT OF VELOCITY
[and Some Results].—J. C. Swanson.
(Review Scient. Instr., November, 1933,
Vol. 4, No. 11, pp. 603-605.)

IEXPERIMENTAL AND

INVESTIGATION OF SUPERSONIC WAVES [in Liquids
WITH THE RESISTANCE THERMOMETER.—
N. N. Malov. (Hochf:tech. u. Elek:akus.
October, 1933, Vol. 42, No. 4, pp. 115-119.)
Author’s summary :—It is shown that for the
investigation of the energy distribution of super-
sonic waves in liquids a resistance thermometer
(as also a thermojunction) is serviccable [and
superior to a thermojunction, which has considerable
thermal inertia and involves a certain amount ot
difficulty in keeping the second junction at a con-
Sometimes the resistance wire
was enclosed in an ebonite cylinder with a slot to
admit the waves : this increased its sensitivity].
The energy distribution of supersonic waves
(f = 573 kc/s), reflection, dispersion, refraction
and the formation of standing waves in liquids
[including conducting liquids in which the quartz
oscillator could not be immersed] were examined.
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The velocitics of propagation in transformer oil,
water, and 7% salt solution in water, were measured :
the values are in good agreement with those of
Hubbard and Loomis.

SoME EXPERIMENTS oN THE DIFFRACTION OF LIGHT
BY SUPERSONIC Waves.—Bir and Meyer.

(Helvet. Phys. Acta, Fasc.4, Vol. 6, 1933,
PP- 242-244.)
COLFFICIENTS OF ABSORPTION OF SUPERSONIC

‘WAaVES BY DIFFERENT L1guips.— P. Biquard.
(Comptes Itendus, 24th July, 1933. Vol. 197,
No. 4, pp. 309-311.)
Yurther development of the work referred to in
Abstracts, 1931. p. 562, r-h col. See also 1932, p.
576, r-h col., and 1933, pp. 37, 220 andd 453.

SUPERSONIC VIBRATIONS SET UP IN A ZINC Bar
UNDERGOING  TRANSVERSE VIBRATIONS.—
IX. Prosad and S. Sharan. (Nafure, 3rd
June, 1933, Vol. 131, pp. 803-804.})

THE FORMATION OF EMULSIONS UNDER THE INFLU-
ENCE OF SUPERSONIC VIBRATIONS —W,
Daniewski. (Physik. Ber., 15th Aug., 1933,
Vol. 14, No. 16, p. 1301.)

INTENSITY MEASUREMENTS IN A SUPERSONIC FIELD
oF SMALL DIMENSIONS [Calorimetric Method].
—Biancani and Dognon. (Comptes Rendus,
6th Nov., 1933, Vol. 197, No. 19, pp. ro70-
1071.)

ON THE INTERVENTION OF THERMAL PHENOMENA
IN THE BIOLOGICAL ACTION OF SUPERSONIC
Waves.—Biancani and Dognon. (Comples
Rendus, 18th Dec., 1933, Vol. 197, No. 23,
PP- 1693-169.4.)

“ELEMENTS 0OF ENGINEERING ACOUSTICS.”
I.. E. C. Hughes. (Book Review in Wireless
Ingineer, December, 1933, Vol 10, No. 123,

p. 656.)
PHOTOTELEGRAPHY AND TELEVISION

D1E BRAUNSCHEN ROHRE ALS ELEKTRONENOPTISCHES
ProBrLEM (The Cathode-Ray Tube as a
Problem in Electron Optics [Calculation
of Positions of Electrodes for High Sensitivity
combined with Brightness and Sharpness
of Spot: a New Design]).—E. Briiche and
O. Scherzer. (Zeitschr. f. tech. Phys., No. 11,
Vol. 14, 1933, pp. 464-466.)

With a gas-concentrated tube the maximumn
sensitivity is obviously obtained when the deflecting
plates are as close as possible to the cathode,
for the concentrating ions are produced by the
rav itself ; the ray moves as a whole. 'With high-
vacuum tubes matters are not quite so simple,
owing to the presence of the concentrating ““ lenses”’ ;
opticalconsiderationsshow that maximumsensitivity
is obtained when lens and deflecting plates are at
the same point or as close as possible.

The writers then consider, for the high-vacuum
tube, the more complex question of the electrode
positions giving as small and bright a spot as
possible without diminishing the sensitivity. Here
a law ol Helmholtz’ is usefully applied to electron
optics : it states that the magnification equals
the ratio of the angles y and g8 (Fig. 3) at which
the optical axis is cut, at the source and at the
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screen. by a rav passing from the mid-point of
the source to the mid-point of the image, multiplied
by the ratio of the electron velocities v, and v,
at the source and at the image; that is, magnifi-
cation V = y/8.v,/v,. Trom this it 1s seen that
there are three possible ways of keeping the spot
magnification small without decreasing the sensi-
tivitv by diminishing the gap from lens to screen :
(1) making ¢, much smaller than ¢, ; (2) carrying
the ray within the concentrating organ so far from
the axis that B is much greater than y (lig. 4a) ;
and (3) making the ray cut the axis at three points
(Fig. 4b) so as to form an intermediate image at Q ;
this corresponds to Rogowski's pre-concentration
technique.

¥ig. 5 shows an AEG tube modified by the writers
by the introduction, close to the deflecting plates
(see above), of an electrical lens of three electrodes :
the electron velocity was made smaller on the
cathode side of the lens than on the image side,
agreeing with (1) above, and the first part of the
concentrating system acted as a dispersing lens
carrying the electron beam away from the axis,
agreeing with (2) above. This arrangement,
in a highly exhausted tube, gave a sharp spot,
and voltages at high frequencics could be oscillo-
graphed without the defects met with in gas-
concentrated tubes. Up to 5 X 10°c/s there was
no deviation from proportionality between potential
and deflection, and naturally no zero-point anomaly.
The writers end by urging that only by attending
to optical considerations in this way is further
progress likely to be made—for example in tele-
vision.

LEINE NEUEL METHODE ZUR BESEITIGUNG DER VER-
ZERRUNGEN  DURCH  RAUMLADUNG 1IN
BRAUNSCHEN ROHREN (A New Method of
Eliminating the Distortions due to Space
Charge in [Gas-filled] Cathode-Ray Tubes
[Zero-Point  Error]).— M. von Ardenne:
lorenz Company. (Zeitschr. f. tech. Phys.,
No. 11, Vol. 14, 1933, pp. 461—464.)

After discussing various methods of eliminating
the zero-point anomaly (Bedell and Kuhn, Ab-
stracts, 1931, p. 51 ; Hudec, 1933, p. 453; both
r-h cols.) the writer first proposes the device of
making the earthed deflecting plate, in each pair,
of a resistive material, so that a potential drop
along it can be formed by an external current
source : by this arrangement a distribution of
the space-charge effect is obtained which is com-
pletely uniform over the whole screen surface,
provided the p.d. along the plate is greater than
the amplitude of the deflecting potential.

He then goes on to describe a similar but sunpler
solution : one plate, or where necessary one plate
of each pair (preferably the earthed one), is divided
into two halves which are maintained at different
potentials by an auxiliary battery. When both
pairs of plates have one plate thus divided, the half-
plates at the same potential mayv be joined internally,
in which case the number of connections led out
from the tube is no greater than in the ordinary
tube. This plan is useful when the tube is to be
used for «efinite purposes, such as television : for
universal use it is better to lead-out the half-plates
separately.
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HALATION IN TELLVISION RECEPTION WITHCATHODE-
Ray Tuses [and an Optical Bench for the
Investigation of Halation].-—M. von Ardenne.
(Funk-Magazin, December, 1933, Vol. 0,
No. 12, pp. 804-806 and 808). Most of the
ground is covered in the longer paper (Jan.
Abstracts, p. 44.)

TerLevisioNn wiTH CATHODE-RAY Tusks [Scanning
with the ** Iconoscope,” Reproduction with
the ' Kinescope ’].--V. K. Zworykin.
(Journ. I.E.IZ., October, 1933, Vol. 73,
No. 442, pp. 437-451.)

The sensitivity of the iconoscope, at present,
is approximately equal to that of a photographic
film operating at the speed of a motion picture
camera. The resolution of the iconoscope is high,
much higher than is necessary for television of
the highest quality. . . The whole system is
completely automatic and the receiving sets are
almost as easv to operate as the ordinarv radio
reccivers.”’

RECEIVERS FOR Broapcast TrLkvIsiox [Te-Ka-De
Developments, especially the Mirror Screw
and the Zinc Sulphide Crvstal Light-Control
Celll.—F. von Okolicsanyi. (Funk-Magazin,
December, 1933, Vol. 6, No. 12, pp. 780-786.)

Rap1o-A.G. D.S. Loewe [and Its Television Film
Transmitter and Cathode-Ray-Tube Re-
ceivers].-—Loewe Company. (Ibid., pp. 787—
789.)

FErRNsEH-A.G. [and Its Continuous-l'ilm Television
Transmitter and Cathode-Ray-Tube and
Mirror Screw Receivers].——Fernseh Company.
(1bid., pp. 789-794.)

MiHALY-FERNSEHAPPARATE-G.m.b.H. f[and Its
" Mirror Wreath” with Rotating Central
Mirror].— von Mihaly. (Itid., pp. 794-795.)

Marcon1 TELEVISION SysTrey.—Marconi Company.
{{bid., pp. 790-797.)

TELEVISION AT THE PATENT OrrIcE [Recent Ideas :
including Stereoscopic Transmission and
Recording on Light-Sensitive Discs for
Direct Reproduction].-—(Funk-Magazin,
December, 1933, Vol. 6, No. 12, pp. 765-768.)

WHAT CONSTITUTES PERFECT DETAIL IN TELE-
visiox [Necessity of *“ Right Frame of Mind *”:
180-Line Results at least as good as *° Home
Movies 1.-—W. H. Peck. (Scient. Anmerican,

December, 1933, Vol. 149, No. 0, p. 273.)

CHAIN TerevisioN [Suggested Ultra-Short-Wave

Television Service by 1 kw Relay Stations

30 Miles apart].—Hollis Baird. (Rad.
Engineering, September, 1933, Vol. 13,
No. 9, p. 24.)

ULTRA-SHORT-WAVE TELEVISION RECEPTION OVER
234 MILEs WITH Vrry HIGH AERIAL.
(Television, November, 1933, Vol. 6, No. 69,
p. 386: in an article on ‘' Progress in
Germany.””)

RECENT DEVELOPMENTS IN TELEVISION [Leclure
on Present Position].—A. Church. (Nature,
3oth Sept., 1933, Vol. 132, pp. 502-505.)
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THr Pracrice or TELEvVISION [Short Surveys of
Various Systems].-—Telefunken : Zworykin :
von Ardenne: Baird. (Funk-Magazin,
December, 1933, Vol. 6, No. 12, pp. 769—780.)

THE Dt FRANCE TELEVISION SYSTEM.—(Teélevision,
October, 1933, Vol. 6, No. 68, p. 351.)

PosiTive SYNCHRONISING [for Reception of Baird
Transmissions :  l.ocal 375c¢/s Oscillator
svnchronised by Signal].—K. S. Davies and
-, L. C. White. (Television, December, 1933.
Vol. 6, No. 70, pp. 411—413 and 416.)

ELIMINATION OF GiAR TO OBTAIN THi CONSTANT
SHAFT SPEED OF I 440 R.P.M. NECESSARY
rOrR TELEVISION FROM STANDARD FiLMms.
\WV. H. Peck. (Televistion, December, 1933,
Vol. 6, No. 70. p. 400.)

