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A Common Defect in Cone Loudspeakers

VERYONE will have noticed that the

reproduction of a very loud sustained

note is often accompanied by a dis-
agreeable flutter. This is generally most
noticeable when an operatic soprano sings
a fortissimo high note and in bad cases
suggests that she is persevering in spite of
someone holding her throat in an attempt to
stop her. It is generally believed that this
effect is due to the cone of the loud speaker
producing a sub-harmonic of the note, that
1s, a vibration of hall or a quarter of the
frequency of the fundamental. When one
presses on the end of a strutt or leans too
heavily on a light cane walking stick, it
bows out to one side, and on quickly re-
moving the pressure it swings back to its
normal shape and beyond it, thus bowing out
on the other side; if at this moment one
again exerts the end pressure it will continue
to bow out in this direction and a complete
cycle of end pressure will have produced a
half cycle of transverse vibration.

If the frequency of the applied end pressure
happens to be just twice the natural trans-
verse frequency, a small applied force will
build up a large transverse vibration, Now

the force exerted on the cone by the moving
coil may be resolved into two components,
one of which acts at right angles to the
surface and the other in the direction of the
material of the cone, and if one pictures the
cone as made up of a number of radiant
strips, the latter component acts on these
strips in the same way as the end force on
the flexible strutt. In the cone, however,
there is a constraint wlich is not present in
the separate strutt, since a simple symmetri-
cal vibration of the type described would
necessitate a variation of the circumference
of the cone at a point midway between the
coil and the outer periphery. This suggests
that the phenomenon may be associated with
a deformation of the cone such that one
part bulges outwards when another part
bulges inwards, and the nature of the sound
produced certainly suggests a periodic build-
ing up of the disturbing oscillation due to
mechanical coupling between different modes
of vibration of the cone. A recent number
of Hochfrequenztechnik* contained an inter-

* « Untersuchungen an Konuslautsprechern,” by
G. Schaffstein, p. 204, June, 1935.
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esting account of experiments made by a
method described by Backhaus in 1928 in
which a piece of bronze foil about 1 cm.
square is stuck on the cone and connected
by a very fine wire so as to interfere as little
as possible with the natural movements
of the cone. A fixed brass plate at a distance
of 0.5 to 2 mm. forms the other electrode of
the condenser, the capacitance of which
varies with the movements of the cone.  The
phase and wave form of this one point of
the cone can thus be determined over the
whole frequency range.

Method of Examination

In the paper referred to, two such points on
the cone, one near the outer edge and one near
the coil, were examined over the range from 50
to 5,000 cycles per second. A high frequency
generator was loosely coupled to a tuned
circuit, to the condenser of which the small
exploring condenser was connected in parallel
so that its movements affected the tuning
and thus modified the voltage across the
condenser. This voltage was applied to the
grid of a three-electrode anode-bend rectifier,
the output of which was amplified by an
audio-frequency amplifier ; the output of
this gave a measure of the variations of
capacity of the exploring condenser, and
thus of the amplitude of the movements of
the cone. The resulting curves show that
the vibration is simple up to about 200 c.p.
second but that beyond this frequency the
cone is subdivided into a number of sections,
giving innumerable resonances with little
apparent connection between those at the
rim and those near the coil. To make a
complete exploration of the whole cone in
this way would involve an enormous amount
of work.

To determine the phase of the movements
relatively to the current operating the loud
speaker, the output of the audio-frequency
amplifier referred to above was supplied to
one strip of an oscillograph, whilst the opera-
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ting current was supplied to a second strip ;
the resulting sound acted on a microphone the
output from which was applied to the third
strip. The recorded movement of the cone
refers, of course, to one point only, which
point may, in any given case, be playing a
very unimportant réle in the sound produc-
tion ; by adjusting the frequency, however,
the oscillographic record will indicate when
the point under observation has a large
amplitude. For any one point on the cone,
one has not only the whole frequency range
over which to explore, but—and this is a
very important point—the effect at any
frequency of increasing the operating cur-
rent. In the paper referred to records are
given for four different points on the cone
under identical conditions; in every case
there is a pronounced half-frequency oscilla-
tion, and in some cases it grows and dies
away at a relatively low frequency. In
cases where it was absent it could be produced
quite strongly by loading the free rim of the
cone and thus providing a reaction against
the longitudinal movement.

