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Recent Developments in Frequency-
changing Valves
HERE seems to be no limit to the three external connections, making six

number of electrodes and to the

resulting complexity of the thermionic
valve, It is now thirty years since Sir
Ambrose Fleming invented the diode as a
detector of wireless waves, to be followed
in 1go8 by the triode of De Forest, surely
one of the most far-reaching inventions
ever made. The next twelve years were
spent in the gradual evolution of the triode
to a device of reliable precision. Then
lollowed 1he introduction of the screening
grid, largely based on the pioncer work of
Schottky, and the tetrode replaced the triode
for many purposes, but mainly for high-
frequency amplification. The disadvantages
due to the emission of sccondary electrons
from the anode were overcome in the pentode
of Philips by the introduction of a third
grid between the screen and the anode, con-
nected to the cathode, and thus giving
a strong held between it and the anode
which prevented anv secondary clectrons
produced at the anode from escaping from it.
The separate heating of the cathode, which
was then becoming general, necessitated

terminals in all, the last grid being connected
to the cathode inside the valve. The function
of the pentode is the same as that of the
triode, the two additional grids merely
modifving its characteristics.

In the earliest applications of the valve to
the superheterodvne principle ol reception
a triode was emploved as an oscillator and its
output was added to the received high-
frequency signal current and the mixture
applied to the operating grid of a rectifying
triode, the anode circuit of which contained
a circuit tuned to the ditference trequencv.
This arrangement is still largely employed
except that a pentode is used as the recti
{ying or frequency-changing valve. In
practice many difficulties are encountered ;
harmonics are produced by the oscillator
and by the rectitier ; the signal and oscillator
tuned circuits are coupled and affect each
other, and there i1s the danger of radiating
from the aerial at the oscillator frequency.
Manyv methods of using the same valve as
oscillator and rectitier have been tried and
the growing popularity of the superhetero-
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dyne receciver has led to intensive research
m the development of suitable valves for
this purpose. There have always been
attempts to get as much as possible into one
glass bulb, and a few years ago Loewe and
Ardenne not only put two or three valves
into a single bulb, but also much of the
auxiliary apparatus of a multi-stage amplifier.
The first attempt to control the electron
stream in a valve by two grids cach supplied
with an alternating voltage was probably
made by Schottky, who, however, supplied
both grids with the same A.C. voltage, the
clectron stream passing through them in
succession, with the object of obtaining a
steeper characteristic, z.e., a greater mutual
conductance.

Even with a separate oscillator it is possible
to avoid the coupling of the two tuned
circuits, except for the very small amount
due to the capacity between two grids.
If the electron stream of the mixing valve
is acted upon by two grids one after the other
as mentioned above, one of the grids can be
supplied from the signal and the other from
the oscillator. Wlhereas if the two currents
are first mixed and then supplied to the valve,
it is essential that the latter should have
a non-linear characteristic in order to obtain
rectitication and production of the difference
frequency; thisis not necessary in the double-
grid valve, cach grid of which may have a
linear characteristic. A valve suitable for
this purpose has two opcrating grids and two
screen grids; it is thus like a pentode with an
extra operating grid between the two screens,
but with this important difference, that the
screen next to the anode is not connected
to the cathode but to the other screen grid.
The valve has thus six electrodes, and we
have therefore a hexode.

Instead of using a scparate triode as an
oscillator a triode can be incorporated in the
same bulb as the hexode and utilise a part
of the same cathode. Such valves are now
on the market. In some cases the valve is
made somewhat longer than usual and the
lower part of the cathode is used for the
triode and the upper and major portion
for the hexode ; in other cases the two valves
are side by side in the bulb. In all cases the
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grid of the triode is connected within the
valve to the screened second operating grid
of the hexode.

In modern medium-priced receivers it is
usual for the automatic volume control
to operate directly on the frequency-changing
valve ; thisisdone by varying the bias of the
first or signal-operated grid. It is essential
that a wide variation of this grid bias should
be possible without affecting the oscillator
in any way, and this is the case in a properly
designed triode-hexode. In Germany such
a valve 1s called a Fading-Misch-Hexode—
that 1s to say, an anti-fading frequency-
mixing hexode.

Another line of development which has
been followed simultaneously is the arrange-
ment of the triode oscillator and pentode
in secries in one common electron stream,
instead of side by side each with its own
electron stream derived from different parts
of the same cathode. In this case, starting
from the cathode, there is the oscillator grid
and a very open grid which acts as the oscil-
lator anode. The electron stream then passes
on through a high-voltage screen to the ordin-
ary elements of a pentode, viz.: operating
grid, high-voltage screen, cathode connected
screen and anode. The two high-voltage
screcns are connected inside the valve and
mayv be regarded as one, enclosing the
signal-operated grid. This type of valve
has been developed simultaneously in
America-—where it it is called a pentagrid
converter—and in Europe by Philips, who
refers to it as an Oktode. If this multi-
plication of clectrodes continues one will be
tempted to refer to valves in general as
“ multiplodes,” or, as the purist will pro-
bably prefer, *“ polyodes.”

With regard to the question of the re-
lative merits of the parallel and series
arrangements of oscillator and rectifier, it is
interesting to note that the Telefunken
Company has decided to market both forms
because of the uncertainty in the present
state of rapid development as to which type
will prove the more successful.  Finality in
receiver design appears to-day to be further
removed than ever.

G. W. 0. H.
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Radio Wave

An Ultra Short Wave Demonstration Model
By E. C. S. Megaw, B.Sc., D.I.C.

{Communication. from the Research Staff of the M.O. Valve Company, Ltd.. at Wembley)

HE development, during the last few
years, of efficient and stable oscillators
for metre and centimetre wavelengths

has provided radio engineers and physicists
with a useful tool for various purposes apart
from actual communication. The object of
this article is to describe a simple and com-
pact apparatus for demonstrating the prin-
cipal plienomena of radio wave propagation
using wavelengths of the order of 10 to
30 ¢cm. This apparatus was first shown at
the January, 1934, Exhibition of the Physical
Society, using 25 cm. waves produced by an
Osram CW.10 magnetron valve. It has
since been used with an experimental valve
operating at about 14 cm. wavelength with
equally satisfactory results.
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Propagation*
cussed by the writer elsewhere.® The valve

has a cvlindrical anode, which is divided
longitudinally into two segments separated
by a small gap. The oscillatory circuit
consists of an adjustable parallel wire
system connected at one end to the two
anode segments. The filament is of pure
tungsten accurately centred in the anode.
To reduce inter-electrode capacity, anode and
filament leads are brought out at opposite
ends of the bulb.

The valve is mounted between the poles
of an electro-magnet, which is designed to
give a very uniform magnetic field inside the
anode. The object of the magnetic field is
to deflect the electrons emitted from the
filament so that they describe roughly
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Yig. 1.—Demonshation model with magnetvon oscillalor.

I'ig. 1 shiows a photograph of the complete
apparatus apart from power supplies. The
separate parts will now be described in
detail.

The Transmitter

The transmitter uses a magretron oscillator
of the split-anode type, which has been dis-

T A\ISA_acccpted By—thé I_‘EE Augu;§34.

circular paths inside the anode. The fre-
quency at which the electrons travel round
their orbits depends mainly on the magnetic
field strength. To produce centimetre waves
the field strength is adjusted so that the
electron frequency corresponds to the desired
wavelength. When the anode voltage is
increased to a value which makes the

) %A]o;rn. }I.E,,Tol. 7:p. 326, A_pril, 1933.
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clectrons skim the inner surface of the anode,
oscillations are set up in the external circuit.
To obtain the maximum transfer of energy
from the moving electrons to the circuit, the
electrode axis must be tilted at an angle of
a few degrees to the direction of the magnetic
field. Tor this purpose the valve is mounted
so that it can be rotated through a small
zngle between the magnet poles.

The rclation between wavelength and
magnetic field strength is given approxi-
mately by

A= 12,000/H

where A is in em. and [ in c.g.s. units.  This
relation is independent of the valve dimen-
sions. The optimum anode voltage is given
approximately by

E, =63 X 10°.d.2/\

d, being the anode diameter in cm. Thus,
the shorter the wavelength required the
larger the field strength and anode voltage
must be. I‘or a given valve the minimuin
wavelength is fixed by the highest anode
voltage which can be safely used. For the
shortest wavelengths the anode diameter
must be kept small to avoid overloading.
The efficiency of a properly adjusted
oscillator of this kind is of the order of
10 per cent.

Fhe circuit diagram of the transmitter is
shown in Fig. 2. The oscillatory circuit is
tuned by adjusting the position of the disc
D so as to make the length /, approxinately
equal to half a wavelength. The object of
tle disc is to reduce radiation from the
circuit. Its radius, although not critical,
should preferably be 1 or § of a wavelength.
The transmitting acrial 1s fed through a
concentric line which is connected to the
oscillator by a short length [, (about hall a
wavelength) of parallel wire line, as shown
in Fig. 2. The coupling is adjusted by
means of sliding connectors so as to match
the feeder impedance.

Rheostats for controlling the field current
and filament emission (which must be kept
within certain limits to obtain good effi-
ciency) are shown in the diagram. An
adjustable H.T. supply is also nccessary if
an appreciable wavelength range 1s to be
covered. It will be seen that the circuit
requires no H.F. chokes and there is only
one oscillatory circuit to tune.
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Transmitter Power Supplies

When using an Osram CW.10 magnetron
valve operating at about 25 cm. wavelength,
the transmitter requires approximately the
following supplies :

LT 3.0V. 3.5A.
H.T. 1,000 V. 30 mA.
Field 50V. 1.0A.

(or2.5V. 20A)

CONCENTRIC
FEEDER

O
FIELD
D
SUPPLY
—~————o0

———o0
LT.

T.r‘—h_—* _

H.T.
& L 5*
o/

Yig. 2.

24 ~Transmitter circuil diagram.

I'or the demonstrations previously referred
to an A.C. mains unit was used for all the
supplies with A.C. filament heating and
full-wave rectificd supplies for H.T. and
field.  Alternatively, the filament and field
can be supplied by a 4-volt accumulator and
a small motor generator used for H.T. if
A.C. supplies are not available. If the trans-
nmitter is also to be used for radio com-
munication purposes D.C. filament heating
is preferable for good frequency constancy.
The H.F. output of the transmitter under
the above conditions is about 2 to 3 watts.

The Earth Model

The surface over which the waves are
transmitted consists of a copper sheet 8ft.
by zft. mounted on a wooden frame so as
to have a radius of curvature of about 8ft.
along its length. Compared with the height
of the aerials, this represents a great ex-
aggeration of the curvature of the earth’s
surface, but the object in using a curved
surface was only to give a qualitative
demonstration of the diffraction of radio
waves and to have a region of weak ground
ray not too far from the transmitter for
experiments with reflected rays.



EXPERIMENTAL WIRELESS

It would be quite possible to arrange a
model of this kind so that the surface had
the proper scale values of conductivity and
dielectric constant, but no such refinements
were attempted in the present case.

The Transmitting Aerial and Feeder

The arrangement of the transmitting aerial
is shown diagrammatically in Fig. 3. The
aerial itself consists of a vertical rod of
adjustable length projecting from the surface
of the model near one end. If the aerial is
a plain rod its length is adjusted to a quarter
wavelength. By attaching a small disc to
the top of the aerial, as indicated in IVig. 3,
the intensity of the horizontal radiation can
be increased. This type of radiator has
recently been adopted in some Ceontinental
broadcasting stations to reduce fading. In
the model this disc is about one-twenticth
wavelength in diameter and the optimum
height is found to be about one-eighth wave-
length. The aerial mounting is arranged so
that a parabolic reflector can be fitted to it,
the aerial lying along the focal line of the
reflector. The reflector can be rotated round
the aerial by means of a small motor outside
the model to produce a rotating beam of
radiation.

REFLECTOR

AERIAL

3
\“Zk Nt

%

REFLECTOR
DRIVE

FEEDER

Fig. 3.—Transmitting aevial and vejleclor.

The feeder is connected directly to the
iower ¢nd of the aerial. By making the
characteristic impedance of the feeder suffi-
ciently low, reflection loss at the junction
between acrial and feeder can be reduced to
a negligible value. The feeder used consists
of flexible copper tubing of about & mm.
internal diameter with a central conductor
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of 16 S.W.G. copper wire. Small ebonite
spacers are used at 5 to Tocm. intervals.
This feeder has a characteristic impedance
of about 100 ohms and shows no serious loss

< AERIAL

THERMO-

JUN GTION\

E C)

——

Fig. 4.—Receiver.

in sections several wavelengths long. On
account of its mechanical flexibility, the
relative positions of transmitter and earth
model need not be definitely fixed.

The Receiver

Fig. 4 shows the arrangement of the
recciver. The aerial is of the same type as
that used at the transmitter. To measure
the received current, a vacuum thermo
junction is connected between the lower end
of the aerial and “ earth.” The junction is
mounted in a small cbonite block which
supports the aerial and which is fixed to a
brass disc forming the earth connection.
This disc is made hall a wavelength in
diameter so that it acts as an efficient
“ counterpoise ’ if it is desired to use the
receiver apart from the earth model. The
thermo-junction is connected by flexible
leads to a suitable galvanometer so that the
receiver can be placed anywhere on the
model. It was found that a 5 mA. junction
of about 100 ohms heater resistance gave
satisfactory results in conjunction with a
Weston student’s galvanometer. The tuning
of the receiving aerial is very flat, with a
series resistance of the same order as the
aerial impedance, which proved to be an
advantage rather than otherwise. The
junction does not, however, behave as a pure
resistance at these {irequencies. Tt was
found that the optimum length of the aerial
(without top disc) was considerably greater
than one-quarter wavelengtl, indicating that
the junction was behaving as a resistance
shunted by a capacitance.

‘The recciver is arranged so that reflectors
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of various sizes can be clipped on at the
proper distance from the aerial. An aperture
of about 1.25 A was found to give the Dbest
results at both transmitter and receiver
when the focal distance of the parabola was
made equal to [ A, The following gains were
obtained at the recciver with reflectors of
these dimensions and various heights :

Reflector height .. 1A 1A 22
Gain in db. .. 3.4 49 60

It was observed that the same reflectors
gave slightly more gain at the transmitter
than at the recciver, presumably due to the
different current distribution in the aerial.

Results Cbtained with the Model

With the transmitter and receiver des-
cribed it was found that an adequate received
signal for demonstration purposes could be
obtained with the receiver anywhere on the
surface of the model. With the receiver
removed from the model to a distance of
about 20ft. from the transmitter a perceptible
signal was still obtained when reflectors
giving a total gain of about 12 db. were used.

The following effects can be illustrated by
nieans of the model :

(1) Attenuation of signal with increasing
separation between transmitter and receiver.

(2) Persistence of a diffracted signal when
the receiver is below the transmitter horizon.
Care must be taken to see that no radiation
is reaching the receiver direct from the
oscillator.  This can be ensured by raising
the model so that the lowest part of its
surface is above the highest part of the
transmitter.

(3) Reflections, shadows and interference
effects from any more or less conducting
object placed on the model. (This type of
effect is often more difficult to avoid than
to demonstrate !)

(4) Polarisation of the waves, by rotating
the receiving acrial in a plane normal to the
direction of propagation.

(5) Interference effects between a weak
“ ground ray "’ and a reflected ray returned
from any convenient reflector above the
model. It can be shown that a standing
interference pattern exists on the surface
of the model and that any variation of

5806

THE WIRELESS ENGINEER &
reflector height produces “ fading " at a fixed
receiver.

A metal plate about 18in. square serves
quite well as the retlector for this purpose,
but a more faithful representation of the
ionosphere has also been used with con-
siderable success. This takes the form of a

[ i 1
tube  for

Fig. 5.—Awvrangement of discharge
ionosphere demonsiration.

discharge tube suspended on cords above the
model so that its height can be varied, as
indicated in Fig. 5. The electrical con-
nections to the tube, which are not shown in
Tig. 5, are carried along the two fixed cords.
With this arrangement interference fading
can be produced by varying the height of
the discharge tube, and a complete “ fade
out "’ of the reflected ray occurs when the
current in the discharge is reduced to the
point at which ““ electron limitation ™ sets
in. A rough estimate indicated that this
occurred at approximately the ionisation
density (about 10! electrons per c.c. for
14 cm. waves) given by the formula used to
determine the ionisation in the upper
atmosphere by radio-telegraphic methods.

In addition to experiments of this kind,
which can be extended ad lib. according to
the ingenuity of the demonstrator, the model
can casily be adapted to measurements of
the horizontal polar diagrams of almost any
kind of aerial system and, with a modified
receiver, of the vertical diagrams also. The
design of the model would naturally be
somewhat different if quantitative work of
this sort were the primary object. It seems
probable, however, that scale models on
these lines may prove of value in the future
to the designer of complicated aerial systems.

The author desires to tender his acknow-
ledgment to the General Electric Company
and the Marconi Company on whose behalf
the work was done which has led to this
publication.



EXPERIMENTAL WIRELLSS

587 November, 1934

Cambridge Versatile Galvanometer*

With Some Attachments for Use in the Wireless
Laboratory

By C. R. Cosens, M.A.

N 1926 Drs. L. A. Sayce and James Taylor
contributed a series of articles to this
journal entitled, “ An Experimenter’s

Wireless Laboratory,” in which were des-
cribed methods of making shunts, valve
attachments, etc., by means ol which the
majority of measurements requiring an
indicating instrument likely to be wanted in
a wireless laboratory could be made with a
single galvanometer. The instrument recom-
mended was a Type I Unipivot galvanometer,
but on comparing this with its elder sister,

to be made with it, have been constructed,
and it has indeed proved ** versatile ”; on
looking over experimental notebooks there
are few tables of measurements in which a
columm of figures is not found to bear the
footnote ““ L 14277, indicating that this
particular instrument was used.

Although no original principles are in-
volved, some of the attachments possess
novelty of detail and arrangement ; and on
account of the general usefulness of the
instrument thus equipped, it was thought
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Vig. 1.-D.C. Range-box and Versalile Galvanometer.

Type L, the writer came to the conclusion
that the increased accuracy obtainable with
the latter, with its scale length double that
of the Type I, and other advantages, were
well worth the extra cost. After examining
many patierns and ranges, a form of the
Type L known as the Versatile Galvanometer
was selected.

This instrument has now been in use for
four years ; scveral attachments, to enable a
large range of D.C. and A.C. measurements

* MS. accepted by the Editor, June, 1934.

that a description of the galvanometer and
accessories might be of interest.

1. Description of Versatile Galvanometer

A photograph of the Versatile Galvano-
meter connected to a “ Range box ” for D.C.
Imeasurements is given in Fig. 1; Tig. 2
shows a {ull-size illustration of the scale and
Iig. 3 a diagram of conncctions. It is
essentially a micro-ammeter giving full-scale
deflection for 240 pA., but being standardised
for resistance it is also a millivoltmeter of
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very low current consumption.  As indicated
in Tig. the copper moving-coil, having a
resistance (including lcads) of 10 ohms, is
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approximately a horizontal position, but
since the construction is the * Unipivot ”
tvpe first introduced by R. V. Paul in 1903,
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Fig. 2

connected between the right-hand terminals,
so that full-scale deflection 1s given by a p.d.
of 2 4 millivolts across these. Between the
left-hand terminals a manganin resistance of
490 ohms is connected in scries with the
moving-coil, so that when these terminals
are used the instriment is a direct-reading
millivoltieter, giving 120 mV. full scale
(120 divisions), the high resistance of the
manganin relative 1o the copper coil makes
temperature crror quite negligible.

A knife-edge pointer moves over two
scales, which are mounted on a mirror by
which parallax error can be eliminated.  One
scale. printed in black, 15 uniformly divided
and 1s direct reading in millivolts (1 mV. per
scale division using the lett-hand terninals,
or 0.0zm\V. per scale division using the
right-hand terminals).  The second scale
printed in red. has its zero and 120 marks
coincident with those ol the black scale, but
is divided according to a square law ; in-
tended bv the makers for use with thermo-
couples conuected to the right-hand ter
minals, the e.an.f. of which is proportional to
the square of the heater current, this square-
Law scale 1s also useful for other purposes.

The instrument is used with the scale in

Full-size veproduction of

cale

errors of several degrees in level have
negligible eficct on the reading ; no levelling
is necessary and anv reasonably flat table
top is used to stand the instrument on.

The whole is contained in a teak case fitted
with a hinged lid (removable on sliding
hinges when opened), and the lid is so
arranged that the act ol closing it actuates
the coil clamping device which holds the
movement clear of the pivot-jewel, a valuable
leature since there is then no risk of damage
by forgetting to clamp before moving.

II. Range Box for D.C. Measurements

The galvanomeier is well adapted for use
with *“ range multipliers.”” 7.¢., serics or shunt

100
-@| 513 19| 5t o
24
120mV 1000 mVi | sk -
O—Mem—=—( O BE T W0 1775 S
Fig. 3.-—Counections of the copper moving-coil.
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resistances by which any D.C. voltage or
current can be measured. For this purpose
the multipliers are connected to the left-hand
terminals (0120 mV. 500 ohms). A separate
multiplier can be made for each range, as
recommended in the articles referred to above
or such multipliers can be bought ready made
from the makers of the galvanometer. But
for many reasons it is much more convenient
to have all the multipliers in one sell-
contained “ Range Box,”” with a change-over
switch for volt and milliamp measurements,
the ranges being controlled by stud switches.
For one thing, in wircless work we often
need to make measurements of quantities ol
whose magnitudes we have the vaguest ideas
only, belore the measurement is made, and
risk of damage {rom using too low a multiplier
and overloading the galvanometer is avoided
il we start on the highest range and reduce
the multiplier by merely rotating a stud-
awitch until we get a reasonable detlection.

Fig. . Range-lox for D C neasurements.
Again, for accuracy we clearlv want to use
the upper part of the galvanometer scale
onlv (an error of 1 5 scale division at 100 is
0.2 per cent., but at 10 it is 2 per cent.), ..,
the ratio of siuccessive ranges should not be
too great, this means a large number of
multipliers, which is extravagant in storage
space as well as in cost.

Since the only multiplications most of us
can do * in our heads " without risk of error
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are by 2 and } (multiplied by any power of
10) the series of multipliers should be
1,2, 5, 10, 20, 30, ctc. We shall then never
need to use the scale below 1/2.5 or 0.4 of

Fig. 5.—Inlerior of Fig 4.

{ull-scale scale
divisions).

The value of each multiplier is usually
indicated either in the form “ volts per scale
division ” or “ volts for full-scale detlection,”
but neither of these is so convenient as
specifving the volts (or current) for 100 scale
divisions, which we shall call * the range BN
this avoids error in placing the decimal
point, as provided we usc the lowest range
possible without overloading 1t indicates the
order of the result at once, it also gives an
indication of the maximum alowable on that
range (actually the maximum will be 20 per.
cent. greater, since full scale 1s 120 divisions).

Starting with no extra series resistance, the
lowest range is 100 millivolts, or oI volt,
and successive ranges will be 0.1, 0.2, 0.5,
I,2, 5. . 500 volts, giving twelve voltage
ranges, the maximum voliage readable at
full scale on the highest range will be 600,
which is high enougl for most purposes.

The lowest (unshunted) current range is
200 uhA. for 100 scale divisions, 7.¢., 0.2 MA.
and thirteen current ranges give 0.2, 0.5, T
2, 5 500 mA., TA., 2 A with a
maximum current rcadable on the highest
range at full scale of 2.4 A. Higher ranges
are comparatively seldom needed in the

reading (i.e., below 48
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wireless laboratory, and in any case shunts
for these cannot conveniently be made of
wire, manganin strip js necessary, and if
required such shunts may best be made as
separate attachments, not included in the
“ range box.”

The whole twelve voltage and thirteen
current multipliers are mounted in a box
the same size as that containing the galvano-
meter. T1g. 4 is a photograph of the finished
range-box; Fig. 6 is a diagram of con-
nections.  The whole of the ““works” is
attached to the top panel, which is shown
removed and inverted in Fig. 5, from which
it will be scen that a certain amount of
" scheming " is necessary to get everything
into the somewhat limited space.

The method of fixing the bobbins to the
panel without showing numerous screw-
heads on the top of the panel is simple, but
does not appear to be generally known or it
would more often be used ; it nay be called
the double panel system. A thin (&in)
cbonite pancl is cut and squared, and a
paxolin panel }in. thick and a shade smaller
(say, 4 mm. cach way) is cut. Positions of
all holes for switch studs, terminals, etc., are
marked out on the paxolin with a scriber
and drilled, then two holes near opposite
corners are drilled through the cbonite and
used to bolt the two panels together, after
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which the paxolin is used as a jig for drilling
the chonite. The ebonite can now be
removed and sent to be engraved; the

J
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paxolin is cut awav under the change-over
switch, and counter-sunk holes made through
the paxolin for the bolts holding the resist-
ance bobbins. After inscerting these, the two
panels are held together by the switch-
studs, etc.

Table A shows the values of the series
and shunt resistances for the volt and
current ranges. Manganin is used through-

TABLE A.
D.C. RANGE-BOX FOR 500 2 U~Irvor (1 mV. PER SCALE DivIsIOn).

Milliampere Ranges.

Resistance (Ohms). |

Volt Ranges.

Resistance (Ohms).

mA. per —_— Volts per Material
100 Scale 100 Scale | Total in ot Section.
Divisions. | In Circuit. Shunt only. | Divisions. Circuit. Section.
0.2 | 500 2] o.1 500 | o ;
0.5 200 333.3 0.2 1,000 500 ]
1 100 125 0.5 2,500 1,500 - Manganin
2 50 55.56 T 5,000 | 2,500 ‘J
5 | 20 20.83 2 ‘ 10,000 5,000
10 10 ‘ 10.20 5 25,000 [ 15,000 I
20 5 5.05 10 50,000 25,000 Fureka
50 2 2.008 20 | 100,000 50,000
100 1 1.002 50 250,000 150,000 J
200 0.5 0.5005 100 | 500,000 250,000 ’
500 0.2 . 0.2001 200 ’ — HED £ shunt ‘ \ Manganin
I amp. 0.1 0.1000 300 125 £ shunt ||
2 amp. 0.05 | 0.0500 - \ — |

All shunts of Manganin. Shunts of
50mA. (2 ohms) and beyond have '
separate current and potential leads. ‘

The 200V. and 500 V. ranges have all the scries
resistance of the 100 V. range (249,500 ohms) in series
with the shunted galvanometer.
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out except for the higher volt ranges, where
any thermal e.m.f. due to cureka would be
much too small noticeably to affect the
readings.

For the two highest volt ranges the
galvanometer is shunted ; in the profession-
ally made range multipliers this device is
adopted for all ranges greater than 2 volts
on account of the errors, liable to arise from
leakage, in ordinary commercial “‘ heavy
current ” engineering, il very high series
resistances are used. But in the wireless
laboratory the value of a voltmeter taking a

500 OHM
UNIPIVOT

—=@

Yig. 7.

very small current is so great (and leakage is
less to be feared) that shunting is only
adopted for these two ranges, so we have
““ 1,000 ohms per volt ~” on the 500 V. range,
2,500 on the 200 V. range, and 5,000 ohms
per volt on all lower ranges.

III. Current Transformer and Metal
Rectifier

I'or 1neasuring alternating currents at
supply and low audio-frequencies a com-
bination of current-transformer and metal
rectifier is adopted. The output terminals
of the rectifier are connected to the left-hand
terminals of the galvanometer, and a shunt
across the galvanometer is used to render
the combination direct-reading, and to avoid
damage should the transformer be left in
circuit with the galvanometer disconnected
On the 1, 2, 5 range principle suggested in the
last section, we have twelve current ranges,
namely, 100 scale divisions for 1, 2, 5 . . .
soomA., 1A, 2zA. and 4A. (the latter
would be Dbetter 5 A. to conform to the
principle, but this cannot be obtained with-
out an increase in the turns on the current
transformer). Fig. 8 shows a photograph of
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the finished accessory, and Fig. 7 a diagram
of connections. Table B gives details of
windings, etc.

The core is a ring built up of a continuous
ribbon of mumetal wound into a coil, a form
of construction much cheaper than using
ring stampings, and equally efficient. (It
was obtained ready coiled up and annealed
and taped from The Telegraph Construction
and Maintenance Co., Ltd., Greenwich.)

The winding process is rather tedious ; the
wire is first wound on bobbins small enough
to pass through the ring with case, the ring
is clamped in a horizontal plane in a retort-
stand or similar device, and the bobbin
threaded through the ring for each turn.
Counting turns is greatly facilitated by a
device suggested to the writer by Mr. R. R.
Mallock ; after putting on five turns, tie
them with a loop of thread having a long end,
and lay the end over to the left (if winding
from left to right). Put on five more turns,

TasLi B.— CURRENT TRANSFORMER AND METAL

RECTIFIER.
(For usc with 500  Unipivol.)
Unipivot.—o-120 scale divisions, 2 pA. per
division. (C.I. Co., L 14277).

Rectifier.—Westinghouse MBS 1. 500 mV., tmA.

Transformer Core. Mumetal,” section 4 cm.?;
mean diameter 8 cm.

Transformer Secondary.—4,000 turns 36 S.\V.G.
= res. 201.3 w.
Transformer Primary (tapped).

’ Turns Turns | S.W.G. | Resistance

Range. Total. | Section. | Section. Ohms,
‘ Total.
1 mA. | 4,000 2,000 36 234.7
2 mA. 2,000 1,200 36 117.5
smA. | 8oo 400 36 39.7
10om\. 400 200 | 32 12.5
20 mA\. 200 120 32 5-35
somA. | 8o 40 | 28 1.04
100 mA. 40 20 24 0.34
200 mA. | 20 12 22 0.13
500 mA. | 8 4 18 0.05
1A 4 2 16 0.0y
2 AL 2 | 1 16 0.0,
4 A I 1 16 0.004
[N.B.— Range ' — Current required {for 100

scale divisions.] Instrument is direct-reading in
R.M.S. values on a sine-wave.
Shunt [{¢; R,] across galvanometer terminals :
R, — 130.7  Manganin.
Ry, — 14.0 2 Copper [at 15.5° C]
R, 4 By = 145782 at 15.5° C.
N.B.—-Although calibrated in R.M.S. values, the
rcading is proportional to suean values on non-
sinusoidal wave-iorms.
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and change thread to right, repeating every
five turns. Then turns 1 to 5, 11 to 15,
21 to 25, etc., will lie under the thread,
while turns 6 to 10, 16 to 20, etc., lie over
the thread. That exactly five turns have
been made in any group is easily verified
(with a watchmaker’s glass if of very fine
wire) but the eye cannot easily appreciate
an error of a turn if many more turns form a
group. The groups are casily counted by
counting the threads. It was found con-
venient to mark 50’s and 100’s with another
thread of different colour. By this device
one avoids losing count, especially if the
winding has to be interrupted for a time.
The secondary of 4,000 turns is wound on
first, this is good practice in counting, as a
small crror is not important here, and will
be corrected for when adjusting the shunt.

R.M.S. MILLIAMPERES
. FORIBC SCALE OWISIONS

%."'b‘ %"‘eo

&

%
o GURRENT TRANSFORMER

AND iy
sesticnouse ectrer @

Tig. 8.

It is roughly speaking, pile wound, and just
covers the ring.

The whole is then dipped in melted
paraffin wax, and taped one layer silk tape
before the wax cools and sets. Each section
of the primary is similarly wound, waxed
and taped, except the last four, which are
waxed and taped together.

It is convenient to slip short lengths of
coloured svstoflex over the *‘tails,”” {for
identification.

The wiring up is sufficiently explained by
the diagram (IFig. 7). The shunt 1s adjusted

592

THE WIRELESS ENGINEER &

with the instrument on test until exactly
100 scale divisions correspond to a current
of T A. on the 1 A. range. Above o scale
divisions the instrument is then direct
reading without any corrections. Part of
the shunt is made of copper to compensate
for temperature errors in the rectifier.

The instrument was adjusted at 50 ~ to
read in R.M.S. values, it is not free from
frequency error, due to capacity of the
rectifier. Checked against a thermocouple it
reads correctly at 50~, is } 9 low at 500~
and apparently 36 9% low at 5,000~. The
rectifier alone should not be more than 39,
low at the latter frequency, and although part
of the error may bhe due to the capacity of the
current transformer, it is believed that the
bad wave form of the oscillator accounts for
most of this (for the thermocouple reads
R.ALS. values, while the rectifier instrument,
of course, reads proportionally to mean
values). The Westinghouse Company have
now produced a new type of instrument
rectifier which is practicallv free from error
up to 100,000~ ; one of this type is being
fitted in place of the M.B.S.1, and the
instrument should then be suitable for use
without correction for all audio-frequencies.

Although calibrated in R.M.S. values, the
reading will be proportional to mean values
on non-sinusoidal wavefornt.

IV. Valve Voltmeter

This is copied, with a few alterations, from
the design given by . M. Colebrook in the
Wircless World, October 14th, 1931. A
photograph js given in T'ig. 9, and a diagram
of connections in Fig. 10 (the 2 V. filament
battery is actually external, and connected
to suitable terminals, but for clearness it is
shown in I'ig. 10, in dotted lines, as though
it were inside the instrument).

To set up and adjust, the grid-terminal 4
is connected to E, which is earthed; and
with S open the grid bias is adjusted by the
100 £ potentiometer and the o2 fine
adjustment in series until the galvanometer
reads full scale (240 pA)). The switch S is
then closed and the 2,000 variable
resistance is adjusted until the galvanometer
rcads zero. The e.m.f. to be measured is
then applied between . and E.