FiLTERS FoOR MIrrorR Drums [Spring Coupling

to Eliminate Hunting]—C. P. Hall. (Tele-
vision, November, 1933. Vol. 6, No. 69,
pp. 389 and 391.)

PIEZOELECTRIC QUARTZ LIGHT-MODULATING

Device . and A SIMPLE DOUBLE-IMAGE
PPoLar1iscoPk [enabling Ordinary and Extra-
ordinary Beams to be used].—H. A. Hankey :
Myers. (Llectrician, 22nd December, 1933,
Vol. 111, No. 2899, p. 780.) Summary
of a Television Society paper and demon-
stration by Myers.

MoTor-CAR HEADLIGHT BULB AS LIGHT ‘SOURCE
ror TELEvISION [giving Image ' 385 Times
as Bright as that obtained with Best Crater
Lamp " |.-—W. H. Peck. (Television, Decem-
ber, 1933, Vol. 6, No. 70, p. 406.)

A Projector TyPE LIGHT FLUX GENERATOR FOR
TESTING LIGHT-SeNsITIVE DEVICES [Photo-
cells, Neon Lamps, etc.; '* Variable Area "’
sound Film on Rotating Drum, with Stan-
dard Sound-Head Lamp, etc.].—E. B. Kurtz
and J. L. Potter. (Pioc. Inst. Rad. Lng.,
November, 1933, Vol. 21, No. 11, pp. 1599~
1602.)

DIE SOGENANNTE ‘' EMPFINDLICHKEIT "’
LICHTELEKTRISCHER ZELLEN VERSCHIEDENLER
WIRKUNGSWEISE {On the So-Called ** Sensi-
tivity ”” of Photoelectric Cells with Various
Modes of Action [Resistance, Alkali and
Barrier-Layer Types]).—W. Kluge and H.
Briebrecher. (Zeitschr. f. tech. Phys., No. 12,
Vol. 14, 1933, pp. 533-538.)

The writers urge that the generally used term
‘sensitivity,” ‘fout court, is altogether too vague
and is liable to lead to confusion, especially when
cells of entirely diffecrent mocles of action come to be
compared. They advocate the abolition of the
term and its replacement by four precisely defined
terms ‘‘ spectral sensitivity,” ‘‘ current sensitivity,”
‘“voltage sensitivity” and ‘ power [or output]
sensitivity.”” There is also * dynamic sensitivity,”
relating to the magnitude of the a.c. potential
vielded by a cell to the input resistance of an amplifier
when subjected to alternating illumination, but
this depends rather on circuit conditions and is not
further considered ; nor do the writers include
the ‘“ crvstal” photocell in their treatment, in

Uskr
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which they make use of the more abstract work
of Earl D. Wilson (1932 Abstracts, p. 173).

Dealing first with spectral sensitivity, the writers
point out the importance of plotting the distribu-
tion of sensitivity over the spectrum and the
complication resulting from the change of current
sensitivity (measured in ampere/lumen) with the
colour temperature of the light source. In certain
cases, where the liberated photoclectrons produce
no secondary (ionising) cffects, it is possible to spcak
of an absolute spectral sensitivity, based on the
number of electrons sct free in one second by an
irradiation of onc calorie per second. In other
cases only a relative spectral sensitivity can be
considered. Next, current sensitivity is dealt
with, and detined as o; = di/d¢ ; this is a function
of the external resistance, decreasing as the latter
increases.  Voltage sensitivity is defined as the
differential coefficient of the voltage/tlux character-
istic (0, = defd¢). This is of special importance
when the cell is used in combination with an
amplifier. Finally, the power sensitivity (of special
importance when the cell feeds a load directly) is
given as g; = dL/d¢$, being derived from the
current and voltage sensitivities according to the
equation oy = de . i/d¢ =€ .0;+ 1.0, Themaxi-
mum power sensitivity lies between the open-
circuited and short-circuited conditions.

In their final section the writers apply their
results to the three types of cell, resistance {sclenium,
thallium), alkali, and barrier-layer. For the first
two types the external resistance conditions for
maximum values of o, o, and o, are the same,
namely, R, =0, R, =R; and R, = R;2 re-
spectively.  For the barricr-layer cell they are
R,=0,R, = w, and R, = R;/2.

FATIGUE 1IN

a

CAESIUM-OXYGEN-SILVER  DP’HOTO-
ELECTRIC Cerrs: Its Causk aAnDpD CURE
[No Fatigue with Infra-Red Light].—
J. H. de Bocer. (Physica, No. g, Vol. 13,
1933, pp. 285-283)

ZUR LICHTELEKTRISCHEN SENSIBILISIERUNG DES
Zisiums (The Photoelectric Sensitising of
Caesium)..—W. Kluge. (Physik. Zeitschr.,
15th Nov., 1933, Vol. 34, No. 22, pp. 844
846.)

It is found that the electron emission from a
surface layer of the type carrier-metal/cs,0/cs is
produced, in the visible and infra-red regions,
by the adsorbed cs-layer, but in the ultra-violet
region by the intermediate layer.

Vacuum PHoOTOELECTRIC CELL IN MoTorR HEAD-
LaMp BuLs [Sensitivity equal to that of
Gas-T'illed Cell].—(Gen. Llec. Reuvicw,
October, 1933, Vol. 36, No. 10, p. 460.)

CONDUCTION OF THE SECOND TyPE IN A Gas-FILLED
PuotorLECTRIC CriL.—L. Dunoyer and
P. Paounoft. (Sci. Abstracts, Sec. A,
November, 1933, Vol. 36, No. 431, p. 1255).
See 1933 Abstracts, p. 278, for a Comptes
Rendus Note on these researches.

Tre TiTaNitM PHOTOELECTRIC CELL.—J. V.
Marden and K. O. Smith. (Sci. Abstracts,
Sec. B, October, 1933, Vol. 36, No. 430,

p. 644.)
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Cuprous Oxipr PHOTOCELLS
New Developments : the Cuprous Iodide
Cell]. —H. Wolfson. (Television, December,
1933, Vol. 6, No. 70, pp. 408-410))

SELF-GENERATING PHoTocELl [the Acoustolite
Cell, giving 1 Milliampere in Direct Sun-
light : Straight-Line  Characteristic
(Llectronics, October, 1933, p. 290.)

Liquid and Drv

LICHTELEKTRISCHE UNTERSUCHUNG DER TEMPERA-
TURABHANGIGKEIT DER IELEKTRONENAUS-
TRITTSARBEIT AN EINER JMIT ATOMAREM
BariUM BEDECKTEN NICKELOBERFPLACHE
(Photoelectric Investigation of the De-
pendence on Temperature of the Electron
Work Function at a Nickel Surface covered
with Atomic Barium).—R. Suhrmann and
R. Deponte. (Zeitschv. f. Physik, 1933
Vol. 86, No. g/10, pp. 615-0634.)

The wvalues found for the work function in the
case of a barium layer of atomic thickness increase
lincarly with the cathode temperature from about
100" C. upwards; the temperature coefticient
is 1 X 1074 to 3 X 1074 volts per degree, according
to the thickness of the laver. The work function
increases as the laver thickness decreases. In
the case of a layer of more than atomic thickness,
there is no noticeable temperature variation of the
work function.

THE EMissioN oF ELECTRONS FROM TUNGSTEN AND
MOLYBDENUM UNDER THE ACTION OF SOFT
N-Rayvs rrom Coprer [and the LEffect of

Heat Treatment].—]. Bell. (Proc. Roy.
Soc., Sept., 1933, Vol. 141, No. A 845.
pp. 641-651.).

THE WOoORK FFUNCTIONS OF IELECTRONS, AND THE
PHOTOELECTRIC PROPERTIES OF METALS —
P. I. Lukirsky. (Physik. Zeitschr. der
Sowietunion, No. 2, Vol. 4, 1933, pp- 212-238)

MEASUREMENTS AND STANDARDS

DARSTELLUNG UND MESSUNG ELEKTRISCHER VOR-
GANGE—ANALYSE UND STATISTIK (The Re-
presentation and Measurement of Electrical
Processes—Analysis and Statistics [and a
New Apparatus for Measuring Noises and
Interference]).—R. Yeldtkeller. (Zeitschr. f.
tech. Phys., No. 11, Vol. 14, 1933, pp. 450—
461.)

Noises and disturbances, such as those in broad-
cast reception, in telephone circuits due to power-
line switching, cross-talk, etc., are not satisfactorily
represented by oscillograms, since it is practically
impossible to work out the required numerical
values from these. On the other hand, although
there are clectrical methods of recording the
Fourier spectrum of a noise, such a record involves
a complicated ecquipment and the expenditure of
much time. The apparatus here described is
designed to avoid all these difficulties, and to give
a record which is half-way between an oscillogram
and a Fouricer spectrum (see Fig. 4, where a repre-
sents an oscillogram, full of information as a
function of time but completely uninformative as
to frequency ; ¢ a Fourier spectrum, which is just
the reverse; while b represents the ‘ half-way
house ”—a combination of oscillogram with a
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coarse amplitude spectrum
{requency-steps).

The process consists in recording the time-
course of the energy in frequency-bands of finite
width and then applying statistical methods to
restore the fine structure of the coarse amplitude
spectrum thus obtained. Iquipments arc described
by which this is done semi-automatically or
automatically.

made up of short

MrTHOD OF MEASURING THE NoN-LiNgarR Dis-
TORTION OF TRANSMISSION 1IQUIPMENTS FOR
ELrcTrRICAL OSCILLATIONS : SIMULTANEOUS
[ExpPLorATION BY Two SINUSOIDAL OSCILLA-
TioNs oF CONSTANT FREQUENCY-DIFFER-
ENCE : DISTORTION MEASURED BY STRENGTH
OoF DIFFERENCE OSCILLATIONS.—von Braun-
mithl and Weber. (German Pat. 577 554,
pub. 1.6.1933.)

NEUERE MESSMETHODEN MIT SCHWINGKONTAKT-
GLEICHRICHTERN (New Measuring Mecthods
[for Current Magnitude and PPhase] with
Vibrating-Contact Rectifiers).—]J]. Kronert.
(Zeitschy. f. tech. Phys., No. 11, Vol. 14,
1933, PP- 474-477.)

A vibrating-contact rectifier is described in which
the contact motion is only a fraction of a millimetre
and the blade is quite outside the leakage ficld of
the exciting system: the contact time is not
intended to be exactly a half-period, but to be
almost completelv constant. With this apparatus
not only can very small alternating currents be
rectified (barrier-layer rectifiers can be made to
do this) but by mecans of a phase-adjuster in the
exciting circuit the phase difference between the
exciting current and the current under rectification
can be adjusted as desired. This leads to a number
of new methods of measurement, which are described
m turn. These include the measurement of the
energy component and the wattless component of
a current, the recording of a.c. wave form, the
definite determination of the vanishing point of
a current (e.g. in a bridge circuit), dielectric loss-
angle measurement, and magnetic measurements on
small samples of iron. )

MEASUREMENT OF PHASE ANGLES AT HIGH
FrEQUENCIES BY AN ELicTRO-OPTICAL [Kerr
Cell] MeTHOD.—— L. Pungs and 1. Hoyer.
(Zeitschy. f. tech. Phys., No. 11, Vol. 14
1933, pp. 485-487.) i

lixtension of the voltage-measuring technique
(Jan. Abstracts, p. 49) to phase measurcment, by
the introduction of a second Kerr cell crossed with
the first. The ray passing through the two cells
is compared with a ray from the same source which
reaches the Pulfrich photometer after reflection at
two mirrors. By adjusting two current- and
potential-dividing condensers the field on cach
Kerr cell is so adjusted that the double refraction,
and hence the illumination with crossed Nichols, is
the same for each. This intensity is measured ; the
two cells are then brought in together and the new
intensity measured. The ratio of these two in-
tensities, with the help of the calibration curve,
gives the phase angle. Or if a Iranke machine or
phase transformer is available, the phase angle
between two h.f, voltages can be meuasured by
replacing them by equal 1.f. voltages and adjusting
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the angle so that the intensity is the same in both
cases : then the phase displacement is also equal
in the two cases.