Curves and their Interpretation

Interesting curves are given showing how,
if the cone is vibrating normally, either a
slight increase in the amplitude or a slight
change of frequency may cause a sub-
harmonic oscillation to set in and build up
to a very large amplitude. It is also shown
that having once started they exhibit the
phenomenon known as ‘‘ Ziehen,” in that
they tend to persist over a certain frequency
range in which they did not tend to build
up.
pWhether or not these sub-harmonics are
the sole cause of the defect referred to, they
certainly provide an ample explanation.
They can be minimised by making the cone
as stiff and light as possible especially to-
wards the rim.

G. W. 0. H.
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A R.F. Measurement of Resistance,
Reactance and Impedance*
By T. C. Macnamara

NUMBER of methods of measuring
the characteristics of circuits at radio
frequency have been advocated from
time to time, including the use of radio-
frequency bridges, impedance meters and
the like. WWhilst these schemes doubtless
possess much value, the author has always
found it convenient to employ a method of
direct measurement which has been found
to give such accurate and consistent results
that it is thought to merit a full description.
The system to be described, which was
originally due to H. L. Kirke of the B.B.C.
Research Dept., has been developed by the
author during several years’ experience with
this class of work. Briefly, the method con-
sists in injecting a voltage at the desired
frequency into the circuit to be measured, by
direct connection, either in series or parallel ;
measuring the applied voltage and also the
resultant current. The value of the im-
pedance or resistance under consideration
is then given by the classic expression

R = E/I.

This sounds a simple process, as it indeed
is, the results obtained being extremely
accurate, provided that certain precautions
are observed, the nature of which will be
outlined later in this article. The source of
R.F. potential required to carry out the test
is a R.F. generator which is so designed that
the frequency generated cannot be ** pulled
by any adjustment to the output circuit.
In addition, great attention is paid to the
screening of the unit as a whole in order to
prevent the leakage of R.F. fields which
might link with the circuits under test, and
so cause serious errors in the results obtained.

Radio-frequency Generator

It has been stated that the R.F. generator
must be so designed that the frequency
generated shall be as free as possible from
variations resultant upon adjustments to its

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

output circuits. There are several known
methods of producing this result, for instance,
a number of neutralised amplifier stages
might be used subsequent to the oscillator,
or alternatively, a screen-grid stage might
be embodied. The author, however, has
found it most convenient to employ a single
stage of frequency doubling, which acts
admirably as a buffer, and effectively
prevents the frequency of the oscillator from
being ‘“ pulled” by any change in sub-
sequent circuital conditions.

The reasons for the buffer action of a
frequency doubling stage are several. In the
first place, the magnitude of the feed-back
from the anode output circuit to the grid
input circuit of a pentode frequency doubler
is small, by virtue of the screen feature of
the valve. The same applies to a stage in
which two triodes are employed, connected
differentially as to the grids and in parallel
as to the anodes, because such a stage is
inherently self-neutralising. Secondly, the
effect of reaction through spurious capacity
couplings is far less apparent, because the
anode and grid circuits are not tuned to the
same resonant frequency. Finally, frequency
doubler stages, whether of the pentode or
twin triode type, can be operated with
negligible grid current; thus removing
almost entirely one of the most prevalent
causes of frequency * pulling” in radio-
frequency amplifiers, namely, the fluctuations
of load referred through variations of grid
current under the influence of varying
anode potential.

In its final form, therefore, the apparatus
consists of a valve oscillator, followed by a
frequency doubling stage, and a neutralised
triode stage having an input capacity of
40 watts.

The circuits may now be described in
detail, with reference to Fig. 1.

Oscillator

A high-p triode 4 is caused to oscillate by
means of a tuned circuit L,C;, employing
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capacity reaction through the condenser C,,
used in conjunction with the grid-leak R,.
The high-tension supply is fed through a
voltage dropping resistance R, connected to
-a tapping on the inductance L,, the tapping
point being located at earth potential from
the R.I'. point of view by the condenser C,.
The inductance L, is not equally split by
the tapping, but rather so that the bulk of
the R.F. voltage appears between anode and
earth. It is necessary to determine the
optimum position of the tapping by experi-
ment, but no difficulty will be experienced
in finding a position at which strong oscilla-
tions are maintained over the whole
wavelength range of the circuit.