On testing the finished instrument, it was
found that with the Mullard PM 202 valve
used, the deflection was almost exactly
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proportional to the square of the applied
em.f. For 1 volt R.M.S. the galvanometer
deflection was rather more than 110 divisions
on the red (square law) scale on the galvano-
meter, marked ‘‘ Thermal Scale,” and if
the galvanometer was shunted with 2,860 £
the reading was exactly 100 scale divisions

Fig. 9.

for 1 volt. A resistance-bobbin of this value
was therefore wound in manganin wire and
connected as shown in the hgure,; being
connected to the opposite side of S to the
galvanometer, as shown, it does not atfect
the preliminary grid bias setting, as S is
then open.

With this additional resistance fitted, the
instrument 1s direct reading on the red
(thermal) scale in volts
scale divisions |

100 /

On again testing it was found that the crror
did not exceed o.4 scale divisions at anv
point of the scale, so that where extreme
accuracy 1s not required it is unnecessary to
apply anv corrections to the red scale
reading. A table of corrections for every
10 divisions 1s available for the few occasions
on which it is necessary.

(Different samples of valve may require
ditterent values of galvanometer shunt to
render the scale direct reading.)

Where a metallic connection does not

r.e., 1
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exist between the points where P.D. is to
be measured, terminal .4 is joined to /3, and
the e.m.f. is applied between D and E ; the
same process 1s adopted if it is desired to
measure an A.C. potential difference in the
presence of D.C. superimposed.

The anode and grid-bias by-pass condensers
C, and C, each consist of a 2z uF. “non-
inductive ”* paper condenser in parallel with
a 0.01 uF. mica; the mica is fitted “ ex
abundanty cautela ' to lorm a low-impedance
path at frequencies approaching the resonant
frequency of the paper condenser, which
then presents a high impedance.

C,1s a 0.1 ul¥. mica condenser selected for
high insulation.

The wvalve is decapped and mounted in
sponge rubber with the leads as near to
ferminal 4 as possible.

The three terminals 4, B, D, at high-
frequency potential are quartz-insulated,
following an unpublished suggestion due to
L. B. Turner. The quartz is short lengths of
tube cut from broken cases of thermo-
couples (of which a supply is always available
in any metallurgical laboratory). They can
be ““ nicked " on the edge of an emery-wheel,
broken, and the ends squared up by grinding
on the side of the wheel ; it is also possible
to scratch round the quartz tube with a
3-square file as with glass tubing, getting a

5MQ

Co """J\'/"“ GALVQ
o Sanes —O-
$
2 mtds 4000 R0 1 286003
__ihl__lh_}
3V 70000 20000 LO/
m s
Fig. 10

clean Dbreak, but one cut is enough to finish
the corner of the file, so that it costs one
file to make three cuts.

I'he tubes are fhtted to the panel and
terminals as shown in the sketch (Fig. 104),
which is approximatelv half size. Brass caps
are turned up a “sloppy " fit on the ends

B
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of the tube, and threaded to take 4 B.A.
brass rod, to which the upper cap is sweated.
The fixing to the panel is effected by taking
a short piece of thick brass tube or solid rod,
drilling out a sloppy fit on the quartz tube,
and threading the top of the brass (say din.

pfh
]| TERMINAL HEAD

M ~——_cAp ScREWED aND
) SWEATED TO SPINDLE

_SOLDERING TAG

Fig. 1oa.

26 T.P.1.) this is screwed and sweated to a
brass plate as shown in section in the sketch.
The assembly is finally secured by melted
shellac, shown by thick black
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Large holes ave drilled through the panel
to allow the brass tubes of the fixing plate
to pass through; as will be seen from the
photograph (I'ig. 9) this carries three quartz-
msulated terminals, in addition to an
“earth ”’ terminal which is sweated to the
plate itself Dbefore nickelling. The fixing
plate is held to the panel by four screws.

It may be well to mention that, in the
author’s opinion, this valve voltmeter, if
made or used for commniercial purposes, would
be an infringement of Moullin’s patents.

V. Low-reading Micro-ammeter

This is a complementary instrument to
the ““ Versatile Galvanometer,” for reading
currents too small to be measured accurately
on the latter; the lowest range gives full
scale lor 24 pA., and scale-multipliers of
1, 2, 5, 10, 20, 50 are fitted, giving full scale

2 =

in sketch, both for caps and
fixing plate. As the heat
used to melt the shellac
would ruin lacquer used on
the brasswork, and as it is
not possible to fix first and
lacquer subsequently, the
brasswork is nickel-plated.
To assemble, shellac is inelted
in top cap and quartz inserted
and temporarilv clamped in
place by the bottom cap
(without shellacas vet).  The
tube 1s then fixed through
the hole in the tlat tixing
plate with more shellac, care-
fully adjusting for height and
perpendicularity  before the
shellac cools.  Iinally the
bottom cap is unscrewed,
filled with melted shellac, and
replaced, without screwing
up more than hand-tight for
fear of breaking the quartz

1
14
gil

CaNs w31
b savet

4&,

from excess pressire on cool-

ing. The whole is cleaned up

by first scraping the quartz

with a knife to get rid of the larger part
of the mess, and then cleaning with alcohol
and cotton-wool (it is well to be somewhat
sparing of the alcohol, or the cementing may
come unstuck). Fmally the surface of the
quartz is washed with absolute alcohol and
dried with ether.

Ing. .
for 48, 120, 240, 480, 1,200 pnA.; the ilast
three  overlapping the ranges of the

“ Versatile Galvanometer ” and range-box.
A diagram of connections is shown in
I'ig. 12 ¢ and a photograph in Fig. 11.
The galvanometer 1s a Type I Unipivot
full scale 24 A, copper coil resistance about
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1,000 £ (in the example used, 832 Q).
When the terminals on the right, marked
“ with multiplier ” are used, a swamp re-
sistance of manganin is in series with the
galvanometer, bringing the total resistance
up to 5,000 £, so that the full-scale drop is
120 mV. (the same as for the right-hand
terminals of the Versatile Galvanometer).

[
10 20
50
5N W ~ RY L (6)-o-_.
O )
2 | L RN
4 Orho z< Y
h o] o UNIPIVOT \
Fa T ! §
= 1 O_s,c, oo ' 8320
25 S SE \0-24mAy
2 =z P
b3 55 \\W'"
@ _J @ ----- l
[ RN

Fig. 12.

As well as the shunts mentioned, a short-
circuit position is provided.

I'he right-hand terminals, marked “* GaLvo
ONLY, SWITCH AT I,” can be used if it is
desired to use the galvanomneter only with-
out added series resistance ; if the switch is
on stud “ X 1,” it will be scen from Tig. 12
that the galvanometer only is in circuit.

A teak case with lid removable on sliding
hinges is fitted, the wooden bar across the
lid is arranged to press down the galvano-
meter clamp when the lid is closed, lifting
the coll off the pivot-jewel. The simplest
way to ascertain the exact thickmess re-
quired was found to be as follows. Having
locked the clamp down, which is done by a
half-turn after depressing, a lummp of plas-
ticine was put in the lid just over the clamp,
and the lid closed. On opening, an im-
pression of the clamp knob was seen : the
thickness of the plasticine was carefully calli-
pered, and the wood planed a shade thinner.

Table C gives details of the shunts,
resistances, etc.

This instrument is found very useful for
such things as measuring grid-currents of
valves, and ““ gun currents” of a cathode
ray oscillograph, etc.

Its accuracy can be checked by adjusting
the shunt to “* X 10" and connecting in series
with the Versatile Galvanometer, when
“ X pA” on this instrument should be given
by sx scale divisions on the Versatile
Galvanometer.
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VI. Thermo-junctions and ¢ Thermal
Converters »’

The ** Versatile Galvanometer ”’ is also
eminently suited for use with thermo-
junctions, the couple being connected to the
right-hand (10 ohms) terminals. Suitable
vacuum thermo-junctions can be obtained
from the Cambridge Instrument Company
for this purpose.

Where a direct-reading instrument is
required, with freedom ({rom temperature
error clue to the change of resistance of the
copper coil, a shunted thermo-junction may
be used, the principle being explained by
Moullin (*“ High Frequency Mcasurements,”
2nd edition, Ch. IV, §1, p. 164).

TasrLe C.

MULTI-RANGE UNIPIVOT MICRO-AMMETER.
TABLE OF RESISTANCES OF SHUNTS.

Shunt Resistance
Switch at Resistance of Section.
(Ohms).
1 w
2 3,000 3,750
5 1,250 695
10 335 292
20 2063 101
50 J 102 51.5
100 50.5 50.5

Series resistance, shown in Fig. 12 as 4,168 2,
to be adjusted so as to be (5,000 @ - galvanometer
resistance).

Suitably shunted thermo-junctions, with
a resistance 7 in series with the couple
adjusted to make the scale direct-reading
can be obtained from the Cambridge Instru-
ment Company under the name Thermal
Converters, also Range Multipliers can be
obtained for use with the Thermal Con-
verters, giving a number of volt and ampere
ranges. (These are, of course, not suitable
for high frequency measurements for which
an unshunted thermo-junction should be
used.) A Voltage Range Multiplier and a
Thermal Converter are shown in Fig. 3 to
the right of the galvanometer.

VI

Mention may also be made of the ohm-
meter attachment described by M. G.
Scroggie (IW.E. & EIV., Vol. X, 1933, p. 600).

The Cambridge Instrument Company are
shortly putting on the market some of the
attachments described above,

B 2
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Design of Constant Resistance

Attenuators*
By T. S. Rangachari, M.A., M.Sc., A.LLSc.

(The Indian Radio and Cable Communications Co.. Ltd., Bombay)
SYNOPSIS.— Expressions for the values of the resistance elements in lattice, TT, and
T type attenuators both in balanced and unbalanced form are derived from their analogy
to a general Wheatstone network, and data are tabulated in terms of four coefficients which
enable one to design quickly and easily any of these types of networks {or any given attenua-

tion and characteristic resistance.

ONSTANT resistance attenuators are

C resistance networks which are generally

used in transmission measurements and

in volume controls, and which are actually

potential dividers possessing two essential

properties, provided they are terminated by
their characteristic resistance, namely,

(1) The input resistance is a constant
quantity irrespective of the value of attenua-
tion.

(2) The output current or voltage is a
predetermined fraction of the input current
or voltage, there being a logarithmic relation-
ship between the two. Tor instance, if 7,
represents the output current and J; the
input current to the attenuator, then

22 o8
="
and @ depends on attenuation.

In this paper it is proposed to derive the
equations for the values of the elements
in different types of
attenuators, namely,
the lattice type, the T1
type and the T type
from the analogy of g
these types of networks
to a general Wheat-
stone network. Also
data are tabulated in
terms of four coeffi-
cients which enable
one to design quickly
any of these types
of networks for given
characteristic resistance.

Let Fig. 1 represent a general Wheatstone
network and let the resistances and currents
in various arms be as shown. Then, apply-
ing Kirchoff’s laws we get
olp + (ry + 72l + rigg=¢ .. .. (1)
oy — (1 7a)la — (it 7y +7,)i, =0 (2)
gy — (ra t 7ty L 78, =0 .. (3)
% MS. accepted by the Editor June, 1934.

where ¢ is the Neperian base

*b b
Fig. 1.

attenuation and

The solution of the simultaneous equa-
tions (1), (2) and (3) can be expressed in
the form of determinants as follows :

by 'z
Pire—e 1y |7y —e 1y
— (ritrg)o—(rit7ry+7,)||— (1173 Frg) 07
—(ret74)0 7y "y 0%y
1 I

- [ . -
o€ ¥ty ||ty ¥it7g 7y
ry 0—(ry+7g)| 3= {ri+7r) —(r1+75+7,)

vy 0—(rg k7| ra—(ratry 74

4)

The resistance R of the Wheatstone net-
work between points B and C (Fig. 1) is
given by the following equation, since we

have R - ¢ when r, = o.
Iy
0 vy + e 7y
Vg — E’& +rg) —(ritrs 7y
_ sy — 7y + ”4)7 7g ) I

R vyt —1 2 - (5)

— (ry+73) 0— (ry+ryt7,)
(raotryd o 1y

Case 1.—Lattice Type Attenuator

Iig. 2a represents a lattice type of atten-
uator terminated by a resistance R, equal
to the characteristic resistance of the struc-
ture. In Fig. 2b the same structure is repre-
sented as a Wheatstone network. In this
case 7, =0, r;=R,, r,=R, 73=R,,
=R, r,=Ry Iy=1, I,=1, B
making use of equation (5) the input
resistance of the network between the points
1 and C is given by the equation

R, R

1
Rz'(R1+R2)'“(1+R2+R0)
ro [ - (R + Ry R )
R,+R, —1 R,
~ (R; + Ry) o — (R, + R, + Ry)
(Ry + Ry) 0 Ry
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Expanding the determinant by the Rule
of Sarrus, this reduces to
R Ro(R, + Ry) + 2R;R,
R, + Ry + 2R,
In order to determine expressions for the
values of R, and I?,, we make use of the two

fundamental properties of the attenuating
network, mentioned in the opening paragraph
of this paper, namely,

R =R,
and ?‘i——- e’
R — Ro(R; + Ry) + 2R;R,
v R, 4 R, + 2R,
or RRy =R . o . (6)
By using equation (4) we get
o —e R, — R,
|R2 Y (R, + Ry)
1_2 . _l_Rl 9 _—ﬁ?] + Ry) L
1, R,4+R,—e R,
(Ri+Ry) 0— (R; + Ry, + Ry)
(R + Ry o 0
R, R,
R; + R, + 2R,
e e

R, + R, + 2R,
Solving equations (6) and (7) for R, and R,
we get

R, =R, tanhz (8)
R, =R, cothg (9)
Case 2.—| ' Type Attenuator

Fig, 3a represents a ][ type attenuator
terminated by a resistance R, equal to the
characteristic resistance of the structure.
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In Fig. 3b the same structure is represented
as a Wheatstone network. In this case
r, =Ry r;=Ry, ¥3=R,, ry=0, 7, = R,,
vy =0, I, =1, I,=1, The input re-
sistance of the network 1s given by
0 R, 4+ Ry Ry
R2_ (R2+R3)_(II§’I+R2 T

R,+ R, -7 R,
‘ Ry + Ry 0— (R3+R,+ Ry

| R, 0 R,
This reduces to the relation
R.R,?
2 . 32
R, 2R, + R, (10)
Now,
0 1 Ry 4+ Ry |
. Ry 0 _(R2+R3)I
2__6—0_}_”.% _O 0 _RZ |
4 1p R,+R; 1 R,
—(Ry+R3) 0 —(Ry+Ry+Ry)
—R, o R,
_ Ry
o R2(R2+ 1€3+R0)+R0(R2+R3)
| g, Rl 1~ Rafy (x0)

R, + 2R,
Solving (10) and (11) for R, and R, we get

R,=R, cothg (12)

R, = R,sinh 8 (13)

Case 3.—1 Type Attenuator

Fig. 4a represents a [ type attenuator
terminated by a resistance K, equal to the
characteristic resistance of the structure.

(a) Fig. 3.

In Fig. 4b the same structure is represented
as a Wheatstone network. It is to be noted
that the terminating resistance R, is repre-
sented as two parallel branches of value
2R, each. This is done to avoid the other-
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wise indeterminate equations obtained when
computing the values of R, and R, by the
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Solving (14) and (15) for I, and R,, we get

method adopted here. In this case », = R,, R, = R, tanhf (16)
= 2R =R, vy=0,7r,=R,, v, =2R 2
¥y = 2%, 73 4 ¥g = 0,7, 1. ¥y =203
=1y, i, + 1, =1, 1
Here, Ri=Ro. sinh 8 °° (17)
% R, j: 2R, R, In Table [ the formulac for the values of
4 (Ré Ry — (RRI + Ry + 2R,) the elements comprising the various tvpes
R ‘vo 2Ry 2 of attenuators in both balanced and un-
Ry, +2Ry, —1 R, balanced form are summarised.
Ry F Ry 0— (Ry+ Ry +2R,)
— 2R, o 2R, To Express Attenuation in Decibels
_ RyRy+ Ry Since the load current is 1, and the input
R, + R, + R, current is 7, the attenuation .1 of the net-
work can be expressed
Lo ) by the relation
Ry I,
Ry R3 i o - A = 20logy, ]'. decibels.
1
3 2 = 20 log,4(e~?) dbs.
R R SR R23
R, Ry . 2 -2 2 — — 8.686 . 6 dbs.
»—<C O AAAAAA -C (18)
iy %3 The negative sign in
LATTICE - TYPE - TYPE BALANCED T-TYPE equation (18) indicates
R R attenuation. With the
R R 2 2 help of equation (18) and the relationships
expressed in Table I, the resistance values of
3 the different arms of any type of attenuator
R4 SRa can be calculated, given the value of the
{ characteristic resistance R, and the number
D—W-J»ww—o of dbs. attenuation required. In designing
% % volume controls it is ordinarily sufficient
T-TvpE BALANGED T-TYPE to provide for steps of 2 dbs. since the
p : smallest difference in sound level which the
In all these types, R, = Ry tanh . R, — Rycoth . average individual can appreciate when
TR z two sounds are heard in succession is approxi-
Ry=Rgsinh . R, — 0 mately 2 dbs.
sinh @
Example
R, = R, + Ry(R, + Ry It is required to construct a balanced
o "R, - R,+ R, I type attenuator of characteristic resist-
or Ry2= R,(R, 4 2R,) (14) B
Ty o _tat s
Iy lp
R,1 R,+2R, R, IR,
Ryo—(R,+Ry)|+ | —(Ry+Ry+2Rg) 0 R,
0 0— 2R, 2R, 00

— (Ry+ Ry) o — (R, 4 Ry -+ 2R,)

] R, +2R; 1 R,
2R,

— 2R, 0

or et = —

R, TR, TRy = (xs)

(a) Fig. 4.
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ance 600 ohms to give an attenuation of
15 dbs. What are the values of the re-
sistance elements?

Let Fig. 5 represent the required atten-

nator (vide Table 1). Here R, = R, tanhf

Ry R1
2 2
Ra
R R
2 2
Fig. s. Fig. 6.
) R X
and R, : : The values of the
’ sinh 6

R
elements are 7‘ and R,.

From equation (18),

15 — 8.686 0
_ 15
or =g

Since K, = 600 ohms,

T e  tanh — -
2 2 2 x 8.680
= 300 X tanh .8636

o 8636 __ o— 8436
=300 X e, s

= 200Q.4 ohms.

600 600
Ry=———=7+
sinh 15 sinh 1.727
8.686
600
B R zzi._; ohms.
2

Any type of attenuator shown in Table I
can be similarly calculated for any given
attenuation and characteristic resistance.

To facilitate rapid design, Table Il has
been prepared. It is to be noted that
corresponding to R;, R,, R; and R, in
Table I, four coefficients C,, C,, C3 and C,
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0 0
are tabulated where C, = tanh 5 C, = coth 2

C, —sinh 8§, and C; = inlln 0’ for different

values of 8 expressed in dbs. To get the
values of the resistance elements for various
types of attenuators it is only necessary
to multiply- the coefficients as found from
Table 11 by the value of the characteristic
resistance required.

TavLe M
i (on C, C,
0.25 { .01470 | 6%.03 .03955‘ 33.85
0.5 02874 | 34.70 05761 | 17.361
1.0 0575 17.39 | 1153 8.669
1.5 L0860 11.62 ‘ 1739 5.750
2.0 1146 8.726 2323 4.305
2.5 .1430 6.993 2924 3.420
3.0 7 1710 5.848 3524 2.838
3.5 .1986 5.035 ‘ 4138 2.417
4.0 .2260 4-425 4776 2.094
4.5 -2530 3.953 3416 1.847
5.0 .2802 3.569 .6080 1.645
6.0 3325 3.007 -7469 1.339
7.0 .3824 2.614 8961 1.116
8.0 4305 2.323 1.0575 |  -9452
9.0 .4760 2.101 1.2316 | B11y
10 3104 1.925 1.4229 7028
15 6980 1.432 2.720 .3675
20 8133 1.222 495 .2020
25 ‘ 8940 1.119 8.876 1127
30 .938g ‘ 1.005 15.8 .06332
35 I 9651 1.036 28.131 .03555
40 9804 | 1.020 | 50.00 .0200
|

Method of Using Table II

Example.—\What are the values of the
resistance elements of a lattice type atten-
uator to give 2o dbs. attenuation and to have
a characteristic resistance of oo ohms?

Let Fig. 6 represent the required atten-
uator. From Table I the resistances are to
be designated R, and R,. The correspond-
ing coefficients Cy and C, from Table II are

. R, = 600 x 8183 = :}00.98 ohms.

R, = 600 X 1.222 = 733.2 ohms.

I wish to express thanks to the authorities
of the Indian Radio and Cable Communica-
tions Co., Ltd., for giving me permission
to publish this paper.
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A Note on Self-Bias Circuits*
By Emrys Williams, B.Eng.

RID-BIAS voltage for amplifier-valves

is often derived from the p.d. across a

resistor in the anode circuit of the valve.
This causes a reduction of amplification,
owing to feeding back to the grid the alter-
nating voltage developed across this bias-
resistor. The usual methods of avoiding
this are :

{(a) Connecting a large condenser in parallel
with the bias-resistor.

(b) Decoupling. A potentiometer con-
sisting of a condenser and resistor in series
is connected across the bias-resistor, and
only the voltage across the condenser is
applied between grid and filament.

b—-—ﬁ
T

|

i

|
R2 -l

T

Fig. 1.

The object of this note is to derive ex-
pressions for the reduction of amplification,
first with the simple circuit of Fig. 1, second
with method (a) above, and third with
method (4). It will be seen that under
certain circumstances an ¢ucrease in ampli-
fication is to be expected.

Case I
It R; is a negligible part of the load, we
have, with the notation of Fig. 1,
#E — R,I)
pt+<Z 7
where u and p are respectively the ampli-

fication-factor and the anode impedance of
the valve. Hence

PRy,
p+ £+ pRy’

Thus, for voltage-amplifying valves, the

* MS. accepted l;r the Editor, June 1934.

amplification is reduced in the ratio :

p+Z
p+ Z+ uR, e W

FFor voltage-amplification Z is usually large
with respect to p. Moreover, it can be seen
from Fig. 2 that uR, is of the same order of
magnitude as p, for, if {13 be the working
grid-bias voltage,

AB 4B BC 1 BC p BC.
OB BCOB ¢, OB u OB’

The value of the ratio BC/OB varies accord-
ing to the position of the working point, 4.
The reduction of amplification in an actual
case can be calculated from (1), but for the
purpose of illustration we shall assume a
representative value of 2 for the ratio BC/OB,
and write uR, = 2p. (This simplification
proves useful in Cases Il and III, in which
methods (a4} and (b) are considered.) Thus,
for voltage-amplifying valves, the ratio (1)
is often sufficiently near to unity to make
unncessary the devices () and (d).

For output valves, however, the output
power is reduced in the ratio :

R,

where Z is of the same order of magnitude

cf

ANODE CURRENT

GRID BIAS VOLTS o)

Yig. 2.

as p. Writing Z = 2p and uR, = 2p, we see
that the output is reduced in the ratio g/25.
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Case II
With the notation ot Fig. 3 we have
;o BIE = IR, +5Ca)]
P Z ’
giving

po e o
p+— Z 4+ uRy/(1 + jRyCw)

> N\

Thus the output power is reduced in the
ratio

R s S )
b Z FuRo/(1 +jR,Caw)
If Z is non-reactive, R,, this ratio may be
written
_ (pr Ry?
_ KR, N
I 4 R, 2,2/
which simplifies to

T uR. R.Cw 2
TSI /uly . RyCw )

[ttt Lo
\I - R2C%?,

e % (&)
o R + pR (
(o + R)(1 - R2C%?)
In an actual case the reduction of output

10

o]
=
; 0°7 5p——————g <« / /
« 7 \QQ/ /
w « P
7 2
§ od o/ > /
\d

- AT
g 0'25
=)
(o]

10 20 50 100 200 500 1,000

FREQUENCY
Ig. 4.

can, of course, be determined from (3), but
tor the purpose of illustratior: we shall write
pRy = 2p, and R, = 2p. Expression (3)
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then becomes
2;8:::—,@2 ; where x = R,Cw,

and in Fig. 4 this ratio is shown plotted
against frequency for a bias resistor of 500
ohms and for various values of C. It will
be seen that capacities of one or two micro-
farads are useless if frequency distortion is
to be avoided above 50 cycles per second.

If Z is inductive, the ratio (2) may be
written

R
[p-t-Ry-+ Ry (1% P 4 [Leo— pRox /(1 4-2%) ]2
which simplifies to

T

L RRap 2R, T R, —2Lom)
[(p + R)? + L¥a(x + 7]
I'his ratio exceeds unity when
2Lw.x>2p + 2R; + pR,,
and, after reaching a maximum, tends

asymptotically to unity as « increases.

-
N

N

N

L, /
X

5 //\Q/ A

) 8] 4

7]
%

RATIO

@ o 9o o
-

e

N

VOLTAGE -AMPLIFICATION

10 20 50 100 200 1500 1,000
FREQUENCY

Fig. 5.

Thus an ¢ncreased output may be obtained
with an inductive load. If C is sufficiently
large to avoid frequency distortion on non-
reactive load, then the maximum value of
this ratio with slightly inductive loads (e.g.
R, = 3,000 ohms, L $ 0.5 henry) will not ex-
ceed 1.0I.

The case of transformer-coupled voltage-
amplifying-valves is, however, interesting.
The ratio in which the voltage-amplification
is altered is the square root of {4). For the
purpose of illustration we write uR, equal
to 2p as before. Also, let Lw/p equal about
3 at the lowest frequency to be amplified—
say Lw/p = = at 50 cycles per sec. This
gives L = 107%, where L is measured in
henrys and p in ohms. [Further, take
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R, =p/5 {t.e. about 20 ohms per henry
for the transforimer). With these assump-
tions, the ratio in which the voltage-ampli-
fication is altered is given by
I 1
I 88,000 — 400 . xw
_ (1 + x%)(14,400 + w?

and in Fig. 5 this ratio is shown plotted
against frequency for a bias resistor of

*

)4

Fig. 6.

500 ohms and for various values of C. By
adjusting the working point (and thus the
value of R,) the increase may be made more
pronounced, and might conceivably be used to
ameliorate the frequency-distortion which
results from insufficient primary inductance
of the transformer. Certain marketed
valves, used as recommended by the makers,
give greater calculated values of this ratio
than Fig. 5 would suggest.

Case III.—Decoupling

Proceeding as in Cases I and 11, and using
the notation of Fig. 6, we find that the ex-
pression for the ratio in which the power
output is reduced is identical with that given
in (4) above, except that x now equals
RsCw and not R,Cw. It follows that de-
coupling is much more effective than shunt-
ing, since, with quite moderate values of C,
x may be made sufficiently large to avoid
frequency-distortion simply by making R,
large.

The ratio in which the voltage amplifica-
tion is changed is the square root of (4), re-

»

* This expression may be shown to reach a
maximum at a frequency given by

220 220 62,900 L1 X 108\#TJF
w=71<ﬁ B +374>]
m ”m m

where m = R,C.

602 THE WIRELESS ENGINEER &

membering that » equals R3Cw, and it will
be seen that, with transformer-coupling, an
increase in amplification may again be
secured. By giving the product R;C the
same value as K,C in Case I1, increases of the
same order may be obtained ; by giving the
product R,C sufficiently large values, the
increase may be made very small.

We have assumed hitherto that the im-
pedance of the bias-resistor and its parallel
circuit is a negligible part of the load im-
pedance. In Case II this will almost always
be true. In Case I1I, however, it is often
otherwise, in which case a further reduction
of output will result, owing to the sharing of
the output power between the load (Z) and
the biasing circuit. It would appear that.
in such cases, maximum  undistorted "’
output in the load is to be obtained by
suitable matching of the valve impedance ‘o
the sevies impedance of the load (Z) and the
biasing circuit.

The Industry

R. \. L. WILLIAMS, President and Chiet
Engineer of the American Brush Company,
recentlv visited this country in connection

with further manufacturing developments of the
piezo-electric loud speakers, pick-ups, etc., which
have been developed by his firm. These instru-
ments are being made in the London factory ot
R. A. Rothermel, T.td., of Canterbury Road
London, N.W.6,

The office of Haynes Radio has been transferred
from Hatton Garden to the enlarged factory at
Queensway, Enfield, Middlesex, where all com-
munications should now be addressed. Telephone,
Fnfield 2720.

Terranti, Ltd., of Hollinwood, Lancs., have sent
us a copy of their latest list, “ Ferranti Mains
Components.”

Courses of instruction offered by the Technical
and Commercial Radio College, of Cromuwell House,
High Holborn, London, W.C., are described in a
recently issued book. The institution is specialising
in the teaching of modern servicing methods

Many T.C.C. condensers of the dry électrolytic
and tubular paper types have been reduced 1n
price.

At the recent Olympic Motor Show, a 4050
h.p. Rolls-Royce Limousine on the makers’ stand
was fitted with an Ekco car set.

A new Philco car set, with an exceptionally large
output, is now being produced. It is for operation
on 1z-volt systems.
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U.R.S.I. London Congress

A Short Account of the Subjects Discussed and Recommendations Adopted

UR last issue gave a brief account of the
London meeting of the Union Radio Scienti-
fique Internationale which took place between

11th and 18th September, and it is now possible
to give in this i1ssue a further nccount of the work
of the Congress.

U.R.S.I. is one of the International Scientific
Unions. As such it has no definite executive function.
its activities being the consideration of the scientific
aspects of its subject and the making of recom-
mendations for the scientific workers in the various
participating countries. using the resolutions
adopted as the basis of financial grants (from
government, university or other authorities)
for the prosecution of the work. This function is,
however, very valuable. as so many of the subjects
concerned are matters of international interest,
calling for some form of concerted international
observation.

During the London Congress the discussions of
the Union were divided up in the manner indicated
in our last issue, Commission IV (Liaison) not
meeting during the Congress.

The work of Commission I on Standards and
Measurements was divided into the two branches
of Frequency Standards and Field-Strength Measure-
ments. The committee on the former subject met
once during the Session when its Chairman, Dr. E. H.
Rayner of the National Physical Laboratory, referred
to the value of accurate {requencv measurements
both in radio and in other branches of science,
e.g., astronomy, geodesy, etc., quoting, also, recent
international comparisons indicating the high
degree of accuracy that had now been attained.
It was recommended that the develapment of
standard-frequency apparatus should be continued,
and that international comparisons should also
be maintained by measurements both of carrier
frequencyand of 4 very precise modulation-frequency
(e.g., the 1,000-cycle source of the N.P.L)).

The subject of field-strength measurement was
one of considerable discussion, arising out of a
report prepared by Dr. Smith Rose based on replies
received to a questionnaire circulated to all countries.
The recommendations reached were that methods
of measuring field intensities should be continued
and that national laboratories should be asked to
set up field-strength standards with a view to
international comparison. The study of the
effective heights and lengths of open acrials and
of dipoles was also recommended, while it was
considered desirable that the accuracy shown in
the following table should be aimed at in each
of the wavclength ranges stated.

The subject of Propagation of Waves, the field
of Commission 11, proved to be one of considerable
discussion. A most important aspect of the subject
was the consideration of the results obtained during
the International Polar Year (August, 1932—
August, 1933), to which a whole day’s discussion
was devoted. P’rof. Appleton opened the discussion,

outlining the results obtained by the British
Polar Year Expedition at Tromso. This was
followed by similar reports from partics to Polar
Regions organised by France, Holland, and U.S AL
in addition to correlated observations made during
the Polar Yecar by these and other countries
in temperate latitudes. A valuable conclusion
arising out of this and out of the subject of 10no-
spheric measurements generally was the recom-
mendation that the type of correlated wircless
observations originated during the Polar Year
should be continued in as many places as possible
with the drafting of an international programme
for this work. The frequency of 3 megacycles
(1oo metres) was recommended tfor mtenmtlondl
ionospheric measurements, while the word ““ iono-
sphere >’ hitherto, perhaps, only tentatively ac-
cepted-—was formally adopted with the cautious
definition of ““ that part of the upper atmosphere
whicliis sufhctentlv onised to atfect the propagation
of wireless waves.’

Other wide-scale phenomena concerned in the
discussion of propagation of waves were solar
eclipses and sunspots. In connection with the
former it was emphasised that the organisation in
advance of all observational work was of iinportance
and that charts of the paths of the optical and
corpuscular eclipses should also be prepared in
advance. In relation to sunspots it was recom-
mended that efforts be made to continue the
correlation of solar phenomena and radio propa-
gation.

Another subject of considerable importance was
the discussion of the “ Luxemburg effect,”” 1.e., the
effect by which, in certain conditions, the modulation
of a powerful broadcasting station can be detected
“riding in’’ or superimposed upon the carrier of
another station, the carriers of the two stations
being neither close to each other in frequency nor
related to each other in any simple ratio. The present
view is towards the suggestion of non-linearity
in the ionosphere (cf. Wireless World. 23th Sep-
tember, 1934) but the information on the subject
is at present so limited that U.R.S.1. recommended
the organisation of a series of international experi-
ments to examine the matter.