THE BEHAVIOUR OF THE CROOKES RADIOMETER IN
A HiGH-FreQuinNcy DiscHARGE [and Its
Use for Studying the Energy consumed in
the Interior of an lonised Gas].—Th. V.
Jonescu. (Comptes Rendus, 13th Nov., 1933,
Vol. 197, No. 20, pp. 1t1o3-11o4.) lior
Beaunvais’ different type of radiometer see
1933 Abstracts, p. 558, I-h column.

GRENZEN DER MESSTECHNIK (The Limits of Mcasur-
ing Technique).—M. Czerny. (Zeitschy. [.
tech. Phys., No. 11, Vol. 14, 1933, pp. 430—
440.)

LiMmits or ELECTRICAL MEASUREMENT [Survey
based on Papers at ‘‘ Deutsche Physiker-
und Mathematikertag,” 1933].—R. Vieweg.
(Zeitschy. V.D.I., 18th Nov'., 1933, Vol. 77,
No. 46, pp. 1235-1236.)

[Maximum Difference] as A

MEASURE oF DEVIATION 1IN PHYSICAL

MEASUREMENTS.—I2. Q. Adams. (Review

Scient. Instr., November, 1933, Vol. 4

No. 11, pp. 620-023.)

THE ‘° SPREAD "’

UBER DIE GENAUIGKEIT VON WECHSELSTROMMESS-

BRUICKEN (On the Accuracy of A.C. Bridges).
R. Tamm. (Zeilschr. f. tech. Phys.. No. 11,
Vol. 14, 1933, pp. 472 474-)

A New BRIDGE rFok THE MEASUREMENT OF SMALL
Phasi-DIFFERENCES.—Wirk. (See Tamm'’s
paper referred to above, p. 474.)

A Trst-RooM REsSIsTANCE BoxX WiTH VERY SMALL
Puase-Ernrors.—Wirk. (Ibid., p. 473.)

ConsTANT PARALLEL

in Parallel
Tamm.

A REsIistance Box wiTn
Capracity [Many Resistances
rorR Urrtra-Hign I'REQUENCIES.
(Jbud., pp. 473-474.)

ON THE INITIAL CaPACITY OF DECADE CONDENSER
SvsteMS [and a l'orm of Calibration Table
avoiding the Ambiguity due to the [nitial
Capacity]. - J. Kahan and S. Dierewianko.
(WiadomoSct i Prace Inst. Radjotechnicznego,
Wursaw, No. 1/3. Vol. 5, 1933, pp. 15-16.)

A STANDARD oF PHase ANgLL.—C. W. la Pierre
and A. R. Hand. (Gen. [lec. Review,
November, 1933,Vol. 30, No. 11, pp. 506-507.)

A BRrIDGE FOR SMarL INDUCTANCES [Modified
Series-Resonant Bridge for \Wider Range ol
Inductance and Frequency]. A. T. Starr.
(Journ. Scient. Instv., November, 1933,
Vol. 10, No. 11, pp. 361-362.)

CLASSIFICATION OF BRIDGE METHODS OF MiASURING
InpPEDANCES.— J. G. Verguson. (Bell S.
Tech. Journ., October, 1933, Vol. 12, No. 4,
pp- 452-408.)

InPROVED CIRCUITS FOR MEASURING NEGATIVE
RresiSTANCE  [particularly  for  linuma’s
Method of Measuring R.F. Resistances].
¥, E. Terman. ([lecironics, December. 1933
p-340) - , ,

Combining the simplicity ol the Dinglev bridge
D
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(Abstracts. 1932, p. 97) and the capacity-balance
feature of the Tuttle circuit (1933, p. 506), and thus
not himited to low resistances nor involving a
complicated transformer and decimal attenuator.

MESSUNGEN  BEI  SEHR  HOHEN FREQUENZEN
(Measurements at Ultra-High I'requencies).
K. Kupfmiller. (Zeitschr. f. tech. Phys.,

No. 11, Vol. 14, 1933, pp. 447—456.)

A survey leading to the conclusion that *‘ since
the technical application of the ultra-short waves
extends to over 10%¢/s . . . quite a lot of work
has still to be done to develop a measuring technique
corresponding to practical requirements.” In
section t (' sources of error’’) the writer begins by
showing curves of the lengths of copper wires, of
three different diameters, which give an inductive
resistance of 1 ohm. IEven the thickest (3 mm)
wire reaches this value, at 108 ¢/s, with a length
of 1 cm, compared with about 20cm at 10f%c/s
and over 100 cm at 10%c¢/s © the difficulties arising
from the earthing of certain points of a measuring
circuit {so useful at ordinary frequencics), and the
meffective nature of the earthing given by even
a comparatively short earth-lead, arc thus obvious.
The next diagram shows how the measurements at
uitra-high {requencies mav be falsified by the
capacity to earth of the circuit components: a
1o cm rod of 1 cm diameter at a distance from other
conductors  posscsses  at  1obc/s an  apparent
impedance to carth of over 10oo00oohms: at
108 ¢/s, about goo, and at 10 c/s about go ohms.

The next long sub-section (¢) deals with the
clectrical and magnetic leakage fields and their
screening © the need for perfect joints and absence
of apertures in the screens is emphasised, and the
cffectiveness of multiple screcning in eliminating
defects 1n this direction. “ By the careful con-
struction of the containers an almost loss-free
passage of electromagnetic energv  should be
attainable, like that of water in a tube : at present
too little usc is made of this possibility in the range
of ultra-high frequencies.’” The last sub-section
of section t deals with skin effect (Fig. 7: also
Iig. 3, which gives the penetration into copper and
iron sheet).

Section 2 deals with reference resistances: the
limitations of wire resistances are first discussed.
and it 1s concluded that such resistances can only
be satisfactory up to about roo ohms. For higher
values carbon resistances, especially of the Siemens
& Halske Carbowid tvpe, are recommended
(Abstracts, 1929, p. 342, Hartmann and Dossman :
1931, P. 395, Wien}.

Section 3 discusses various methods of current
and voltage measurement. Moullin’s method (1931
p. 47), applied to & 25 A range, gives crrors due
to skin cffect of the order of 17% at 6 X 107 ¢/s:
it is suggested that an improvement could be made
bv correcting the frequency dependence by means
of “electrical  lead arrangements.” Thermal
methods, hot-wire (e.g. Fortescue and Moxon,
1930, p. 461). thermoclectric  (Schwarz, 1932,
p. 471) and barretter (Wien, 1931, p.  48) are
referred to; but on account of their defects it is
often recommended that potential, not current,
should be measured, the current being subsequently
deduced. For potential measurement the methods
quoted are those of Moullin (loc. ¢it), R. King
(1930, p. 640 : not as given in the paper). Rohde
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and Bahnemann (1931, p. 616; 1933, p. 159), and
the IKerr cell method of Pungs (1931, p. 567)
Finally the recent use of electrometers 1s described
(Nissen, 1933. P. 574)-

Section 4 deals with the measurement of a.c.
resistances, and begins with an illustrated descrip-
tion of the Siemens & Halske ditferential bridge
for impedances between o.1 and 10000 oOhms
for frequencies up to 1.6 X 10%c/s: an iron-
cored instrument transformer is incidentally dis-
cussed. Calorimetric methods are then examined
(e.g. Esau and Busse, 1930, pp. 287—288; Vogler.
1931, pp- 451452 ; Benz, 1931, p. 48, and Schwarz,
1932. pp- 471 472). Resonance methods are next
considered (e.g. Pauli, 1930, p. 166); the import-
ance of perfect screening is emphasised, Nissen's
apparatus (loc. cif.) being illustrated. Rohde and
Schlegelmilch’s resonance method of measuring loss
angles 15 referred to (1933. pp. 512-513). The
paper ends by references to the capacitive potential
divider of Schlesinger (1932, p. 650} and the use
of Lecher wires (Strutt, 1931, p. 28; Schmidt,
1933, pp- 160 and 222) and concentric-tube lines
(Sterba and Feldmann, 1932, pp. 535-586 ; Roosen-
stein, 1931, p. 36; also p. 145 ; and Baumann,
1931, p. 616). Yor an carlier survey on the samc
lines see Schwarz, reference given above.

MESSUNG VON WELLENWIDERSTANDEN BEI HoCH-
rrEQUENZ (The Measurement of Charac-
teristic Impedances at High [and Ultra-
High] Frequencies).——H. O. Roosenstein
(Hochf:tech. w. Ilek:akus., November, 1933.
Vol. 42. No. 5, pp. 154—155.)

The writer’s previous method (depending on the
shortening of the transmission line by A/8 and the
restoring of the resonance thus destroyed by a
variable condenser—1931 Abstracts, p. 36, I-h col))
is not applicable to lines which cannot thus be
shortened : for such cases, which often arise, he
has e¢volved a new method. This requires only a
high-frequency variable resistance R which, in one
position of a double-pole switch, is connected
directly to the output circuit of a signal generator
in the other position of the switch R is connccted
to the far end of the h.f. feeder, while the input end
of the latter is connected to the signal generator.
R is adjusted so that, on throwing over the switch
from one position to the other, the current indicated
by a meter in the generator output circuit remains
unchanged : the value of R then gives the charac-
teristic impedance of the feeder. The sensitivity
of the arrangement is a maximum when the length
of the feeder is an odd multiple of a quarter wave-
length, and a minimum when 1t is an even multiple :
but the greater the damping of the feeder under
measurement, the less the influence of these minima
on the sensitivity.

MODIFICATIONS IN THE NEW INMPEDANCE MEASURING
SEr fand a Model for Very High Frequencies,
using Capacitances in place of Resistances].
A. T. Starr.  (Wireless Engineer, November,
1933, Vol. 10, No. 122, pp. 609-611.) See
1933 Abstracts, p. 49, 1-h column.

SiMrLE ULTRA-SHORT-WaAVE \WAVEMETERS [Several
Ranges, down to 45cm: Advantages over
Lecher Wires].——\W. H. Moore. (flectronics,
November, 1933, p. 311.)
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SUPER-REGENERATIVE WAVE-METER FOR ULTRA-
SHORT WavES [for Outputs too small for
Lecher-Wire Measurements—e.g., Receivers].

-—-H. Ataka. (Proc. Inst. Rad. Emng.,
November, 1933, Vol. 21, No. 11, pp. 1590—
1592.)

A NEw AND Pracrican MuiTi-ViBraTor [Defects
of Relaxation Oscillation Circuits avoided by
Use of Three-Grid Type 78 Valve in * Elec-
tronic Tie-In’’ Circuit].—S. S. Iigert and
S. Bagno. (Rad. I'ngincering, September,
1933, Vol. 13, No. 9, pp. 20-21.)

I'reQUENCY COMPARISON WITH THE CATHODE-RAY
OsciLLograprn  [for Calibration of Multi-
Frequency Valve Oscillators: a Method of
Maintaining a Continuous Check on the
Reference Oscillator Frequency, by Sine-
Wave Ripple running round Periphery of
Lissajous’ Figure].—-C. B. Fisher. (flec-
tromics, November, 1933, pp. 310-311.)