Frequency Doubler

A portion of the potential across the circuit
L,C, is taken off through a stopping con-
denser C,, and applied to the control grid of
a power pentode I3 ; which is provided with
a high-resistance grid-leak R,. The *“ screen ”
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is a tuned circuit L,Cq fed from the H.T.
supply through the dropping resistance Ky,
with the decoupling condenser C,, which
serves to locate at earth potential the end
of the circuit remote from the anode. The
circuit 1,Cq is, of course, tuned to resonate
at the second harmonic of the original
frequency, and the potential across it is
impressed on the grid of the succeeding stage
through a stopping condenser Cg. It might
be found in practice that better operating
conditions were obtained by tapping the grid
of the final stage down the inductance L,,
but this is a matter for experiment.

Output Stage

The final stage embodies a small transmit-
ting valve C which will handle an input of
40 watts at 4o0 volts H.T. The grid is
excited from the preceding stage through the
stopping condenser Cg, and is biased by the
grid-leak R,. Neutralising is achieved by
means of a small condenser C, connected

LT—

Fig. 1.—Circuit diagram of R.F. generator. l]

grid of the valve is supplied with potential
from the main H.T. through the resistance
Ry, and decoupled by means of the condenser
C;. In series with the anode of the pentode

-,:j-———-c O f ———wt O

SCREENED
LEAD

back to the grid from the end remote from
the anode, of the unequally split anode cir-
cuit L,L,C,o. The H.T. supply is fed to a
tapping on the coil Lg, which point is located
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at earth potential for high-frequency by the
condenser C,;. The coupling coil L, is
connected in series with L, at the earthy
point, and consists of a winding on a spherical
former, which may be rotated to vary the
coupling to the succeeding circuit.

Output Coupled Circuit

The nature of the output circuits must be
carefully studied, as it is largely upon the
satisfactory design of this portion of the
apparatus that the accuracy of measurement
depends. The author has found it essential
that no unwanted potential differences
should exist between the output circuit as a
whole, and any other point; and in order
to avoid this undesirable feature an electro-
static screen is interposed between the coils
forming the primary and secondary of the
output coupled circuit. This screen takes
the form of an interrupted copper cylinder
spaced about %in. from either winding and
connected to earth. The extreme importance
of this measure must be stressed, and in
order that no confusion shall exist, the
arrangement of the screen is shown dia-
grammatically in Fig. 2. The existence of
this screen ensures that the coupling to the
output circuit is purely magnetic, and no
significant potential due to unwanted
capacity coupling can appear on the output
circuit.

It will be observed that the output circuit
consists of a coil L; provided with a series of
tappings by means of which the value of
inductance in circuit may be varied. The
coil L, is symmetrically disposed about the
coupling coil L,, and the tappings are so
arranged that this symmetry is maintained
for all values of inductance in Lg If this
condition is satisfied it is always possible to
reduce the voltage due to magnetic induction
to zero, by rotating the coupling coil to the
point where its axis is at right angles to the
axis of the secondary. It is extremely useful
to be able to do this, as it enables the operator
to satisfy himself that no unwanted potential
is present.

The tuning condenser Cy, is composed of
an air-dielectric variable condenser used in
conjunction with fixed condensers, which
may be switched in at will, thus providing a
continuously variable range of capacity.
A switch is provided so that the tuning
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condenser may be connected either in series
or parallel with the inductance L;, with
respect to the insulated output terminals ;
and a further switch earths one of these
terminals at will. The function of these
switches will be explained later.

Power Supplies

The anode supply is drawn from a small
motor-generator set contained in a screened
box, together with a 12 v. car accumulator
from which it is driven, through the medium
of a rheostat which serves to regulate the
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Fig. 2.—Delails of output coupling coil.

H.T. voltage applied to the apparatus.
The L.T. supply is taken from tappings on
the same battery.