The subject of Atmospherics is also essentiallv
one of an international character, although it is
possibly just to say that British work, unde1 the
direction of the Radio Research Board, has achieved
a unique decgree of international eminence. In

Minimum Accuracy | Maximumn | Accuracy
Wavelength. Field. at Minimum Field. at Maximum
m. nV/m. Field. uwVim. FField.
per cent. per cent.
Above 2,000 | 1.0 +5.0 10¢ i
2,000-200 . { 1.0 | £5.0 210 1
"OO 60 a| 1.0 +35.0 10° 5
80-10 0.1 - 20 10° )
Below 10 ‘ 10 ' 21 10 10
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connection with the origin of atmospherics the
discussion was directed mainly to consideration
of thunder-clouds and lightning discharges as
the main sources of disturbance. The recom-
mendations adopted were chiefly concerned with
the details of this study, including one for the
correlation of “ non-radio”” methods. The discussion
of the propagation of atmospherics revealed new
features of difficulty now brought out for the first
time, and suggestive of considerable importance
in relation to radio propagation gencrally as well
as to the case of atmospherics. The recommendation
in this connection was chiefly towards the extension
of work in countries where it is already in progress
to a limited extent. and in other countries where it is
effectivelv non-existent.

Another section of the discussions on atmospherics
concerned methods of measurement, and a recom-
mendation was made for the setting-up of a perma-
nent committee to organise the recording of
atmospherics on a world-wide scale. Frequencies of
12, 24. 60, 9O. 300, 1.500, 7,500 and 20,000 kilocycles
were recommended for international adoption for
purposes of atmospherics recording, while the
Union also recommended the increase of directional
observations, laying stress on the cathode-ray
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type of direction finder in relation to the study
of the nature and origin of atmospherics.

The discussions of Commission V, on Radio
Physics, were of a very varied character. The
chief subject of discussion was that of very short
waves, and recommendations were made urging
the study of the propagation of waves below
10 metres (the study to include consideration of
the effect of the atmosphere), and for the further
investigation of ‘‘ electronic oscillators.” Another
subject on which a recommendation was otfered
was that of amplifier noise, where it was thought
that there was need for the further theorctical
and experimental study of Brownian movements
of electrons in conductors, and of the Schrott
etfect in the valves themselves (cf, WE & EW.,
January, 1934).

Radio physics and the mechanism of propagation
are so closely linked that a joint committee met
on this subject. The discussions were of a
highly theoretical character. The recommendation
reached was that of further investigation of the
theory of propagation and absorption of waves
in the atmosphere with the view to the submission
of a report on the subject for the next congress of
the Union.

Book Review

Modern Acoustics ’

By A. H. Davis, D.Sc. Pp. xi + 345. G. Bell &
Sons, Ltd., York House, Portugal Strect, London,
W.C.2. 1934. Price 26s. net.

It is remarkable that Rayleigh’s * Theory of
Sound,”” 2nd Edition, which 1s now 4o years old,
should have remained the standard work on a subject
which has shown revolutionary developments
during the last 20 vears. The first account of the
new acoustics, with its analogics between mechanical
and electrical oscillations, was given by Crandall,
‘“ Vibrating Systems and Sound,” in 1926, and
was Jollowed by Fletcher’s ** Specch and Hearing.”
In 1932 there appeared Wood’s ‘ Text-Book of
Sound,”” which may be regarded as the lineal suc-
cessor to Rayvleigh’s treatise, with a harmonious
welding ot the new ideas to the classical treatment,
and in the same year Beatty’s “ lcaring in Man
and Animals ”’ broke new ground in delving deeply
into the reactions of the human animal to acoustic
stimuli.

Now comes Dr. Davis’s book, which is a well-
balanced account of acoustics as it is known to-day,
with special reference to the important work carried
out at the National Physical Laboratorv. The
production, transmission and reception of sound
receive careful fundamental treatment as a basis
for copious details of the practical engineering
aspects of the subject, such as reverberation in

auditoriums ‘and the methods of adjusting it to a
value commensurate with clear reception of speech
and music, and also the vital subject of absorption
and transmission of sound by building materials, a
subject ot which no architect can now afford to be
ignorant.

As might be expected from a book originating in
the N.P.L., considerable attention is given to
methods of mcasurement. The vibrations of
sound are notoriously difficult to measure with
accuracy, for, as with wireless waves of high fre-
quency, the power dealt with is very small and
distortion is produced by the measuring instruments
themselves and their surroundings. Dr. Davis
gives an excellent account of the difficulties and
the devices employed to overcome them.

But when the author leaves the objective domain
and embarks upon the sensations of hearing he
gives the impression of one who fears that he has
ventured too far from home. This is an attitude
common among physicists, as if sensation were
something only to be discussed by mysterious
people called psvchologists and physiologists.
But surely our sensations are fundamental, for it
is only through them that we can appreciate, or
find any meaning in, the science and art of acoustics.

As a treatise on physical acoustics the book is to
be commended as a thorough and paiustaking
effort. J. H.
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Correspondence

Letters of technical intevest ave always welcome.

In  publishing such communications (he

Lditors do not necessarily endoyse any technical ov general statements which they wmay confain.

Lightning Effects
The I-ditor, The Wireless Engineer

SIrR,—1 have been examining a radio set which was
struck by lightning in the storm of September 15th.
A description will be of interest. In the first place,
the outside switch was a delusion. It was formed
by a terminal on the end of an ebonite rod, which,
when pushed forward, was supposed to contact
with a blade of brass. There was, however, a gap
of &in. owing to the blade being bent.  This should
serve as a warning to those who put their trust in
cheap earth switches and then do nct examine
them.

The discharge entered the set, a 1.v .1, and met
an A.S.C. which it shattered, apparently negotiated
the grid condenser and leak, cracked the H.F.
valve and completely scattered the Det. and L.F.,
blew open the lid and passed out by the LF.
anode lead to the speaker, which stood across the
room on a wall shelf 8in. from a large mirror which
stood above the mantelpiece. A lady was sitting
in a chair under the speaker by the fireplace. The
copper was apparently disintegrated for the lead
is quite flabby now. The speaker, an old Celestion,
had the cone all torn up, and the front of the case,
though held on by eight screws and with a large
fret opening, was blown off and fell on the lady
below. The current did not return by the other
lead, but got to the mercury backing of the mirror,
leaving it by the two lower corners, spoiling the
coating for about 3in. in each case. From here
the rest of the path is not visible. It seems to me
that the mirror must have been a lucky protection,
though it might also have been the cause of that

ath.

P The aerial, which fell down, showed the flash
had passed the first egg insulator by jumping to
the connecting wire, and across the second insulator
to the flexible steel wire used to hold it to the roof,
where it broke off. The down lead was a rubber-
covered flex which showed lengths of charred
rubber. The flash had divided at the bad switch
and part had gone to ground by jumping the gap.
Not much electricity appears to have left the set
by its earth wire, for though broken off it is not
discoloured, It will be noticed that as the lightning
had none but high resistance paths available, it
went along all of them. There is no discoloration
of the tuning coil wire, which looks undamaged.
I forgot to test the speaker winding, but it was

probably protected by its inductance as the current
went over to the mirror. H. E. ADSHEAD.
Kssex.

Symbolism in Electro-Acoustics
To the Editor, The Wireless Engineer

Sir,—1I should like to make a few commients on
Dr. McLachlan’s article, ** Symbolism in Electro-
acoustics,” which appeared in the September
issue of The Wireless Engineer.

In the first paragraph, he writes, “ 1" for volume,
C for capacity, E for electromotive force and P
for power.” Would it not serve its purpose better
to use the word *‘ capacitance ” in place of capacity ?
I'here is an esthetic uniformity in the names
resistance, inductance, conductance, capacitance.
When one says ‘‘ capacity of a condenser,” does
he mean capacitance of an electrostatic condenser
or capacity of a steam condenser ? Capacity has
a double meaning and is sometimes confusing.
Manutfacturers of electrical equipment advertise
‘““ capacitors ' in their catalogues and give their
capacitances in microfarads and capacities in KvA.
Capacitance seems to be a logical term and un-
ambiguous.

The use of the script Greek letters gamumna. zeta,
mu, xi, and upsilon are very troublesome in manu-
scripts for the reason that they are too easily
confused with our English script letters: and the
average handwriting of the present dav is not
meticulous enough in its details to ditterentiate
between the two where they are used in the same
manuscript. This is a very pertinent subject to
the teacher who attempts to read mathematical
papers written in haste by students, and I alwavs
groan inwardly when I see an article in which th
author insists upon using those letters above named.

I am glad to see somecone suggest the honoring
of Lord Rayleigh by naming some units after him.
The proposal to use ** Ray ”’ for acoustical resistance
and “ Ram " for acoustical impedance is well
taken. I should like to make an additional sug-
gestion. Dr. McLachlan objects to the name ** bar
for the dyne per square centimeter; therefore,
why not use a Lord Rayleigh derivative and call it
“Rum "’ ? WALTER J. SEELEY,

Professor of
Duke University, Electrical Engineering.
Electrical Engineering Department
Durham, North Carolina.
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PROPAGATION OF WAVES

INrLvENCE oF ELecTRIC WAVES ON THE
loxospHERE  [Mathematical Analysis  of
Disturbances in the Ionosphere produced
by Electric Waves, with Application to
* Interaction ' Effects noticed (¢.g.) between
Signals from IL.uxembourg and Beromunster,
and to Possible Increase of lonisation Density
in Ionosphere by Lightning Vlashes: etc.|.
N AL Bailey.  (Phil. Mag., August, 1934,
Vol 18, No. 118, pp. 369-380.)
The application of the methods and results of
Townsend and his associates shows that a powerful
radio emitter is capable of appreciably modifying
the collision frequency of electrons with the mole-
cules in the ionosphere. In this way are explained
the observations of Tellegen. . . . Some observable
consequences of the theory are predicted [variation
of impressed modulation with conditions —spatial
considerations, influence of the frequency of the
interfering  station, intluence of the modulation
frequency, diurnal variation of the impressed
mocdulation, wvariation of interference with the
power and modulation coetficient of the interfering
station . Tt is also shown that a short undamped
pulse, comparable in intensity with an atmospheric,
1s able to produce a notable increase in the ionisa-
tion of the ionosphere [up to 6.5 times that initially
existing . Since the above was written, two further
instances of interference of the type discussed in this
paper have becn found [March Abstracts, p. 144,
where references to Tellegen’s letter are also given .
In each case the interference was caused by an
emitter using a wavelength in the long end of the
hroadcasting spectrum. These additional experi-
mental tacts appear to confirm Tellegen's observa-
tions and to support the arguments developed in
section &.2 above on the variation of the impressed
modulation with the wavelength of the interfering
emitter.” For other letters on the * interaction ”
effect see Abstracts, May, p. 260, and August,
pp. 433 and 438.

THe

STUDY OF THE MAGNETO-loNic THEORY OF \WAVE
ProrPaGATION BY MEANS OF CONFORMAL
RLpRESENTATION —V. A\ Bailey. (Phil.
Mag., September, 1934, Vol. 18, No. 119,
pp. 516-523.)

The complexity introduced by the frictional

term is such that much labour is required for the
computation of the refractive indices, absorption
cocfficients, and polarisations which is needed in
order to examine the effect of the ionosphere on the
passage of radio waves. . . . Bv means of con-
formal representation, a graphical method is
established for the rapid detailed studv of the
propagation of plane electric waves in an ionised
region of space where a constant magnetic field is
also present. The two charts needed for the
determination, respectively, of the polarisation and
the refractive index are easily drawn, as thev
involve only circles, ellipses, and parabolas. In
another paper Dr. Martvn will give an account of
an actual survey of the circumstances of propaga-
tion by means of such charts.”

THE ReFrRACTIVE INDEX OF AN loNiSEn MEDIUM
Lorentz Polarisation Term to be Omitted
for lonosphere and Metals . C. G. Darwin.
(Proc. Roy. Soc., Series A, 1st Aug. 1934,
Vol. 146, No. 850, pp. 1746.)

For recent literature on this moot point see
Abstracts, March, pp. 142 (Hartree) and 142-143
(Darwin), and back references. Sections 3--6 deal
with the problem without a radical change in the
older method of approach, and lead to the con-
clusion that “ there is good recason to believe that
a {free clectron is influenced by the ‘ pipe-force’
[field-strength which would act in a pipe-cavity
cut in the material along the line of the force] and
not the Lorentz force. The collisions of the electrons
with the other particles are an essential feature of
the process. 1f the collisions are frequent, one
may say that thev make the clectrons forget the
phases of their oscillations, and this makes it easy
to see that there should be no allowance for the
Lorentz force. But it was shown in section 5 that
even without many collisions the lorentz force
would not be effective, and it will be found in
section g that the frequency of collisions does not
enter into the argument.”

In section 7 and onwards the writer develops a
new method free from most of the difficulty of the
old, since it does not call for analysis of the internal
fields. In this, the refractive index is derived from
the electric moment of a small sphere of the medium,
the size of the sphere being such that the retarda-
tion of the waves is negligible. " It is confirmed
that a gas of electrons neutralised bv a continuum
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ol positive electricity will obey the S formula
Sellmeier, S = u* — 1], while a set of self-contained
atoms will obey the L [Lorentz, L = 3(u* — 1)
> — 2). The main problem is that of clectrons
neutralised by protons. It is shown that, subject
to certain prescribed conditions, the contribution
to the moment from the collision of an electron
with a proton is on the average the same as that
from an empty region of the same size ; this shows
that it 1s legitimate to . . . regard the protons
as though they were a continuum. An important
point in the argument is that it fails if the electrons
have not a certain speed, and the failure leaves
room for all those substances which obey the L
formula. The conditions for the S formula are
fulfilled in the ionosphere and in metals. The
mixture of an L medium and an S medium is
considered, and it is shown that the correct rule for
the index is to add the S’s of the two media

together. Finally the cffects of ‘ collision damping ’
are considered, and previous results are con-
firmed.

ON THE REFLECTION OF RADIOTELEGRAPHIC WAVES
ix THE Uprir ATMOsSrHERE [Test of H.
Gutton’s Electron Resonance Theory, by
Echo Observations using Highly Damped
Pulses].—C. Gutton, J. Galle and H. Joigny.
(Comptes Rendus, 20th Aug. 1934, Vol. 199,
No. 8, pp. 470-473.)

If H. Gutton’s laboratory results, which showed
an electron resonance involving a phase inversion
and sudden change in refractive index, are re-
produced in the upper atmosphere, the reflection
of waves should present strong analogies with the
optical retlection of radiations corresponding to an
absorption band in the reflecting medimim. But a
resonance phenomenon requires a large number
of oscillations in the signal train : in previous eclio
tests this condition has been fulfilled, since con-
tinuous-wave oscillations have been ecmployed.
The writers therefore carried out tests with heavily
damped spark-signal pulses, produced with a
Tesla coil exciting an oil-immersed spark gap at
the mid-point of a dipole aerial. The diagrams
show onc record taken with a Blondel oscillograph
in Mav, 1934, using a c.w. pulse transmitter
75-52m), and one taken immediately after-
wards using the spark transmitter. The former
shows a double echo; in the various c.w. tests
the echo amplitudes were generally (/4th or 1/5th
of the direct signal amplitudes, as in this case.
The second record, on the cther hand, shows a
very much smaller echo, although the direct-signal
amplitude is about equal to that of the first record ;
throughout the tests these echoes of spark-gencrated
pulses were ' very weak and often hardly visible.”
‘Ihe stations were close together so that the
incidence was practically normal: the trace at
the bottom of the records is of a 50-cycle current.

‘The writers conclude : ““ The result agrees with
the idea which suggested the tests—the existence
of resonances which provoke the reflection.  But
it must be taken into account that an ionised gas
1s. for radiotelegraphic waves, a very dispersive
medium. and that a train of highly damped waves
emitted by a spark may, in its passage through
this medium, be so distorted and spread out that
its rcception would become less clear.”
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DiscussioN oN ‘* MEASUREMENT OF THE ANGLE
ot INCIDENCE ar THE GROUND oF Down-
COMING SHORT \WAvES FROM THE IoNo-
spHERE 7’ [and the * Multiple Hop ” Idea :
Ditficulty as to why Energy is concentrated
mainly in a Ray making a Certain Number
of Hops: Author's Replyj.—]. Holling-
worth : Wilkins. (Journ. [ .E E., September,
1934, Vol. 75, No. 433, Pp- 353-354.) For
Wilkins’s paper see August Abstracts, pp.
431432

MeTHODS ©ofF IONOSPHERIC INVESTIGATION [Re
«uirements for Fine-Structure Investigations:
Methods adopted by British Polar Year
Expedition, and a Specimen Record].
R. Naismith. (Nature, 13th Jan. 1934,
Vol. 133, No. 3350, p. 66.) For a Note
on this letter see ibid., p. 57.

TonospHERIC INVESTIGATIONS [of Critical Penetra-
tion Frequencies, showing Diurnal and
Annual  Variations|.—T. R. Gilliland.
(Nature, 8th Sept. 1934, Vol. 134, p. 379.)

OBSERVATIONS ON PROPAGATION, DURING
THE POLAR YEAR, AT SCORESBY SOUND.
Douguet. (L’Onde Elec., July, 1934, Vol. 13,
No. 151, pp. 277-288.)

(1) Attempts at layer-height measurements :
during the period of these particular tests (polar
day) there were apparently no echoes on the
wavelength used, 63 1. (2) Field strengths of
French, Rugby and Tokio stations : annual varia-
tion. Sunspot numbers showed the usual 27-dav
periodicity during the winter months, but this
disappeared {rom May onwards: the auroral and
magnetic variation curves also showed the 27-day
periodicity from December to April, and then lost
1t. After pointing out that the phase displacement
between the co-phasal auroral and magnetic
curves and the solar activity curves demands, for
the recently proposed explanation of auroras, a
very great curvature of electron trajectory in the
solar magnetic field, the writer rccords that the
reception of the various transmissions was in
opposite phase to the auroral and magnetic activity
(Fig. 1) and that from May onwards, when auroras
were no longer observable and the magnetic activity
showed no more regular fluctuation, reception as a
whole behaved accordingly (Fig. 2). In mid-May
and in June there were brief returns of agitation,
with corresponding effects on reception. In the
traffic with the Cherbourg naval station, both
ways, the 27-day periodicity was again found.
The waves used were 33-3¢m, which “ passes
pretty badly during the polar day,” and 55-61 m,
“ which passes pretty well (path largely nocturnal).”
As regards diurnal variation, Fig. 3 (based on
average values of observations on Pontoise and
Fort d’'Issy in April, May and June) shows “ a clear
correspondence ”’ with the average curve of the
sun's declination, with apparently a slight lag on
the part of the declination. ** During the polar day
the diurnal variation is more irregular, but has a
clear nocturnal minimum. During periods of
normal days, the hours of sunrise and sunset do not
appear to produce, as clearly as in our own regions,
changes in the form of the variation.”

(3) Atmospherics : here again the sunrise and
sunset hours o not have the definite etfects which
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they have in our regions : in normal days the most
that can be observed is, occasionally, an irregularity
in the curve at these moments; otherwise the
variation follows the same course as the short
waves. ‘ There are practically no local atmo-
spherics, only distant ones [records on 12 and
27 kefs]. During the polar night there are
practically no atmospherics during the daytime;
they start fairly regularly at about 21", the return
to calm occurring about gt in the morning.”” This
latter fact suggests that the most prolific source
lies, roughly, in Brazil. During the polar day there
are practically no atmospherics; they start again
at the beginning of August.

MrAasUREMENTsS OoF ErkcrricaL StaTk or UPPER
STRATOSPHERE IN PoLAR REGIons (KEN-
NerLy-HeavisipeE Laver) [Russian Polar
Year Observations : Pulses of 10-20 kw with
Consumption of only about 100w, by
Rotary Spark Gap connecting Valve
Generator to Charged Condenser].—M. A.
Bontch-Bruewitch. (Proc. Inst. Rad. Eng.,
Scptember, 1934, Vol. 22, No. 9, pp. 1124~
1138) Yor a preliminary letter on the
results see April Abstracts, p. 199.

RepPORT OF [Davtime] IONOSPHERE INVESTIGATIONS
AT THE HUANCAYO MAGNETIC OBSERVATORY
(Peru) pURING 1933 [Equipment for Manual
Multifrequency  Operation: E, F; and
¥, Layers: I, formed by Separation from
a General I' Region rather than by Direct
Ionisation of a Separate Laver : YFrequency
Separation of 390kc (at 4100 ke/s)
between the Two F,; Laver Critical Fre-
quencies, agreeing with Magneto-Ionic
Theery :  probably about 340 ke for I, :
Reasons for Discrepancy : Calculation of
Upper Limit of Ratio of Heavier lons
to Electrons in F; and F, : Effect of Heavier
Ions on Propagation at Any Angle to Mag-
netic Field: etc).—L. V. Berkner and
H. W. Wells. (FProc. Inst. Rad Lng,
September, 1934, Vol. 22, No. g, pp. 1102
1123.)

REFLECTIONS FROM THE IoNOSPHERE [Intermittent
or Continuous IPhotographic Recording
Technique with Commutator- Keyed Pulses :
Reflections from E (?) Layer as low as
40km: Sixth Multiple I° Reflection
recorded at Good Strength : Suggestion of
Layer at about 1100km: etc.. S
Sillitoe. (Canadian Journ. of Res., August,
1934, Vol. 11, No. 2, pp. 163-170.)

The 3-segment commutator gave 9o pulses/sec.,
and the cathode-ray oscillograph time base was
synchronised by 60c¢/s mains, so that three
transmitted pulses, corresponding to the three
segments, were viewed in succession. This was of
great advantage for the elimination of extraneous
effects. The usual frequency was 3492 ke/s,
but tests on higher and lower frequencies were
included. ‘It is a curious fact that an apparent
multiple reflection may die out, while the two
adjacent echoes remain. This effect was generally
noticed near sunset and sometimes suggested, for
short periods, another layer extremely high up,
about irookm. The explanation of the fact
that F,, for example, has not returned to earth,
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while T, has successfully done so, mav be that
the reflection of F, took place from the top of a
low E layer [see title]. . . . Indeed, at other times
echoes were observed coming apparently from
heights corresponding to E 4 F.”

PROPAGATION TEST BETWEEN THE VATICAN STATION
AND SYDNEY, AUSTRALIA | INSTANTANEOUS
RETRANSMISSION AND PHOTOTELEGRAPHIC
RECORDING : Maximum PatH HEIGHT o1
240-300 KM INDICATED.—Gianfranceschi
(Alta Frequenza, June, 1934, Vol. 3, No.
Pp. 363-364 : summary only.)

Rapro EchHors [of Long Delay : Note on Special
Transmissions from GSB and HBL.]
U.S. National Burcau of Standards. | Jowrn
Franklin Inst., August, 1934, Vol. 218
No. 2, pp. 259--261.)

OBSERVATIONS ON LoNG-DELAY RADio ILCHOES : AN
OPPORTUNITY FOR AMATEUR CO-OPERATION

‘American Collaboration with the ** \World
Radio” Tests].—J]. H. Dellinger. (QST
August, 1934, Vol. 18, No. 3, pp. 42 and
88.) See also Proc. Insi. Rad. Eng., \ugust

1934, Vol. 22, No. 8, pp. 939--940.

LuMiNous NIGHT SKIES CAUSED BY Cosyic DUst
Hoftmeister. (Sci. News Letfer, 13th Au
1934, Vol. 26, No. 697, p. 110 See also
October Abstracts, p. 549.

[IXPLOSION SOUND BEARS NEWS OF STRATOSPHERE
[Polar Night Explosion Tests indicate that
the Temperature Rise (if any) in Upper
Stratosphere is not due to Sun's Rays:
might be due to Cosmic Rays or to Ozone
Layer].—K. Wolcken. (Sci. News Letles
28th July, 1934, Vol. 26, No. 694, pp. 62-63 :
summary only.)

Tue ILLUMINATION OF THE UPPER .\TMOSPHERE
Axp THE TwirieHt TaBLEsS oF M. JEAX

Luceox [Influence of Atmospheric Re-
fraction and Absorption on the Values
given|.— . Link: Lugeon. Comptes
Rendus, 23vd July, 1934, Vol. 109, No. 4
Pp. 303-305.)

RESEARCHES ON THE TRANSPARENCY OF THE

LowWER ATMOSPHERE aAXND ITs Ozoxk Cox-
TENT [Concentration increasing from Ground

upwards].-—D. Chalonge and E. \assv
(Journ. de Phys. et le Rad., July, 1034,

Series 7, Vol. 5, No. 7, pp. 309-319.) S¢
also July Abstracts, p. 374, r-h column.

ULtra-VIOLET SolLAR SPECTRUM AND OzoNE 1IN
THE STRATOSPHERE [709% below 3I ki
Preliminary Letter].—E. Regener and V. H
Regener. (Nahwe, 3th Sept. 1934, Vol. 134
p- 380)

These results confirm the work of Gotz, Meetham
and Dobson (Abstracts, 1933, p. 560, and October
p- 553.)

VARrIATIONS IN REFRACTIVE INDEX oF CO,-rre:E
Dry AIR, AND A STATISTICAL CORRELATION
WITH SoLar AcTiviTY [23-Year Periodicity
superimposed on 11-Year Cycle —L. W,
Tilton. (Journ. of Res. of Nat. Bur. of Stds.
July, 1934, Vol. 13, No. 1, pp. 111123
The journal named was formerly the Bureuwn
of Standards Journal of Research.
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INFLUENCE OF A T'OREST ON THE TEMPERATURE
OF THE AIR, and THE VERTICAL DISTRIBU-
TION OF TEMPLRATURE IN A [FFOREsT.—P,
Seltzer. (Comptes Rendus, 6th and 27th Aug.
1934, Vol. 199, Nos. 6 and 9, pp. 435438
and 534-535.)

TRANSMITTING AND RECEIVING EXPERIMENTS WITH

UrLrika-SHort  Waves  [7-8.5m  Waves,
Powers up to 200w : Three Times
Optical Range on Certain Paths: No
Return of Space Wave within about
1000 km: Excellent Two-Way Telephony
over t150km on 8 and 3.5 m (Summer

Day-Time only)].—Y. Takata and T. Tojo.
(Rep. of Rad. Res. in Japan, April, 1934,
Vol. 4, No. 1, pp. 35-39: in English))

THE Proracation or Micro-Waves [and how they
exceed the Optical Range].—1. Gianfran-
ceschi. (L’Omde Elec., May, 1934, Vol. 13,
No. 149, p. 26a : short summary only.)

ON THE REFLECTION AND REFRacTION oF [Ultra-
Short 3 m] ELECTROMAGNETIC WAVES BY
PLATE WaLLs [lron DPlates, Water-Filled and
Sand-Filled Boxes, etc.].—T. Koshiguchi.
(Journ. I.IL L. Japan, May, 1934, Vol. 54
[No. 5], No. 550, No. 316 : English summary

- 43.)

‘ B)‘pthe experiments, we have assured that a
good conductor is more retlective than a poor
conductor, .and the reflection coefficient and
reflection phase-angle of the combined plate walls
of two different materials are the resultant of the
two. . . . We have assured that there are many
angles of reflection of the electromagnetic waves
by the plate walls which are not subject to Snell’s
Law in optics, and that there arc many angles of
transmission.” See also below.

Ox THE ATTENUATION OF THE [Ultra-Short 3 m]
ELECTROMAGNETIC \WaAVES THROUGH
ParaLLeL  Prate WarLrs.—H. Kikuchi.

({ted., p. 318 : English summary pp. 43-44.)
See also preceding abstract.

INVESTIGATIONS OF THE RaDIsTION FIELD OF A
DiroLE AT [Ultra-Short] 1 METRE WAVE-
LENGTH. —Hubner. (See under ‘° Aerials
and Aerial Systems.”)

Tue Eyission oF Srecial. Rabplo SIGNALS FOR
THE STUDY oOF THE IoNosrHErRE [New
National Physical Iaboratory Transmitter
for TIrequency-Change and Pulse Trans-
missions over Continuous Range of 50—

1200 Metres: with Cathode-Ray Monitor-
ing Equipment].—H. A Thomas. {Journ.
1.I:E., August, 1934, Vol. 75, No. 4352,

PP. 240 250.)

MiASUREMENTS OF THE ELecTricaL CoN-
STANTS OF THE GROUND AT SHORT WAVE-
LENGTHS BY THE WAaVE-TiLT METHOD.
R. H. Barfield. (Journ. [./°.]:., August,
1934, Vol. 75, No. 452, pp. 214-220.)

The wavelengths used ranged from r12-300 m.
‘It is concluded that no seasonal change of ¢ was
detectable, but that changes from wet to dry

SoME
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weather had an appreciable effect and that the
condluctivity was not appreciably different from
its long-wave value [the values on tvpical sites
in S. England, for wavelengths 15-50 m, varied
between 0.5 < 108 and 4 X 108 es.u.]. The series
of measurements taken on a large area of ice over
deep fresh water probably constitute the most
interesting results, giving values of 100 for « and
1.4 X 10® for 0. Theory indicates that the results
may be regarded as applying to the water rather
than to the ice. This is confirmed by the value
of « obtained, which corresponds ajproximately
to the normal *static’ value of the dielectric
constant ol watler and is many times greater than
that of ice.” Thus the experiments show that, as
theory predicts, where there is a layer of low con-
ductivity or low refractive index on top of 4 medium
for which these constants are high, the lower
layer will have a dominating influence in determin-
ing the effective constants of the ground.

ELECTRICAL MEASUREMENTS ON SOIL WITH ALTER-
NATING CURkrENTs [Survey of Past Work
and Description of ILaboratery Results
on Samples of Soil from 12 DiHferent Sites
in Fngland and Scotland . R. L. Smith-

Rose.  (Journ. I.L.E., August, 1934, Vol
75. No. 452, pp. 221 237.)

Extension of the work dealt with in 1933
Abstracts, p. 382, “ In the majority of these cascs,
samples were obtained . . . at various depths
down to 10ft, while in one case the depth
was extended to 3oo0{t. It is shown that, at
a typical {frequency of 1200ke/s, the con-

ductivity of surface soil varies between o0.16 108
and 4.0 x 10*esu. for different sites, while at
various depths the values range from 1.6 x 10° to
about 10!® es.u. In general it is shown that the
clay soils have a high conductivity (i.e. above 108
e.s.u.) accompanied by high dielectric constant [up
to 125 for the frequency mentioned], and the loam
and chalk soils an average value of about ro8e.s.u.
for conductivity and 20 for dieleciric constant,
while soil of 4 sandy or gritty nature gives a much
lower conductivity value. The lowest values
(of the order of 10°e.s.u) . . . were obtained on
the solid granite or slate subsoils found at some of
the sites”  Regarding penctration, curves are given
which ** illustrate the {act that while at a frequency
of 100kc/s a few per cent of the current at
the surface may penetrate to & depth of 20 metres,
at a f{requency of 10000 kc/s the current is
practically confined to the first 3 or 4 metres of
depthr””  DMost of the work was on frequencies
between these two limits, but in some cases the
measurements were extended through the audible
range down to a power {requency of soc/s.

THE AIPPARENT RESISTIVITY OF SOILS AS A FUNCTION
OF THEIR HYDRODYNAMICAL CHARACTERIS-
rics [Porosity, Permeability, Resistivity of
Water Content, etc.|. —H. Laferrere. (Bull.
de la Soc. [ran¢. des Elec., September, 1934,
Series 5, Vol. 4, No. 435, pp. 923-940.)

ABsorpTiON OF LIGHT BY SEA WaTErR.-—E. B.
Stephenson.  (Journ. Opt. Soc. Am., August,
1934, Vol. 24, No &, pp. 220-221.)

C
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THE POLARISATION OF THE FLUORESCENCE OF
SoME DYE SOLUTIONS EXCITED IN VARIOUS
AnsorpTioN Riuclovs [Preliminary Notel.—
L. Grisebach. (Naturwiss., 14th Sept. 1934,
Vol. 22, No. 37, pp- 633-634.)

A NEw INTERFERENCE DEVICE [Monoprism, with
Refractive Angle only about 1°: used for
comparing Velocities of Light over Two
Paths, etc].—Q. Majorana. (Comptes
Rendus, 3rd Sept. 1934, Vol. 199, No. 10,
PP 552-554)

ALTERNATING AND PULSATING CURRENTS IN A
LospeED TELEPHONE CanLE.Marro. (See
under ‘“ Acoustics and Audio-frequencies.)

ATMOSPHERICS AND ATMOSPHERIC
ELECTRICITY

ON ATMOSPHERICS AT BANGALORE DURING THL
Porar Year [and Their Correlation with
Meteorological Datai.—S. P. Chakravarti
and B. H. DParanjpye. (Jowrn. Indian
Inst. Sci., Vol. 17B, 1934, Part I, pp. 1-18)

Among the conclusions reached are :—The mean
of the hourly direction of arrival of maximum
disturbance for Aug. 1932/Aug. 1933 varies from

40° to 105  East of true North, and there is a

greater conmstancy of this hourly direction in
winter than in summer; on each day of local

thunderstorm the frequency of atmospherics
increases, and in a month of many thunderstorms
(local and distant) the monthly average of atmo-
spherics/minute is high ; and the atmospherics on
a particular day appear to be related to the mean
local temperature of the same day or of the previous
day. Fig. 11 shows the close similaritv between
the atmospherics/minute curve throughout the
period and a curve of *“ combined effect,”” the latter
being made proportional to 0.45L + 0.20D +
0.40T + 0.10585, where L, D. T and S are taken
from the local and distant thunderstorm curves,
the mean (monthly) temperature curve and the
sunspot-number curve respectively. The obscrva-
tions were made at first on 15ke/s, but from
215t November, 1932, this was changed to
27ke/s at the suggestion of the Polar Year
Sub-Commission.