I’APERS RELATING TO THI VIBRATIONS OF QUARTZ
OsciLrators.—Giebe and Blechschmidt :
Bergmann.,  (See under ‘ Acoustics and
Audio-frequencies,” p. 99).

IFREQUENCY AND TEMPO oF THE (QUAkTZ CLOCKS OF
THE PHVYSIKALISCH-TECHNISCHE REICHSAN-
STALT : RESULTS OF MEASUREMENT. I-
A. Scheibe and U. Adelsberger. (4nn. dev
Physik, 1933, Series 5, Vol. 18, No. 1,
pp. 1-25.)

THEORIE DES ScHUIZPENDELS (Theory of the
Guard Pendulum [for Accurate Pendulum
Clocks : Protection against Vibration and
Second-Order  Disturbance Effects]).—E.
Ricckmann. (Physik. Zeitschr., 15th Nov.,
1933, Vol. 34, No. 22, pp. 841-842.)

AUTOMATIC [Anode-Current] COMPENSATION 1IN
VALVE VoLTMETERS [and a Two-Valve
Voltmeter with Amplifying Valve acting
simultaneously as Compensating Valvel —
J.  Groszkowsk:i and S. Dierewianko.
(Wiadomosci i Prace Inst. Radjotechmicznego,
Warsaw, No. 1/3, Vol. 5, 1933, pp. 17-18.)

A TrTrRODE VoOLTMETER [fed by One 12-Volt
Battery : the Unfavourable Working Con-
ditions of Usual Valve Voltmeters, due to
Low Supply Voltage].—S, Wolski. (Wiado-
mosci 1 Prace  Insi.  Radjotcchmiczmego,
Warsaw, No. 1/3, Vol. 5, 1033, pp. 18-21.)

(Jouwrn.

Vol. 10,

A VecTOR VoOLTMETER-—D. C. Gall.
Scient. Iusty., December, 1933,
No. 12, pp. 39i--393.)

ON TuE ELECTROSTATIC PrAK VOLTMETER WITH
LExTENDED RANGE [with Audio- and Radio-
Frequency Applications].— L. G. A. Sims.
(fourn. Scien!. Instr., November, 1933,
Vol. 10, No. 11, pp. 344-349.)

AN ELECTROSTATIC  GENERATING  VOLTMETER
[Strictly Linear, without Commutators].—
G. P. Iarnwell and S. N. Van Voorhis.
(Review Scien!. Insty., October, 1933, Vol. 4,
No. 10, pPP. 540-541.)
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AN ABsoLUTE H.T. VOLTMETER IN COMPRESSED
Gas [Electrostatic Force balanced by Con-
stant \Weight, Length of Adjustable Gap
providing the Voltage Reading].—A. Palm,
(Zeitschv. f. tech. Phys., No. 10, Vol. 14,
1933, Pp- 390 392.)

Tue CaLiBRATION OF HigH VOLTAGE ELECTRO-

METERS, USING CATHODE Rays [whose
Velocity is measured by a Crossed Field
Svstem] —IK. H. Stehberger. (Ann. des
Physik, 1933, Series 5, Vol. 18, No. 5,

pp. 586-592.)

MeasuriNG  Rrsistaxces  [by
Galvanometer or Voltmeter: the Use of
Alignment Charts].--W. A. Barclay. (Wive-
less I:nginecr, October, 1933, Vol. 10, No. 121,
PP- 552-555.)

Ox THE SUPPRESSION OF HARMONICS OF THE
EINTHOVEN STRING GALVANOMETER.—A. H.
Bebb.  (fourn. Scient. Instv., November,
1933, Vol. 10, No. 11, pp. 362-364.)

High-Resistance

OPTICAL AMPLIFICATION OF THE DEFLECTIONS OF A
MirroR GALVANOMETER [especially the Use
of a Fixed Convex Mirror].—L. Dubar.
(Rev. Gén. de I'Elec., 18th Nov., 1933, Vol. 34,
No. 20, pp. 669-676.)

A MurTI-RANGE DIRECT-READING OHMMETER [and
Its Special Uscfulness in Measuring Low
Resistances suspected of being Variable].

M. G. Scroggie. (Waireless Lngineer,
November, 1933, Vol. 10, No. 122, pp. 6006-
008.)

I'ie IFLECTRICAL PROPERTIES OF SEA-WATER FOR
ALTERNATING CURRENTS.—Smith-Rose. (See
under ' Propagation of Waves.”)

A TEsT FOR SHORTED Turxs [using the Coils as
Oscillator Inductances in Dynatron Circuit
and judging by Grid or Plate Current].
(Lleciromics, December, 1933, p. 341.)

SUBSIDIARY APPARATUS AND MATERIALS

O~ THE CONTROL AND LIXTINCTION OF A GLOw
DiscHarRGE IN A TUBE wiTH NETWORK
CaTHODE AND A THIRD JELECTRODE. —
E. Badareu: Giintherschulze and Keller.
(Zeitschr. f. tech. Phys., No. 12, Vol. 14, 1933,
PP. 540-543.)

The first writer describes a further investigation
of the phenomenon discovered by the second
workers (1932 Abstracts, p. 227, r-h column). He
used a tube through which a strcam of very pure
nitrogen or air was drawn (at a pressure of about
2.3 X 107*mmHg) and in which the anode and
grid-formed cathode were fixed while the auxiliary
solid electrode could be moved to any distance
between 5 and 140 mm on the far side of the
cathode. The characteristic curves of the discharge
were plotted for various values of auxiliary clec-
trode potential, and the influence of the gap
between that clectrode and the network cathode
was investigated. Tig. 2 shows that with a gap of
20 mm both the main discharge current (network
cathode current) and the auxiliary electrode
current fall very rapidly directlv the auxiliary
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clectrode is positive to the cathode, and become
zero (extinction of discharge) for a valuc of + 2 v,
even when the main potential is 1000 V.

The investigation leads to the conclusion that
the effect is duc to secondary electrons, derived
from the auxiliary electrode and the canal ray
region, arriving in the main discharge zone and
producing there a kind of auxiliary excitation whose
amount can be altered by the value of the auxiliary
clectrode voltage.

If a high a.c. voltage is applied across anode and
network cathode, and a small positive bias put on
the auxiliary electrode, a rectified current can be
produced. Further, the great change of main
current for a small change of auxiliary electrode
potential enables such a tube to act as an
oscillation generator.

A PRACTICALLY INERTIA-LESS RELAY BASED ON
THE DoUBLE CHARACTERISTIC DUE TO STRAY
ELecTRONIC CURRENTS IN A VacuuM TUBE
[particularly suitable for Train Signalling].—
Molthan. (See abstract under  Valves and
Thermionics.”")

A New HIGHLY SENSITIVE CONTACT RELAY FOR
Use WITH A BARRIER-LAYER PPHOTOCELL.—
L. Bergmann and H. Fricke. (Zeitschr. f.
Fernmeldetech., 14th Oct., 1933, Vol. 14,
No. 10, pp. 151-152.)

The pointer of a sensitive m.c. galvanometer
movement terminates in a small ball moving close
to, but clearing, when free, a smooth surface com-
prising two contact faces, one at each end of a
short insulating path. A flat spring of magnetic
material, whose end is as wide as the whole of this
surface and is parallel to it, tends to press the small
ball against the surface and to hold it from moving ;
this pressure, however, is removed at regular time
intervals by an electromagnet, and the pointer is
then free to move from above the insulating part
of the surface to above one of the contact faces.
The next moment, by the rclease of the flat spring
from the eclectromagnet, the sphere is pressed
tightly down against the contact face. A current
of 3 X 1077 4 to the moving coil {corresponding to
one lux on a 10 cm? selenium cell) gives a certain
contact.

THE PRESSLER GLOW-DISCHARGE LAMI'  WITH
AUXILIARY ANODE AND ExrrorING ELEc-
TRODE.—Pressler. (Se¢ under ' Recep-

tion,”” Nentwig.)

Vacuum Tuse Deray Circults.—M. W. Muehter.
(Electronics, December, 1933, pp. 336-337.)

Tue IeNiTioN ConDiTION OF HoT-CATHODE GRID-
CONTROLLED MERCURY-VAPOUR TUBES.—
B. Kirschstein. (Archiv f. Elekirot., 3rd
Nov., 1933, Vol. 27, No. 11, pp. 785-793.)

HIGH-FREQUENCY GLOW DISCHARGE {Simultaneous
Measurement of Space and Maintaining
Potentials, at Very High Irequencies].-
A. C. van Dorsten. (Nature, 28th Oct.,
1933, Vol. 132, pp. 675-676.)

RerLaxaTion INVERTER [One Tube giving
Good A.C. Wave I'orm from D.C. Supply].—
H. J. Reich. ([lec. I'ngineering, December,
1933, Vol. 52, No. 12, pp. 817-822.) For
previous papers see 1933 Abstracts, p. 339.

Tue
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THE DEVELOPMENT OF THE [Mercury-Vapour]
CHARGING RECTIFIER FOR TELEPHONE CEN-
TRAL BATTERIES.—H. John. (£2.N.T., Sep-
tember, 1933, Vol. 10, No. 9, pp. 386-388)

THE HHaryONICS oF THE D.C. VOLTAGE AND PRIMARY
Maixs CURRENT IN RECTIFIER INSTAL-
LaTioNs.—H. Meyer-Delius. (F.7.Z., sth
Oct., 1933, Vol. 54, No. 40, pp. 959963 .)

A CONTRIBUTION TO THE CALCULATION OF THE
PararrsL DC-AC INVERTER.—I.  Runge
and . Beckenbach. (Zeitschy. f. tech. Phys.,
No. 10, Vol. 14, 1933, Pp- 377385

IMPROVING THE POWER IFACTOR OF THE GRID-

CONTROLLED RECTIFIER BY MEANS OF

AUXILIARY ANODES.—[£. Uhlmann. (L/ec-

trot. u. Masch:bau, 10th Dec., 1933, Vol. 51,

No. 50, pp. 649—-0651.)

MEASUREMENT OF RIPPLE IN RECTIFIED

CURRENTS AND VOLTAGES [Survey of Direct

and Indirect Methods].—\W. Spielhagen.

(Archiv f. Llekirot., 3rd Nov., 1933, Vol. 27,

No. 11, pp. 8o5-812.)

THE

A NEw VIBRATING-CONTACT RECTIFIER [especially
for Measuring Purposes].—Kronert. (Ser
abstract under ‘‘ Measurements and Srand
ards.”)

“ PoinT " EFFECT AND CrysTaL DrrEcTION (The
Influence of the Curvature of the Metallic
Electrode in a ¢ Sensitive’ Galena De-
tector].—IZ. Cabanel and J. Cayrel. (Compies
Rendus, 15th Dec., 1933, Vol. 197, No. 25
pp. 1602-1604.)

Some workers (particularly Reisshaus, 1929
Abstracts, p. 403) insist that crystal rectification
depends on the difference in curvature® of the two
clectrodes. The tests here discussed show that
although the use of a pointed metallic clectrode
helps the rectifying action of “ sensitive’’ galena
(Cayrel, 1933 Abstracts, p. 459), this * point”’
effect is only secondary and cannot be considered
as the cause of the rectification.

StorPING LAYER oOF RecTIFIERS.—W. Ch. van
Geel.  (Nature, 4th Nov., 1933, Vol. 132

p. 711

The writer finds that the thickness of barrier
layers of rectifiers is 107 to 10"*cm. He can get
rectification with every thickness of the barrier
layer between 10~ 6cm (oxide-coated aluminium
or zirconium) and 107% cm (condenser paper).
His experiments agree with the explanation of the
rectifying process by cold emission (Abstracts,
1931, p. 5I13) and not with the Frenkel-]Joffé-
Nordheim-Wilson theory of the rectifying contact
(¢f. Fowler, 1933 Abstracts, p. 515, r-h column).