Screening and Earthing

Tt will readily be appreciated that effective
screening is of extreme importance in
measuring apparatus of this type, and under
ideal conditions there should be no possi-
bility of the escape of high-frequency fields,
otherwise there is a danger of direct induction
into the circuits under test, with the con-
sequence that the accuracy of measurement
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would be seriously impaired. In order to
provide adequate screening, the apparatus is
enclosed in a case constructed from gLin.
aluminium sheet, and the battery and
generator are placed in a copper-lined box,
all interconnecting leads being run through
a length of flexible metal tubing, both ends
of which are bonded to the screening.
Inter-stage screens are provided within the
case, and the output circuit is contained in a
separate compartment which is very carefully
screened with copper sheet.

The arrangement of earths is also of con-
siderable importance, as the existence of
unsuspected potential on earth leads can
introduce relatively enormous errors into the
results obtained. For this reason the whole
apparatus is enclosed in screening boxes,
including the battery and gencrator, so that
the effect of a Faraday screen is achieved.
The earth connection is taken from the
terminal marked E in Fig. 1, and this
constitutes the sole earth on the whole
equipment, so that there is no danger of
circulating currents due to the presence of
more than one earth lead.

Wavelength Range

The use of the apparatus described is not
limited to any particular wavelength range,
except in so far as the accuracy of the
measuring instruments employed must tend
to fall off on extremely short wavelengths.
The author’s experience has been limited to
the medium broadcast band, and the method
has not yet been developed for use on short
waves. It is thought, however, that no
insuperable difficulty should be encountered
in extending the range of the apparatus to
cover such wavelengths as 20 metres, but it
is probable that some experimental work
would have to be carried out before the
results could be relied upon on so short a
wavelength. No difficulty, however, should
be encountered if it is desired to work the
apparatus on long wavelengths, as it would
only be necessary to carry out a few simple
modifications to the high-frequency gene-
rator, in order to extend its wavelength
range.

For the purposes of this article, the values
of components suitable for a wavelength
range of 200 to 500 metres are tabulated
below, referring to Fig. 1.
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Condensers
Cy .ooosuF. variable.
C, .ooo5uF. fixed, mica dielectric.
Cy o1 uF.
C, .ooosuF.
Cs; o1 uF. - .
Cg .0oo5uF. variable.
C. o1 uF. fixed, mica dielectric.
Cy .0005uF. |, .
C, .ooo1uF. variable.
C,p 001 ul. .
Cy;; o1 uF. fixed, mica dielectric.
l .0005uF. i
c,, .0o1 uF. ..
o022 plto ) R "
.oo1 uF. variable.
Resistances
Ry 20,000 ohms.
R, 10,000
R; 250,000 ,
R, 50,000
Ry 1,000
Rg 10,000
Inductances
L; 6oouH.
L, 140 ,,
Lg 40
L, 30,
Ly 60 ,, tapped at 40, 30 and 20uH.

Test Instruments

Two instruments are required, an ammeter
and a voltmeter, the former capable of
measuring currents from 2 mA. to 2 A, and
the latter voltages from 1V. to 200 V.
With instruments having these ranges, the
limits of measurement would be from
approximately 0.1 chm to 200,000 ohms, a
range of measurement likely to cover all
cases normally encountered in practice.

The Ammeter

A first-class moving coil galvanometer
possessing a thermal scale should be em-
ployed, in conjunction with a range of
thermo-junctions giving the desired range of
readings. In view of the fact that the
square-law thermal scale of the instrument
does not afford a range of accurate readings
much greater than 3/1, the rating of the
thermo-junctions should be chosen to give
adequate overlap, viz., 2 mA., 6 mA., 18 mA.,
and so on.