RECORDS OF ATMOSPHERICS AT TAMANRASSET
(HoGGAR : 22° 45" N, 5” E) DURING THE POLAR
YEAR fon 11 and 25 Thousand Metres :
Preponderance of Distant over T.ocal Atmo-
spherics, in spite of Nearness of Tropical
Stormy Zones: No Increase due to Sand
Storms : etc.].—R. Failletaz and R. Bureau.
(Comiptes Rendus. 30th July, 1934, Vol. 199,
No. 5, pp- 376-378)

SoME OBSERVATIONS ON ProPacaTiox [including
Atmospherics] DURING THE POLAR YEAR,
AT SCORESBY Souxp.—Douguet. (See under
‘“ Propagation of Waves.”)

STypy OF THE DPOLAR AURORAS AT SCORESBY
SoUND DURING THE PoLAR YEAR.—A.
Dauvillier.  (Journ. de Phys. et le Rad.,
August, 1934, Series 7, Vol. 5, No. 8,
pp. 398 412) See also June Abstracts,
p- 317.
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On Brur GrosuLaR LIGHTNING.—E. Mathias.
(Comptes Rendus, 27th Aug. 1934, Vol. 199,
No. 9, pp- 595-5907.)

PrOPOSAL OF A METHOD OF OBSERVING THE SOLAR
CORONA WITHOUT aN LcCLIPSE [using Tech-
nique of Television Scanning].—A. M.
Skellett. (Proc. Nat. Acad. Sci., 15th Aug.
1934, Vol. 20, No. 8, pp. 461-464.) lor a
preliminary letter on this subject see
August Abstracts, p. 435.

Origix or THE Cosmic CorpuscLis ([Sun and
Earth form Cosmic Electrostatic Generator].
I.. G. H. Huxley. (Nature, 15th Sept.

1934, Vol. 134, pp. 418-419)

A New CowmponexT OF THE Cosmic RADIATION
New Results indicating that the Radiation
producing Showers is a New Component
of the Primary Radiation].—B. Rossi and
S. de Benedetti. (La Ricerca Scient.,
15th/3ist Aug. 1934, 5th Year, Vol 2,
No. 3/4. p- 95.)

InTENSITY OF THE Cosyic ULTRa-RaDIATION 1IN
THE STRATOSPHERE WITH THE TURE-
CouxTER [Identical with that found by
Tonisation Chiamber : Preliminary Letter].
E. Regener and G. Plotzer. (Nature, 1st
Sept. 1934, Vol. 134, p. 325.)

O~ TuHE MATHEMATICAL ANaLysis or CosMic-
Ray Dava-—L. V. King. (Phys. Review,
1st Aug. 1934, Series 2, Vol. 46, No. 3, pp.
154-156)

REPORT ON THE WORK OF THE BARTOL RESEARCH
FOUNDATION, 1933-f934 [including Sum-
mary and Bibliographyv of Work on Cosmic
Rays].—W. F. G. Swann. (Jowrn. Franklin
Inst., August, 1934, Vol, 218, No. 2, pp.
173-241.)

Tue Cosmic Ravs [Survey].——L. Leprince-Ringuet.
(Ann. des P.I.T., July, 1934, Vol. 23, No. 7,
pp- 639-657.)

THE PRESSURE DEPENDENCE OF THE RusipuaL
ToxisaTioN CURRENT, IN CONNECTION WITH
Cosyic Ray MeasuremeEnT.—P. Pfundt.
(Zeitschr. [. Phys.. 4th Sept. 1934, Vol. 9o,
No. 7/8, pp- 440 456.)

ON THE STOPPING OF FAsST PARTICLES AND ON
THE CREATION OF POSITIVE ELLECTRONS.
H. Bethe and W. Heitler. (Proc. Roy. Soc.,
Series A, 1st Aug. 1934, Vol. 146, No. 850,
pp- 83-112))

PROPERTIES OF CIRCUITS

TuE NoN-LINEAR THEORY OF ELECTRIC OSCILLA-
TIONS [Survey, with Bibliography of 87
Ttems].—D. van der Pol. (Proc. Inst. Rad.
Iimg., September, 1934, Vol. 22, No. g, pp.
1051-1080.)

The non-linear theory is involved whenever the
characteristic surface of a valve, i, = f(V,, V,) is
not approximated by a plane, and the bends of
the characteristic have therefore to be taken into
account. ‘‘ From what follows, it will appear
that most of the typical oscillation phenomena
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considered can be investigated and explained with
the aid of a simple anti-symimetrical characteristic
of the form ¢ = av — y2®. On the onc hand,
the presence in this equation of a term like Bu2,
which is well known, to explain detection and
modulation, is not essential for a clear insight into
most of the many oscillation phenomena which
we discuss below. On the other hand, the intro-
duction of the non-linear term — 3%, through which
our non-linear treatment differs from the elementary
and well-known linear consideration of oscillation
phenomena, has, in the course of fourteen years,
proved to yield a great amourt of information on,
and deeper insight into, many oscillation pheno-
mena which the radio worker almost daily en-
counters, and which cannot be understood on the
basis of the eclementary linear theosv.” The
approximations introduced in the writer’s treat-
ment are mostly of a physical nature, but in the
many cases where a later, more rigorous mathe-
matical treatment has led to the same results,
ref rences are given to enable the mathematically
inclined rcader to study the subject in greater
detail.

The cases studied are:—The triode oscillator
with one degree of freedom : free oscillations. The
same, with two more terms in the approximation
to the characteristic. The triode oscillator with two
degrees of freedom (coupled circuits : including the
phenomenon of oscillation hysteresis). The triode
oscillator with external clectromotive force. Free
relaxation oscillation. The relaxation oscillator
with impressed electromotive force ({requency
demultiplication).

CONTRIBUTION TO THE THEORY oF NoxN-LINEAR
CiRCUITS WITH LARGE APPLIED VOLTAGES
[Trigonometric  Polynomial Method, {for
Resistance Circuits, and Its Advantages over
Power Series, Graphical and other Methods :
Calculation of Amplification, Modulation,
and Demodulation Products : Approxima-
tion for Parallel Resonant Circuit Load :
Modulated Amplifier : Need for Fxtension].

-W. L. Barvow. (Proc. Inst. Rad. Lng.,
August, 1934, Vol. 22, No. 8, pp. 964 980.)

SELF-OSCILLATIONS IN CONTINUOUSLY DISTRI-
BUTED SysTuEMs.—Witt. (See under *“ Trans-
mission.”’)

Errect 1IN RecTaNgULarR CONDUCTORS AT
Hicun TFregurNciEs [Experimental Con-
firmation of Cockcroft’s Theorctical For-
mulael.—W. Jackson : Cockcroft. (£2hil.
Mag., September, 1934, Vol. 18, No. 119,
PP- 433-441)

For Cockcroft’s paper see Abstracts, 1929, p.
224. Yor the low-loss air condenser, specially
designed so that the conductor resistance might
form a sutficiently large proportion of the total
circuit resistance, see Jackson, under Subsidiary
Apparatus and Materials.”” The theoret:cal and
experimental curves (at 45 m wavelength) agree
well.  In Fig. 3 the calculated resistance perimeter
curve is compared with that for an elliptical section,
calculated from Strutt’s formula, and with the
d.c. resistance of a strip of width equal to the peri-
meter of the rectangular section.
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New REPRESENTATION OF THE PROPERTIES OF
Two CourLEp Circurts [leading to a
Method of obtuining, bv Suitable Choice of
Coupling and Decrements, a Practically
Constant Secondary Amplitude over a \Wide
Frequency Band, while preserving a High
Efficiency].—R. Mesny. (L’Onde Elec., July,
1934, Vol. 13, No. 15!, pp. 289-316.)

“ Thanks to suitably chosen notations, the writer
represents the secondary intensity by a surface
whose examination allows the difterent forms of
its variations to be perceived at a glance : he also
shows how a plane diagram can be constructed
which is valid for all cases and on which the numeri-
cal values of the intensity can be determined
graphically, or the problems involved in the coupling
can be solved. . . .”

TasLes ror THE CALCULATION OF THE
WORKING ATTENUATION OF A SERIES OF
QuapriroLes.——P. Behrend. (I F.T., July,
1934, Vol. 23, No. 7, pp. 159-162.)

CURrVE

THE Usk or Locus CURVES FOR TiE CALCULATION
or THE CHARACTERISTIC INPEDANCE, ATTEN-
UATION AND IMPEDANCE ANGLE OF QUADR!-
POLES WITH LLoss Resistaxcrs.—1. Vilbig.
(T.I'T., August, 1934, Vol. 23, No. 8, pp.
185-191.)

INPUT RESISTANCE AND WORKING ATTENUATION
OF QUADRIPOLES. —W. Welnitschke. (7.F.7T,
April, 1934, Vol. 23, No. 4, pp. 87-93.)

PERFORMANCE DraGgraMs ror NoN-D(ssIPATIVE
SYMMETRICAL  LATTICE-TYPE  NETWORKS -
showing the Ettect of Ditferent Terminal
Resistances], and ON Tir CHARACTERISTICS
oF AN ELECTRICAL WAVE FILTER WITHOU'T
THE SENDING IIND TERMINATING RESIST-
ANCE.—Z. Kamaychi. (Rep. of Rad. Res.
e fapan, April, 1934, Vol. 4, No. 1, Supp.
p. 4: abstracts only.)

ON THE CHARACTERISTICS orF DISSIPATIVE TRANS-
MITTING NETWORKS, WITH SPECIAL REFER-
ENCE TO THE ATTENUATION CHARACTERISTICS.
—7. Kamavachi. (Journ. I I E. Japan,
May, 1934, Vol. 43 [No. 5], No. 550, p. 405 :
English summary p. 61.)

TRANSMISSION ADMITTANCE AND SIGNAL DISTOR-
TION IN TELEGRAPH SYSTEMS wWITH ILINEAR
DEPENDENCE oOF DI’HASE ON FREQUENCY
[and a Comparison between Systems with
Rectangular and Cosine Admittance Curves,
as regards Speed, Distortion and Inter-
ference] —O. Erhardt. (Z.N.T., August,
1934, Vol. 11, No. 8, pp. 267-281.

oN METHODS or CoMPUTING MoDULATION
Propucrs [Bartlett’s Method particularly
suitable when First Few Derivatives are
sutficient : a More General Method based on
Bromwich’s Work on Contour Integrals].-
W. R. Bennett and S. O. Rice: Bartlett.
(Phil. Mag., September, 1934, Vol. 13, No.
119, pp. 422-424.)

For Bartlett's paper see Abstracts, June, p.
320, I-h col. For Bennett’s previous work giving
expressions for modulation products in terms of
contour integrals see 1933, p. 389. ' In this note
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it will be shown that Bartlett's result can be de-
rived from a contour integral provided that the
derivatives of the characteristic of the device are
continuous, a restriction that need not be satisfied
if the modulation products are computed from the
contour integral directly. The contour integral
thus appears to have a more general field of appli-
cation than the operational formula.”

STRAIGHT-LINE DETECTION WiTH DioDES. —Roberts
and \illiams. (See under ‘ Reception.”)

THE DEPENDENCE OF THE AMPLIFICATION RATIO

oN THE Varve CHARACTRRISTIC.—LEmer-
sleben.  (See under ““ Valves and Ther-
mionics.”’)
TRANSMISSION
SELF-OsCILLATIONS 1N CoXNTINUOUSLY  DISTRI-

BUTED Svstems [Mathematical Investiga-
tion of Lecher-Wire Systems, as a First Step
to a General Theory]..—A. Witt.  (Physik.
Zeuischy. der Sowietumion, No. 0, Vol. 5,
1934, Pp- 777795
“ Only the case of approximately sinusoidal
oscillations is considered. The excitation conditions
are set out, the amplitudes ol stationary oscilla-
tions calculated, and their stability examined. As
an cxample the oscillations of a Lecher system are
chosen, at one end of which a capacity 1s con-
nected and at the other a negative resistance with
falling characteristic. In a given condition a
number of overtones can, in general, be excited.
On an increase of the resistance all first overtones
become unstable, and the system, if it was originally
oscillating to one of thesc overtones, jumps to
higher overtones with smaller amplitudes. On
cutting out the resistance [or reducing it, as by
decreasing the wire spacing] the oscillations do not
break off but continue with greater amplitudes.
In this way the system can be changed from one
oscillation system to another. The work repre-
sents only a first attempt at the mathematical
treatment of non-lincar continuously distributed
oscillation systems. From a mathematical stand-
point it is not based sufficiently strictly.”

Tur CONSTRUCTION OF NEw VALVES TO PRODUCE
VERY SHorT FELECTRIC WavEes [Micro-
Waves] i1x T ReTarpiNg-F1erp Circutr
[Preliminary Communication].—O. Pletscher
and K. Miiller.  (Physik. Zeitschr., 15th Aug.
1934. Vol. 35, No. 10, pp. 654-657)

The writers' object was to lessen, if possible, the
number of degrees of freedom of the Lecher-wire
system external to the oscillating valve, and to
design generators to give definite wavelengths,
determining their dimensions beforehand. The
principle of the arrangement adopted was that two
clectrodes (grid and anode), with their leads, were
combined inside the tube to form a closed, homo-
geneous double system of conductors, while the
3rd electrode (the cathode) took the form of a
capacitatively coupled, tunable, secondary single
wire resonator. The energy was tapped off sym-
metrically from the double system. Figures are
given of possible electrode arrangements to satisfy
these yeometrical conditions. In practice it was
found that such a valve generated only the funda-

012

THE WIRELESS ENGINEER &

mental wavelength of the double system. A push-
pull arrangement for A~ 6ocm is also described
which gives very stable oscillations and delivers
an output of several watts.

Eirrcrrox OscivLations witHout Tuxep CIRCUITS
[Positive-Grid Generator without Lecher-
Wire System: Several Regions of Oscilla-
tion observed : Comparison of B-IX, Scheibe,
Hollmann and Rostagni Wavelength Re-
lationships : ete.].—W. H. Moore.  (Proc.
Inst. Rad. I'ng., August, 1934, Vol. 22, No.
8, pp. 1021-1036.) Further development of
the work dealt with in 1931 Abstracts,
p- 612.

AN INFLUENCE ofF THE Grip ExtErRNaL CirculT
ox THE PropucTioN OF ULTRA-SHORT-
WavE [Micro-Wave] ELECTRONIC OSCIlLLA-
Tions.—I. Yamamoto and Y. Degawa.
(Journ. I.I:.L. Japan, May, 1934, Vol. 54
[No. 51, No. 550, p. 402 : Enghsh summary
p- 60)

PHASE ANGLE oF Vacuum [UBE TRANSCONDUCT-

ANCE AT  Viry HigH FRUQUENCIES. —
Llewellyn. (See under '* Valves and Therm-
ionics.”’)

FACTORS INFLUENCING THE OUTPUT AND LFFI-

ClENCY OF MacNrTrON Oscirratioxs land
the Design of a Magnetron to give 100w
Radiated Power at 70 gocm with an
Efficiencv of about 30% —Slutzkin, Lel-
jakow, Ivopilowitsch and others.  (Physik.
Zeitschy. dev Sowielunion, No. 6, Vol. 3,
1934, pp. 887 gor)

Dependency of intensity on the angle between
directions of field and filament; intluence of the
ficld strength on intensity and ethciency (zero
tfilament ficld angle) ; of the voltage, on the same ;
of the heating; of the gap between the anode
half-cylinders ; of the anode dimensions. Mech-
anism of the production of oscillations in split-
anode magneirons: some constructional points
in the design of high-output magnetrons (desira-
bility of having the oscillating circuit inside the
container, with the aerial either led into thts or
inductively coupled outside: fracturing of bulb
when strong fields are used, its cause, and its pre-
vention by discs between filament and  bulb,
perpendicular to lines of magnetic ficld : protection of
filament ends and bulb against electron bombard-
ment, by these discs: difficulties in preventing the
overheating of filament, with progressive increase of
oscillation intensity, by currents produced by the
ultra-high-frequency field, leading to the necessity
for limiting the input energy by a resistance of
several thousand ohms inserted in the anode
circuit).

MacxETRON OscirLaTtioxs [Identical with * Dyvna-
tron ” Oscillations]. —E. C. S Megaw.
(Nature, 1st Sept. 1934, Vol. 134, PpP. 324-
325.)

The magnetron oscillations discussed were de-
scribed by Posthumus (Abstracts, October. pp.
557-558), and the *‘ dynatron’ oscillations by
Megaw (1933, p. 324, and February, p. 94).
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A NoTE oN MacxiETRON THEORY [Experimental
Confirmation of Megaw’s Defence of Hull's
1921 Interpretation (' Quasi-Cardioid ”
Paths) agamst his 1924 (" Concentric
Circles " for Magnetic Tields above Critical
Value)]—F. T. McNamara. {Proc. Imnst.
Rad. I'ng., August, 1934, Vol. 22, No. 8,
pp- 1037-1039.) See Megaw, 1933 Abstracts,
pp. 270 and 324 (I-h column).

ULTRA-SHORT WAVE GENERATOR [Avoidance of
Fused-In H.I'. Connections by Enclosing
Push-Pull Svstem with Grid and Anode
Circuits in Bulb: Inductive Coupling to
External Circuit: Tuning Condenser (Differ-
ential) with Fixed Plates inside Bulb and
Movable Piates outside].—V. IX. Zworykin.

(U.S.A. Pat. 1930499 : pub. 17.10.1933:
Hochjf:tech. 1. Llek:akus., May, 1934, Vol. 43,
No. 5, p. 178)

SoME Svccrssrui. EXPERIMENTAL GEAR FOR 2%
AND 1} METRE ULTRA-SHORT WAVES.-
R. A, Hull. (QST, September, 1934, Vol.

18, No. g, pp. 1315 and 88.)

QUENCHED-SPARK GENERATOR FOR MICRO-WAVES
[Concentric Tube Type]—L. Rohde and
H. Schwarz. (German Pat. 591276, pub.
19.1.1934 : Hochf:tech. w. Llek akus., May,
1934, Vol. 43, No. 3, p. 178) See 1933
\bstracts, pp. 501-502.

Micro-WaveE GENERATOR USING A DISCHARGE
IN A COLLOIDAL SOLUTION OF METAL PAR-

ticLes.— C. W, Hansell.  (US.A.  Pat,
1945 039, pub. 30.1.1934)

PirEzOLLECTRIC STaBiLISATION OF Hicw [and
Ultra-High] Frequrxcies [Quartz pre-

ferable to Tourmalin].
son. (See under
Standards.”’)

NEW ’orL1CE TRANSMITTER [350 Watts, for Moderate
Area Coverage: Crystal-Controlled Oscil-
lator with Ganged Switching for Rapid
Trequency Shifts between 1.5 and 3 Nc s].
—\Western Lilectric Company. (Rad. Ingi-
neering, August, 1934, Vol. 14, No. 8, pp. 7-9.)

-Osterberg and Cook-
“ Measurements  and

FreEQUENCY ' VARIATION IN COMMERCIAL SHORT-
\Wave TraxsMmITtErs.—I. Koga and M.
Hase. (Journ. I.EI.. Japan, May, 1934,
Vol. 354 [No. 5], No. 550, p. 409 : Japanese
only.)

NoTE ON THE SYNCHRONISATION OF BROADCAST
StatioNns WJZ axnp WBAL.—Norton.  (See
under ‘‘ Stations, Design and Operation.”’)

C~ THE CAUSE OF THE WANDERING OF THE INTER-
FERENCE WAVE orF ComyonN-WaVE TRaNs-
M1TTERS [Wandering of Maxima and Minima
Points in the Interference Zone of Cable-
Controlled Svstems: Improvement by In-
troduction of Mechanical Declay Device
(Separately-Excited Tuning York) between
Fundamental-Frequency  Generator  and
Transmitter at the Controlling Station].

P. R. Arendt. (/.F.T., August, 1934, Vol
23, No. 8, pp. 198-200) For previous
papers see September Abstracts, p. 496.

See also next reference.
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COMPARISON OF Various SysTeMs oF CoMMON-
WavE BRoOADCASTING.—Arendt.  (See under
“ Stations, Design and Operation.”)

DiscussioN ox *“ OptimUM OPERATING CONDITIONS
ror Crass C AMmrLIFIERS "' [Definitions of
Linear and Class A, B, “ B”” and C Ampli-
fiers]. —Everitt.  (/roc. Inst. Rad. Fng.,
September, 1934, Vol. 22, No. 9, pp. 1139
1140). See April Abstracts, p. 203.

EXPERIMENTS ON THE MoDULATION OF A TETRODE
Powrr AxmpLiriErR [and the Success of
Constant-Voltage Modulation in the Screen-
Grid Circuit].—D. Hiraga. (Rep. of Ruad.
Res. in Japan, April, 1934, Vol. 4, No. 1,
Supp. p- 6: abstract only))

A SuorT-Cur’ METHOD rOoR CALCULATION OF
HaryMoNIic DISTORTION IN WavE MoDULA-
TioN [ Ordinate-Ditference Harmonic Analy-
sis 7 Graphical Method, for All Stages of a
Class B Audio Amplifier].—I. E. Mouromt-
seff and H. N. Kozanowski. (Proc. Inst.
Rad. I'ng., September, 1934, Vol. 22, No. g,
pPp- 1090--1101.)

A time-saving procedure applicable to all sym-
metrical periodic curves containing harmonic
components plotted to the sine of the fundamental
frequency, for the calculation of such components
up to the 11th order.

ErectroN-CoUPLED OSCILLATION EXCITED BY THE
Dyxatrox C KippscHwincunag.”  Part 1
[and a DMethod of generating Sharply-
Peaked Voltage Wave Form] —T. Havasi.
(Journ. I.LE.E. Japun, May, 1934, Vol. 54
No. 5/, No. 580, p. 401 : English summary
p. 60.)

EXPERIMENTAL AND ANALYTICAL STUDIRS OF
NEGATIVE-IRESISTANCE OSCILLATORS  BY
MEANS OF SECONDARY FELicTrONS [Dyna-
trons and Duo-Dvnatrons — T. Hayasi.
(Rep. of Rad. Res. im Japan, April, 1934,
Vol. 4, No. 1, pp. 1-34: in English)) In

two parts. For Part I see September
Abstracts, p. 497, and for Part II, <bid.,
PP 496-497

RECEPTION

Tur RecEPTioN orF WIRELESS SIGNALS IN NAvaL
SH1ips [Aerials and Cable Systems: General
Requirements of Naval Reccivers (with
Discussion of Selectivity Problem) :  De-
scription of Receivers: Power Supplies].—
W. F. Rawlinson. (Journ. [.IFE., Sep-
tember, 1934, Vol. 73, No. 453, pp. 2903-316.)
The full paper and Discussion, a Wircless
Fngineer summary of which was referred to
in July Abstracts, p. 382.

AN Exavination oF THE CAUSES AND NATURE
OF THE INTERFERENCE TO WHICH THE
WIRELESS COMMUNICATIONS OF THIE MER-
CANTILE MARINE ARE SUBJECTED.—]. A,
Slee. (Jowrm. I.E.I., Scptember, 1934,
Vol. 75, No. 453, pp. 353 37%) The full
paper, with Discussion, a Wireless Lugineer
summary of which was referred to in October
Abstracts, p. 561.
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THE NEW STANDARD 7’ RADIO RECEIVERS FOR
CoymERrCIAL  Links (RM.6, R.M.7 and
R.M.8).—L. J. Heaton-Armstrong and L. T.
Hinton. (Elec. Communication, Julv, 1934,
Vol. 13. No. 1, pp. 60-75.)

O~ CoNvErsioN DETECTORS [for Superheterodyne
Receivers :  Theoretical and Ixperimental
Comparison of Diodes, Variable-Slope De-
tectors, Double-Grid (including Octode and
“ Emission Valve”) and Grid-Anode De-
tectors:  Equation covering All Types:
Apparatus for Measurement of Conversion
Gain and Harmonics].— M. J. O. Strutt.
(Proc. Inst. Rad. Ewng., August, 1934, Vol
22, No. 8, pp. 981-1008.)

This is the work promised in the writer's pre-
vious theoretical paper, dealt with in March Ab-
stracts, p. 148. Measured and calculated data
agree as wcell as could be expected. Conversion
gains of more than 400 were found with modern
valve conversion detectors. It is pointed out that
distortion can be determined by measuring the
harmonics. There is a bibliography, chiefly of
1030/1934 work.

SUPPRESSION OF INTERLOCKING IN FirsT DETECTOR
CIRCUITS : ADDENDA TO BIBLIOGRAPHY.
P. W. Klipsch. (Proc. Inst. Rad. Fng.,
September, 1934, Vol. 22, No. 9, p. 1050.)
See September Abstracts, p. 498.

STRAIGHT-LINE DETECT10N wWiTH Diopes [Theoreti-
cal Treatment with Experimental Confirma-
tion and Cathode-Ray Oscillograms : Almost
Perfect Detection even with 1009 Modula-
tion, by Proper Choice of Circuit Constants :
Beneficial Iffect of Positive Grid Bias :
Treatment applicable to Power-Grid and
Power-Anode Detection and Duo-Diodes].
—F. Roberts and F. C. Williams,  (Journ.
I.I' E., September, 1934, Vol. 75, No. 53
pp. 379-388.)

A NoveEL REGENERATIVE RECEIVER [Pentagrid
Converter Valve used as Combined IRenegera-
tive Dectector and DBeat Oscillator, S-G
Scction as Detector: for all Frequencies
between 10kc/s and 28 Mcfs|—R. C.
Couppez. (QOST, September, 1934, Vol
18, No. 9, pp. 42-43.)

(1) ON THE SENSIBILITY OF A SUPER-RUGENERATIVE
ReceiveEr [for Ultra-Short Waves @ (2)
STUDY ON SUPER-REGENERATION WITH A
CaThODE-Ray  OSCILLOGRAPH :  and  (3)
SYNCHRONTSATION OF A SUPER REGENERA-
TIVE RECEIVER.—H. Ataka. (fourn. 1.I:.E.
Japan, May, 1934, Vol. 54 [No. 5, No. 550,
PP 413, 414 and 415: Inglish summaries
pp. 63-64.)

(1} For too small quenching {requencies the
sensitivity is as low as for too bigh; there is an
optimum frequency. Except in the case of very
low quenching frequencies, the sensitivity increascs
gencrally as the quenching voltage increases; the
optimum quenching frequency moves to lower
frequencies as the quenching voltage decrcases.
(2) * From these figures it is found that the signal
affects chiefly the start of the oscillation. . . . The
maximum amplitude of the oscillatory voltage
remains almost constant, irrespective of the in-
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tensity of the incoming signal.” This agrees with
Roosenstein’s  theory (January Abstracts, pp.
35-30). The characteristic background-noise in
the absence of a signal is due to the initiation of
oscillation by irregular shot and thermal-agitation
cffects, ete. | the irregularity is shown by the heavy
fluorescent spot.  (3) The suppression of the
characteristic noise by the arrival of the signal is

due to the svnchronising effect of the latter.
Synchronisation occurs when X = md; or Agjn,
where m and #» I, 2, 3 ... This has been

verified for values of # up to 63 and # up to 2.
The application of these phenomena to a super-
regenerative wavemeter has already been described
(February Abstracts, p. 105, I-h col.) and here, as
an example, the calibration of a short-wave wave-
meter by a super-regenerative wavemeter for ultra-
short waves is shown in IFig. 3. ~ For other previous

work see 1933 Abstracts, p. 620.

SOME SUCCESSFUL EXPERIMENTAL GEAR FOR 2}
AND 1} DMETRE ULTRA-SHORT WAVES. —
R. A. Hull. (QST, September, 1934, Vol.

18, No. 9, pp. 13-15 and 88.)

DiscussioN  oN THE  SpPoNTANFOUs  Back-
GROUND  NoOISE IN  AMPLIFIERS DUE TO
THERMAL AGITATION AND Sinor ErFreEcTs.”’

. B Llewellyn: Moullin and Ellis.

(Jowrn. I.L.I.., September, 1934, Vol 73,
No. 4353, pp. 395-398.) I'urther discussion
of the Moullin and Ellis paper dealt with in
Abstracts, June, p. 321. Llewellyn deals
with the wide difference between some of the
results and conclusions and those reached
by himself (1930, pp. 279 280). The
authors reply.

A MEASURING METHOD ror THE COMPARATIVE
Estivarion or BROADCAST INTERFERENCE
[for Judging the Iitticacy of Interference-
Quenching Measures.—F. Conrad and H.
Reppisch.  (Funktech. Monaishefte, August,
1934, No. 8, pp. 315-318.)

The writers’ ILAT paper (July Abstracts, p.
380) dealt with the actual meuasurement of the
strength of interference. The test equipment here
described gives no absolute values but is used
by the German P>.O. to test the eflicacy of quenching
measures  applied to electrical appliances. ‘lhe
test room 1s provided with a double-walled copper-
gauze cage containing a broadcast receiver with two
rf stages and a graduated sensitivity control,
together with apparatus for judging the signal
strength both subjectively and objectively. TIor
the latter purpose either an impulse meter (with
galvanometer) or a “ barometer ” glow-discharge
tube is emploved (see Iig. 3). The receiver is
connected to an aerial, outside the cage, which can
be raised or lowered so as to vary its coupling with
a double overhead line of vanable length or with a
power cable of about 300 metres’ length (see the
theoretical diagram LI’ig. 1), either of which can be
made to supply the interference source Sts. In
each test this aerial coupling is altered so as to
give a suitable interference strength, after which
the graduated sensitivity control is adjusted till
some standard strength (e.g., threshold of audibility
on loudspeaker) is reached.

The last part of the paper gives a discussion of
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what the writers call the “ normal interference
condition” and the value of the maximum per-
missible r.f. interference. It is shown that this
value depends on three independent quantities—
the local field strength of the station received, the
overall acoustic transmission loss measuring the
ratio between the volumes at the transmitting
microphone and at the reproducer, and the nature
of the programme item. The necessity for in-
volving acoustic quantities in the quantitative
specification of interference is recognised in the
Austrian instructions (see next reference) according
to which the received interference is compared
with ““ normal ”’ reception which is taken at a given
distance from the loudspeaker in a room of specified
dimensions : the maximum permissible inter-
ference must be at least jodb below the ““ normal”
reception.

REGULATIONS CONCERNING THE ELIMINATION OF
INTERFERENCE WITH BROADCAST RECEPTION.
(Clekirol w. Masch:law, No. 19, Vol. 52,

1934, p- 223.) See end of preceding abstract.

GERMAN P.O. RESULTS IN TREATING CASES oOF
INTERFERENCE. —(E.T.Z., 30th Aug. 1934,
Vol. 55, No. 35, p. 866 : paragraph only.)
Between January, 1930, and June, 1934, the
P.0O. has cured 140000 cases. The causes were :-—
small motors, eic., in home, farm or commerce,
309 ; faults in the receiving installation, 24% ;
atmospherics and untraceable sources, 189, etc.
489 of the cases werce dealt with at the source and
319 at the receiving end.
ANTI-INTERFERENCE SCREENING  OrF  IGNITION
[.EADS INCREASES DETERIORATION OF RUB-
BER BY OzoNE.— Vichmann. (See abstract

under “ Subsidiary Apparatus  and  Ma-
terials.”’)
ELECTRICAL INTERFERENCE.—A. Morris.  (Wireless

World, 27th July, 1934, Vol. 34, pp. 59 60.)

Describing some of the problems involved
in defining what degrce of radiation from
electrical plant constitutes interference  with

broadcast reception.

RECEIVING
(See under

PoInTERS ON Noise-REDUCING
AxTENNA  SysteMs.-—Hatry.
Aerials and Acrial Systems.”)
OPERATION OF A NEw ALL-WAvE
ANTENNA SYSTEM
“ Acrials and Aerial

THEORY AXND
Not1sE-REDUCING
Aceves.  (See under
Svstems.”’)

NoTE oN A Causk or REsibuaL Huaix RECTIFIER-
Iter  Svystevms [Capacitance of Power
Transformer Secondary to Earth by-passes
Filter System when Chokes are in Negative
Lead and Negative Output is earthed].

F. E. Terman and S. B. Pickles. (I’voc.
Inst. Rad. IEwng., August, 1934, Vol 22,
No. 8, pp. I040-1041.)

VoLUME-RANGE ‘“ CoMpRESSION 7’ AND ““ EXPAN-
s1oN 7 At TRANSMITTER AND  RECEIVER

RESPECTIVELY : IMPROVED REPRODUCTION
or Broapcast Music aND Grzatry IN-
CREASED SicyNaL/Noise  Ratio—Nestel :
Sowerby. (See abstracts under ** Acoustics
and Audio-frequencies.”)
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REesistaNcE TuNinG.—(Wireless World, 27th July,
1934, Vol. 34, p. 58) _
A short description of the new method of tuning
due to Cabot (September Abstracts, p. 497.)

PERMEABILITY TuxiNGg [and the
meability Tuner|.—(Wireless
Aug. 1934. Vol. 34, pp. 139 140).
Polydoroff, 1933 Abstracts, p. 393.

Varley Per-
World, 17th
See also

TuE MEASUREMENT OF RECEIVER PirRFORMANCE.
(Wireless World, 17th Aug. 1934, Vol. 34,
pp. 130 138.)

“ Rapio RiceivErR MeasureveNTs’ [Text Book
for Service Engineer: Review]—R. M.
Barnard. (Llecivician, 17th  Aug. 1934,
Vol 113, No. 2933, p- 219.)