ON THE MECHANISM OF RECTIFICATION IN CUPRIC
SULPHIDE/MAGNESIUM RECTIFIER [e.g.,
Elkon Rectifiers].—DM. Anastasiades. (Comp
tes Rendus, 4th Dec., 1933, Vol. 197, No. 23,
PP- 1397-1399.)

The writer finds that the FElkon rectifier
(rb/cus/mg) presents marked similarities to his
own (January Abstracts, p. 53, l-h col). His
investigation leads to the conclusion that in the
former rectifier the active contacts are the scries
pb/cus/cuys/mg, the principal contact being the
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cu,s Mg. Fatigue is due to the formation of
dendrites of cus which shunt the mass of cu,s and
reduce its high resistance.

THE INNER POTENTIALS OF SEMI-CONDUCTORS.—
K. R. Dixit. (Phil. Mag., November, 1933,
Vol. 16, No. 108, pp. 980—994.)

A NEwW METHOD OF ELIMINATING THE DISTORTIONS
DUE TO Srack CHARGE IN [Gas-Filled]
CatHopE-Ray TuBEs [Zero-Point Error].
—von Ardenne : Lorenz Company. (See
under ‘‘ Phototelegraphy and Television.”)

O~ THE MEeTHOD OF TAKING OSCILLOGRAMS OF
IspULsk  VoLTagE WwITH  CATHODE-RAY
OscILLOGRAPH [with Eccentric Cathode :
Mains-Driven “ Kipp” Relay: Adjustable
Speed of Sweep: etc.].—Narasaki and
others. (Journ. I.E.E. Japan, September,
1933, Vol. 53 [No. 9], No. 542, pp. 726-728:
English summary pp. 71-72.)

\ \'OLTAGE-DOUBLING POWER SUPPLY FOR THE
CaTtHODE-RAY OsciLLoGrapH  [Two Type
27 Rectifiers in Doubling Circuit: Iree from
Ripple and Very Compact].—C. Bradner
Brown. (Rad. FEmngincering, November,
1933, Vol. 13, No. 11, pp. 27 and 30.)

Tur CaTuobE-Ray TUBE AS A PROBLEM IN ELEC-
TRON OpTIics [Calculation of I’ositions of
Electrodes for High Sensitivity combined
with Brightness and Sharpness of Spot:
a New Design].—Briche and Scherzer.

(See under ‘‘ Phototelegraphy and Tele-
vision.”’)
The FFORMATION OF OpTICAL I[MAGES BY MECH-

ANICAL SYSTEMS AND THE OPTICS OF
GENERAL MEeDIA [Theoretical Investigation,
including Application to Electron Optics].—
W. Glaser.  (Ann. der Physik, 1933, Scries
5, Vol. 18, No. 5, pp. 557-585.)

CRYSTALLOGRAPHIC INVESTIGATIONS [of Nickel
Cathodes activated by Barium Azide] wiTH
THE LLECTRON MicroscorE.—E. Briiche
and H. Johannson. (Zeitschr. f. tech. Phys.,
No. 11, Vol. 14, 1933, pp. 487—4388.)

Tue ELECTRON MicroscoPE [Survey with Biblio-
graphy including 1933].—G. Valle. (L’Elet-
trotec., 25th Oct., 1933, Vol. 20, No. 30,
Pp. 697-705.)

CoNTRIBUTION TO THE COMBINED USE OF JLLECTRIC
AND MacgnNeTic ELECTRON LENSES [Lens
Superposition : Refraction Formula].—H.
Johannson and W. Knecht. (Zeitschy. .
Physik, 1933, Vol. 86, No. 5/6, pp. 367—-372.)

[ForMATION OF IMAGES IN THE ELECTRON MICRO-
SCOPE WITH PHOTOELECTRONS [irom Zinc
Plate : Image of Plate formed by Magnetic
Lens]..—E. Briiche. (Zeitschy. f. Physik,
1933, Vol. 86, No. 7/8, pp. 448—450.)

A VaAcUuuM ANNEALING FURNACE or NoOVEL Dgi-
siGN.—E. F. Lowry. (Review Scient. Instr.,
November, 1933, Vol. 4, No. 11, pp. 606-609.)
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THE RECORDING OF VARYING PROCESSES [Siemens &
Halske “ Compensograph ”’ : Hartmann and
Braun Frequency Recorder: Diamond-
Scratch Recording for Accelerometers, etc. :
Askania Optical System:  Piezoelectric
Methods : Cathode-Rav Oscillographs (4-
Ray Model): Statistical Methods]..—R.
Vieweg.  (Zeitschr. f. tech. Phys., No. 11,

Vol. 14, 1933, PP. 441—447.)

AMPLIFICATION AND RECORDING OF RAPID
GEIGER-MULLER COUNTER IMPULSES [up to
about 1400 per Second].—G. L. Locker.
(Journ. Franklin Inst., November, 1933, Vol.
216, No. 5, pp. 553-558.)

ARRANGEMENT FOR THE AUTOMATIC CALCULATION
OF NETWORKS OF IMPEDANCES: APPLICATION
T0 DIPOLE AND QUADRIPOLE ELECTRIC
FIiLTERS.- L.  ADbélgs. (L’Onde  Elec.,
October, 1933, Vol. 12, No. 142, pp. 44—
461.)

Author’'s summary :—“ This study deals with
linear networks, i.¢., those whose action is regulated
bv a system of linear differential equations. The
fundamental properties of these networks are first
indicated. Then, a choice having been made of
notations which allow these properties to be ex-
pressed in a general and condensed form, the prin-
ciple is described of a mechanical process for drawing
the curves characterising the behaviour of the
networks, such as the impedance curve of a dipole,
the image impedances and transmission constant
of a quadripole, etc.” The October instalment
contains the preliminary work : the principle of
the method of calculation, and the description of
the way of carrying it out, are reserved for later
instalments.

THE

DouBLED FILTERS [as Substitutes for Zobel *“ Con-
stant &’ and ¢ Derived m’’ Filter Struc-
tures and German Bridge Filters].—S.
Matsumae and A. Matsumoto. (Journ.
I.E.E. japan, October, 1933, Vol. 53 [No.
10], No. 543, pp. 892-899: kEnglish sum-
mary pp. 86-87.)

LirzcTric WAVE FiLters.—G. J. S. Little. (Inst.
P.O. FElec. Engineervs, Printed Paper No.
143, 68 pp)

A NOTE ON THE SIMPLE Two-ELEMENT LLow-PAsSS
Firter oF Two AND THREE SECTIONS [Most
Fconomical Distribution of Capacity and
Inductance : the Advantage of the Third
Section].—L. B. Hallman. (Proc. Inst. Rad.
Eng., November, 1933, Vol. 21, No. 11, pp.
1603-1008.)

ELecTtrIic FILTER DEsIGN. Part V.—HiGH-Pass
FiLters.—C. A. Johnson. (Radio News,
October, 1933, Vol. 15, pp. 216—217 and
247.)

DETERMINATION OF THE DMAGNETIC PROPERTIES
oF IrRoN wiITH A.C. PRE-MAGNETISATION,
AND ITS SIGNIFICANCE FOR THE DEVELOP-
MENT OF CURRENT-TRANSFORMER TECH-
NIQUE [Almost Constant Permeability Curve
and 20 Times the Initial Magnetisation].—
G. Stein.  (Zeitschr. f. tech. Phys., No. 11,
Vol. 14, 1933, PP. 495-499.)
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THE AIrR-GAP TRANSFORMER AND CHOKE [par-
ticularly the Output Transformer of a Radio

Receiver :  Nearly Constant Inductance
under All Working Conditions].—F. W.
Lanchester. (Journ. I.I:.I-., October, 1933,

Vol. 73, No. 442, pp. 413-418.)

ARE THERE TRULY REVERSIBLE PROCESSES IN THE
MAGNETISATION OF IFERROMAGNETIC BoDIES
BY EXTREMELY SMALL ALTERNATING FIELDS?
—H. Wittke. (Awnn.der Physik, 1933, Series
5, Vol. 18, No. 6, pp. 679—700.)

The writer finds that, although from a purely
scientific point of view reversible processes o
exist, they are not of practical application; the
action of a transformer on a weak alternating
current never takes place without loss of energy.

MAGNETISATION CURVE OF FERROMAGNETIC
MATERIALS FOR VERY WEAK TIELDS.-—R.
Gans. (4nn. der Physik, 1933, Series 3,
Vol. 18, pp. 701-704.)

Theoretical considerations on the methods of
mvestigation to be adopted in studies of the type
referred to in the preceding abstract.

THE

I1koN-CORE  INTERMEDIATE-FREQUENCY  TRANS-
FORMERS {Universal Winding superior to
Cylindrical, Toroidal and Bank-Wound
Types: Optimum Coil Form : Comparative
Efficiency of Air-Core Transformers]. —A.
Crossley : Polydoroff.  (Llectronics, Novem-

ber, 1933, pp. 298-299.)

MAGNETIC PERMEABILITY OF  FERROMAGNETIC
MEeTaLs AT VErYy Hicin FREQUENCIES
[A=120cm to 12cm: Decrease of Per-
meability]—G. Potapenko and R. Singer.
(Naturwiss., 17th Nov., 1933, Vol. 21, No.
46, pp. 818--819.)

AMagyeTic TEsts oN Cosart AT ULTrRA-HiGH
FREQUENCIES [3cm Waves:  “ Cobalt
Vastly Superior to Iron and Nickel 7’ : etc. .
—DPotapenko. (Llectronics, November
1933, p. 316 and {ront cover.)

CoxstrucTiONAL Forms oF Trox-Corkp [Ferro-
cart] Ilicu-FreQUueENcy CoILs.—A. Sch-
neider.  (Funkiech. Monatshefie, November,
1933. No. 11, pp. 439—443.)

I'errocarT, A DMAaGNETIC MATERIAL ror HIGH
FreQuENcy Work [including Methods of
Varying the Inductance of Ferrocart Coils].

-A. Schncider. (Zeitschy. V.D.I., 18th
Nov., 1933, Vol. 77, No. 46, pp. 1233-1235.)

ADJUSTABLE-VOLTAGE TRANSFORMER [giving Con-
tinuous Adjustment between o and 130 v on
115-Volt A.C. Mains].—(Llectronics, October,
1933, p. 289.)

Tk Variac Powker TRANSFORMER GIVING CON-
TINUOUS VOLTAGE ADJUSTMENT [with Con-
tact Mcchanism eliminating Short-Circuited
Turns).—(Rad. Engineering, October, 1933,
Vol. 13, No. 10, p. 28))
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AvuTonaTic CurTinG IN anxD OUT OF A FLOATING
BATTERY CHARGED THROUGH DRY-PLATE
RecTIFIERS, BY A CHOKE-AND-PARALLEIL-
CapaciTy ' IN1pP” CIRCUIT BETWEEN TRANS-
FORMER axp  RecTiriErs.—H.  Bséhm.
(E.T.Z.. 26th Oct., 1933, Vol. 54, No. 43.
pPp-1037-1039.)

A SimpLE Hicn ResisTance [Smoked Rod of
Silkv Quartz].—P. \W. Burbidge: 1. C.
Joncs.  (Nature, 28th Oct. and 25th Nov .
1933. Vol. 132, pp. 677678 and 823). The
second letter refers to an improvement in
the resistance described in the first.

\ Stupy or Lirz Wire CoiLs For I.F. AxD R.L.
TRANSFORMERS. —Barden and Grimes.
(Flectronics, November and December. 1933,
PP. 303304 and 342-343.)