The junctions may be calibrated on D.C.
against a standard instrument, reversing the
current through the junction, and taking the
mean reading on the galvanometer. It has
been found advantageous to enclose both
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thermo-junction and galvanometer in a
copper screening box, mounted on insulators ;
connecting the screen to the high-potential
terminal of the junction. By this means,
the ammeter is screened from earth, and
current flowing through its earth capacity is
not passed through the heater of the thermo-
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sarily appear in a valve voltmeter. It is
fairly well known, in fact, that the reading
of valve voltmeters is liable to be largely
influenced by the waveform of an applied
voltage. In view of this fact, and the fact
that the ammeter to be employed is a heat-
operated instrument, it is quite logical to

| 1
DIFFERENTIAL VOLTMETER : AMMETER | ggREENINO
cono\znssn == :
! i
[ ! | REVERSING
i | SWITOH
1 13 L
R.F. X X = J °
QENERATOR ! i
bl [ y == MEASURING
$ TERMINALS
/ THERMO — JUNGTIONS

EARTHING —_-]-_—
SWITCH -

Fig. 3.— dpparatus arvanged for R.F. measurement.
g3 g2a

junction, and so does not influence the
reading of the instrument.

The Voltmeter

Several types of voltmeter may be em-
ployed, including electrostatic, and valve-
operated instruments, but the author has
obtained the most successful results by using
a thermo-junction in series with a resistance
of a non-reactive nature. A junction giving
a full-scale galvanometer deflection for
about 6 mA. is quite suitable, and may be
used in conjunction with a resistance element
wound non-inductively with No. 44 S.W.G.
D.W.S. Eureka resistance wire. Excellent
results may be obtained by constructing the
resistance elements on 3in. cylindrical
ebonite formers, the wire being wound on in
a series of alternately reversed half-hitches,
so closely that adjacent turns are in contact.

As the resistance of No. 44 Eureka is
sensibly the same to D.C. as to A.C. up to
1,500 kc/s, the resultant voltmeter may be
calibrated on D.C., and the author has
found that the indications of such an instru-
ment can be relied upon within an accuracy
of the order of one per cent. on all frequencies
up to 1,500 kc/s.

It is thought that the peculiar reliability
of an instrument of this type is resultant
upon its ability to indicate a true R.M.S.
value of voltage, more or less regardless of
the waveform of the applied voltage. This
effect is, of course, inherent in a heat-
operated instrument ; but does not neces-

assume that the most consistent and reliable
results would be obtained by the use of two
instruments of a similar nature.  This
assumption is well borne out in practice,
and the author consequently has no hesita-
tion in recommending the use of this type of
instrument for the voltage measurements.
The construction of resistance elements of
the type described is somewhat laborious,
and it is thought that metallised resistances
could be used for the higher ranges of
voltage ; alternatively an electrostatic volt-
meter might with advantage be employed.

Operation of the Apparatus

The apparatus is set up as shown in Fig. 3,
with the voltmeter connected in shunt across
the output of the H.F. generator, and the
ammeter in series. It will be noted that the
ammeter screening box is connected to its
high-potential terminal, and a reversing
switch is incorporated so that the con-
nections to the circuit under test can be
reversed at will. The exact arrangement of
connections will depend on the nature of the
measurement to be carried out, and it is
proposed to describe in detail several
measurements which, although they do not
depart in general from the method described,
demand variations in the detail of the
procedure.

For instance, let it be supposed that a
measurement is to be made of the resistance
component of a tuned circuit. It is necessary
to consider, first, the possible conditions
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which may be encountered in practice, and
these are briefly outlined below :—

{a) The case of a circuit which has a
definite earth at one end.

(b) A circuit which is symmetric about
earth, having a definite centre-point earth
on the inductance, or between two con-
densers in series across the circuit.

{¢) A circuit which has an earth not at
the centre-point nor at one end, but
definitely fixed somewhere between these
points.

(@) A circuit which has no definite earth,
but which has an earthy point someswhere,
as a result of capacities to earth.

(¢) A circuit which is not earthy at any
point.

The case (a) represents the simplest type
of measurement, and the circuit may be
measured either in series or in parallel. In
the series case, the circuit is interrupted at
the earthy point, and the terminals of the
measuring equipment connected in series
with either the inductive or capacitative
limb of the circuit, earthing the output
terminal of the H.F. generator by means of
the switch previously described, and taking
care that the reversing switch is in such a
position that the earths are not crossed over
so as to short-circuit the apparatus. The
output circuit of the H.F. generator is
switched for series operation for a measure-
ment of this type. Whilst it is not possible
to lay down a hard and fast ruling in this
connection, it is safe to say that when
measuring a low impedance, the output cir-
cuit of the H.F. generator can advantageously
be operated as a series combination, whereas,
when measuring a high impedance, the
parallel connection should be employed.