STEp-BY-STEP  Wavinaxp  Coveragr.—(Waireless
World, 31st Aug. 1934, Vol 34, p. 195.)
A suggested modification to the ** Single-
Span ' principle of reception dealt with in
June Abstracts, p. 322.

Orywric $.5. Srx [ Single Span” Tuning, A.C.
Mains).—W. C. Cocking.  (Wireless World,
roth, 17th and 24th Aug. 1934, Vol. 34,
pPP. 90-93, 129—134 and 155-150))
THREE-VALVE IIExODE UNIVERSAL SUPERHET.—
K. Konig. (Fuuktech. Monaishefle, August,
1934, No. 8, pp. 303-308.)
\.C. SiuorT-Wave RECEIVER [3-Valve].
(Wireless World, 31st Aug. and 7t Sept.
1934, Vol 34, pp. 192 194 and 200-212.)
AMERICAN SETS AxD Varves. J. H. O. Harries.
(Wireless World, 27th July, 1034, Vol. 34,
pp. 52-54.) A general description of current
American practice, especially in the matter
of car and battery sets and their associated
equipment.

1935

A REVIEW oF GERMANY'S PrEMIER ENMIBITION
1934 Berlin]—(Wireless World, 31st Aug.
and sth Sept. 1934, Vol 34, pp- 196-199
and 216 218.)

1934 Paris Rapio EXHIBITION. (Wireless World,
215t Sept. 1934, Vol. 34, pp. 248-250.)

Orvympia [1934 . a Stand-to Stand Report].
(Wiveless World, 24th Aug. 1934, Vol. 34,
pp. I57-130.

RADIOLYMPIA  1934.— (Nalwre,
Vol. 134, pP- 294.)

Tue TrEND oF DrOGREss [in the Design of Re-
ceivers and Assoclated .\pparatus, as re-
flected by the Olympia Showl. (Wiveless
World, 1oth Aug. 1934, Vol. 34, PP. 94—
99, 104106, 108110, T1I1-112 and 113-114.)

THE ALPHABETICAL STATION SELECTOR [Tuning
Scale].—AEG. (Zeitschy. v.D.I., 18th Aug.
1934, Vol. 78, No. 33, p. 977.)

AvtoMmatic Rapio Tuwixg [ Tune-o-matic ”’
Clock for Pre-Selected Programne Switch-
ing].—A. A. Kent. (Scient. American, Sep-
tember, 1934, Vol. 151, No. 3, Pp- 144 145.)

25th  Aug. 1934,



November, 1934

AERIALS AND AERIAL SYSTEMS

Experimental] INVESTIGATIONS OF THE RADIATION
Fierp or A DiroLte AT 1 METRE WAVE-
LENGTH [and the Effects of Metal, Glass and
Wood Screens: the Intluence of Earth
Reflection on the Vertical Distribution, for
Horizontally and Vertically Polarised Ultra-
Short Waves].—W. Hiibner. (Archiv f.
I'lekiroi., 18th Aug. 1934, Vol. 28, No. 8,
PP. 468-476.)

Tor the necessary point-by-point measurement
of the feld strengths, without upsetting the ficlds,
a4 small receiver was used connected by a screened
cable to the test table. Tig. 2 shows the diagram
of connections, with anode repose-current com-
pensation. The receiver valve was found to show
a marked photo-sensitivity (¢/. Pungs and Schulze,
Abstracts, 1931, p. 387) and had therefore to be
protected by a metal screen.

In investigating the action of the various screens
interposed in the radiation field, the transmitter and
screen were kept stationary (contrast Seiler, 1931,
p. 262) and the receiver moved from point to point
of the horizontal plane, about 1.20m above the
ground, the current change being taken at about
every 25cm. The distorting effect of re-radiation
from the receiver was shown to be small. Tor
these tests the dipoles were vertical. TResults are
shown in I'igs. 5-8, which give the lines of equal
field strength in the absence of any screen. and with
a metal, glass and wooden screen, respectively.
The formation of standing waves in front of the
metal screen is seen : at the edges there is difirac-
tion, which is so great that behind the screen, at
the centre, the resulting field is stronger than at
the sides. The field strength behind the glass
screen (8 mm  thick) is greater than behind the
metal (0.2 mm); behind the wood screen (6 mm)
it is still greater.

Lor investigation in the vertical plane the re-
ceiver was raised and lowered from an 11m gallows,
while the horizontal range was varied by moving
the transmitter. Equul field strength lines in the
vertical plane are shown in Figs. g 11 for a hori-
zontal dipole, for transmitter heights of 1.15, 3.30
and 3.85 m respectively. The maxima and minina
due to interference between direct and ground-
reflected waves are clearly seen. Their number
increases with the height of the transmitter above
ground. In Iigs. 10 and 11 the theoretical hyper-
bolas of the interference minima, calculated on the
assumption of a phase shift at reflection of 180
for all angles of incidence, are introduced. The
observed interference minima are shown by small
circles, and are seen o correspond almost exactly
with the theovelical hvperbolas. Since, by theory,
the phase shift is 180" for an angle of incidence of
o’ and decreases with increase of the angle, the
decrease being smaller the greater the conductivity
of the carth, the above agrcement between the
calculated and observed hyperbolas indicates that
the conductivity is so great for these short waves
that the lines of equal field strengths can be drawn
on the assumption of an image dipole under the
ground.  Tor a transmitter height of 21 . A/4 and
(2# + 1) . A/4 there must exist, vertically above
the transmitter, minima and maxima (respec-
tively) of field strength, as a result of the inter-
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ference of direct and reflected waves and the 180
phase shift at reflection.

The interference maxima and minima are more
marked near the carth than at greater heights :
this conforms to theory, since the path difference
of direct and reflected waves increases with in-
creasing height, and with it the ditterence in
amplitudes : and the greater this difference in
amplitude, the weaker the interference. More-
over, the amplitude difference is increased by the
fact that penetration into the ground increases with
increasing angle of incidence —an added reason for
the less marked maxima and minima at the greater
heights. For an angle of incidence of 0° the path
difference between direct and reflected waves is
zero . the amplitude loss due to penetration dis-
appears and the phase shift amounts to 180° : the
field strength along the surface therefore vanishes,
as is actually found to occur.

\With vertical dipoles the field strength maxima
and minima also occur (Fig. 12). but the curves are
less easily constructed. The maxima and minima
are not so pronounced as in the case of horizontal
polarisation, and the ratio dipole-length 'wavelength
has more influence. A horizontal dipole has all its
parts approximately at points of equal field strength,
so that at a suitable distance from the transmitter
the wave-front may be regarded as plane: a
vertical dipole, on the other hand, has its ends
extending into regions of higher field strength, so
that what is measured is the mean fleld strength.
To explore the field more accurately the shortest
possible dipole would be needed, nccessitating also
a more sensitive receiver. Comparison of I'ig. 12
with the curves for the horizontal dipoles shows
that the upwards radiation, as would be expected
{from its characteristic, is less for the wvertical
dipole. “In general, at a given distance, the
vertical dipole scems to give a lower field strength
than the horizontal dipole. At the distances in
question a rotation of the plane of polarisation was
not observed.”

The writer points out that if these results can
be taken to apply at longer ranges over a flat
terrain (the tests were on a small drill-ground), it
must be concluded that the transmitter should be
placed so low that only one interference maximum
can be formed, so that the position of the receiver
may be as little critical as possible. There would
be, however, the disadvantage of lower tfield
strength.  Similarly o vertical dipole would be
preferable, at transmitter and receiver, so far as
maxima and minima are concerned, but here again
a decreased field strength would be suftered.
“ The best solution appears to be the horizontal
dipole with a low transmitter position.”

Ox THE Gaix or A PParaBoLIC REFLECTOR.
Y. Aoi. (fourn. [.I:IX Japan, Nay, 1934,

Vol. 54 [No. 5, No. 550, p. 317: English
summary p. 43.)
Rapration CHARACTERISTICS OF OpeEN  WikE

Traxsmission Lines [and the Possibility
of Narrow Lobes of Radiation of Appreciable
Amplitude in spite of T.ow Total Radiation
Loss| - T. Walmslev. (Phil. Mag., August,

1934, Vol. 18, No. 118, pp. 236-240.)
Further development of the work dealt with in
1931 Abstracts, p. 616. Although not serious for
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transmitting systems, the narrow lobes might,
if they existed, give a disturbing pick-up when
the lines were used between uerial and receiver.
The discussion leads to the conclusion that a
perfectly balanced twin transmission line such as
15 used for feeding beam arrays does not produce
high-amplitude lobes of radiation : and, conversely,
that the pick-up of a long line, for radiation
arriving in any particular direction, is not great
relative to that of a short line.

DIRECTIVE PrROPERTIES OF MEDIUM-WAVE AERIALS
Experimental Investigation of Effects of
Phase Change and Current-Ratio Change
in a System of Two Spaced Quarter-Wave
Aerials for Directive Broadcasting Trans-
mission|.—H. J. Wassall. (Marcont Review.
July/August, 1934, No. 49, pp. 11-17.)

It was found that phase control had a major
cffect on the general shape of the diagram.
By this means a considerable varietv of shape is
obtainable. Thus “ A" of I'ig. 4 has a front/back
ratio of about 2.5/1, while “ B " is a dumb-bell
diagram of {ront-or-back to side ratio of about 2/1
and should be particularly useful for a long and
narrow country. The effect of alteration of current
ratio, on the other hand. isin comparison only a
second order eftect; it is greatest along or near
the line of the aertals. Thus by suitably propor-
tioning both phase and magnitude it would be
possible to obtain zero radiation in one direction
along this line.

ANTI-FADING AEr1aL SysTiMs [for Broadcasting
Stations|.—M. Baumler. (Zeitschr. V.D.1.,
18th Aug. 1934, Vol. 78, No. 33, pp 969 973.)

Tueory AND OPERATION OF A Niw ALL-WAVE
No1seE-REDUCING ANTENNA SysTEM Broad-
cast and Short-Wave Signals received on
Same Aertal and Lead-In, without Cross-
talk or Interaction and with Elimination
of Man-Made Static.—]. G. Aceves. (Rad.
Lngineering, August, 1934, Vol. 14, No. 8,
pp. 20-21)

The gap of a dipole aerial is bridged by a double
transformer with reversed secondaries, the twin
down-leads being connected to these but also,
through by-pass condensers, direct to the halves
of the dipole. For short waves, therefore, the
double transformer is by-passed by these condensers
and the svstem acts as a dipole, interference in
the down-leads being eliminated by opposition
of currents in the receiving auto-transformer.
With lower frequencies the double transformer
comes into action: the primary currents direct
from the two halves of the dipole now neutralise
each other (since the doublet is no longer acting
as a half-wave aerial) but the currents from the
reversed secondaries are additive.  For wavelengths
in between there is a combined action of the two
types.

PoixTERS ON NOISE-REDUCING RECEIVING ANTENNA
SystiAs [Shielded or Twisted Down-T.eads :
the “ Double-Doublet ” as an All-Wave
Aerial with Twisted-Pair Line, particularly
I:ffective for Ignition Noise on Short \Waves :
etc.]—L. W. Hatry. (QST, August, 1934,
Vol. 18, No. 8, pp. 20-24 and 74, 76.)
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ARrE Goop AERIALS WoORTH WHILE 7—H. F. Smith.
(Wireless World, 10th Aug. 1934, Vol. 34,
pp. 101-102))

Tests leading to the conclusion that a highly
efficient aerial is no longer necessary for its original
purpose of compensating for lack of receiver-
sensitivity, but is still desirable for the purpose
of minimising the effects of mains interference.

INCREASING RADIATING FEFFICIENCY FOR SHORT
ANTENNAS ¢ A CTuneEDp-TorP” SYSTEM FOR
80 axD 160 MeTRE WavEs —R. B. Dome.
(OST, September, 1934, Vol. 18, No. o,
pp. 9-12)

RESEARCHES ON THE FARTHING RESISTANCE IN
Various Tvyvpes or GROUND, AND THE
PreLIMINARY CaLcuLaTiON OF EarTH ELEC-
TrRODES. -F. Sprecher. (Bull. Assoc. suisse
des Elec., No. 15. Vol 25, 1934, Pp. 397—
404.)

VALVES AND THERMIONICS

EXTENSION OF THE GERMAN VALVE PROGRAMME
Fading-Mixing Hexode, Octode, Duo-Diode
and Output Pentode) — (Funhkiech. Monals-
hefte, August, 1934, No. 8, pp. 311-312.)

The Telefunken-Valvo fading-mixing hexode
ACH1 (and BCHI for d.c) may be regarded as an
ordinary fading hexode including in its bulb a
triode oscillutor system using the same cathode
and with its grid connected to the third grid of the
fading hexode. The AVC control voltage is not,
as in the usual fading-hexode circuit, applied to
this third grid: the latter is acted on by the
oscillator system, so that the mixing takes place
here. ‘* By this separation of mixing and oscillating
systems, the various frequency distortions occurring
with the ordinary hexode are avoided, and above
all the advantage is obtained that the mixing
valve can be uscd successtully for AVC without
the oscillator being put out of action. The advan-
tage of the mixing hexode, in giving a complete
de-coupling of the input circuit from the oscillator
circuit, is retained.”

The octode (see also October Abstracts, p. 564)
may be regarded as a combination of fading hexode
and mixing hexode, with the addition of the
properties of a h.i. pentode. The oscillator circuit
is connected to the first grid and to the cathode,
and a putting out of action by too much AVC is
impossible. The next grid acts as anode for the
oscillator ; then comes a screen grid as a screen
between the oscillator and the next grid, which is
the control grid for the signal frequency ; finally
another screen grid and a suppressor grid connected
internally to the cathode and giving the valve a
high internal resistance. In actual working the
fading-mixing hexode and the octode should be
very similar; the main difference is that in the
former the oscillator system is more separated
from the others. Also the octode is only made for
a.c., under the type symbol AKI1.

The duo-diode (AB1 and BB1) has been produced
because the combination of a diode system with an
amplifier system, as in the binode, was not always
a success. The new output pentode BLz is for d.c.
only and has an anode dissipation up to 8 watts.
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O~  CoxversioN DeTecTors [Comparison  of
Difterent Types of First Detector for Super-
heterodyne Receivers).—Strutt. (See under
*“ Reception.”)

Noises or REecEiving Varves [Ratio of Valve
Noise to Amplitication measured for Com-
mercial Valves: Advantage of Low Grid-
Bias and Scrcen-Grid Voltages: Triode
best, Pentode better than Tetrode.
S. Ueno and I. Sakamoto, (Rep. of Rad.
Res. in Japan, April, 1934, Vol. 4, No. 1
Supp. p. 5: abstract only.)

s

MEASUREMENT OF YL1CKER ErrECT [in Diodes].
R. C. Meyer and E. A. Johnson. (Phys.
Review, 15th July, 1934, Series, 2, Vol. 46,
No. 2, pp. 143144

The slope of the line giving the frequency varia-
tion of the fluctuation voltage was found to be
approximately —1. This slope existed when the
space current was limited by space charge. Re-
duction of shot effect to as low as 1/300 of the
calculated value was observed with increase in
emission current. The fluctuation voltage rose
again tovalues greater than thecalculated valuewhen
the filament temperature was sufficiently increased.

ON THE MEASUREMENT Or FREE GRID POTENTIAL
or Trioprs [Data for Indirectly Heated
Type: Lmpirical Formula connecting F,
and I, —Y\. Morita. (Journ. I.L..I. Japan,
May, 1934, Vol. 54 [No. 5], No. 550, p. 403 :
Iinglish summary p. 60.)

ErLecTrRON-OprricAL  CURRENT DISTRIBUTION IN
Grid-] CoNTROLLED ELECTRONIC VALVES.-
M. Knoll and ]J. Schloemilch.  (Awvchiv f.
Llcktrot.,, 18th Aug. 1934, Vol. 28, No. 8,
pp- 507-516.)

Authors’ summary :—'* To decide whether the
current distribution in controllable clectronic
tubes (e.g. amplifying and transmitting valves)
conforms to electron-optical laws, special tubes
were constructed which enabled the current dis-
tribution to be obscrved directly bv means of
fluorescence at the anode or by gaseous excitation.
‘For the first method a funnel-shapéd bulb was used
in which the sloping sides were metallised internally
to form the anode, and covered with a thin tluorescent
layer : an indirectly heated cylindrical cathode
surrounded by a concentric (spiral or mesh) grid
was mounted on the axis of the funncl. The in-
cidence of the clectron current on the anode was
observed (and photographed) slantingly through
the clear-glass, slightly curved end of the bulb.
I'or the gaseous cxcitation method, by which the
course of the electron ravs themsclves could be
observed, an altogether ditferent design of tube
was employed, with a smaller, rectangular clectrode
system (Fig. g) with a meshed anode and control-
and screen-grids perforated with three rows of
about 17 holes each : helium at low pressure was the
filling].

" The observations and measurements gave the
following results: (1) Even in the controllable
electronic valves worked at comparatively low
pressures, the passage of current does not take place
in the form of a continuously flowing * electron
gas’ butin the form of separate rays [corresponding
to the number of openings in the grid] which produce
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a series of typical current-distribution figures on the
anode. (2) Cross section and form of the individual
ravs depend verv much on the grid and anode
voltages. (3) Each of the tvpical current-
distribution figures on the anode can be produced by
different grid and anode voltages. For a given
anode figure (and therefore a given focal distance of
the electron-optical system of the grid openings)
the ratio of control-voltage u., to anode-voltage
U, is constant © e, /u, = (u, -+ D), const.
(4) Consequently, within certain limits imposed
by the aperture and by the repulsive forces of the
electrons at high current values and low e¢lectron
velocities, the cxternal form of the separate rays
depends, for a given electrode svstem, not on the
absolute values of the grid and anode voltages but
on the ratio #gon/u,. (5) Through the * Umgrift’
of the anode round the grid [‘ back-penctration’
froin the anode round the grid into the grid/cathode
space] narrowly confined ravs mav be formed which
impinge on the neighbouring glass walls. It can be
directly observed by what paths the primary
electrons, and the scondarv electrons liberated
at the glass walls, return to the anode’

Ox THE Forn Distortiox [Non-Linear Distortion]
IN AMPLIFIER VALVEs [Method of Calculating
the Magnitude and Nature ot the Distortion
from Five Current Values taken from the
Working Characteristic Curves of the Valve].
—W. Kleen. (/2.\N. 7., August, 1934, Vol. 11,
No. 8, pp- 293-206.)

A method is described which gives the amplitudes
of the various harmonics as linear functions of
current values taken from the working characteristic,
for sinusoidal a.c. applied to the grid. Lhe method,
which was developed independently of a similar one
recently published by Espley (January Abstracts,
P. 40, r-h column) is limited to the casc of a purely
ohmic load, and does not consider the distortions
causcd by the presence of grid current. The function
y = f(r) of the characteristic is replaced, by means of
the Lagrangian interpolation formula, by the
fractional rational function given in cquation 1.
The function values are taken from the curve at
5 equidistant points, including the working point
and symmetrical to this. If 2x - 1 points are
taken the number of overtones which can be calcu-
lated 1s 212 ; with three points, however, the process
is too inaccurate, and with more than hve points
the calculation is too complicated. The procedure
is as follows: - for a known grid a.c. of amplitude
a (taken as 1) the current values are obtained from the
working characteristic (the 2, e, diagram with the
resistance straight line introduced —Ltig. 1} at the
working point /g, the pointe, = 4-a (i.e., 1. and ¢ ;)
and the point ¢, = - a/2 (e, 7.y and ¢ 4);
then these values are introduced into the various
equations 16, giving Cy, the d.c. component, and
Co = C,, the amplitudes of the harmonics.
Tables 1 and 2 show the *‘ klirr ”* factors for a
RENS-type valve under different circuit conditions :
calculated and observed values agree well in each
case.

THE DEPENDENCE OF THE ANMPLIFICATION RAaTIO
ON THE VALVE CHARACTERISTIC.—O. Emers-
leben. (I:.N.T., August, 1934, Vol. 11, No.
8, pp. 297-303.)

“In spite of its age, the resistance-coupled
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amplifier has reccived its main development only
in the last few ycars. Even to-day no satisfactory
comprehension of all its relations has been attained.
In particular it is not always remembered that the
slope S and the internal valve resistance R, are by
no means constant but depend on the working
point used, whereas the ' durchgriff” [1/p] is
constant provided no grid current is flowing. In
the following, therefore, it is taken as constant
for one and the same valve, and in particular
as independent of the negative grid- and the anode-
voltages,” The results obtained, quantitatively
valid Jor the resistance-coupled amplifier, arc
applicable, with small corrections, to other types
of amplifier. -«

Author’s  summary :—" In  resistance-coupled
amplifiers, whose characteristic in the working
zone can be approximated by any parabola of the
nth degree (2 > 1), the dependence of the amplifi-
cation ratio IV on the circuit and valve variables
is investigated (Section III). In particular it
is shown (Section I) that for very general cases
there is a value of ‘ durchgriff * (Dy) for which the
amplification ratio is a maximum. This optimum
“durchgriff’ is calculated (Section 1IV).  The
practicability of the calculation (which also covers
other relations in the resistance-coupled amplifier,
taking fully into account the effect of anode re-
troaction) depends on the introduction of two
dinensionless auxiliary variables a, # (Fig. 1) and
especially of the ‘ voltage-distribution ratio’ w,
in which the anode voltage source (anode battery)
is divided between the voltage drop in the anode
resistance on the one hand and in the anode/
cathode space on the other (Scction V). This
ratio, at the oplimum amplification ratio, is at
most 1/3 (Fig. 2). The ratio of the anode resistance
to the internal valve resistance is, at the optimum,
equal 1o unity only in the exceptional case where
” 3 ; for smaller values of it 1s smaller (Table 1).

‘ For any value of ‘ durchgrift’ (even not the
optimum) the amplification ratio increases if the
anode resistance R, the emission constant ¢, or
the anode-battery voltage is increasced. Although
the amplification ratio is, as is known, always
smaller than 1/D [ie., the amplification ratio is
always smaller than the amplification factor uj,
so that the amount of this change depends very
much on the momentary working point, never-
theless the change is equally great whether the
anode resistance or the emission constant is altered
in the same proportion.”

CoMPUTING MGDULATION
(Sec under

NoTeE ox METHODS OF
P’ropucTts.—Bennett and Rice.
Properties of Circuits.”)

PHASE ANGLE oF VACUUM TUBE TRANSCONDUCTANCE
AT VErY Hich IF'rEQuENciEs [Experimental
Confirmation of Theory]—F. B. clewellyn.
(Proc. Inst. Rad. Lng., August, 1934, Vol. 22,
No. &, pp. 947-956.) Experimental con-
firmation, on wavelengths 7-8m, of the
writer's theoretical results (May Abstracts,

p. 265).

Tur CONSTRUCTION OF NEW VALVES TO PRODUCE
Micro-WAVES IN THE RETARDING-I'IELD
CircuiT.— Pfetscher and Miiller. (See under
“ Transmission.”)
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A NoTe oN MagNETRON THEORY.—McNamara.

(See under ** Transmission.”’)

100 W AT 70 QO C)M.
(See under ' Trans-

A MAGNETRON GIVING
Slutzkin and others.
mission.”’)

Dy~Namic CHARACTERISTICS [of Gascous Discharges :
Comprehensive Surveyv].—R. Seeliger.
(Zeitschr. |. tech. Phys., No. 9, Vol. 15, 1934,

PP 329-342.)

Gas-FILLED VaLve Svmiors |Distinction between
Thermionic Valves and Thyratrons: the
German Convention by Shading]—A. W.
Clarke. (See under “* Subsidiary Apparatus
and Materials.”)

 THERMIONIC EMmission > [Book Review]—A. L.
Reimann. (Journ. Scient. Iustr., August,
1934, Vol. 11, No. 8, p. 268.)

RerLecTiON COEFFICIENT OF ELECTRONS [Potassium
Atoms on Hot Tungsten Filament]
M. J. Copley and T. E. Phipps. (lhys.
Review, 15th July, 1934, Series 2, Vol. 46,
No. 2, p. 144.)

This note discusses previous work by the writers
and others on the degree of ionisation and reflection
coefticient of potassium and caesium on hot tungsten
filaments [see Abstracts, January, pp. 4041
(Taylor and Langmuir); June, p. 331 (Copley
and Phipps) ; August, p. 443 (Becker and Brittain) ;
and September, p. 503 (Reimann)].

Tur Usk oF THE ELECTRON MICROSCOPE FOR THE
TEsTING or THERMIONICALLY ACTIVE
MaTERIALS. — Benham. (See reference under
‘“ Subsidiary Apparatus and Materials.”)

TuxGsTEN-THORIUM

CONTRIBUTIONS TO  THE
ProireM :  I1I. THE ANOMALOUS ACTIVA-
Tiox.—E. Chalfin.  (Physth. Zeitschr. der

Sowietunion, No. 6, Vol. 5, 1934, pp. 838
847.) :

“ It is shown that the anomalies . . . are due to
fluctuations in the distribution of the thorium
atoms on the tungsten surface. As a result, the
clectron cmission of a thoriated (ungsten surface
depends not only on the number of thorium atoms
but also on their distribution on the surface.
The calculation of the surface coating by Lang-
muir's formula is thus only possible when the
activation curve is ‘normal’; in the ' anomalous’
region the formula gives accidental values always
greater than the true value of the surface coating.”
See also January Abstracts, p. 40.

T:M1sSION OF JoNS$S AND LLECTRONS I'ROM
HeaTeDp Sourcis [Pin-Hole Photographs
show Concentrated Doint Sources of Intense
Emission].—A. J. Dempster. (Phys. Review,
1st Aug. 1934, Series 2, Vol. 46, No. 3,
pp. 165-108.)

Tue

THE INFLUENCE of TEMPERATURE OX THE VOLTA
PorENTIAL OF THE METALs.—G. Monch.
(Zeitschy. f. Phys., 4th Sept. 1934, Vol. go,
No. 7/8, pp. 433-439) See also under
“ Phototelegraphy and Television.”
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ON THE CALCULATIOK OF THE EXTERNAL WORK
Functiox W, rroy THE COMPRESSIBILITY. —
H. Bomke. (Zeitschr. f. Phvs., 4th Sept.
1934, Vol. 9o, No. 7/8, pp. 542-550) For
other work by the same writer see May
Abstracts, p. 269, r-h column.

DIRECTIONAL WIRELESS

Micro-Wave WiIrRELESS BracoN ror HARBOUR
ENTRANCE OR NAVIGATION OVER A COMPLEX
PrEARRANGED Course: GENoA DEMON-
STRATION OF OSCILLATING AND ROTATING
Tvyprs.—Marconi.  (Marconi Review, July
\ugust, 1934, No. 49, pp. 27-29.)

When used for the oscillating type of beacon
the platform, with its two aerial svstems, swings
left and right continuously, so that the narrow
silence zone at the centre of the wide composite
beam swings six degrees from left to right of the
centre line of the harbour channel. A high note
is transmitted during the left half of the arc and a
low note during the right half. The change of
note takes place as the silence zone coincides
with the line for entering the harbour, when re-
ception is nil for the navigator on this line. If the
ship is off the line the change of note is perceptible
and one note is stronger than the other. *‘ This
arrangement detects half a degree of ervor.”
Similarly, in visual reception, when the ship is
on its proper course the change of note occurs
when the indicating necedle occupies its central
position, and the deflection shows the same ampli-
tude on either side. When the equipment is used
as a rotating beacon for marking out a complex
course, involving several changes, the aerial system
makes a complete rotation every minute, the
note changing when the zero line of rotation passes
over the true South point ; the bearing is determined
by measuring with a stop watch the interval
between the change of note and the passage of
the zero line.

Marcont’s WirgLEss PiLoT [Descriptive Account].
—E. C. Shankland. (Nature, 8th Sept. 1934,
Vol. 134, pp- 387-388))

NavicaTiox 1N FoG: DEMONSTRATION OF NEW
MARCONT APPARATUS AT GENoOa.—Marconi.
(Electrician, 3rd Aug. 1934, Vol. 113, No.
2931, p. 162))

Rapio Toc Navigatiox [Comments on Marconi's
Ultra-Short Wave I'roposals].—(Science, 10th
Aug. 1934, Vol. 8o, No. 2067, Supp. pp. 7-8.)

RotaTing Rapio BeacoN onN UrLTra-HiGH FRrE-
gurNcy  (for  Aircraft: 31 m  Wave-
length| —R. Kimura. (Jowrn.I.E.L. Japan,
May, 1934. Vol. 54 [No. 5], No. 550, p. 411 :
English summary p. 62.)

A New RreturNING Tyve or RoTaTing Rapio
Beacox [Objections to Usual Method of
timing Interval between North-South Signal
and Minimum : New System by which Field
Pattern turns back after each Half Revolu-
tion : Continuous Signal replaced by 9o Dots
in each 180° Rotation].—JM. Okada. (Ibid.,
p. 412: English summary pp. 62-63)
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New Rapvro Amip 1o NavigaTion [Cathode-Ray

Direction Finder].—(Wireless World, 3rd
Aug. 1934, Vol. 34, pp. 76-77.)
DisTaxcr: DETERMINATION WITH THE LANDING

Beanm ror Foa LanpiNg [bv use of Two
Receiving  Aerials, at  Different Ievels,
giving Independent Tndications].—A. Leil:
Telefunken. (German Pat. 594 685, pub.
21.3.1934 © Hochf:tech. u. Elek akus., July
1934, Vol. 44, No. 1, p. 34)

Rabio Raxgre FINDER [Distance Determination
by a Pulse repeatedlvy Received and Re-
transmitted : the Recorded Pulse FFrequency
as Direct Measure of the Distance| —
A DcL. Nicholson. (U.5.A. Pat. 19450952
pub. 6.2.1934: Hochf:tech. u. FElek:akus.,
July, 1934, Vol. 44, No. 1, p. 34).

DiscussioN oF “ STupy or THE MagNETIC FIELD
PRODUCED BY A IL.F. CURRENT CIRCULATING
IN A CONDUCTOR IN THE PRESENCE OF THE
GrouUND " [and the Production of a Magnetic
Field equivalent to a I.eader Cable: Con-
firmation by Aeronautical RResearch Service
Tests: etc.].-—Bourgonnier. (Bull. de la
Soc. fran¢. des Elec., September, 1934.
Series 5, Vol. 4, No. 45, pp. 901 922.) On
the paper referred to in June Abstracts,
p- 326, r-h column.

THE MEASUREMENT OF ALTITUDE AND INCLINATION
oF AIRCRAFT BY THE EcHo METHODS.
Delsasso.  (See under “ Directional Wire-
less.”")

BoxpING AN AlkprLaNe  [for Tmproved Radio
Transmission and Reception].-——R. Martin.
(Sciemt. American, September, 1934. Vol. 151,
No. 3, p. 150: short summary oniyv.)

ACOUSTICS AND AUDIC-FREQUENCIES

AMPLIFIERS WITH ANMPLIFICATION VARYING WITH
AMPLITUDE [for Volume-Range ‘° Compres-
sion” and “ Expansion” : 2.451 or even
6:1 Increase of Signal/Noise Ratio :  Success-
ful Tests in Berlin/America Short-Wave
Broadcasting : Great Reduction in Needle-
Scratch in Gramophone Reproduction : Pos-
sibilities for' General Broadcasting Purposes :
Circuits, Curves and Difficulties]. —W. Nestel.
(F.T.Z., 6th Sept. 1934, Vol. 55, No. 36,

pp. 882-884.) See also Sowerby, below.
ExXPANDING THE Mrusic—A\. L. 1AM Sowerby.
(Waireless World, 24th Aug. 1934, Vol. 34

pp. 150-152.)

Discussing the question of arrangements in a
receiver to compensate for the fact that at the
transmitter the control engineer has to reduce
‘“contrast.”” At least one commercial receiver
already incorporates this idea. See also preceding
reference, and Ballantine, Proc. Inst. Rad. Eng.,
May, 1934, Vol. 22, No. 5, pp. 612-616.

PRINCIPLES OF AUDIO-FREQUENCY WIRE BroOaD-
casTING.—Lckersley. (See under “ Stations,
Design and Operation.”)
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PowtRr AMPLIFIER FOR HiGHEST QuUALITY REPRO-
pucTioN.—W. Nestel. (Funhkiech. Monals-

hefte, August, 1934, No. 8, pp. 309 3II1.)
The drop in the loudspeaker characteristic at
low frequencies is compensated for by a correcting
scction 1n the grid circuit of the output stage ; loss
at high frequencies due to h.{. selective circuits,
by a correcting scction in the grid circuit of the
pre-amplifying stage ; lack of bass in gramophone
records (to avoid track jumping), by the use of a

pick-up, or a pick-up and correcting section,
giving an opposite frequency variation.
Pusu-Purr Ixvur SvstEvms. —W. T Cocking.

(Wirveless World, 21st Sept. 1934, Vol. 34,
Pp. 245-247.) Discussing various methods
of feeding the *“ push-pull quality amplifier
dealt with in August Abstracts, p. 445.