JSFFECTS ON SELECTIVITY AND (GAIN OF THI
Usi: or LITZENDRAHT WIRE 1IN I.F. Ampri-
FIERS FOR SUPERHETERODYNE RECEIVERS.
—Grimes and Barden. (Summary onlv in
Proc. Insi. Rad. Lng.. November. 1933.
Vol. 21, No. 11, pp. 1516-1517.)

THE

Its APPLICATION AXND UsEe [and the
Production of the Carbonised Variety .
(Rad. I'ngineering, September, 1933. Vol
13, No. o, pp. 26 23.)  See also 1933 \b-
stracts, pp. 281 and 451.

SvEA METAL

Ox THE VARIATION OF THE ELECTRICAL CoON-
DUCTIVITY oOF SOME DIELECTRICS WITH
TEMPERATURE IN A RANGE rroM 20°C 7O

110°C.—S. Shimizu. (Journ. [.E.I°. japan.
October, 1933, Vol. 53 [No. 10], No. 543.
pp- 847-855 : English summary pp. 82-83 )

PropLEMS OF PrAcTICAT INstULAaTiON TECHNIQUE
[Fatigue, etc. : Suggested New Researches].
A. Imhof and H. Stiger. (Bull del'dssoc.
suisse des Elec., 209th Sept., 1933, Vol 2.
No. 20, pp. 487—494.)

PrROGREsS IN THE TIIELD orF HIGH-FREQUENCY
INSULATING MATERTALS [including Special
Calan, Mica, Quartz and Trolitul].—I..
Rohde. (Zeitschr. f. tech. Phys., No. 11
Vol. 14, 1933, pp. 480-483.)

EvrFECT OF ATMOSPHERIC HuMIDITY AND Tkwm
PERATURE ON THE RELATION BETWEEN

MoistTrvrRE CONTENT AND EricrricaL Cox
puctivity or Corrox [used for Insulation
in Telephone Apparatus].—A. C. Walker.
(Bell S. Tech. Journ., October, 1933, Vol 12,
No. 4, pp- 431-451.)

VarNisHED TuBING [ Spaghetti”’] For KRabio
REece1vErs.—L. L. Jones. (Rad. Lngineer-
ing, October, 1933, Vol. 13, No. 10, pp. 13

and 16.)

IIVALUATING ARC RESISTANCE OF INSULATING
MaTERIALS.-—K. G. Coutlee. (Bell Lab.
Record, November, 1933, Vol. 12, No. 3
PpP. 92-9.4.)

ELECTRICAL LEAKAGE OVER GLASS SURFACLS.
W. A. Yager. (Bell Lab. Record, October

1933, Vol. 12, No. 2, pp. 40-44.)
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A RECTIFICATION FFFECT 1N SOLID INSULATORS.
P. Boning. (Zeitschr. {. Physik, 1933, Vol.
86, No. 1/2, pp. 49-53.)

IN Sorip DIELECTRICS [Survey
with  Four-Year Bibliography| —R. W
Atkinson. (Elec. Ingineering, December,
1933, Vol. 52, No. 12, pp. 923-927.)

SOME MECHANICAL AND THERMAL PROPLRTIES OF
ELECTRICAL InsuraTiNg MarkriaLs [Rub-
ber-Containing, Fibrous, and Synthetic].
U. Retzow. (Zeitschr. /. lech. Phys., No. 12,
Vol. 14, 1933, PP- 551-554)

THeE ELECTRICAL BREAKDOWN OF L1QUID DIELEC
TrRICS.—F. M. Clark. (Journ. Franklin Insi..
October, 1933, Vol. 210, No. 4, pp. 429-458.)

LMPROVEMENTS

A DuvIicE rok PRODUCING SyalL DIRECT CURRENTS
or Known MagxiTtvpe [by Varying the
Charge upon a Condenser| —A. Wikstrom.
(Review Scien!. Instr., November, 1933,
Vol. 4, No. 11, pp. 612-014.)

I\iPROVED DESIGN OF THE MECHANICAL INTERVAL

SORTER AND ITS APPLICATION TO THE
ANALysis oF CoMPLEX SPECTRA.—G. R.
Harrison. (Review Scient. Instr., November,

1933. Vol. 4, No. 11, pp. 581-536) See
1933 Abstracts, p. 228, r-h column.

AMeTHoOD OF COINCIDENCE REGISTRATION  WITH
REesorLuTioN TimE 107 skc. [Circnit Dia-
gram].-—J. Barn6thy. (Naturwiss., 24th
Nov ., 1933, Vol. 21, No. 47, p. 835.)

STATIONS, DESIGN AND OPERATION
Rapio SURVEY oF THE CITY or BosTox~ [for Police
Radio on Ultra-Short Waves, with * Answer
Back ”’ {rom the Car|.—D. E. Replogle.
(Rad. Ingineering, October, 1933, Vol. 13,
No. 10, pp. 10-12 and 16.)

Among the conclusions reached are the follow-
ing —100 watts on about 30 Mc/s with adequate
aerial systems would definitely cover the city with
2 usable signal level : answer-back range 3 iniles:
duplex entirely practical and desirable.

A Two-Wayvy Porici: Rabio Svystim [Bayonne,
New Jersey: on 8.6 Metre Wavelength].—
J. Dunsheath. (Rad. Lngineering, Novem-
ber, 1933, Vol. 13, No. 11, pp. 25-26)

ULTRA-SHORT-Wave Two-Wayvy Rabpio Polrice
Cruiskrs [New York and New Jersev].
J. H. Crider. (Scient. American, December,
1933, Vol. 149, No. 6, pp. 276-277.)

[MPORTANT  ADVANCES IN  AIRCRAFT  PLaNi/
GROUND COMMUNICATION [Automatic Wave-
length-Change by Dialling: Automatic
Control of Voice Strength: etc].—(Kad.
Engincering, November, 1933, Vol. 13, No.
11, p. 30.)

ReckIVER DESIGN AND DEVELOPMENT AS AFFECTING
BROADCAST ALLOCATION PRrRoOBLEMS.—]. H.
Barron. (Rad. Ingineering, November
1933, Vol. 13, No. 11. pp. 16-17)

VisusL BROADCASTING [Facsimile Transmissions
and Their Possibilities : the ‘' Radio-Pen '],
—J. V. L. Hogan. (Rad. Ingineering,
November, 1933, Vol. 13, No. I1, pp. 18-
19 and 30.)
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Tur 1TaLiaNx Broabpcasting Service.—R. Chio
delli. (L'Elettrotec., sth, t5th and 25th

Nov., 1933, Vol. 20, Nos. 31, 32 and 33.
PP. 725-733. 757762 and 780-787)

Civir. AVIATION SIGNAaL SERVICES :  CONSIDERA
TIONS AFFECTING THL CHOWCE OF \WAVE
LExGTHs [and Results of Special Tests:
\WWavelengths below 700 Metres  unsatis-
factory for Telephony Ranges up 10 200
Miles: etc ] N. I'. 5. Hecht and H. L.
Crowther. (Wireless I-ngineer, November,
1933, Vol. 10, No. 122, pp. 500--005.)

TweLVE  MoxtHs Drogress [m Commercial

RadioCommunications].-Chetwode Crawley.
(Wiveless World, 29th December, 1933, Vol

33, PP. 494-496.)

GENERAL PHYSICAL ARTICLES

DisTRIBUTION OF ENERGILS OF LELECTRONS IN
Gasrs. ). 5. Townsend. (Phil. Mag.,
October, 1933, Series 7. Vol 16, No. 107, pp.
729-744.)

This paper gives arguments for assuming a wider
distribution of energies of clectrons in a gas, in the
steady motion they attain under the action of an
clectric force, than was assumed by Didlaukis, and
concludes that “ the laws of collisions, which in-
clude the hypothesis that in the steadyv state of
motion all the encrgies of the clectrons are approxi-
mately the same, are not in accordance with ordinary
mechanics or the results of simple experiments on
itfusion.”’

MopELs [Three-Dimensional Characteristics  oF
THE THEORY OF BREAKDOWN AND DISCHARGE
1N Gases [Townsend’s Theory extended by
Space-Charge  Considerations]—Rogowski
and PFucks. (Archiv f. Ilektrol., 4th Oct,,
1933, Vol. 27, No. 10, pp. 743-748.)

THE INFLUENCE OF Spaci CHARGE PHENOMENA
IN  THE MEASUREMENT oF EXxcirartion
Fuxcrions [and a Method of Measuring

the Velocity of Electron Bundles].—J. M. WL
Milatz. (Zeitschr. f. Physik, 1933, Vol. 85.
No. g/10, pp. 672-6075.)

A~ ErrecT or PosiTivi SPack CHARGE 1IN CoL
LECTOR ANALYSIS OF DISCHARGES [In a
Plasmal.—R. H. Sloane and K. G. Emeleus.
(Phys. Review, 1st Sept.. 1933, Series 2,
Vol. 44, No. 5. pp. 333-337)

orF JSLECTRONS FROM SURFACES BY
Toxs AND ATouMs.—H. Kallmann and A
Rostagni. (Nafure, 7th Oct., 1933, Vol 132
pp- 567-505.)

Ox MoDELS OF TH# ELECTRIC I'1ELD AND OF THE
PHoron.—]. J. Thomson. (Phil. Mag..
October, 1933, Series 7, Vol. 16, No. 107, pp.
509-845.)

PPROPAGATION OF A PLANE WAVE ASSOCIATED WITH
tHE Motion oF a CorrusclLe—P. Copel
(Comptes Rendus, 3oth Oct., 1933, Vol. 197,
No. 18, pp. 976-975.)

ILIBERATION

ON THE NATURE OF WAVES AND CORPUSCLES.
1. Sévin.  (Ibid., pp. 980 982.)
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Tar DISTRIBUTION OoF CURRENT IN A SUPERCON-
DUCTING SPHERE [Theoretical Investiga-
tion].—R. Becker, G. Heller and F. Sauter.
(Zeitschr. f. Physik, 1933, Vol. 85, No. 11/12,
pp. 772-787.)

ErgecrromacNETIC INDUCTION [and the Conception
of the Phenomena Involved].—G.W.O.H.
(Wiveless I'ngineer, August, 1933, Vol. 10,
NO. I19, pp. 409-4712.)

T'ur STRUCTURE AND GAS CONTENT OF NICKE!
ILAYERS FORMED BY CATHODE SPUTTERING.

W. Biussem and F. Gross.  (Zeitschr. |.

Physik, 1933, Vol. 86, No. 1/2, pp. 135-136.)

MISCELLANEQUS

FrrcTrICAL EQUIVALENT CIRCUITS OF MECHANICAL
TORSIONAL OSCILLATION SYSTEMS TAKING
INTO ACCOUNT THE AXLE Mass [(and the
Solution of the Mechanical Problems by the
Use of the Teclegraphy Equations].—L.
Kettenacker. (Archiv f. Elektrot., 3rd Nov.,
1933, Vol. 27, No. 11, pp. 779 784.)

I'ne CIRCLE oF FrEQUENCIES [and Its Use for the
Simple Calculation of the Natural Fre-
quencies of Two-Mesh Systems].—Th.
Poschl. (Zeilschy. f. tech. Phys., No. 12,
Vol. 14, 1933, pp. 565-560.)

ON THE SO-CALLED ‘‘ CORRELATION COEFFICIENT.”
—M. Fréchet. (Comptes Rendus, 27th Nov.,
1933, Vol. 197, No. 22, pp. 1268-1269.)

Tue TESTING orF STATISTICAL HYPOTHESES IN

RELATION 1O DROBABILITIES a priori.