It will be appreciated that the resistance
of the output circuit of the H.F. generator
does not influence in the slightest the result
of the measurement being carried out,
neither is it necessary for this circuit to be
strictly in tune. The accuracy of this
contention will more readily be understood
when it is recalled that the case is exactly
parallel to that involved in the measurement
of a resistance with the aid of a battery, a
voltmeter, and an ammeter ; measuring the
voltage across the resistance and the current
flowing in it. A moment’s reflection will
show that the internal resistance of the bat-
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tery does not have the slightest influence on
the result obtained. Variation of the output
coupling and tuning of the H.F. generator,
therefore, should not alter the ratio of
voltmeter to ammeter reading when measur-
ing a given impedance, and it is desirable
that the operator should verify that this is
the case whenever that apparatus is in use,
for, if it be so, it is concrete proof that no
unwanted spurious coupling, either static or
magnetic, is present.

The H.F. generator is then put into opera-
tion, tuning the oscillator to the desired
frequency by means of a wavemeter, and
adjusting the doubler and power amplifier
stages to minimum anode current. This
process can advantageously be accomplished
at a low value of anode voltage, reducing the
output of the motor-generator by means of
the rheostat previously described. The
output coupling should be set to zero during
the tuning up process, and when the appa-
ratus is operating at full anode voltage it
should be verified that no potential exists
across the output terminals until the mag-
netic coupling is tightened to a certain
extent. This 1s a further valuable proof that
no unwanted static potential is finding its
way through to the output circuit.

The coupling should then be tightened up
and a suitable range for the voltmeter and
ammeter found by trial and error. Having
found a convenient setting for the ammeter
and voltmeter, the circuit under test should
be tuned until the ratio E£// is a minimum,
whereupon /[, in terms of the calibration
of the instruments, is the series resistance of
the circuit.

Turning to the parallel measurement case,
it is necessary to connect the measuring
terminals in shunt with the circuit under
test, and switch the H.F. generator output
circuit to the parallel connection. The circuit
being measured is then tuned to the point
where E/I is a maximum, and the value of
its shunt resistance obtained. From the
expression L/CR, and the shunt resistance
measured, the series resistance may be
calculated with an accuracy sufficient for
practical purposes. It is the author’s
opinion that it is preferable to make a series
measurement wherever practicable, because,
generally speaking, the voltages employed
for series measurements are much smaller
than those necessary for the equivalent
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parallel measurements, with the result that
errors introduced by spurious capacities are
of less significance.

Case (b) does not present any serious
difficulty, as series measurements can be
made as for case (a), not forgetting to take
the earth off the output terminal of the H.F.
generator. Measurements are likely to be
more accurate, however, if the measuring
terminals can be tapped into the circuit
under test at the point where the earth
connection is affixed. Parallel measure-
ments are easily and accurately made on a
circuit of this description by connecting a
differential condenser across the output
terminals of the H.F. generator, the moving
vanes being earthed. Neither output ter-
minal is earthed, and the adjustment of the
differential condenser is varied until the
current in both legs of the measuring circuit
is equal. This fact is ascertained by use of
the switch provided for reversing the output
and implies that a balance has been reached
between the earths on the circuit under test
and the testing circuit. When the desired
balance has been achieved the value of E/I
is the shunt resistance of the circuit, which
is assumed to have been tuned until I//I is
A4 maximum.

A similar technique is employed in measur-
ing the impedance of balanced networks or
feeder lines, of which the characteristic
impedance may easily be determined, by
measuring the impedance with the far end
opened and then closed. The characteristic
impedance is then given by the gecometric
mean of the values so obtained.

Cases (c) and (d) call for practically the
same treatment as case (b), except that it is
better to attempt series measurements in
case (c) only, taking care to tap in at the
earthy point. In the case of parallel measure-
ments there should be little difficulty in
obtaining a balance with the aid of the
differential condenser as before.

Case (e) is one which is rarely encountered
in practice, and as so many factors might
be involved, the author is hesitant in dealing
with it in a general way, but considers that
the exact modus operandi should be left to
the discretion of the operator.