Tue OpticaL  [Sound-on-Film| GRAMOPHONE.
P Hatschek. (Funktech.  Monatshefte,
August, 1934, No. 8, Supp. pp. 44-40)
The straight tape with one sound track (Nublat)
and several tracks in alternating directions (Scleno-
phon and Klangfilm); the endless band with
several parallel tracks joined by steps (Mihaly) and
with several tracks in a spiral ; the twisted endless
band of opaque material recorded on both sides (de
Forest) giving twice the playing time for the same
quality, but perhaps less good {for transport;
the ““ cvlinder ” form with spiral track. very con-
venient for manufacture in rectangular sheets.
* Experience with narrow gauge sound films shows
that a track width of o.3mm and a speed of

1somm sec. gives good reproduction up to
5000c/s; this corresponds to a surface con-
sumption of 75 mm?/scc. Thus a sheet 30cm

x50 cm. 1.¢. of surface 150000 mm?, would
give a playing time of more than 33 minutes.”
Incidentally, if the maximum {frequency was
raised to Boovoc's for television transmission
a playing time of about 2 minutes would be obtained .
After discussing the use of transparent and opaque
materials the writer remarks that * all technical
and manufacturing advantages should be combined
if sheets of transparent material are emploved
for recording and the duplication 1s carried out by
contact photography on to grainless, cheap and
non-inlammable Ozaphane film >  The paper ends
by quoting a number of patents.

THE Nawrrow Souxp Firm [including the Possi-
bility of Multi-Contour .\mplitude Recording
(Vieltachzackenschrift) on 16-mm Films].—
E. Busse. (Funktech. Monatshefte, August,
1934, No. 8, pp. 313-315) For this re-
cording system see October Abstracts,
pPp. 565566 and 506.

Has Pick-Up  DESIGN  STAGNATED ?—P. W,
Willans.  (Wireless World. 3rd Aug. 1934,
Vol. 34, pp- 70 72.) Suggestinz various

directions in which experimental work might
be conducted with a view to improving
performance.

FiELDp STRENGTH MEASURING DEVICE FOR ANNULAR-
Gap MagNETs ror Moving-Comr Loup-
SPEAKERS.—(L.T.Z., 13th Sept. 1934. Vol
55. No. 37, pp.- 0I1—gI2: summary only.)
See also Webb, 1932 Abstracts, p. 290.
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A SIMPLE METHOD OF DETERMINING DIAPHRAGM
CoxstanTs.—K. Kobayashi, T. Omori and
T. Sato. (Jowrn. I.L.E. Japan, May,
1934, Vol. 54 [No. 5], No. 550, p. 340}
Japanese only.)

THe CALIBRATION Or MICROPHONES [Survey of
Constant-Field and Constant-Pressure
Methods : the Attainable Degree of Accuracy :
Constancy of Calibration : etc.] —R. Gatti.
(Alta Frequenza, June, 1934, Vol. 3, No. 3,
pp. 281-302.)

CHARACTERISTICS OF TELEPHONE RECEIVERS [Post
Office Tests with ** Artificial Ear "] —\W.
West and D. McMillan. (Journ. I.I.I.
September, 1934, Vol. 75, No. 453, pp. 317—
332}

CONTRIBUTIONS TO THE STUDY OF TELEPHONE
Receivirs [Existence of a Maximum
Value of Inductance for a Certain Distance
between Diaphragm and Pole DPieces, due
to working on Curved Part of Magnetisation
Curve and giving Poor Electro-Mechanical
Lfficiency].—DM. Marinesco. (Adwnn. des I’ T.T.,
July, 1934, Vol. 23, No. 7, pp. 631-638))

AppeExpa 1o “ CoMmMpPLEX MacNETIC CROSSTALK
Couprings 1IN TELEPHONE CaBLEs.—G.
Wuckel. (£.N.T., August, 1934, Vol. 11
No. 8, p. 303.) See September Abstracts,
p. 505, r-h column.

ALTERNATING AND PuULSATING CURRENTS IN A
IL.oaprp TeELEPHONE CaBLE [Turin Vercelli
Tests over 8o km Line: Attenuation for
Alternating Current increases with Ire-
quency, for Pulsating Current remains
practically Constant for Frequencies
2002200 ¢/s, then begins to risel.
M. Marro. (Phil. Mag.,, August, 1934.
Vol. 18, No. 118, pp. 288-291.) See also
July Abstracts, p. 388 : also June, p. 315.

SUPPRESSION BY BACK-COUPLING IN AMPLIFILTERS.
J. Saneyoshi.  (Journ. I.L.E. Japan,

May, 1934, Vol. 54 [No. 5]. No. 550, p. 406 :
Japanese only.) For other papers on this
device see August Abstracts, p. 445 (two).

STUDY OF THE LINES OoF VIBRATION AND THE AMPLI-
TUDE VARIATIONS OF THE PRESSURE IN THE
IxTERIOR oF Acoustic CaviTIEs [Cylindrical,
Spherical  and " Bottle”  Resonators :
Pressure  Investigations with a Special
Type of Kundt's Valve].—M. Marty. (Ann.
de Physiqgue, May/June, 1934, Series 11,
Vol. 1, pp. 022-655.)

O~ THE INTENSITY DISTRIBUTION OF SOUND FROM
A TuNing-Fork.—G. Araki. (Phil. Mag.,
September, 1934, Vol. 18, No. 119, pp. 441
149°)

AUDIO-FREQUENCY MEASUREMENT BY THE ELEC-
TRICALLY-EXCITED MONOCHORD : Coxk-
RECTIONS.—LE. Willlams. (Proc. [nst. Rad.
Eng., September, 1934, Vol. 22, No. 9, p.
1050.) See September Abstracts, p. 503,
I-h column.
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HARMONIC ANALYSIS OF SOUND-FREQUENCY OscCIL-
LATIONS WITH A STROBOSCOPIC Disc [mounted
on Larger Disc with Sine-Cut Edge].—
T. von Nemes. (Phil. Mag., August, 1934,
Vol. 18, No. 118, pp. 303-307))

“The arrangement discussed here is primarily
suitable for the illustrative demonstration of the
Fourier analysis, because the analysis occurs
momentarily, simultaneously and discernibly to
our eyes. Besides the applicability in acoustics
the set can be used for measuring television ampli-
fiers. In this case the mirror in Fig. 1 is omitted,
the light, penetrating the disc, is projected upon
the photocell, whilst we illuminate the stroboscopic
disc with a neon Jamp (or with another source of
light which can be modulated with a linear
characteristic). This lamp is supplied with the
output current of the television amplifier, trans-
mitter, or receiver. Thus, by means of photo-
metry or photography, we get the lincar and non-
linear distortions with phase data at the examined
exciting frequencics.” See also 1932 Abstracts, p. 533.

PuoxoMeTRIC UNITS [Physical and Psychophysical :
Causes of Uncertainty : etc.]—P. l.ombardi
and G. Sacerdote. (Alla Frequenza, June,
1934, Vol. 3, No. 3, pp. 260-280))

Ox a PuystorocicaL ErfECT OF SEVERAL SOUND
SOURCES ON THE EAR, AND ITS APPLICATION
To THE AcousTics oF Roowms [Time Differ-
ence or Timbre Difference separately fulfil Law
of Energy Addition, but fogether give a Much
Greater Apparent Increase of Volume] —
F. Aigner and M. ]J. O. Strutt. (Zeitschr. f.
tech. Phys., No. g, Vol. 15, 1934, pPp. 355-360.)

An account of collaborative tests in Vienna and
Eindhoven. In all cases the time difference was
kept below 0.06 second (air-path difference of
20m) so that the two sources were heard as
one. The tests were first made with broadcast
reception :  at Eindhoven the different timbres
were produced by the loudspeakers themselves,
while in the Vienna tests the tone-controls of the
two receivers were emploved for the purpose.
Both sets of tests gave results which agreed. The
departure from the law of energy addition was the
greater, the greater the difference in timbre : the
time difference was an essential second {factor,
but no marked alteration was found on varying
it widely within the limit mentioned. The results
were confirmed by gramophone tests in which (at
Eindhoven) two pick-ups were arranged to run
in the same track with a spacing of 1.5 cm and
over: the timbre difference was again produced
by the loudspeakers. The Vienna gramophone
tests were rather more elaborate, but the results
were the same. In favourable conditions the ear
was affected as if the sound energy had been not
merely doubled but multiplied by ten.

The reasons for the phenomenon are discussed,
together with its cffect on the technique of room
acoustics, ¢.g. on the calculation of the reinforce-
ment of direct sound by the retlecting action of
ceilings, walls, etc.

STRUCTURAL-SOUND  MEASUREMENTS IN  THE
AcousTics OF RooMs AND BUILDINGS.
E. Meyer. (Zeitschv. V.D.I., 11th Aug. 1934,
Vol. 78, No. 32, pp.- 957-963.)
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SOME NOTES ON THE REVERBERATION TIME oF
BROADCASTING Stuplos.—K. Hoshi.
(Jown. I.I:E. Japan, May, 1934, Vol. 54
[No. 5], No. 550, p. 339: Japanese only.)

THE ACOUSTICAL INSULATION AFFORDED BY DOUBLE
PARTITIONS CONSTRUCTED FROM SIMILAR
ComroxeEnTs.—]. E. R. Constable. (Phil.
Mag., August, 1934, Vol. 18 No. 118,

PP- 321-343.)

DrpPENDENCE OF SOUND ABSORPTION UPON THE
AREA AND DISTRIBUTION OF THE ABSORBENT
MateriaL.—V. L. Chrisler.  (Journ. of
Res. of Nat. Bur. of Stds., August, 1934,
Vol. 13, No. 2, pp. 169-187.) Summaries
of this work were referred to in June and
August Abstracts, pp. 328 and 446. The
journal named was formerly the Bureau
of Standards Journal of Research.

GENERATION AND APPLICATION OF INTENSE SUPER-
soNic  Acoustic  Waves-—H. Oyama.
(Rep. of Rad. Res. im Japan, April, 1934,
Vol. 4, No. 1. pp. 41—-55.) See Abstracts,
p- 157, I-h column.

O~ THE AcousTiCc RapiatioN FiErLD oF THE PIEzo-
ELECTRIC OSCILLATOR AND THE EFFecCT
OF Viscosity oN TRANSMISSION [Small
Effect on Near Field, Marked Effect on
Distant Range: Optimum \Wavelength
for Constant Output and Given Distance].
L. V. King. (Canadian Journ. of Res.,
August, 1934, Vol. 11, No. 2, pp. 135-155.)

Supersonic  Dispersioxn 1N Gases [Hot-Wire
Method used to measure Wavelength and
Amplitude : Critical Examination of Anomal-
ous Dispersion and Absorption shown by
Certain Gases, and Suggested Explanation :
Evidence that Some of the Radiation ““ ab-
sorbed "’ is scattered by the Gas].—E. G.
Richardson. ([’roc. Roy. Soc., Series A, 1st
Aug. 1934, Vol. 146, No. 856, pp. 56- 71.)

SounD TRANSMITTERS FOR FOG SIGNALS : INTER-
NATIONAL CONFERENCE, PaRris, 1933.—
E. Wilckens. (/.. T.Z.,, oth Aug. 1934,

Vol. 55, No. 32, pp. 787-788.)

THE MEASUREMENT OF ALTITUDE AND INCLINATION
OF AIRCRAFT BY THE EcHO METHODS.-
L. P. Delsasso. (Journ. Acoust. Soc. Am.,
July, 1934, Vol. 6, No. 1, pp. 1-15.) See also
August Abstracts, p. 447.

APPLICATION 0OF SOoUND MEASURING INSTRUMENTS
170 THE STUDY OF DPPHONETIC PROBLEMS.—
J. C. Steinberg. (Ibid., pp. 16—24.)

DrriNiTioN oF ““Goop VoOICE-

THE MALE Voice.—W. T.

(Ihid., pp. 25-33.)

CERTAIN ANOMALIES IN THE THEORY OF AIR
CoLUMN BFEHAVIOUR IN ORCHESTRAL WIND
INSTRUMENTS.—]. Redfield. (/bid., pp. 34—
36)

DiscussioN oN THE DESIGN OF A ROTATING MIRROR
OsciLroscore—R. F. Mallina. (/bid.,
PP 37-42)

A PuvsicaL
QUALITY ' IN
Bartholomew.
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A DiscussION OF SOUND ABSORPTION COEFFICIENTS.
R. I'. Norris.  (Ibid., pp. 43-44.)

NoTeE 0N REVERBERATION CHARACTERISTICS [a Sug-
gested Fifth Criterion]-——M. Rettinger :
Knudsen. (Ibid., pp. 51 52.)

“ PRACTICAL AcousTicS FOR THE CONSTRUCTOR "’

[Book Review].—C. W. Glover. (lbid.,
P 33)

NEW AcCoUsTICS LABORATORY AT THE NATIONAL
PuvsicaL LaBoraTory.—G. W. C. Kaye.

(Nature, 11th Aug. 1934, Vol 134, pp. 202
204.)

O~ A PrROJECT 1FOR A VOCABULARY OF ACOUSTICS.
1.. Bouthillon. (Bul/l. de la Soc. frang. des
Elec., July, 1934, Serics 5, Vol. 3, No. 43,
pp- 671-096.)

PHOTOTELEGRAPHY AND TELEVISION

AMPLIFIER PrOBLEMS IN TELEVISION [the Difficulties
in covering the o-s500000c/s Range of
Photocell Currents: Iffects of the Various
Types of Distortion: the D.C. Amplifier
and the Mecthods of Compensating for Un-
wanted Potential Fluctuations, etc.: the
Neglect of the D.C. Component and the
Use of the Resistance-Capacity Amplifier :
its Defects, and a Circuit which Avoids
them|. G. Krawinkel. (Funktech. Monals-
hefte, August, 1934, No. 8, Supp. pp. 37-41.)

The defects avoided by the '‘ suppressed d.c.”
circuit of I'ig. 5 are the grid loading by the capacity
to earth of the coupling condenscrs (prejudicing the
amplitication of the higher frequencies) and the
slow rise of the amplification curve at the low

{requencies.  The latier defect is removed by a

positive retroaction coupling (by the 1tapped

resistance R)), varving with frequency, from the
sccond to the first stage : Fig. 6 shows that the

amplification characteristic rises sharply to a

maximum at  3c¢/s. As regards the former

defect, the circuit is provided with a small retro-
action condenser & carrving energy at the high
frequencies from the second anode to the first grid.

RESEARCHES ON THE CONSTRUCTION OF CIRCUITS FOR
HicH-FrEQUENCY CURRENTS [PParallel-Wire
and Concentric Cables suitable for Television
Transmission and Carrier-Current Tele-
phonv].—H. Jannés and P. Marzin. (4nn.
des P.T.T., July, 1934, Vol. 23, No. 7,
pp. 0605-030.) See June Abstracts, p. 331.

A SPECIAL STROBOSCOPIC ARRANGEMENT AFPPLICABLE
TO THE MEASUREMENT OF DISTORTION IN
TELEVISION APPARATUS.  von Nemes. (See
abstract under ‘‘ Acoustics and Audio-
frequencies.”)

TeLEvVISioN 1IN France, Russia, U.S A, GREAT
BritaiN aAND HuNGarvy.—(T.F.T., Apri],
1934, Vol. 23, No. 4, p. 99 : translated into
Irench in Ann. des P.T.7T., August, 1934,
Vol. 23, No. 8, pp. 782-785.) I'or other
Notes on television in various countries
see I"F.T., July, pp. 174-175; also August,
pp- 204-205, where a slowing-down of
development in America and ‘‘ great confi-
dence ”’ in Europe is mentioned.
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THE PrESENT PosiTioN oF TELEVISION IN THE
GermaN Post OFrice.—I°. Stumpf. (T .F.T.,
June, 1934, Vol. 23, No. 6, pp. 133-137.)

TerLevisioN IN GErRMANY [as judged from Berlin
Radio Exhibition].—(Wireless World, 14th
Sept. 1934, Vol. 34, pp. 235-236.)

SOME EXPERIMENTS ON DPHOTOGRAPHING THE
TerLEvisioN TRANSMISSIONS FROM LONDON
AND FrOM A LocaL SHORT-WAVE STATION
[Number of Multiple Images reduced by
use of much Smaller Aerial: also by re-
placing Superheterodyne by ° Straight”
Receiver!.—D. Bodroux and R. Rivault.
(Compies Rendus, 23rd  July, 1934, Vol. 199,
No. 4, pp. 209—-271.) For previous work see
1933 Abstracts, pp. 572-573.

Is Verocity MobputatioNn [“ Line Modulation ]
IncreEaSING IN InrorTance?  [Full Ad-
vantages only available when Cathode-Ray
Scanning is used at Transmitter as well as
at Receiver : the Suitability for use with
the Zworykin ‘‘ Iconoscope ” etc.].—
R. Thun. (Funhktech. Monatshefte, August,
1934, No. 8, Supp. pp. 46-47)

THE ArpLICATION OF THE CATHODE-Ray TUBE 10
TerLevision.—G. Parr and T. W. Price.
(Jowrn. Television Soc., March, 1934, Series
2, Vol. 1, Part 10, pp. 323-328.) The full
paper, a summary of which was referred
to in April Abstracts, p. 214.

IveroviD Higu-Vacuvum Hor-CaTHODE CATHODE-
Ray OsciLroGrapH.--Graupner. (See ab-
stract under ‘° Subsidiary Apparatus and
Materials.”

A New Typre or MuLTiPLE-ELEMENT CATHODE-RaAY
OsciLLoGrAPH.—asai and  others.  (See
under “ Subsidiary Apparatus and
Materials.”’)

RecorpING Power or THE CoLDp-CatHODE Low-
VoLTAGE CATHODE-RAY OSCILLOGRAPH.
Malsch and \Vestermann. (See  under
““ Subsidiary Apparatus and Materials.”)

APPARATUS FOR THE INVESTIGATION OF FLUORES-
CENT MATERIALS, ESPECIALLY THOSE USED
1N TELEvViSION RECEIVERS.—M. von
Ardenne.  (Indusirial Chemist, Scptember,
1934, Vol. 10, No. 116, p. 358 : slightly
compressed translation from Zeitschv. f.
angewandle Chemnie, 30th June, 1934, pp.
483—484.) .

A special, mains-driven discharge tube is used,
with replaceable cathode and a pierced-electrode
electrostatic lens. A number of little cups, cach
containing a thin layer of one of the materials
under test, are mounted on a perforated plate and
introduced into the lower end of the tube by means
of a ground joint. The cathode ray is directed
on to each of these cups in turn by means of a mag-
net. The density of the electron stream is measured
by directing it through the aperture (of known
section) at the centre of the cup-carrying plate,
behind which is a collector electrode. The sensi-
tivity of the material for very slow (stray) electrons
is measured by reversing the connections of the
electrostatic lens so that this becomes a retarding
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and dispersing lens. The performance of each
material is compared with that of a reference
material in one of the cups by electrometric measure-
ment of the voltage between the cup-carrying plate
and the ncarer lens electrode (main anode), giving
a comparison of the secondary emission. The
pressure is kept below 107 mm Hg. A rotating
contact-breaker is provided in the associated circuit
for measurements of after-luminescence. Fatigue
and saturation phenomena and colour changes
can also be detected and roughly measured.

THE Usk or Sounnp-ox-FiLM GRAMOPHONE RE-
CORDS FOR TELEVISTON TRANSMISSION.
Hatschek. (See abstract under ‘“ Acoustics
and Audio-frequencies.”)

Visiox/Sounp GRaMOPHONE REcCOrRDS.—Plew Tele-
vision. (Electvician, 10th Aug. 1934, Vol
113, No. 2932, p. 196 : paragraph only).

OpPTICAL GENERATION OF CARRIER FREQUENCIES
[* Chopping ” the TPhotocell Currents, for
180-Line Transmission, by the Use of Two
Photocells and a Scanning Disc combined
with a Stationary Reflecting Line Grating].—

R. Moller: Fernseh Company. (Funkiech.
Monaishefie, August, 1934, No. ¥, Supp.
PpP- 41-44)

For 18o-line transmission the grating requires
240 mirror faces inclined at one angle and 240
more inclined at another. Tt 1s made from a strip
out of a plano-convex lens, silvered on the flat
side with a coating a strip of which is machine-
divided into 4 mm lines with 4 mm gaps. A flat
glass plate (4 partly dotted, in Fig. 6a ; 4 in Fig. 6b)
1s then cemented, with Canada balsam, on to the
silvered surface. Part of this plate, with some of
the flat lens surface itself, is ground away wedge-
wise to the slightly slanting plane indicated by
line 5, passing close behind the grating at 3. After
polishing, the flat surface 5 is silvered. Fig. 6¢
shows a photograph of the completed clement,
while Fig. 6a shows how an incident rav is reflected
at onc of two slightly different angles according
to whether it strikes a line or a gap in the silvered
graling at 3,; for the reflecting line is on the flat
surface of the lens, whereas a ray falling at a gap
passes about /10 mm further and is then reflected
by the slanting silvered surface 5.

Fig. 4 shows the lay-out of the optical svstem,
F being the film under transmission, N the scanning
disc, R the grating element and P,, P, the two
photocells, connected in parallel with reversed
polarities (Fig. 8). The method is directly applicable
to “"kino” and intermediate-film transmitters,
but encounters difficulties in the case of a trans-
mitter scanning with a light beam, even if an inter-
mediate image is formed for the special purpose of
the method.

NOTES ON THL AMPLIFICATION OF CONTINUOUS
CUrrRENTs [down to r1o0°1* Ampere].—P.
Donzelot and J. Divoux. (Journ. de Phys.
et le Rad., July, 1934, Series 7, Vol. 5, No.
7. PP- 357-372)

REVIEW oF THE THEORY AND APPLICATIONS OF
PHotrokLEcTRIC  EFrECTS.—G.  Windred.
(fourn. Television Soc., March, 1934, Series
2, Vol. 1, Part 10, pp. 329-338.)
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AN ADDITIVE BIETHOD FOR THE EXACT STUDY oF
THE VARIATION OF THE CURRENT GIVEN BY
A ProTtokrLrcTric CELL As A Fuxcriox or
THE IxcipeNT Luminous Frux [by Com-
paring the Outputs produced by Two
Different I'luxes, carried by Rays of Same
Form and Direction, first Separately and
then Simultaneously].—P. Fleury. (Comples
Rendus, 16th July, 1934, Vol. 199, No. 3,
pp- 195-197.)

OpticaL  Factors IN  CAESIUM-SILVER-OXIDE
ProtoxrLrcTric CELLs [The Existence of an
Intrinsically Greater Emissive Power in
the Red, independent of Angle of Incidence
and Polarisation Effects: Possible Explana-
tions]—H. E. Ives and A. R. Olpin. (Journ.
Opt. Soc. Am., August, 1934, Vol. 24, No.§,
pp. 198-205.)

A DrrrERENTIAL CIRCUIT TFOR BLOCKING-LAYER
Puorockrrs.—L. A, Wood. (Review Scient.
Instr., August, 1934, Vol. 5 No. 8, pp.
295-299 )

ON SOME P’ROPERTIES OF BARRIER-LAYER [Photo-
electric’ CeLrs.—H. Suzuki.  (Jowrn. I.EL.
Japan, NMay, 1934, Vol. 54 [No. 5/, No. 550,
p- 312: Japancse only.)

OBSERVATIONS ON BaArRrizr-Laver Pioro-
ELEMENTs . 1HE EINSTEIN QuaNTic RE-
LATION AND THE SCHOTTKY Errect.-—G.
Liandrat. (fourn. de Phys. et le Rad., July,
1934, Series 7, Vol. 5, No. 7, p. 142S.) Tor
a Comples Rendus Note see October Abstracts,
p. 508.

NEw

ON THE SPECTRAL DisTRIBUTION oF THE PHOTO-
ELECTRIC ErrEct 1v CuProus OXIDE [and
the Photoelectric Effect as a Result of the
Decrease in Resistance of Barrier Layer] .-
Anne and A. Jotfé. (Comptes Rendus, 10th
Sept. 1934, Vol. 199, No. 11, pp. 509-571.)

In measurements of the photoclectric current in
thin layers the writers have found that the current
is directly proportional to the radiant energy
absorbed by the laver. The spectral curve of the
photoelectric eftect depends on the thickness of the
layer : the wavelength of the maximum becomes
shorter as the layer 1s made thinner. Measure-
ments on a wedge-shaped plate give the curves

I, IT and IIT for thicknesses of 300, 60 and 20pu :

the three maxima are at 650, 6o5 and 3580 mu.

On the same diagram appears the very similar

curve IV representing the photoelectric effect of

a barrier-laver cuprous oxide cell: its maximum

is at 540 my, corresponding to a still thinner layer

of about o.ru.  Now it is known (Jusé, 1933

Abstracts, p. 636, r-h col.) that the optimum thick-

ness for barrier lavers is from o.01 to o.1u; it

appeurs therefore that curve IV represents the
photoelectric effect of the barrier layer itself.

From the results of other workers it would have
appeared clear that the photoelectric effect of barrier-
layer cells of cuprous oxide or selenium is due to
the decrease of resistance provoked by illumination
of the thin barrier layer : one contradictory point,
however, remained, namely that the spectral
distributions of the two effects were quite different,
the photoconductivity having a maximum at
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630 myu while the maximum of the photoelectric
cffect of barrier-layer cells is at 540 myu. ** This
contradiction no longer exists, as the diagram
shows, since the difference in thickness is sufficient
to explain the observed results.”

THE TEMPERATURE DEPENDENCE OF THE VOLTA
PorexriaL or Cuprous Oxipe.—G. Ménch.
(Zetischr. f. Phys., 6th Sept. 1934, Vol. go,
No. 9/10, pp. 576-585) See also under
“ Valves and Thermionics.”

Ox THE PHOTOELECTRIC EFFECT FOR THE L-SHELL
Theoretical Investigation: Total Absorp-
tion per Atom = 1.3 x 107* c¢m?] —H.
Hall and W. Rarita. (Phys. Review, 15th
July, 1934, Series 2, Vol. 46, No. 2, P 143.)

PHoToELECTRIC CONDUCTION AND ENERGY LEVELS
OF THE ELECIrRONS 1N  CRYSTALS.- P,
Tartakowsky. (Zeischr. f. Phys., 4th Sept.
1934, Vol. go, No. 7/8, pp. 504-511.)

Tur ENERGY LEVELS or THE ELECTRONS IN A
Fixite CRySTAL LATTICE.—A. Sokolow.
(Ibid., pp. 520-341.)

‘" ELECTRON MOVEMENT ”’ 1N A BoUNDED CRYSTAL
Larrice [Theoreticul Investigation of Photo-
electric Effect in Thin Metal Film on Metal
or Diclectric Base].—S. Rijanow. (Zeitschr.
[ Physik, 1934, Vol. 89, No. 11/12, PP-
806-819.)

INFLUENCE OF THE ADSORPTION OF ATOMS AND
MOLECULES ON THE PHOTOELECTRIC EFFECT
IN MERCURY [Excitation of Adsorbed Mole-
cules (Preliminary Note)].—H. Cassel and
W. A. Schneider. (Naturwiss., Oth July,
1934, Vol. 22, No. 27, pp. 464-465.)

DisprrsioN AND THERMAL VARIATION OF THE
ELecTRICAL DOUBLE REFRACTION OF SoME
OpricarLy AcTivE Liguips [Kerr Effect in
Ethyl and Butyl Right-Handed Tartrates :
the Existence of a Negative Icerr Constant].
-—M. Schwob.  (Comptes Rendus, 25th June,
1934, Vol. 198, No. 26, pp. 2232-2235.)

PRESSURE  GAsrous DISCHARGE Lawps.
Part I.—8. Dushman. (Zlec. Lngineering,
August, 1934, Vol. 53, No. 8, pp. 1204-1212.)

Low

VARIOUS PAPERS ON THE SODIUM-VAPOUR LAMP.
(Gen. Llec. Review, July and August, 1934,
Vol. 37, Nos. 7 and 8.)

CHARACTERISTICS AND USES OF THE CARBON ARC.
W.C. Kalb. (Ilec. Engineering, August, 1934,
Vol. 53, No. 8, pp. 1173~1179.)

PHENOMENA or EvE FATIGUE AND AFTER IMAGES
WITH MONOCHROMATIC LIGHT.—P. J. Bouma.
(£’hysica, April, 1934, Vol. 1, No. 6, pp.
429-436.)

MEASUREMENTS AND STANDARDS

P1EZOELECTRIC STABILISATION oF Higu [and
Ultra-High] FreQUENCIES.—H. Osterberg
and J. W. Cookson. (Review Scient. Instr.,
August, 1934, Vol. 5, No. 8, pp. 281--286)

From the writers’ ‘ Conclusions” :- ‘It has
been shown that the use of moderately large plates
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of both quartz and tourmalin is feasible at high
frequencies [up to, and probably well over, 65 Mc/s].
No definite advantage is gained by grinding cx-
tremely thin plates. . . . These cxperiments do
not indicate that tourmalin possesses any distinct
advantages over quartz. On the other hand, it
appears that the advantage of higher elastic con-
stants in tourmalin is more than off-set by its
optical and mechanical inhomogeneities, together
with its lower piezoelectric constant. . . . LExcept
for building circuits which would oscillate in the
neighbourhood of 3.5 m, no more difficulties were
met in exciting responses at 3.5 m than at 1o or
20m.”

I'kEQUENCY CONTROL OF A SeLr-OSCILLATOR BY
MEANS OF A HarmoNIC oF A QuarTz OsciL-
LATOR WITH A SINGLE PENTODE.—S. Mat-
sumura and S. Kanzaki. (Journ. I.EE.
Japan, May, 1934, Vol. 54 [No. 5], No. 550,
P- 400 : English summary p. 60.)

MEASUREMENT OF A STRaIN RaTio IN aN X-CuT
Quartz CrysTaL [and an Experimental
Confirmation of the Ratio of Strains along
X and Y given by Voigt’s Theory] —M. Y.
Colby and S. Harris.  (Journ. Opt. Soc. Am.,
August, 1934, Vol. 24, No 8§, Pp. 215-—
219.)

THERMAL CHARACTERISTICS OF THIN PIEZOELECTRIC
OSCILLATING (JUuarTz PLATES. I Koga
and N. Takagi. (Journ. I.E.E. [apan,
May, 1934, Vol. 54 [No. 5], No. 530, P. 399 :
Japanese only )

MAKING VISIBLE THE VIBRATIONS OF A QUARTZ
PLATE BY THE ' SCHLIEREN " METHOD [t.e,
Toepler’'s Optical Method of detecting
" Streaks ” (Inhomogeneities) in Glass, etc.].

V. Petrzilka and L. Zachoval. (Zeitschr.
f Phys., 6th Sept. 1934, Yol. 9o, No. g/10,
Pp- 700-702.)

The writers conclude : — By these pictures it
is again made clear that the change of the optical
properties of vibrating quartz plates must depend
on the even powers of the electrical or mechanical
tension components. The comparison of dust
figures, the pietures taken with polarised light, and
those taken by the present method, will lead (it is
to be hoped) to the determination of the relation
between the mode of vibration and the optical
behaviour of a quartz plate.”

SoME CHARACTERISTICS OF THE MAGNETOSTRICTION

RrsoNnaTor [Equivalent Circuit : Damping
Constant and Relaxation Time: Distribu-
tion of Alternating Magnetic  Ilux :

Theory of Magnetostriction Oscillator and
Explanation of Reversed Polarity of Grid
Coil (Pierce Circuit) compared with Ordinary
Hartley Circuit] —I{. Aoyagi. (Journ.
I.E.E. Japan, May, 1934, Vol. 54 [No. 5],
No. 550, p. 398 : English summary p. 59.)

A SERVICE WAVEMETER WORKING IN CONJUNCTION
WITH THE QUaRTz CLOCKS OF THE PHy-
SIKALISCH-TECHNISCHE  RYEICHSANSTALT. -
H. Mogel. (T.F.T., June, 1933, Vol. 23,
No. 6, pp. 148-152)

D
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INTERNATIONAL DIREQUENCY (COMPARISONS BY
MEANS OF MobpuLaTioN EMissions.—L.
Essen.  (Jown. [.E.I., September, 1934,

Vol. 75, No. 453, pp. 289-292.)

From the National Physical Laboratory. ‘' The
results of early international comparisons of fre-
quency are briefly discussed. In measurements
carried out in 1925 the agreement obtained was 0.1%,
and in 1929 an agrecment of 0.006% was realised.
At this time the frequencies of the standards at
several laboratories could be determined absolutely
with an accuracy greater than that with which the
comparisons could be effected.

“ The nature of the recent modulated emissions
is described and the results of three of the emissions
are given. In two of the comparisons [1932]
measurements made at three different laboratories
are in agreement within 1 part in 10’ An ex-
periment is described showing that the frequency
of modulation of an aerial current can be controlled
by a distant standard with an accuracy of at least
2 parts in 108 ; and that the frequency measure-
ments can be effected with this order of accuracy.”

A NEw DIRECT-READING RaDp10-FREQUENCY METER
[Principle applicable also to Low Fre-
quencies and to Ultra-Micrometer Circuits :
Tilectrodynamometer Element in place of
Mutual Inductance in Campbell Bridge:
Great Sensitivity, No Valves, and other
Advantages].-—S. Jimbo and S. Kimura.
(Journ. I.L.L. Japan, May, 1934, Vol. 54 [No.
51, No. 550, p. 325 : English summary p. 46

METHOD OF MEASURING AND RECORDING FIELD
STRENGTHS [especially for Continuous Re-
cording, avoiding Difficulties with Hetero-
dyne Oscillator by Chopping the Carrier at
Note Frequency and Amplifying with
Ordinary Broadcast Amplifier terminating in
Rectifier and Milliampere-Recorder].—W.
Stoffregen. (FFunkiech. Monatshefte, August,
1934, No. 8, pp. 301-302.)