J- Neyman and E. S. Pearson. (Proc. Camb.

Phil. Soc., 1933, Vol. 29, Pt. 4, pp. 492—

510.)

I’ROBABILITY AND CHANCE IN THE LHEORY OF
StaTisTics.—M. S. Bartlett. (Proc. Roy.
Soc., September, 1933, Vol. 141, No. A 845,
PP- 518-534.)

I'ne RAPID ADJUSTMENT OF OBSERVATIONS IN A
NETWORK OF GEOPHYSICAL STATIONS BY
THE METHOD OF LEAST SQUARES.-—IZ, L.
Jones.  (Proc. Phys. Soc., 1st Nov., 1933,
Vol. 45, P't. 6, No. 251, pp. 792—807.)

INpUCTIVE INTERFERENCE FroM E.H.T. Links
[ Equivalent l:arth-Plane Theory ”” and
the Pollaczek Formulae].—H. ]. Josephs :
Jackman. (P.O. Elec. Eng. Journ., October,
1933, Vol. 20, Part 3, pp. 232-234.)

Carr1ER CURRENT TRANSMISSIONS ALONG HIGH
TEeNsION JuxEs [for Telegraphy, Telephony,
Telemetering and Control, Protection against
Over-Voltages, ctc.].—7J. Garczynski.
(L'@nde Llec., Aug./Sept. and Oct., 1933,
Vol. 12, Nos. 140/141 and 142, pp. 385-
413 and 465-500.)

CARRIER-FREQUENCY TELLPHONY ON SEVERAL
Two-WirE CIRCUITS ON THE SAME STAND-
ArRDS.—R. Feldtkeller. (E.T.Z., 19th Oct.,
1933, Vol. 54, No. 42, pp. 1017-1019.)
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COMPARING EFFECTS OF 200 AND 700 KV X-Ravs
AND GaAMMA RAYS: INTENSITIES DETER-
MINED BY IONISATION CHAMBER MEASURE-
MENTS USING VALVE VOLTMETER AND
Raprium PreraraTioN IHIGH RESISTOR.
(Electronics, June, 1933, Vol. 6, No. 6, p.
170.)

AMERICAN RESEARCHES WITH HI1GH-SPEED CATHODE
Ravs axp X-Ravs.—(Llectronics, August
1933, Vol. 6, No. 8, pp. 216-217 and 230.)

BloLoGicaL EFFECTs or SHORT AND ULTRA-SHORT
WavEs.—]. W. Schereschewsky. (Radio-
logy, April, 1033, Vol. 20, pp. 246-253.)

DEsSTRUCTION OF INSECTS BY ULTRA-SHORT WAVES
[on Baltimore and Ohio Railwayl.—A.
Pfeiffer: 1. H. Davis. (Radio, B., F. fiir
Alle, October, 1933, pp- 473—475.)

MooprricarioxNs or CurmicaLl REACTIONS [including
the Maturing of Wines] UNDER THE IN-
FLUENCYE OF OSCILLATORY CIRCUITS PICKING
UP  ULTRA-SHORT-WAVE  OSCILLATIONS.
A. de P. Yorjaz: Lakhovsky. (Comptes
Rendus, 13th Nov., 1933, Vol. 197, No. 20,
pp- 1124-1125.) Using the Lakhovskv
spirals referred to in Abstracts, 1929, PP
286-287. See also 1933, p. 117, two.

THe AcrioN or SHORT WAVES [60 20 Metres] oN
Frurr I'Ligs [Third Generation all Males :
Iiffect on Larvae: etc.].—R. D. Wagner,
(OST, November, 1933, Vol. 17, No. 11,
PP- 34-35)

lirrects or [Short] Raplo WAVES GREATEST ON
DiLure SoLuTioNs [with a Bearing on the
Effects on Cancerous Tissues].—]. L.
Donnelly. (Sci. News Letter, 25th Nov.
1933, Vol. 24, No. 659, p. 345.)

Fricrrical DETECTOR FOR RAYS FROM LIVING
Cerrs [Modified Geiger Counter for Mito-
genetic or Gurwitsch Rays].—Rajewsky :
Gurwitsch. (Sci. News Letter, 15th July,
1933, Vol. 24, No. 640, p. 40.)

SOME PHYSICO-MATHEMATICAL ASPECTS OF NERVE
ConpuctioNn.—N. Rashevsky. (Physics,
September, 1933, Vol. 4, No. 9, pp. 341
349-)

Diacnosis or A Nervous DISEask BY SouND
Tracks [Registered on Sound Films].
F. Janvrin: E. W. Scripture. (Nature,
21st Oct. and 25th Nov., 1933, Vol. 132,
Pp- 642 and 821-822.)

THE EvFECT or CONNECTION TO TUE IKARTH ON A
Puysico-Cuemicar.  REacrioN  [and  the
Influence of Capacity]—F. Vlés and Al
Gex. (Comptes Rendus, gth Oct., 1933, Vol.

197, No. 15, pp. 777-779.) See also 1933
Abstracts, p. 463, r-h column.

WATER AND METAL DIVINING: MATHEMATICAL
TREATMENT OF THE IORCES ON THE FORK :
THE PENDULUM : THEORY OF INVOLUNTARY
Rortation oF lanps [to increase Lung
Capacity] RESULTING FROM [ONISATION, ETC.,
OF THE Aixk.—P. Antoine. (Génie Civil,
16th September, 1933, Vol. 103, No. 12,
pPp. 273-276.)
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Tue PROBLEM OF THE DiviNING Robp.—C. von
Klinckowstroem. (Scient. American, Novem-
ber, 1933, Vol. 149, No. 5, pp. 218-219.)

RESEARCHES oN THE UsE or Gas-FILLED PHoOTO-
ELECTRIC CELLS IN PHOTOMETRIC MEASURE-
MENTS.—T. D. Gheorghiu. (Ann.de Physique,
September, 1933, Vol. 20, pp. 133-242.)

A PORTABLE TRANSPARENCY MEASURING INSTRU-
MENT [Mains-Driven, Direct-Reading, using
a ‘ Photox " Cell].—Westinghouse Company.
(Journ. Scient. Insty., October, 1933, Vol. 10,
No. 10, pp. 325-326.)

A NEw MICROPHOTOMETER.-—]. Weigle.
Scient. Instr., November, 1933,
No. 11, pp. 595-597.)

OpjecTivE  PuHOTOMETERS (Tavoluxmeter and
Rectoluxmeter, using Barricr-Layer Photo-
cells].—(Bull. de I’Assoc. suisse des Elec.,
8th Dec., 1933, Vol. 24, No. 23, pp. 603-664 :
in German.)

(Review
Vol. 4,

OUANTITATIVE MEASUREMENTS oN THE ToTtaL
SPECTRUM OF COMMERCIAL LIGHT SOURCES
using Thermoelement and Photocells].-—
H. Krefft and M. Pirani. (Zeitschr. f. tech.
Phys., No. 10, Vol. 14, 1933, Pp. 393-4I1.)

SELF-CONTAINED PHOTOGRAPHIC EXPOSURE METER
“OMBRUX "’ wiTH BARRIER-LAYER PHOTO-
CELL.—(Zeitschr. V.D.I., 11th Nov., 1933,
Vol. 77, No. 45, p. 1220.) Cf. Posophoto-
meter, 1933 Abstracts, p. 581, I-h column.

OMBRUX ' DIRECT-READING PHOTOGRAPHIC
ExposuUrRE METER [embodving a Selenium
Photocell]—(/:.7.Z., 2nd Nov.,1933, Vol. 54,
No. 44, p. 1075.)
“PHOTOSCOPE ”’ PHOTOGRAPHIC EXPOSURLE
MEeTER [with Barrier-Layver Photocell].—
(Radio, B., F. fiir Alle, December, 1933,
No. 12, pp. 577-578.)
PHOTOELECTRIC WATER HARDNESS METER.—{Scien!.
Amevican, December, 1933, Vol. 149, No. 6,
p. 296.)
PHOTOCELL OI1L-SEDIMENT METER FOR MOTOR-CAR
Crank CasE  Iixaminartiox AT FILLING
STATIONS.—(Electvonics, July, 1933, Vol. 6,
No. 7, p. 201.)

'HE

THE

PHOTOCELL APPLICATIONS :—l{ALF-TONE LINGRAV-
ING | SAFEGUARDING OIL-BURNING DPLANT :
DirEcT READING orF WIND VELOCITY :
CONFIDENTIAL VOTING.—(FElectrontcs, August,
1933, Vol. 6, No. 8, p. 222.) lor the first
application see also the Howey patent, ibid.,
P- 234.

SORTING OF I'ooDs [Beans, peanuts, cofiee, almonds]
BY A PHOTOELECTRIC Tunk.—(Science,
20th Oct., 1933, Vol. 78, No. 2023, Supp. p. 9.)

PHoTOELECTRIC RoaD SwitcH [Compass Magnet
(aftected by Car Chassis) with Mirror : Whole
Equipment in One Box].—(Flectronics,
October, 1933, p. 289.)

PHOTOELECTRIC CONTROL WIDENS IN INDUSTRY,
AND A LIST OF PHOTOCELL APPLICATIONS.
—(Electronics, October, 1933, pp. 268-272.)
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INSTALLING PHOTOCELL CONTROL IN MANUFACTUR-
ING PLANTS: PracticaL Apvice.—R. D.
McDill. (Ibid., pp. 276-277.)

I’HOTOCELLS OPERATE SOAKING-PiT CovERrs [Steel
Rolling Mills]: watcH TUKRBIDITY oOF
DENVER WATER SUPPLY ! ACT AS SMOKE-
AND FIRE-ALARM ox SHips [Mirror rotates
by Thermal Expansion for Fire without
Smoke —Chilowski] : wARNS TRUCK DRIVERS
WHEN MOTORIST WANTS TO PASS [approved
by French Police].—(Llectvonics, November,
1933, pp. 306 and 307.)

PHOTOELECTRIC CONTROL ON PACKAGING MACHINES.

E. L. Smith. (flectvonics, November,
1933, p. 302.)

ORrIENTATION MECHANISM [Directing Itself at a
Moving Light Source].—A. L. Rubenstein :
Miessner. (Electronics, August, 1933, Vol. 6,
No. &, p. 223.)

NEW DEVICE MAY ENABLE BLIND TO READ PRINTING
[using ““ Principle of Optical Congruency "'].
G. Schutkowski. (Sci. News Letter, 16th
Sept., 1933, Vol. 24, No. 649, pp. 188-189.)
See also 1933 Abstracts, p. 344, I-h column.

A New HIGHLY SENSITIVE CONTACT RELAY FOR
UseE wITH A BaRRIER-LLAYER PHOTOCELL.
Bergmann and Fricke. (See under *° Sub-
sidiary Apparatus and Materials.”)

ORrGANISATION OF PHysical REstarcH [and the

Duties of the Physikalisch-Technische

Reichsanstalt].—J. Stark. (Zeitschr. f. tech.

Phys., No. 11, Vol. 14, 1933, pp. 433-435-)

9TH ‘‘ DEUTSCHE PHYSIKER- UND MATHE-

MATIKERTAG "IN WURZBURG, 1933.—(Funk-

tech. Monatshefte, October, 1933, No. 10,

pp- 387390 : E.T.Z., 7th Dec., 1933, Vol. 54,

No. 49, pp. 1190—1193.)

AspPecCTs oF Rapio Law [Regulation of Inter-

State Radio Communication, with particular

reference to Broadcasting].—J. W. Wright.

(Proc. Inst. Rad. Ewg., November, 1933,

Vol. 21, No. 11, pp. 1574-1585.)