“ The recording methods hitherto employed, using

a local oscillator, offer the possibility of serious
errors—particularly in prolonged working—arising
from fluctuations in the heterodyne note or energy.
1t requires great care to avoid these errors in records
taken over a long period, especially when a number
of stations have to be dealt with and the oscillator
wavelength has to be altered. A method is here
described which avoids thesc errors’’ Tig. 1
gives the diagram of the apparatus. No heterodyne
is used, the incoming h.f. being chopped up at an
audio-frequency (3000 cfs) at the grid of the
first h.f. valve. This chopping is accomplished in
a simple manner by the use of negative bias setting
the working point at the bottom of the lower bend
of the characteristic (Fig. 2) and by introducing
a note frequency (from tuning fork or toothed
wheel, etc.) into the grid circuit, so that the valve
conducts during the positive hali-wave only. The
method is particularly valuable also for directional
recording where, for instance, two frames areused
and a heterodyne generator is very inconvenient.

Tue MEASUREMENT OF SMALL VALUES or IN-
DUCTANCE AND EFFECTIVE  RESISTANCE
[Special Bridge for use with 2-Metre Samples
of Loaded Telephone Cable]—J. K. Webb
and C. Brookes-Smith. (f:lec. Comumuini-
cation, July, 1934, Vol. 13, No. 1, pp. 9-13.)
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MEASUREMENT oF GRID/FILAMENT IMPEDANCE OF
VALVE VOLTMETERS AT HIGH FREQUENCIES.
Chaffee. (See abstract under ' Subsidiary
Apparatus and Materials.”)

CALCULATING SERIES AND P’ARALLEL IMPEDANCES
[with Charts].—C. A. Mizen. (Rad. Engin-
eeving, August, 1934, Vol. 14, No. 8, pp-
14-15.)

MECHANICAL BALANCING METHODS FOrR A.C.
BRIDGES BY THE USE OF PHASE-SENSITIVE
Nurr INpicators [Theoretical Considera-
tions].—H. Poleck. (Archiv f. Elektrot.,
18th Aug. 1934, Vol. 28, No. 8, pp. 492-506.)

DEPENDENCE OF THE DIELECTRIC CONSTANT OF
AIR UPON PRESSURE AND FREQUENCY
[Measurement by Capacity-Resistance
Bridge]—A. R. Jordan, T. W. Broxon and
¥. C. Walz. (Phys. Review, 1st July, 1934,
Series 2, Vol. 46, No. 1, pp. 66-72.)

AN INVESTIGATION OF AN ALTERNATING-CURRENT
[Bridge] METHOD OF DETERMINING CRITICAL
PorenTiaLs [of Gases].—R. W. Hickman.
(Physics, July, 1934, Vol. 35, No. 7, pp.
185-191.)

VALVE CREST VOLTMETERS [Defects of Previous
Methods of Replacing the Static Voltmeter,
and Their Cure].—L. IFujimoto. (journ.
[.E.IZ. Japan, May, 1934, Vol. 54 [No. 5],
No. 550, p. 336: English summary p. 48.)

APPARATUS ¥OR MEASUREMENT OF CONVERSION
GAIN aND HarmoNIics IN CONVERSION
DETECTORS IN SUPERHETERODYNE IRE-
CEIVERS.—Strutt. (See abstract under
“ Reception.”)

SPEED OF RESPONSE OF A THERMOPILE-
GALVANOMETER SYSTEM.—A. V. Hill. (Journ.
Scient. Instr., August, 1934, Vol. 11, No. 8,

PP. 246-247.)

Tur

A New BarrListic GALVANOMETER OPERATING IN
Hicue Vacuum [especially for Precise Mag-
netic Measurements at Low Flux Densities].
__W. B. Ellwood. (Review Scient. Instr.,
August, 1934, Vol. 5, No. 8, pp. 300-305)

BrowNIAN MoTioN AS A NATURAL LIMIT TO ALL
MVEASURING I’ROCESSES.—R. B. Barnes and
S. Silverman. (Reviews of Mod. Physics,
July, 1934, Vol. 6, No. 3, pp- 162-192.)

SUBSIDIARY APPARATUS AND MATERIALS

RECORDING PowirR or THE CoLD-CATHODE Low-
VOLTAGE CATHODE-RAY OSCILLOGRAPH [Im-
proved Derformance with Double Vacuum
and 60ocm Overall Length: with 6kv
Exciting Voltage Single DProcesses up to
1 Mc/s can be recorded with Lens and
Camera—Recording Speed 100 km/s :
Further Improvement expected].—I. Malsch
and E. Westermann. (Avchiv f. [lekivot.,
18th Aug. 1934, Vol. 28, No. 8, pp. 517-519.)

“ Tor hot-cathode tubes with gas concentration
the maximum recording speed with lens and
camera, for exciting voltages around 4kv, 1is
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tound to be about 5 km/s: this corresponds to a
frequency around 30kc/s, for a normal amplitude
of 2cem. In view of the need for an adequate
cathode life a considerable increase of voltage or a
raising of emission density for the oxide cathode
(max. about 0.5 ma/mm?) seems at present hardly
admissible, so that a marked improvement in
recording speed can hardly be expected on the
present lines. \With the high-vacuum tube the
same limitation of emission density occurs, but
there is a free choice of exciting voltage . . . . Since,
however, an increase here means a decrease of
voltage-sensitivity, there are many purposes for
which (apart from the increased cost) high-voltage
tubes are unsuitable. Thus at present there is a
lack of a semsitive oscillograph with high vecording
perjormance. The cold-cathode tube here described
fills this gap.”

The glass discharge tube is very narrow (4 mm
diameter) and short, corresponding to the low
exciting voltage of 3-8 kv ; its pressure is com-
paratively high, being about 10-'mmHg for air.
The anode screen is so constructed that the flow
of gas from discharge tube to detlection chamber
1s only slight, so that the vacuum in the latter,
connected to the pump, is very good. To avoid
photographic distortion the carthed fluorescent
screen 1s sloped so as to be normal to the optical lens
axis. Zinc sulphide is considerably better than
calcium tungstate, for the low eclectron velocities
employed. I’urther improvement will be based on
the use of a counter-field for increasing the sensi-
tivity and for concentration-—ses Abstracts, April,
p- 2t9. For a paper by Rogowski and the writer
on very low-voltage cold-cathode tubes (down to
500 V) see 1933, p. 283.

A NEw TvyrE o MULTI-ELEMENT CATHODE Ray
OsciLLoGraPH [Single Ray through Focusing
Coil, then divided by Earthed Thin Metallic
Plate or Plates parallel to Ray Axis, with
Outer VPositive Ilates to direct the Sub-
divided Rays]—K. Kasai, S. Ogihara, F.
Tadano and K. Yoshida. (Jowrn. I.E.E.
Japan, May, 1934, Vol. 54 [No. 5], No. 3530,
p. 332: English summary p. 48.)

A CONTRIBUTION TO THE TECHNIQUE OF THE
SENSITIVE  HiGH-Vacuunm  Hot-CATHODE
OSCILLOGRAPH [Improvements to the
" Aachen’” (Aix-la-Chapelle) Metal Type
Tube: Recording Speeds of about 200
km/s (internal, contact) and 6o km/s (ex-
ternal, with Camera)].—H. Graupner: Ro-
gowski. (Archiv f. Ilektvot., 18th Aug.
1934, Vol. 28, No. 8, pp. 477-485.)

Tube and circuit improvements to the oscillo-
graph referred to in 1928 Abstracts, pp. 6go and
689-690. Regarding future development the writer
suggests that for moderate requirements, including
television, the sealed-off glass-tube type with a
metal shell ensuring the requisite centering and
screening should be satisfactory, while for more
advanced requirements the all-inetal type, with
exact centering and easily replaceable hot-cathode
and screen, will be necessary, using contact photo-
graphy to combine sharpness of recording with
very high recording speed.
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AUTOMATIC RECORDING OF AN UNEXPECTED
TRANSIENT PPHENOMENON WITH ORDINARY
ELECTROMAGNETIC OSCILLOGRAPH.—K.
Kasai and S. Ogihara. (Journ. I.E.E.
Japan, May, 1934, Vol. 54 [No. 5], No. 550,
P- 333 : Lnglish summary p. 48.)

A Braun [Cathode-Ray] VISUALISER oF ELECTRIC
Transtents.—K. Kurokawa and S. Tanaka.
(Ibid., p. 334 : Japancse only.)

Note oN A DEMONSTRATION OF A Low-VOLTAGE
LELECTRON MICROSCOPE USING ELECTRO-
STATIC l'ocusinGg.—W. E. Benham. (Journ.
1.E.I., September, 1934, Vol. 75, No. 453,
pp- 388-389)

APPARATUS FOR THE INVESTIGATION OF I'LUOR-
LSCENT MATERIALS.—von Ardenne. (See
under “ Phototelegraphy and Television.”)

RESEARCHES ON IFLUORESCENCE :
BoLIC DEcay [.AW 0OF I'LUORESCENT Ma-
TERIALS : II. Tur EXTINCTION oF FLUOR-
ESCENCE BY INrFRA-RED Ravs axDp ITS
USE FOR PHOTOGRAPHY IN TUE INFRA-RED
PaArT ov THE SpecTRUM.—W. L. Lewschin
and W. W. Antonow-Romanowsky : and

I. ThHE HYPER-

Tumerman. (Physik. Zcitschr. der Sowiet-
union, No. 6, Vol. 5, 1934, pp. 796810 :
811-837.)

MEASUREMENT OF THE SPECTRAL INTENSITY DIs-
TRIBUTION OF THE IFLUORESCENT LIGHT
FROM X-RAY SCREENS AND INTENSIFIER
FiLms.—H. Funk and H. Steps. (Zeitschr.
f. tech. Phys., No. 8, Vol. 15, 1934, pp.
301-306.)

ON THE CRYSTALLINE STATE oF THIN CaLcium
FruvoripE Tirms.—W. G. Burgers and C. J.
Dippel.  (Physica, May, 1934, Vol. 1, No. 7,
PP- 549-560.)

GASES IN METALS, WITH IPARTICULAR ATTENTION
To NoN-FErrRoUs MEeTaLs.—W. Koch.
(Zeitschy. f. tech. Phys., No. 7, Vol. 15, 1934,
pp. 280-284.)

Tue Outr-GassiNG OF GRAPHITE AT HicH TEM-
PERATURES.-—I. A. Eltzin and A. P. Jewlew.
(Physik. Zeitschr. der Sowietuwion, No. s,
Vol. 5, 1934, pp. 687—705.)

CURRENT CONTROL FOR THE JIONISATION
GAUGE [used as Continuous Indicator of
High Vacuum: Grid Current Stabilisation
by Saturable-Core Transformer]—W. P.
Overbeck and F. A. Meyer. (Review Scient.
Instr., August, 1934, Vol. 5, No. 8, pp.
287-289.)

GRID

Tur OzoNE-RESISTING QUALITY OF RUBBER-
IxsuratEp H.T. CaBLEs, anD ITs TESTING
[with Application to Ignition Leads, es-
pecially when Screened to suppress Radio
Interference] —H. Viehmann. (/2.7.Z., 13th

Sept. 1934, Vol. 55, No. 37, pp. 909-910.)

SYNTHETIC INSULATING VARNISHES AND TuEIR
ConrosiTEs.—R. Newbound. (B.T-H.
Activities, July/August, 1934, Vol. 10, No.
4. pp. T17-121.)

D 2



November, 1934

VARIATION WiTH TEMPERATURE OF THE ELECTRICAL
RESISTANCE OF HEATER MATERIALS CON-
TAINING SiLicoN Carsipe [ Silit,” * Quar-
zilit 7 and “ Globar’].—L. Nawo. (I1.T.Z,,
r3th Sept. 1934, Vol. 55, No. 37, pp-
904-905.)

ELECTRICAL INSULATING MATERIALS : DISCUSSION
including the Heat-Resisting Properties
of *“ Sipa,” Thermisolsupra,” and ** Ardo-
stan,” and the Negative Temperature
Coefficient of the Dieletric Constant of
“ Condensa ” and ** Condensa C”’].—Vieweg
and others. (/2.T.Z., gth Aug. 1934, Vol.
55, No. 32, pp. 8o0-801.) Further discussion
of Vieweg's paper referred to in September
Abstracts, p. 513, r-h column.

Tur DETERMINATION OF DIELECTRIC PPROPERTIES
AT VERY HicH FrEQUENCIES [up to at least
20 Mc/s: Simple and sufficiently Accurate
Method using Slabs with Adhering Metal Foil
Electrodes :  Equivalent Series Resistance
of Tuned Circuit measured by (e.g.) Added
Resistance Method, and Test Condenser
then Paralleled : Some Results: Applica-
tion to Measurement of Grid/Filament
Impedance of Valve Voltmeters].—]. G.
Chaffec. (I’roc. Insi. Rad. Eng., August,
1934, Vol. 22, No. 8, pp. 1009—1020.)

AxaLvsis oF AIR CONDENSER Loss REsIsT-
aNcE [at 35-63.5 m Wavelengths :  Con-
firmation of Theoretical Expression for
Effective Series Resistance].—W. Jackson.
(Proc. Inst. Rad. Eng., August, 1934, Vol.
22, No. 8, pp. 957-903.)

A special condenser for precision measurenments
of dielectric loss was employed, Moullin’s method
being used (1932 Abstracts, pp. 593-594). The
results comply with the theoretical cquation
R, = v -+ ¢C,/pC, where v is believed to be due to
contact resistances between neighbouring plates
of the same bank and is apparently constant and
independent of the capacitance and frequency
values, while the second term is duc to dielectric
loss in the insulation supporting one set of plates.
The condenser capacitance C is regarded as composed
of a fixed and imperfect portion C;, due to the
supporting insulation, in parallel with a variable
air portion devoid of energy loss. The power
factor ¢ of the portion C; seems usually to be
substantially constant over a wide range of fre-
quency.

ON THE VoLT-AMPERE Caracity oF HIGH-I'RE-
oUENCY Mica CONDENSERS TFOR Rabpio
TransMITTERS [Causes of Unsatisfactory
Performance, e.g. in Short-Wave By-Pass
Condensers : Necessary Improvements in
Design and Construction].—H. Tkushima.
(Rep. of Rad. Res. in Japan, April, 1934,
Vol. 4, No. 1, supp. p. b: abstract only.)

LrecrroLyTic CoNpDENsirs For A.C. Use [Dry

Condenser using Thick Anodic Film as

Electrolyte Absorber and as Separator :

Saving of Space, Weight and Time : Special

Properties].—A. Miyama  and J. Tojo.
(Jowrn. I.LE.I. Japan, May, 1934, Vol. 54

No. 5], No. 550, p. 315: English summary

p- 43-)

THE

628

THE WIRELESS ENGINEER &

Tue Usk or THE CATHODE-Ray OSCILLOGRAPH
IN THE STUDY OF THE MAGNETISATION OF
FERROMAGNETIC MATERIALS. —P.  Bricout
and R. Salomon. {(Comptes Rendus, 27th
Aug. 1934, Vol. 199, No. 9, pp. 529-531.)

Ox 1HE Nox-LinEaR DisTorTiON OF FERROCART,
AND ON A NEW AND SIMPLE METHOD FOR
MEASURING Nox-Linzar DisTorTIONS OF
Dirorr Circuits.—H. Faulhaber. (E.N.T.,
\ugust, 1934, Vol. 1t, No. 8, pp. 289-292.)

The tests were made on a long-wave coil of
inductance 1.92 mu and d.c. resistance 10.6 ohms,
with a Ferrocart cross section of 5 X 6 mm?®

Preliminary tests showed that a change in the test-

ing current of §5ma,p in 25 MA g produced an

inductance change of barely 1%, so that the
effect of such a change could be neglected. The
dissipative resistance showed novariation, thoughthe

tests were repeated at variousfrequencies between 500

and 3000 ¢/s. The next step was to examine the non-

linear distortion by comparing the Ferrocart coil
with its equivalent circuit (air-cored coil and ohmic
resistance) as regards third-harmonic production ;
the method adopted was to measure the fundamental
and third-harmonic voltages in a harmonic bridge,
for the coil and for its equivalent circuit, in succes-
sion. The bridge had a resistance of 500000 ohms
at the test frequency of 1000 ¢/s, so that it formed
no appreciable load on the coil. whose impedance
at this frequency was only 16 ohms. Care was
taken that the transformer was distortionless,
and various other precautions and corrections
are described. Fig. 1c shows the results; the

third harmonic is very small, increasing at a

decreasing rate as the load increases. At 10 maq

its ratio to the fundamental is about 0.3%,

rising at 25 ma,, to about 0.6%g. At the very

small current values occurring in general in h.f.

circuits there is therefore practically no dis-

tortion. For the sake of completeness it was ascer-
tained that no even harmonics were produced.
Next, the effect of polarisation by d.c. current
was investigated, a direct current being introduced
over a large choke. Fig. 2b shows the variation of
the Ferrocart coil inductance with magnetising
current from zero to 120 ma. At 30 ma there 1s

a maximum departure of 1.5%/ from the normal

value, the curve being practically the same what-

ever the a.c. amplitude might be (not above 30

ma,). Withd.c. polarisation the second harmonic

comes into prominence, attaining valucs much
greater than those of the third. Fig. 3 shows the
course of the latter (dotted) and of the second
harmonic, as the polarising current isincreased from
zero to 100 ma. Three curves are given in cach
case, for a.c. values of 10, 20 and 30 ma. Each
of the second harmonic curves has a marked maxi-
mum at about 30 ma polarisation current and a
minimum at 78 ma : the maxima increase greatly
as the a.c. current is increased. For a polarisation
current of 30 ma the fourth harmonic becomes
important (not shown in curves), so that altogether
the distortion at this point is no longer negligible.

The third harmonic varies only slightly with the

polarising current.

These results show that for a.c. values under

10 ma, the Ferrocart distortions can safely

be neglected, and even with 30 ma g the * klirr.”
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factor (non-linear distortion factor) is only 1°%/y.
But a certain attention must be given to d.c.
polarisation ; it should not exceed toma, uand
special care must be taken to avoid the critical
value for the second harmonic (with the coil here
tested, 30ma), although there is the possibility
of using a much greater d.c. load if the circuit
is adjusted to the second harmonic minimum (here
78 ma).  Although the measurements were made
at 1000 c/s, there is no recason to believe that
the distortions at high {frequencies would be
seriously different, since they depend merely on the
curvature of the hysteresis loop, and the greater
magnetic skin effect at high frequencies only acts
as if the Ferrocart cross section were reduced.
The paper ends with a discussion of the application
of the method by which the second and third
harmonics were measured, to general purposes
wherever the * klirr ’ factor of a dipole is required,
provided the dipole has an ideal equivalent circuit.
Certain refinements of the equipment are men-
tioned, such as the replacement of the harmonic
bridge by a negatively biased amplitier in order
that no energy may be removed from the one
bridge-diagonal.

HiGH-FreEQUENCY INDUcCTANCE COILS wWITH ** SEN-
pust”’ Cores.—S. Chiba and T. Okabe.
(Jowrn. 1.1 IZ. Japan, DMay, 1934, Vol. 54
[No. 5], No. 550, p. 407 : Japanese only.)

Dust Fi6Uuris or MAGNETISED IrRON CRYSTALS.—
S. Kava. (Zeitschv. f. Phys., 4th Sept. 1934,
Vol. go, No. 7/8, pp. 551-558.)

““MAGNETIC MATERIALS AT RADIO FREQUENCIES :
Rapio RisEarcH  SpeciaL REPORT No.
14"’ [Book Review].—F. M. Colebrook.
(Proc. Inst. Rad. I:ng., September, 1934, Vol.
22, No. 9, pp. 1141-1142.)

LEMPIRICAL TORMULAE FOR THE DMATHEMATICAL
EXPRESSION OF A MAGNETISATION CURVE.
J. Bethenod. (Bull. de la Soc. frang. des
Elec., August, 1934, Series 5, Vol. 4, No.
44, PP 742-748)

IRON-ARMOURED AERIAL COMMUNICATION CABLE
[for Protection against Induction from
Parallel-Running H.T. Line].—C. L. Gil-
keson and A. J. Hanks. (Elec. I'ngineering,
June, 1934, Vol. 53, No. 6, pp. 8906-895.)

FACTS WORTH KNOWING CONCERNING THE USE OF
Irox-Corep HF. Coits.—K. Nentwig.
(Radio, B., F. fiir Alle, August, 1934, No.
150, pp. 130-132.)

THE ‘‘IDEAL” MAGNETISATION OF A CRYSTAL
or Irox.—S. Procopiu. (Compies Rendus,
gth July, 1934, Vol. 199, No. 2, pp. 126-127.)
Irox/Pratintm  Arrovs: CuriE POINT AND
MagNeTiIc  MoMENTS [Increase of Mean

Magnetic Moment on adding Platinum: a
Unique Case for a Non-lerromagnetic
Element]—M. Fallot. (Comptes Remdus,
gth July, 1934, Vol. 199, No. 2, pp. 128-129)

THE FREQUENCY VARIATION OF THE PERMEABILITY
or Iron, Nicker axD CoBALT.—R. Sianger.
(Helvel. Phys. Acta, Tasc. 5, Vol. 7, 1934,
pp. 478-480)
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IN FERROMAGNETIC
MaTERIALS HEAT-TREATED IN DMAGNETIC
FieLvs.—G. A, Kelsall.  (Physics, July,
1934, Vol. 5, No. 7, pp. 169-172))

ANALYTICAL REPRESENTATION OF A MAGNETISING
CurvE.—A. van Niekerk. (Llec. Engin-
eeving, August, 1934, Vol. 53, No. 8, pp.
1186-1187.)

SMoOTHING CIRCUIT IN wWHICH CHOKES AND SERIES
RESISTANCES ARE REPLACED BY SUITABLE
I.LExgTHs OF CAPACITY-FORMING CURRENT-
CarrvinGg Fiter  CoNNECTIONS.—Siid-
deutsche App. Fab. (German DPat. 595779,
pub. 20.4.1934: Hochf:tech. u. Llek:akus.,
August, 1934, Vol. 44, No. 2, pp. 71-72.)

ARGONAL-GLEICHRICHTER *  (The *‘ Ar-

gonal’”’ Rectifier [Book Review])..—F. H.
Hellmuth. (Hochf:tech. w. Elek akus., July,
1934, Vol. 44, No. 1, p. 35.)
Dy~xamic CHARACTERISTICS [of Gaseous Discharges :
Comprehensive Survey].—R. Sceliger. (Zei/-
schr. . tech. Phys., No. 9, Vol. 15, 1934,
PP 329-342)

Tox CUrRRENT DistRIBUTION IN GRID-CONTROLLED
Gaseous-DiscHARGE  TuBEs.—K. Mahla.
(Zeitschr. [. tech. Phys., No. g, Vol. 15, 1934,
PpP. 348-355.) .

Author’s summary —The current distribution
of an ion current proceeding from an ion-emitting

anode was measured at the grid and cathode of a

[special| discharge vessel, both for hydrogen and

mercury vapour. The component 7 of the ion

current to the grid was investigated as a function
of grid voltage, anode voitage, pressure of gas,
nature of gas, and total current strength. The
result is shown in Figs 2-9. These curves, on certain
simple assumptions, give information on the field
distribution in the test space, on the ion motion in
this field, and on the space charges. Finally, the
attempt was made to apply the experimental
curves of the grid-current component to the
relations existing in ordinary gascous-discharge
tubes. In order to make a comparison with the

available experimental material [Nottingham, 1931

Abstracts, p. 269], the distribution of a pure

electron current was examined at the electrodes of

the discharge tube [now highly evacuated]. The
grid-current component ¢ thus found for electrons
and the previously found corresponding ionic com-

ponent 5 were found to be so connected that a

curve was obtained completely similar to the

[Nottingham] experimental results [except for a

small discrepancy explicable by the different

geometrical design of the tubes]. It was thcre-
fore deduced that the measured z-curves apply
qualitatively to the ordinary tubes.

PErMEABILITY CHANGES

“ Drr

PROPOSALS FOR THE NNOMENCLATURE AND SYMBOLS
oF Gasrous DiscHArRGE TuBes —H. Geff-
cken and H. Richter. (L£.7.Z., 26th July,
1934, Vol. 55, No. 30, pp. 738-739.)

The writers divide the whole class of ionic tubes
into glow-discharge tubes (no grid), arc-discharge
tubes, glow-discharge relays (with grid but cold
cathode) and iontrons (‘' thermiontrons’ with
hot cathodes, such as the true '* thyratron,” and
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“mercutrons’’ with mercury cathodes, often spoken
of as thyratrons). Regarding their proposed symbols
they say :—*' The fundamental difference between
the grid construction of a gascous discharge tube
and of an electronic valve is that in the gas relay
not only the ¢ durchgriff’ but also the 'umgriff’
must be kept small. The grid, therefore, has to
surround the cathode or anode more or less com-
pletely. This difference is well brought out in the
proposed symbols Figs. 1 b—e, for a glow-discharge
relay (b), for a ‘thermiontron’ (c), and for two
“mercutrons’ (d and ¢}, as contrasted to the ordin-
ary electronic valve symbol (a).”  Umgriff”
may be translated as the ‘grip round,” as
contrasted with the ‘“grip through” of the well-
known ¢ durchgriff "’ (penetration coefficient, 1/u).

Gas-FiLLED VaLveE SymsoLs [Distinction between
Thermionic Valves and Thyratrons: the
German Convention by Shading].—A. W.
Clarke. (Wisreless Engineer, July, 1934, Vol.
11, No. 130, p. 370.) Prompted by Maddock’s
letter (Abstracts, June, p. 325, I-h column):
see also Geffcken and Richter, above.

INDUSTRIAL APPLICATIONS OF THYRATRONS.—
B.T-H. (FEngineer, 10th Aug. 1934, Vol. 158,
No. 4100, pp. 141-142.)

NoTE oN A CAUSE or REsIDUAL Huat 1N RECTIFIER-
TFiLTER SysTEMS.—Terman and Pickles.
(See under ** Reception.”)

SoME CONSIDERATIONS IN THE DEsigN oF Hort-
CatHODE  MERCURY-VAPOUR  RECTIFIER
Circuits [the Importance of the Choke as
First Flement of a Smoothing lilter:
its Calculation and Design].—C. R. Dunham.
(Jowrn. I.EE., September, 1934, Vol. 75,
No. 453, pp- 278-288.) Theoretical in-
vestigation prompted by the experimental
work of Dellenbaugh and Quimby, 1932
Abstracts, p. 419 and back references.

BLrEpeER REesisTaNci [Idle Load at Output of
Smoothing Circuit] 1MprovES [Rectifier]
PowEk SurpLy REcuULATION.—R. Lee. (Rad.
Engineering, August, 1934, Vol. 14, No. 8,

pp- 18-19.)

RECTIFYING ACTION OF POwDERED COPPER SUL-
PHIDE [compressed between Oxidised
Aluminium Plate and Copper Plate].—

1. Yamamoto and M. Sato. (Journ. [.E.E,
Japan, May, 1934, Vol. 54 [No. 5], No. 550.
p. 313: Lnglish summary pp. 42-43.)
“In the current-passing direction the resistance
was very small, say o.r5ohm at 1.5volt: in
the current-stopping direction . . . the resistance
is very large, the rectifying ratio is considerably
great,” say 1600ohms at 1 volt... The
temperature rise is small, say 20° C for the con-
tinuous flow of 5amperes.”’

THE TEMPERATURE DEPENDENCE OF THE VOLTA
PoteNTIAL oF Cuprous OxIDE.—G. Moénch.
(Zeitschv. f. Phys., 6th Sept. 1934, Vol. go,
No. 9¢/10, pp. 576-585) Seec also under
“Valves and Thermionics.”
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A ConstaxT Speep D.C. Motor CoNTROL [Thyra-
trons and 60-Cycle Tuning-Fork-Controlled
Oscillator :  and a Comparison of Other
Standard Frequency Sources, e.g. F'requency-
Controlled Mains].—]. A. Bearden and
C. H. Shaw. (Review Scient. Instr., August,
1934, Vol. 5, No. 8, pp. 202-295.)

POWER SUPPLY FOR AIRCRAFT WIRELESS APPARATUS
Relative Merits of Supply direct from Air-
craft Engine and from Wind-Driven Genera-
tor: etc.]—C. B. Carr. (Marconi Review,
July/August, 1934, No. 49, pp. 13-26.)
EFFECT IN RECTANGULAR CONDUCTORS AT
HicH FREQUENCIES.—Jackson. (See under
‘“ Propertics of Circuits.”)

SKIN

A StaBrt D.C. AMPLIFIER USING 7567A TUBES
[with Space-Charge Grid and Plate at Same
P’otential : Currents of 3 X 107'* Ampere
give 1 Centimetre Galvanometer Deflection,
with Readings every 15 Seconds].—M.
Distad and J. H. Willilams. (Review Scient.
Instr., August, 1934, Vol. 5, No. 8, pp. 289
291.)

A D.C. AMPLIFIER, ESPECIALLY FOR PHOTOELECTRIC
PHOTOMETER  [Fluctuation of Cathode
Emission compensated by Potential Drop
across Series Resistance to Space-Charge
Grid].—R. IKurosawa. (Journ. I.EE.
Japan, May, 1934, Vol. 54 [No. 5], No. 550,
p- 331: English summary pp. 47-48.)
Supply instability is compensated by Soller
one-valve balanced circuit (1932 Abstracts,
p- 654).

NOTES ON THE AMPLIFICATION OF CONTINUOUS
CurrENTS [down to 107!  Ampere] —P.
Donzelot and J. Divoux. (Journ. de Phys.
et le Rad., July, 1934, Series 7, Vol. 5,
No. 7, pp. 357-372.)

O~ THE Quartz WAVE FILTer [Its Advantages as
Element in a Band-Pass Filter: Experi-
mental Results: Design Calculations].
N. Kato, N. Matsuyama and T. Inoue.
(Jowrn. I.ILI. fapan, May, 1934, Vol 54
[No. 5], No. 550, p. 404 : English summary
pp- 60-61.)

WIRELESS BaLaNcInG FEQUIPMENT [and an Auto-
matic Frequency Balancing Arrangement
applicable to Telemetering and Remote
Control].—N. Kato and N. Matsuyama.
(Jowrn. [.E.LE. Japan, May, 1934, Vol. 54
[No. 5], No. 550, p. 408 : English summary
pp. 61-62.)

TrasHinGg ‘“ OsgLim”’ [Neon] LAMP, CONTROLLED
BY A.C. MaiNs OR BY VALVE OSCILLATOR,
FOR  STROBOSCOPIC INVESTIGATIONS.—E.
Langton and E. Tyler. (Phil. Mag., August,
1934, Vol. 18, No. 118, pp. 352-365.) In
a paper on photographic time registration on
a falling plate.

Tur SPHERE SPARK GaP AND ITs BEHAVIOUR ToO
PurLses OF VERY SHORT DuraTioN [in-
cluding Very Steep Surges produced by Oil
Gap (0.6 Microsecond and less): Oscillo-
graphic Investigation] —W. Forster. (E.T.Z.,
12th July, 1934, Vol. 55 No. 28, pp.
689—-691.)
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THE [Very Great] INFLUENCE OF P’RESSURE [and
of Temperature] oN THE LILECTRICAL RE-
SISTANCE OF A BUTTON oF IMPURE ZIRCON-
oM OXIDE IN Alr.—]. Basset. (Comptes
Rendus, 2nd July, 1934, Vol. 199, No. 1,
pp. 38-41.)

STATIONS, DESIGN AND OPERATION

PRINCIPLES OF AUDIO-FREQUENCY WIRE BROAD-
CASTING [ Audio-Frequency Rediffusion "].
—P. P. Eckersley. (Journ. I.I:.II., Septem-
ber, 1934, Vol. 75, No. 453, pp. 333-353.)
The full paper, with Discussion, summaries
of which were referred to in Abstracts, June, p. 337,
and October, p. 572. In reply to a statement that
the average listener will not support rediffusion,
the writer states that in Holland more urban
listeners use rediffusion than use only wireless
sets, and in Hull one householder in every four
gets his programmes by rediffusion; while in
other English towns and cities, where rediffusion
has not been installed so long as in Hull, the number
of consumers are ‘‘ mounting quickly and at much

the same rate as they have done in Hull.”

CoMpaRrisON OF Various SysTEMS OF COMMON-
Wave  Broapcasting.-— P, R.  Arendt.
(Zeitschr. f. tech. Phys., No. 9, Vol. 15, 1934,
Pp- 342-348.)

The best results with the simple method of
independent, quartz-controlled transmitters are
here given as corresponding to a deviation of 1078,
Of the inter-controlled systems particular attention
is given to the comparison of the lorenz system,
with master tuning fork at the controlling station
connected by cables to subsidiary forks at the
controlled stations (see September Abstracts,
p. 496), and the system using a master quartz
oscillator similarly connected by cable to the
quartz-controlled sub-stations, phase relays serving
to adjust (through a mechanical train) the fre-
quencies of the latter stations. The absolute
variation of a tuning fork generator, as used by
the German P.O., is given as around 10™% but
laboratory tests with improved thermostats and
with forks having better temperature coefficients
show that a value of 1077 can be obtained. The
most up-to-date quartz generators (as, for instance,
at the Berlin broadcasting station) give a deviation
of about 3 X 1078  I’robably this could be
improved to 1077 or better, in view of Scheibe’s
results (with considerable outlay in apparatus)
leading to a value of 107%.

As regards the other important factor, the short-
ness of the control delay time, it was shown in
a previous paper (loc. ¢it.) that the present reaction
time of the lLorenz system with tuning forks-—
about 4 seconds—is satisfactory, since the phase
shifts and amplitude pulses in the cable only
exceptionally reach values which call for a longer
time. It is not, however, vet known for certain
whether a shorter time of, say, 3 seconds would be
satisfactory. But in any case the phase-relay
system also suffers from the samc restrictions as
regards cable disturbances, so that in this respect
the two systems appear to be of equal merit. A
marked difference between them is shown in I'igs.
3 and 4: in the tuning-fork system the curves for
the main station and the sub-station arc completely
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congruent, though displaced by the amount of the
reaction time, whereas the phase-relay system
gives a jerky curve for the sub-station {requency,
which means that the carrier frequency of the
sub-station has a frequency of regulation super-
posed on it which is liable to affect reception.
In the final section (on futurc lines of development)
it is suggested among other things that the phase
relays should be improved so as to give a continuous
adjustment instead of their present step-by-step

contact adjustment. See also under ‘ Trans-
mission.”
NoTE ON THE SYNCHRONISATION OF BROADCAST

StaTtions W]JZ axp WBAL [Effect on
I‘ading and Consequent Distortion].—I{. A.
Norton. (Proc. Inst. Rad. I'ng., September,
1934, Vol. 22, No. g, pp. 1087-1089.)
The field intensities were recorded continuously
by the method dealt with in January Abstracts,
. 47. The two stations werc synchronised on
alternate days and nights, by an audio-frequency
transmitted over a wire line and multiplied up
to the 760kc/s radio-frequency. “Fig. 1
illustrates the type of record obtained, showing
that the fading is of a radically different character
when the stations are synchronised than when
not.” It is believed that no serious distortion
would be introduced into the received modulation
by the synchronisation fading in that part of the
primary service area of the two stations where
the ratio of the intensities of their two ground
waves is about two to one or greater. The Federal
Radio Commission states that a ratio of at least
four to one . . . is necessary in order to prevent
modulation distortion "’ [receivers without AVC:
the writer’s distortion test was with AVC].

THE GERMAN HIGH-I’OWER BROADCASTING STA-
110Ns.—W. Meyer. (Zeitschr. V.D.I., 18th
Aug. 1934, Vol. 78, No. 33, pp. 975-977.)

Tur CONSTRUCTION OF THE GERMAN DBROAD-
CASTING NETWORK. PART III.—ThEr BERLIN
AND HaMmBURG HIGH POWER STATIONS.—
A. Semm. (T.F.T., April, 1934, Vol. 23,
No. 4, pp. 79-84.)

THE ““ FATIGUE ”’ OF WIRELESS STATIONS [Weather
Signals Not Due to Electrolytic Changes
in Surrounding Earth but to Eleven-Year
Sunspot Cycle].—(E.T.Z., oth Aug. 1934,
Vol. 55, No. 32, pp. 797-798.) See March
Abstracts, p. 166, r-h column.

VoLUME-RANGE ‘° COMPRESSION 7 AND ““ EXPAN-
SION "’ AT TRANSMITTER AND RECEIVER
RESPECTIVELY ;| IMPROVED REPRODUCTION
oF BRroapcasT MuUsic AND GREATLY IN-
CrREASED SigNaL/Noise RaTio.—Sowerby :
Nestel.  (See abstracts under “° Acoustics
and Audio-frequencies.”)

COMMUNICATION SYSTEM FOR THE ITALIAN SQUADRON
TransaTLANTIC FLIGHT.—E. W. Stone.
(IZlec. Communication, July, 1934, Vol. 13,
No. 1, pp. 61-68.)

Rapio EQUIPMENT TFOR AIRCRAFT.—D. B. Mirk
and others. (Zlec. Communication, July,
1934, Vol. 13, No. 1, pp. 76-91.)
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Rapio Waves 10 TraNsyMIT WEATHER MAaPs
[Proposed Radio-Typing Forecasts for Air
Lines].—(Sci. News Letler, 21st July, 1934,
Vol. 26, No. 693, p. 40.)

TrE MIiCcRO-WAVE SERVICE BETWEEN THE AIR
PorTs or ST. INGLEVERT AND LYMPNE.
(Ann. des. P.T.T., June, 1934, Vol. 23,
No. 6, pp. 580-595)

AEROPLANE AND CAR: DEMONSTRATION OF VALUE
oF Two-Way Rapio COMMUNICATION FOR
Porice ACTION AGAINST MOTOR CRIMINALS. —
Marconi Company. (LElectrician, 2oth July,
1934, Vol. 113, No. 2929, pp. 93 94.)

CoMMUNICATION TRIALS BETWEEN A MOVING
Traix AND THE TELEPHONE NETWORK
[Paris/Amiens Line: Wavelengths around
2500-3 500 m].—A. Labrousse and Al
Becq. (Ann. des P.T.T., June, 1934, Vol
23, No. 6, pp. 501-538.)

A SystEM or DuprLEX Rap1o COMMUNICATION
[Telephony by Amplitude Modulation and
Telegraphy by Irequency Modulation].—
T. Hayashi. (Journ. I.E.E. Japan, May
1934, Vol. 54 (No. 5), No. 550, p. 410:
English summary p. 62.)

OVERCOMING THE DANGER OF THE MuTuaL BLock-
ING BY EcHO SupprEssors [Criticism of
Previous Methods and Description of a
New  Method].—H. Decker. (L. N.T.,
August, 1934, Vol. 11, No. 8, pp. 281-288))
Further development of the work referred
to in Oct. Abstracts, p. 572.

GENERAL PHYSICAL ARTICLES

THE WaAVE EQUATION OF THE PHoToN [New Result].
L. de Broglie. (Comptes Rendus, 13th
Aug. 1934, Vol. 199, No. 7, pp. 445448

Tue New FieLp THeory [New Lagrangian Func-
tion].—B. Hoffmann. (Nafwre, 1st Sept.
1934, Vol. 134, p. 322.)

NEw WOoRrLD-PicTurE OF MODERN PHYSICS
[General Survey].—J. H. Jeans. (Nature,
8th Sept. 1934, Vol. 134, Supp. No. 3384,
PP- 355-305.)

GENERAL THEORY oF THE MAGNETIC ELECTRONS
[and the Lxistence of Four Different Types
of Electrons].—R. Zaicoff. (Journ. de Phys.
el le Rad., August, 1934, Series 7, Vol. 3,
No. 8, pp. 431-435.)

EXPERIMENTAL DEMONSTRATION OF THE
Existexck oF DipoLAR MaGNETIC RADIA-
TION.—H. Niewodniczanski. (Comptes Ren-
dus, 18th June, 1934, Vol. 198, No. 25, pp.
2159—-2101.)

THE

[First]

LENERGY, TEMPERATURE AND ATOMIC WEIGHT @ A
RAPID INTERCONVERSION ScaLE.-—C. H. D.
Clark. (Phil. Mag., July, 1934, Series 7,
Vol 18, No. 117, pp. 80—9o0.)

ON THE CHANGE OF THE RESISTANCE OF ALKALI
MEeTALS IN A Mac~eric Fiprp.—M. KNoretz.
(Physik. Zeitschr. der Sowietumion, No. 6,
Vol. 5, 1934, pp- 877886 : in English.)
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ON THE STOrPING OF FAST PARTICLES AND ON
THE CREATION OF POSITIVE ILECTRONS. —
H. Bethe and W. Heitler. (Proc. Roy. Soc.,
Series A, 1st Aug. 1934, Vol. 146, No. 850,
pp. 83-112)
ON THE THEORY or THE X-Ray DETERMINATION
OoF ELASTIC SCATTERING OF CATHODE RAYS.
D. K. Froman : Bubb. (Canadian Journ.

of Res., August, 1934, Vol. 11, No. 2,
pp. 156-162)
STUDY OF AN ELECTIRIFIED SPACE CONTAINING

MATERIAL ParticLES.—M. Pauthenier and
M. Morcau-Hanot. (Comptes Rendus, 16th
July, 1934, Vol. 199, No. 3, pp. 189-190.)
NoTE oN THE ELECTRIC ARC [and the Mechanism
of Freeing Electrons from the Cold Cathode].
F. H. Newman. (Phil. JMag., August,
1934, Vol. 18, No. 118, pp. 365-368.) For
a previous paper see 1933 Abstracts, p. 55,
I-h column.

MISCELLANEOUS.

GENEKAL STATISTICAL METHOD APPLICABLE TO
GRoUPs OF INDISTINGUISHABLE I’ARTICLES
[e.g. Electronic Gas in Absence of Magnetic
Field, the Two Types being the Electrons
of Opposite Spin].-—G. Allard.  (Comptes
Rendus, 13th Aug. 1934, Vol. 199, No. 7,
PP. 451453

Ox THE STATISTICAL THEORY OF ERRORS.—W. .
Deming and R. T. Birge. (Reviews of Mod.
Physics, July, 1934, Vol. 6, No. 3, pp. 119—
161.)

PROBABILITY LIKELIHOOD AND QUANTITY OF
InrorMATION 1IN THE LogIC OF UNCERTAIN
INFERENCE, and PROBABILITY AND SCIENTI-
Fic METHOD.— R. A. Fisher : H. Jeftreys.
(Proc. Roy. Soc., Series A, 1st Aug. 1934,
Vol. 146, No. 856, pp. 1-8 and 9-16.)

“ ORDINATE-DIFFERENCE HARMONIC AN-
ALYSIS ”’ Rarip GRAPHICAL METHOD FOR
SyMMETRICAL Perioprc CurvEs.—DMourom-
tseff and IKozanowski. (See abstract under
“ Transmission.”’)

Tue

RELATIVITY YIELDS }FORMULA GOOD FOR MANY
MacuINEs [Generalised Theory of Electrical
Machinery, using Tensor Methods].—G.
Kron. (Sci. News Letter, 18th Aug. 1934, Vol.
26, No. 697, p. 109.)

T ExGINEER AND MoDERN CiviLisation [Gustave
Canet Lecture]—1". E. Smith. (/Lngineer,
6th, 13th and 20th July, 1934, Vol. 158, Nos.
4095/6/7, pp- 4-0, 38-39 and 67-68.)

INVENTION IN RELATION TO NATIONAL WELFARE
AND LEGISLATIVE CONTROL.—Ambrose
Fleming. (Jouwrn. Television Soc., March,
1934, Series 2, Vol. 1, Part 10, pp. 313-319.)
The full paper, a summary of which was
referred to in June Abstracts, p. 340, r-h
column.

PrROGRESS OF ELECTRICAL COMMUNICATIONS FROM
THE FIELD OF WORK OF THE GERMAN Post
Orrice [Common-Wave, Directive and World
Broadcasting : etc.).—(7.F.T., April, 1934,
Vol. 23, No. 4, pp. 85-87.)



EXPERIMENTAL WIRELESS

TELEcoMMUNICATIONS IN 1933 [including Radio
Telegraphy and Telephony, Broadcasting
and Television].—(Ann. des P.T.T., August,
1934, Vol. 23, No. 8, pp. 744-768.)

CONFERENCE OF PROFESSORS AT THE GERMAN
Post OrfFice [Summaries of Papers].
(T.IF.'T., June, 1934, Vol. 23, No. 6, pp. 143—
148.)

EscaLator CONTROL:  AUTOMATIC VARIATION
or SPEED IN RELATION 10 Trarric [by
Photocell Apparatus].—G.E.C. (Electrician,
27th July, 1934, Vol. 113, No. 2930, p. 134.)

ProTocELLs IN L1GHT-CONTROLLED MACHINES AND
APPARATUS.—W. Kluge and H. Bricbrecher.
(Zeitschr. V.D.I., 4th Aug. 1934, Vol. 78,
No. 31, pp- 935-938.)

PHOTOELECTRIC  MEASUREMENT OF THE
Di1aMETERs oF Fixe WIREs [Photoelectric
Micrometer for the Continuous Measurement
of Plain and Covered Wires of 0 02-0.5 mm
Diameter, and H.FF. Litz Wire]—R. C.
Schmid. (E.T.Z., 9th Aug. 1934, Vol. 35,
No. 32, pp. 785-786.)

PHOTOELECTRIC MEASUREMENT OF THE Pyu-VARIA-
TION IN MUSCLE Tissur DURING CONTRAC-
TioN.—R. Margaria and A. ven Muralt.

THE

(Naturwiss., 14th Sept. 1934, Vol. 22, No. 37,

P 634)

A PHOTOELECTRIC APPARATUS FOR TURBIDITY AND
LiGuT PENETRATION MEASUREMENT [used
by U.S. Bureau of Fisheries].—M. M. Ellis.

(Science, 13th July, 1934, Vol 8o, No.
2063, p- 37.)
MEASUREMENTS OF THE CELL-SPacE RATIO IN

WooDp By A PHOTOELECTRIC METHOD [con-
taining Description of Photoelectric Ampli-
fier Circuit]—W. W. Barkas. (Proc. Phvs.
Soc., 1st July, 1934, Vol. 46, Part 4, No.
255, PP- 545-55% : Discussion pp. 558-559.)

REFLECTING PowER OF DPOWDERS IN THE FaRr
INrrRA-RED REGION [as a Function of
Particle Size and Applied Pressure].—C. W,
Bryant. (Jowrn. Opt. Soc. Awm., May, 1934,
Vol. 24, No. 5, pp. 139-142))

GALVANOMETER AMPLIFICATION BY
—A. V. Hill.
. 134, p. 289)
Since the recent reference to the use of a Weston
‘photronic "’ cell  arranged  differentially for
amplifying galvanometer deflections (Abstracts,
July, p. 398, r-h column : see also Jones, September,
516, r-h column) the writer has found ‘‘(a)
that a Bernheim cell [1933, p. 512] is several times
as sensitive, and (b) that there is considerable
advantage in cutting the cell into two halves,
and opposing the two halves in parallel.”

Puoto-CrLL.
(Nature, 25th Aug. 1934, Vol.

PHOTOELECTRIC MEASUREMENTS OF THE ABSORP-
TION oF FUSED AND CRYSTALLINE QUARTZ
BETWEEN 1633 and 1463 A—W. M. Powell,
Jr. (Phys. Review, 1st July, 1934, Series
2, Vol. 46, No. 1, pp. 43-46.)

‘ The extraordinary variations in the coettcicent
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of absorption show the importance of actually
testing a piece of quartz in the ultra-violet before
incorporating it in an instrument for usc in that
region.”’

PIEZOELECTRICITY : AND A RECORDING INSTRU-
MENT FOR TRANSIENT PRESSURES [e.g.
inside Fusible Cut-Outs].——H. W. Baxter.
(Flectrician, 27th  July, 1933, Vol 113,
No. 2930, pp. 121-122.) Based on Report
G/T58 of the British Electrical and Allied
Industries Research Association.

SMOOTHNESS OF SURFACE NOW INDICATED BY
SouxDp [by use of Electrical Pick-Up : also
by use of Photocell].—(Sci. News Lelter,
21st July, 1934, Vol. 26, No. 693, p. 36.)

AN AcousTic PROCESS FOR THE LEXAMINATION OF
StrRESS [based on Vibration Frequency of
Stretched Steel Wire].—(I ngineer, 10th Aug.
1934, Vol. 158, No. 4100, pp. 1.42—143.)

EL:CTROSTATIC MANUFACTURE OF SANDPAPER.
(E.T.Z., 23rd Aug. 1934, Vol. 55, No. 34,
Pp. 847-848: summary only.) See also
September Abstracts, p. 510, 1-h column.

O~ THE JoHNSEN-RaBBECK [Rahbek] EFFECT [a
New Interpretation based on Reboul's
Potential Variation Discovery|.—G. Dechéne.
(Comptes Rendus, 23rd July, 1934, Vol. 199,
No. 4, pp. 266-268)

Emissiox OoF A Rapiatiox ofF Low PENETRATING
Power BY ELECTRIFIED INSULATORS.
G. Reboul. (Journ. de P’hvs. et le Rad.,
July, 1934, Series 7, Vol. 5, No. 7, pp. 329—
342.) Sce also Abstracts, January, p. 354,
and 1933, p. 463.

Tur INFLUENCE OF THE IREQUENCY OF THE
EvecrricaL FIELD ox THE CoOMBUSTION
VEerocity or A Gas [Tests up to 0.8 x
107 ¢/s .—A. E. Malinowski and others.
(Phvsik. Zeitschr. dev Sowietunion, No. 6,
Vol. 5, 1934, pp. 902—-905.) Tor previous
papers see June and August Abstracts,
pp- 339 and 433.

Rapio CUKRENTS ADD TO KNOWLEDGE OF THF
Braix [Short-Wave (10om) Currents used
to put certain Centres out of Function].
C. W. Brown. (Sci. News Letier, 21st July,
1934, Vol. 26, No. 693, pp. 35-30: para-
graph only)

AcTioN 0or SHORT WAVES (20 m] oN THE Poisox
or Asp Sxake.—M. Phisalix and F. Pasteur.
(Commptes Rendus, 16th July, 1934, Vol. 199,
No. 3, pp. 235-237.)

E1.EcTRON MICROSCOPY OF BIOLOGICAL OBJECTS. —
L. Marton. (Nature, 16th June, 1934, Vol.
133, p. 911.)

MagnETO-OPTIC  METHOD OF CHEMICAL
Anarysis [and the lixistence of Time Lag
in the Faraday Effect : Negative Results].
F. G. Slack and J. A. Peoples, Jr.: Allison.
(Phys. Review, No. 2, Vol. 45, p. 126.) See
also Webb and Morey, June Abstracts, p.
340, I-h column.

THE
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Some Recent Patents

The following alstracis arve preparved, with the pevmission of the Controller of H.M. Stationery Office, from
Specifications obtainable at the Palent Office, 25, Southamption Buildings, London, W.C.2, price 1/- euch.

AUTOMATIC ¢ CALLING** APPARATUS

Application dates 24th November and 15th
December, 1932. No. 410523

A selector device, responsive only to distress
signals or predetermined ‘‘code’” messages, is
provided with means for preventing spurious
signals from operating the alarm. If the first
impulse received is of correct length, then each
subsequent impulse is individually measured, and
the alann is rung only if the entire sequence of
impulses corresponds to the predetermined * call’

Patent issued to Standard Telephones and Cables,
Ltd.

VOLUME CONTROL
Application date, 2.4th Januarv, 1933. No. 410567

In a radiogram it is desirable to have means for
controlling the output both for the wireless pro-
gramme and from the record. Usually a separate

AAAAAA

VALVE CONSTRUCTION

Convention date (Germany), 14th March, 1933.
No. 410658

Lamps and valves have already been made with
plane surfaces on the glass bulb so as to carry
advertising matter, but this usually leads to a high
percentage of breakages. According to the in-
vention a bulb is made so as to have three or more
slightly convex faces. That is, the radius of
curvature of each face is greater than that of the
circle which circumscribes the bulb as a whole.
This permits the application of advertising or
descriptive matter with less risk of breakage in
manufacturing the bulb.

Patent issued to J. Inwald, A.G.

ALL-MAINS SETS
Convention dates (Germany), 24th June and 6(h
August. No. 410628

The object is to make a receiver sufficiently
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NO. 410307.

resistance i1s used in each case, but, according to
the invention, the resistance R of the diode rectifier
V is made to serve both purposes. It is in shunt
with the pick-up terminals /°, and also provides
biasing voltage for the preceding amplifiers. The
transformer T serves to feed both wireless and record
signals to a pentode amplitier 1.

Patent issued to E. K. Cole, Ltd. ; E. J. Wyborn ;
and A. W. Martin.

flexible to be connected either to a 100 or 200 volts
D.C. or A.C. supply. The detector valve has a
high-mu factor, and grid current starts at zero
grid bias. The speciiication contains a formula
showing that for a given initial grid-bias, below the
bottom bend, the anode current of the detector
remains constant over a wide variation of the
supply voltage.
Patent issued to Radio A. K. Loewe.
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TELEVISION RECEIVERS
Application date, 18th October, 1933. No. 410078

To facilitate the correct ‘‘ setting” of the re-
ceived picture on the viewing screen a ‘‘ framing '’
signal operates to throw the normal synchronising
gear out of action should the incoming picture
signals not be in correct phase, and to keep it
inoperative until such time as the picture drifts
into correct position, where-
upon the synchronising control m
becomes effective. The fram-
ing signals are produced at
the transmitting end by a o
commutator during the in-
terval between the last and
first holes on the scanning
disc.

At the receiver the electron
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STABILISING FREQUENCY
Application date, 25th [anuary, 1933. No. 411217

Relates to means for stabilising and controlling
the frequency of a transmitter by making use of
the heterodyne beat note produced between the
transmitter and a small standard oscillator. As
shown in the drawing, the monitoring oscillator O1
is coupled to the main transmitter O, and the beat
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stream in the cathode-ray tube

ep
K

impinges on a special con-

ductive strip at one end of,

Er1

but separated from, the view-
ing screen. If the phase
conditions are correct the syn-
chronising control is maintained. Otherwise the
‘“ saw-tooth '’ oscillators are rendered ineffective
during a drift period which lasts until the received
picture falls into correct framing.

Patent issued to J. C. Wilson and Baird Tele-
vision, Ltd.

SUPERHET CIRCUITS
Application daie, 14th January, 1933. No. 411208

A directly heated valve, preferably of the screen
grid type, is used as a combined oscillator and first
detector. Asshowninthe drawing, the anode circuit
is back-coupled through a coil L to a coil L1 in one
of the filament lcads, and the resulting oscillations
are fed through a condenser C to the tuned circuit
K of the first intermediate-frequency amplifier.
A heavier coil L2 in the second filament lead acts as
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No. 411208.

a choke to prevent the H.F. oscillations from being
short-circuited ineffectively to the cathode.

Patent issued to The Mullard Radio Valve Co.,
Ltd., and R. G. Clark.

No. 411217.

note produced is fed back through parallel circuits
containing rectifiers R, RI to two relay coils P°,
P1. One parallel circuit is inductively loaded at
L, whilst the other is capacitatively loaded at C.
If the transmitter frequency departs from its
standard value, the currents passing through the
relay coils P, P1 arc no longer balanced, and the
variable tuning condenser K is rotated in one
direction or the other to restore the original con-
ditions.
Patent issued to H. A. Thomas.

CATHODE-RAY TUBES

Convention. date (Germany), 30th November, 1931.
No. g11120

In the case of an indirectly heated oxide cathode,
the dimensions of the cmissive area arc too large
to be regarded as a ‘‘ point’’ source. In order to
compensate for this fact the distance between
the cathode and the aperture in the Wehnelt
cylinder is adjusted, according to a formula given
in the specification, so as to concentrate the beam
as though, in effect, it came from a single point.

Patent issued to Telefunken Ges. fur drahtlose
Telegraphie m.b.h.

Convention date (Germany), 11th March, 1933
No. 411411

The cathode, the Wehnelt cylinder, and, if
necessary, the other focusing-electrodes in a
cathode-ray tube are supported by a relatively
springy or flexible member. This allows a small
displacement to be effected, after the electrodes
have first been fitted into the tube, so that they
may be accurately centred, relatively to the aper-
ture in the anode, before being finally fixed or
sealed in position.

Patent issued to Telefunken Ges. fur drahtlose
Telegraphie m.b.h.



November, 1934
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Convention date (U.S.A4.), 1st November, 1932.
No. 411351

Relates to gain-control svstems provided with
means for suppressing background ‘ noise’ at
intermediate settings of the tuning dial. The parts
marked A4 in the drawing represent the stages
preceding the second detector D of the superhet
set. The ordinary A.V.C. valve shown at 17 is of
the pentode type, and its anode is connected to
the control grid of a sccond pentode Vi1, which
functions as the noise-suppressor.  When a signal
is being received the voltage-drop across the
resistance R is applied to the grids of the previous
amplifiers in order to maintain the output at
constant volume. TYor an intermediate setting
of the tuning dial the valve | is at cut-oft, and
there is no voltage drop across R, so that sutticient
current can flow through the valve Vi and its
anode resistance 1 to paralyse the L.I. amplifier
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at the resonance point, but brightens up on either
side of it. Or the lamp mav be arranged on a
bridge circuit so that it is brightest at the resonance
point, and dimmer on either side of it. Or two
lamps may be used to enhance the change in
brilliance. One produces a general illumination
of the dial which grows dim at the point of reson-
ance, whilst the second lamp simultaneously throws
a bright light on to a narrow slot or window.
Patent issued to Hazeltine Corporation.

LIFE-SAVING EQUIPMENT
Convention date (Italy), 23vd July, 1932. No. 411312

A submarine is fitted with a float which can be
released in an emergency to reach the surtace of
the sea. A balloon is then automatically liberated
to elevate an aerial wire, from which messages
asking for assistance are radiated. The float
contains the high-frequency part of the transmitter,
which is connected through a tlexible wire cable
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and so open-circuit the line to the loudspeaker.
The control grid of the valve V is fed from the
circuit B through a condenser C.

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

VISUAL TUNING INDICATORS

Convention date (U.S.A), 22nd June,
No. 411659

An incandescent lamp is arranged to illuminate
the indicator scale with a diffused light, which is
automatically altered in intensity as a station is
tuned in, Various means are described for making
the most effective use of the comparatively small
current changes available. 1‘or instance, a carbon-
filament lamp is arranged in the anode circuit of
one of the amplifiers and is shunted with a resist-
ance so that it is only in a state of incipient glow

1932.

to the interior ol the submerged vessel, where the
keying or modulating apparatus is located.
Patent issued to G. Urizio.

TELEVISION RECEIVERS

Convention date (Germany), 19th October, 1931.
No. 411883

A cathode-ray tube is made in two parts, one
containing the cathode and the other the tluorescent
screen. 1Both parts are hermetically sealed off,
but are connected by a narrow tube, which may
be of metal or silvered glass, and acts as an anode.
As the electron stream flows through this tube
it is modulated in intensity by the magnetic tield
from a coil carrying the signal currents.

Patent issued to International General Llectric
Co., Inc.
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CATHODE-RAY TUBES

Convention dale (Germany), 16th Januwary, 1932.
No. 411955

The cathode is designed to have a relatively high
thermal capacity in order to produce a ray of
constant strength, particularly suitable for tele-
vision-reception by intensity modulation or control.
The holder for the emissive oxide is in the form of
a pin, or a ring, mounted on a metallic rod which
is, in turn, surmounted by two insulating sleeves
with the heating-filament placed between them.

Patent issned to K. Schlesinger.

ALL-MAINS SETS

Convention date (Germany), 4th August, 1932.
No. 412054 ’

In a set designed for operation either from
alternating or direct current mains, provision is
made for a possible wrong ‘“ poling” in the case
of a D.C. supply, where it is usual to employ
resistances of the order of 1,000 ohms shunted by
high-capacity condensers of the electrolytic type.
As these are liable to be damaged or destroyed by
a reversed voltage, a guard resistance 1s inserted
between the mains terminal and the first smoothing
condenser. If the polarity is wrong, a warning
lamp is lit by the leakage current through the
electrolytic condenser to notify the user before any
serious damage is caused.

Patent issued to Radio \. G. Loewe.

TELEVISION RECEIVERS

Convention dates (Germany), 21st May and
5th November. 1932. No. 412026

The scanning drum D is driven by a motor A,
and is located inside the axis of a spiral neon tube
X\, which is aligned with the helical series of per-
forations 1, 2 ctc. The rays of light pass through
the scanning-holes on to an inside rotating mirror
I, which retlects them on to the surface of a

No. 412026.

prism P, fixed to the inner wall of the drum. From
here they pass out through a lens L on to the
viewing screen.

Patent issued to I.M.K. Syndicate, Ltd.

TELEVISION SYSTEMS
Convention date (U.S.A.), 29th October, 1932.
No. 412092

Relates to a television transmitter of the type
in which the image, say from a photographic film F,
is projected on to the sensitive anode 4 of a
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cathode-ray tube, and is then scanned by the
electron stream from the cathode B. The conditions
require that the *“ mosaic-cell” anode 4 should be
set at an angle to the path of the electron stream,
in order to allow the pictures from I to be projected
on to it. In order to compensate for this inclination,
an additional magnetic tield, of constant intensity,

No. 412092.

from the magnet M is superposed on the usual
scanning control-field from the coils C, so that the
cathode-ray moves over the wedge-shaped area
shown in dotted lines. That is, as viewed from a
plane at right-angles to the axis of the electron
beam, but as projected on the inclined surface of
the anode A4 it becomes a truc rectangle, and
distortion is avoided.

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

RECORDING SOUNDS
Application dale, 10th September, 1932. No. 412206

A method of recording sounds is described, in
which one stage of the process consists in transforming
the original acoustic vibrations into a band of light-
frequencics, which are produced by spark-discharges
across a pair of elongated clectrodes. The band or
line of light is then focused by a lens on to a
photographic film. The theory of operation is
based upon an assumption that the total theo-
rectical range of audible frequencies between 20
and 20,000 cycles (about 10 octaves) can be
adequately represented by approximately 1,280
distinct frequencies, owing to the limitations of the
human ear. The microphone currents are modulated
on a carrier frequency of 1,000 k.c. before they are
applied to the pair of discharge electrodes. The
latter are initially biased to a point just short of the
normal sparking voltage, so that the extra voltage
from the microphone initiates the discharge.

Patent issued to G. W. Walton.

POWDER-CORE COILS

Convention dale (U.S.A4.), 4th May, 1932.
No. 412382

In ganged circuits using so-called permeability
tuning, a straight-line-frequency response (or
other desired characteristic) is ensured by using
tapered or conical cores instcad of cylindrical ones.
The powdered iron is moulded into the desired
shape under pressure, and the windings are suitably
shaped to allow the cores to move in and out.

Patent issued to Johnson Laboratories, Inc.
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TUNING ARRANGEMENTS

Convention date (U.S.A.), 1st March, 1933.
No. 412152

The main tuning circuit of a multi-range receiver
consists of an inductance L shunted by a variable
capacity C and designed to have a high L/C ratio.
The wave-change switch K inserts a fixed con-
denser C1 across one or other of a series of inter-
mediate tapping points . This circuit is designed to
have a low L/C ratio, so that, when used in com-
bination with the first circuit, a reduction of the
total effective inductance of the coil L does not
introduce such losses as would occur if the tapped
portions of the coil were merely short-circuited or
left unused. The reaction coil L1 is shunted by one
or other of a serics of fixed condensers C2 by
means of a second rotary switch X1 which is ganged

C

7

A
——

TT

-~—i =-=C1
AL - e L
= H=F HTF = + I+
No. 412152,

to the main switch K. The input amplifier V is
shown as aperiodic, though this is immaterial.

Patent issued to British Thomson-Houston Co.,
Ltd.

TELEVISION RECEIVERS

Convention date (U.S.A.), 11th August, 1932.
No. 412435.

It is usual to ““ earth ” the heating-filaments of
the varions amplifiers forming part of a cathode-
ray television receiver to the metal chassis of the
set. In practice the chassis may be the scat of
local currents induced from the A.C. supply, which
arc liable to cause interference, both with the
proper control of the scanning beam and with the
reception of any sound accompaniment to the
pictures. In order to prevent such interference,
the chassis is connected to a centre tapping on the
filament supply transformer. One end of the
supply lead is then used to energise one group of
valve amplifiers, whilst the opposite end is con-
nected to a second group. The two groups being
thus fed in phase-opposition, ‘“ local >’ interference
is automatically balanced out.

Patent issued to Darconi’'s Wireless Telegraph
Co., Ltd.
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FREQUENCY-CHANGERS

Convention date (U.S.4.), 1st March, 1933.
No. 412154

The object is to provide a simple yet efficient
valve oscillator producing a pure sinusoidal wave
free from distortion. The tuned input circuit of
a screen grid valve, biased to operate as a dynatron,
is coupled to a master oscillator which is controlled
by a tuning-fork. The output circuit of the dyna-
tron is tuned to any desired harmonic or sub-
harmonic of the input, and acts as a frequency-
changer. This stage is coupled in turn to a second
dynatron valve, which may again step the fre-
quency up or down as desired and also serves to
restore the pure sine-wave form.

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

LOUD SPEAKER MAGNETS

Application dates, 21st December, 1932, and
7th March, 1933. No. 412552,

The inner pole-piece of a permanent magnet is
made partly of cobalt-steel, a cheaper steel being
used for the remainder of the structure. This is
stated to give an efficiency which is at least com-
parable with that attained when the whole magnet
is made of the dearer material. Preferably the
limb of the centre pole-piece consists of cobalt-steel
whilst the pole-tip is of ordinary steel or iron.

Patent issued to E. R. Dempster and Magnavox
(Great Britain), Ltd.

CONTROLLING AMPLIFICATION

Convention date (Germany), 5th November, 1932.
No. 412477.

A disadvantage of the ordinary type of variable-
mu valve, as used for automatic volume control,
is that the means used to vary the slope give the
valve a  characteristic
curve which is approxi-
mately logarithmic in
shape, with practically
no straight-line portion.
The arrangement shown
in the drawing is de-
signed to afford an effec-
tive control over ampli-
fication, whilst at the
same time providing a
straight-line operating
path free from distortion.
The wvalves ¥V, V1 are
arranged in series across
a common H.T. supply.
The incoming signal S is
applied to the grid of the valve 17, whilst a variable
source of biasing voltage ¢ is inserted between the
grid and filament of the valve 'r. Amplification is
controlled by varying the voltage e, so as to divert
more or less current through the path XY, which
is in shunt with the main output impedance or
load L.

Patent issued to Telefunken Ges fur Drahtlose
Telegraphie m.b.h.
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No. 412477.