New

THE

SomE

Rapio PROSPERITY . . . WiLn Ir
l.asT ? CAN THE NRA NEMA-RMA Cobk
SUPERVISORS EFFECT STABILISATION OF
Raplo INDUSTRY ?—(Electronics, November,
1933, Pp- 296-297.)

' INTERPRETATION OF THE REsIsTIVITY PROS-
PECTING METHOD FOk HORIZONTAL STRUC-
TurEs.—L. B. Slichter. (’hysics, September,
1933, Vol. 4, No. g, pp. 307-322.)

HYSTERESIS OF THE VALVE GLENERATOR AT DIF-
FERENT HEIGHTs OF ILIGHT [in Aircraft :
Determination of IHeight and Detection of
Water|.—Lowy. (See Jan. Abstracts, p. 41.)

THis

Rap1oMETRIC CONDENSERS AND INDUCTANCES FOR
THE ULTRA-MICROMETRIC MEASUREMENT OF
Heat RabiaTions.—Blake. (See Jan.
Abstracts, p. 48.)

[Modified Form of Taylor’'s Theorem for] THE
CALCULATION OF MODULATION PRODUCTS.—
Bartlett. (S.e Jan. Abstracts, p. 4o, r-h
column.)
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Some Recent Patents

The jollowing absivacis are prepaved, with the permission of the Controllev of H .M. Stutionery Office, from
Specifications obtainable at the Patent Office, 25, Southampion Buildings, London, W.C.2, price 1[- each.

TUNING DIALS

Application dale, 4th Februarv, 1932. No. 395777

In a self-contained set both wave-band scales
arc marked, onc above the other, on the periphery
of the loud speaker cone or diaphragm, so as to
co-operate with a single indicator necdle. As the
wave-band switch is changed from one setting to
the other, the appropriate scale is automatically
illuminated by one of two lamps, selected by the
movement of the change-over switch.

Patent issued to 2. K. Cole. Ltd., and E. J.
Wyborn.

POWDER-CORE INDUCTANCES

Convention dates (Germany) 12th November, 1931,
and 15th March, 1932. British Specification filed
14th November, 1932. No. 394870

Relates to the preparation of powdered magnetic
cores for high-frequency inductances. A dipping
process is employed for covering an insulated
‘““ carrier,” such as paper, with a layer of an emulsion
of magnetic powder, the layver being subsequently
dried in such a wayv that the individual magnetic
particles remain insulated from each other. As
shown in the Figure, a shect of paper from the
roll 4 is first passed into a dipping-bath B con-
taining finely divided ({colloidal) iron, which is
continually stirred up by a rotating vane C. The

No. 394870.

covered paper is drawn off vertically upwards to
pass through an electric drier D, then over rollers
7, L1,and through a bath F containing an adhesive
or binding liquid, such as paraffin. It is finally
wound up on a former & under pressure from a
spring-pressed roller H. When completed the
prepared roll is cut up into suitable core-shapes.
Patent issued to H. Vogt.

POWER AMPLIFIERS
Application date, 1st March, 1932. No. 396143

The amplifier V is fed with input voltage
sufficient, under ordinary circumstances, to give
rise to grid current, but distortion is prevented by
the action of a compensating-valve VI connected
in shunt across the grid and cathode of the first
valve. The input transformer 7" is connected, as

No. 396143.

shown, across the grids of both the valves. \When
the effective grid voltage of the amplifier VV becomes
positive, that of the valve V1 becomes more
negative. The resulting increase in voltage across
the higher valve impedance serves to stabilise the
grid of the main amplifier.

Patent issued to W. Baggally.

ANTI-MICROPHONIC VALVES
Application dale, 17th February, 1932.  No. 395439

To protect a valve filament from external vibra
tion, a damping member is arranged to press
firmly across the middle of the wires. A thin
strip of mica, which is held in a metal cross-bar
supported from outside the clectrode structure
projects through a slit in the anode and through
onc of the turns of the grid, until it rests trans
verscly across the top of all four limbs of the W
shaped filament. A second mica strip may
similarly be arranged to clamp the limbs from
underneath.

Patent issued to The Mullard Radio Valve Co .
Ltd., and B. Krol.

FREQUENCY-STABILIZERS
Application date, 22nd January, 1932.  No. 395752

Piczo-electric control of the frequency generated
bv a magnetron oscillator of the split-anode type
is effected by tapping the crystal across two in-
ductances, which are connected to cach plate of
the split anode and form the tuned output circuit
The electrical centre of this circuit is connected
back to the cathode.

Patent issued o The General Electric Co., Ltd.
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SUPER-REGENERATIVE CIRCUITS
Ipplication date, 27th June, 1932. No. 394515

Wavelengths of the order of 10 metres are re-
crived on a muains-driven set, without the use of
xpensive smoothing-condensers, by e¢mploving
a two-valve super-regenerative circuit. The first
valve is an indirectlv-heated back-coupled rectifier.
preferably having no separate source of plate
voltage apart from that injected into 1t by the
quenching valve. The plate supply for the latter
15 taken from an ordinary smoothing unit, whilst
the filament is heated with " raw” A.C.

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

PHOTO-ELECTRIC CELLS
Convention date (Germany) 27th January, 1931
No. 395049
To prevent changes in the surrounding tem-
perature from atfecting the straight-line response
of a photo-electric cell, the latter is enclosed by a
second!l evacuated bulb, which acts as a heat in-
sulator.  The internal surface of the second bulb
is covered with a reflecting coating of silver in which
o gap or window 1s provided to allow the passage

of light through to the cell proper.
Patent issued to International Ceneral Itlectric
Co, Tne.

COLD-CATHODE VALVES
tpplication date, 29th March, 1932.  No. 3935104

A valve 1 with a photo-electric cathode 2 is
coupled to a multi-stage valve amplificr A through
a resistance of the order of megohms, so that the
saturation current through the circuit as a whole 1s
cqual to the maximum emission obtainable from
the valve. Under these circumstances it is possible
to use a '‘cold’” cathode coated with radium
preparation, or potassium or rubidium, with satis-

: i
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No. 395104.

factory results. A grid G with a positive bias of
10 volts mayv be used to attract the clectrons first
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cmitted and to increase the available supply by

secondaryv emission. A Geisler tube T, which may

be mounted inside the valve bulb 1, 15 used as the

source of illumination. Alternatively an additional

electrode connected to a suitable source of supply is

used to produce a glow discharge inside the bulb 1.
Patent 1ssued to M. von Ardenne

SHORT-WAVE RECEIVERS
Convention dale (Germany), 12th December, 1931
Vo. 395248
To increase the amount of subscquent amplifica-
tion possible in the reception of decimetre waves

(ordinary cascade amplification being impracticable
on account of the internal capacity of the valves)

}
B,

No. 395248.

two Barkhausen Kurz circuits are coupled together
as shown. The first valve A is set into oscillation
by the received signals, and the amplified energy
radiated from the dipole aerial A; is picked up by
a second dipole aerial By and fed to the amplifier.
B. The output from the latier is then coupled
at C 1o further stages of amplification in the usnal
wav.

PPatent issued to Telefunken Ges. fur Drahtlose
Telegraphie m.b.h.

PUSH-PULL AMPLIFIERS

Convention date (U.S.4.), 30th January, 1932.
No. 395277

The wvalves in a push-pull combination are
operated at zero grid bias, both stages being of the
high-mu or screen-grid type with high internal
resistance. A driver stage. also preferably push-
pull, is used in conjunction with a low-impedance
mput coupling. This allows of considerable varia-
tion in the load impedance, whilst still maintaining
a constant-current output. The push-pull stages
may be of the pentode tvpe. In cach case the
control and screening grids are connected together
to form a single input clectrode. This results in
reducing the anode current practically to zero
with no grid bias.

Patent issued to Marconi’s Wireless Telegraph
Co., Ltd.
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AUTOMATIC VOLUME CONTROL

Convention date (U.S.A.), 25th November,
No. 395569

To reduce ““noise ”’ when tuning between stations
one of the LLI" stages is normally biased beyond the
cut-off point, and a sharply tuned circuit is inter-
posed between the last intermediate-frequency stage
and the rectifier valve producing the AVC voltage.
This ensures that only signals over a certain mini-
mum strength can remove the prohibitive bias and
so pass through to the loud speaker, all other
signals and background noise being automatically
eliminated.

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

1931.

Convention date (Germany), 18th May, 1931.
No. 395840

" Gain” regulation in the receiver is rendered
unnecessary by making the modulation curve at
the transmitter such that undistorted reproduction
15 possible at a volume which is independent (within
wide limits) of the received ficld-strength. It is,
of course, essential that the modulation curve of
the transmitter and the demodulation characteristic
of the receiver should correspond with one another.
According to the invention both curves are of
exponential form, following a specified logarithmic
formula. At the transmitting end the effect is
secured by using a plurality of transmitter or
modulator valves, operating in parallel, with
different anode voltages and cqual grid bias; or
alternatively by utilising valves having a variable-
mu characteristic. In reception it is found that
:he super-regenerative type of circuit possesses the
desired characteristic and gives a practically
uniform output-volume in spite of any changes in
field-strength due to fading.

Patent issued to Telefunken ges fiir Drahtlose
Telegraphie M.B.H.

GANGED CONDENSER UNITS
Application date 22nd February, 1932. No. 3935798

To facilitate the initial ** matching "’ adjustments,
and to minimise the risk of accidental capacity—
variations due to the warping of the structure, the
condensers are enclosed within a casing of sheet
metal, all the accessory parts being connected
together solely by welding, whilst the walls are of
mtegral metal from one end to the other. The
stator vanes of cach condenser arc formed from a
single die-casting, and are supported in position,
between opposite surfaces and parallel to the rotor
spindle, in such a way that they can be adjusted
during assembly in a direction parallel to the plane
of the vanes.

Patent issued to Pye Radio, Ltd., and L. M.
Butler.

SUPERHET CIRCUITS
A pplication date, 2nd March, 1932. No. 396145

The detector valve 17 is coupled to the local
oscillator V1 by a lead taken from the coil L of the
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heterodyne circuit L. C direct to the screening-grid
of the first valve. The tapping point on the coil L
1s varied to adjust the amplitude of the local
oscillations fed back for mixing; or a suitable

No. 396145.

impedance may be included in the connecting lcad
for this purpose. The resulting intermediate-
frequency oscillations are built up in the anode
circuit L1, C1 of the detector valve.

Patent issued to A. L. McR. Sowerby and A. C.
Cossor, Ltd.

MOVING-COIL SPEAKERS

Convention date (Germany), 12th February, 193I.
No. 396440

The mechanically-moving parts of the speaker
system do not generally radiate sound-frequencies
below 100 cycles. This does not, however, prevent
such frequencies (when they occur in the electrical
parts of the system) from causing distortion, for
instance by modulating the desired frequencies in
the range between 100-10,000 cycles.  According
to the invention, frequencies lower than 100 cycles
arc suppressed either in or before they reach the
moving coil. This object is attained ecither by
suitably dimensioning the moving coil itself, or by
interposing suitable filter chains, or by using
amplifiers which are ineffective for the frequencies
in question.

Patent issued to M. von Ardenne.

Application date, 5th July, 1932. No. 396925

An elastic member for controlling large-amplitude
vibrations in a moving-coil speaker consists of a
central annular portion to which the diaphragm or
coil-carrying former is rigidly attached. Resilient
arms radiate from the centre piece, and are bent
round and back towards cach other until they
overlap. The overlapping parts are then con-
nected to a pin projecting from the central core of
the magnet.

Patent issued to The General Electric Co., Ltd.,
and E. M. Eden.