Aerial Measurements

A very fruitful field of application of the
apparatus lies in the measurement of aerial
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resistances, and the plotting of resistance,
reactance, and impedance/frequency charac-
teristics. When the aerial under considera-
tion tends towards the quarter-wave type,
the measurement is made in series with the
aerial, including in the circuit a variable
reactance, which may be inductive or
capacitative dependant upon whether the
aerial is shorter or longer than the quarter-
wave. The H.F. generator is tuned up to
the working wavelength, and the variable
reactance adjusted until the ratio E/I is a
minimum. The value so obtained is the
resistance of the aerial, and the value of the
reactance in series with the aerial is equal
and opposite to the reactance of the aerial
itself at the frequency in question. By
varying the frequency of the H.F. generator
a ke. at a time, and repeating the measure-
ments at each frequency, values of resistance
and reactance for the desired frequency band
may be obtained. An impedance/frequency
characteristic may also be taken by leaving
the tuning reactance at the value obtained
at mid-band frequency, and repeating the
run.

If the aerial under test tends to the half-
wave, the procedure is the same as before,
except that the H.F. generator output circuit
will be switched to the parallel connection,
and the variable rcactance adjusted until the
impedance is a maximum value. As an
alternative method, the aerial may be fed
by means of a parallel circuit, connected
between it and earth ; the measurement in
this case being made in series with either
limb of the circuit at the earthy end. To
determine the natural resonance of the
aerial, a measurement is made in series with
the aerial and earth, no reactance being
included in the circuit. The frequency is
then varied until the ratio E/J is a maximum,
which occurs at the frequency of the natural
response of the aerial. A similar measure-
ment may be applied to the quarter-wave
aerial, varying the frequency until the
impedance is a minimum,

The foregoing examples of the use to which
this apparatus may be put are merely
intended to indicate some useful applications,
but by no means to define the limits of its
useful scope ; and it is felt that in the hands
of a skilled operator, having due regard for
the precautions outlined, its uses may be
almost unlimited.
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The Detector Load”

Some Experiments in Optimum Amplifier-Detector
Coupling

By W. F. Cope, B.A.

SUMMARY.

Measurements have been made to check the accuracy of the conclusions

relating to amplifier-detector couplings put forward by Colebrook.!
These conclusions are substantially confirmed.

OLEBROOK?! has recently investigated
C analytically the case of a tuned radio-

frequency amplifier which is supplying
power to a detector. As his conclusions are
not what would be expected a priors it is
desirable to check them experimentally.
This article is an account of such experi-
ments, which it may be said in anticipation
confirm his analysis satisfactorily. For
simplicity and because the two articles are
really one in subject matter his notation has
been adopted.

The circuit arrangement which was avail-
able is given in Fig. 1. For a full treatment
of this method of R.F. amplification the
reader should consult the original paper.2
It is sufficient for the present purpose to
describe it as two triodes resistance capacity
coupled, the input and output of the system
being coupled to tuned circuits. With a
suitable choice of coupling components the

T

h (]

mA

Fig. 1.

amplifier is inherently stable, gives a gain
comparable with that of a single tetrode
stage and has an input-output curve which is
linear over a very wide range. It was, there-

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

fore, very suitable for the purpose in view.
The output circuit is a transformer of the
high-efficiency ‘“ Everyman 4’ pattern—
main winding 68 turns 27/42 Litz, subsidiary
winding 30 turns of fine wire tapped at 15
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and 8 turns overwound at the low potential
end—shunt fed from V,. By altering the
tapping of the anode and detector connec-
tions it was possible to vary L, and L, and
with them a, and a; over a wide range. For
convenience the winding which was actually
in shunt with ¥, has been designated
“ primary "’ regardless of whether it was the
main or subsidiary winding of the trans-
former.

The observations were made in daylight
using the London Regional transmitter as a
source of signals, and, though the conditions
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under which the experiments were made
precluded the attainment of high precision,
it is thought that the accuracy is sufficient to
justify the conclusions drawn. Those quan-

tities which were known or calculable
beforehand are tabulated below :

R, =11 KQ.

R, =60

L, = 280 pH.

w =52 X 108

a, = 4 X 1073

R, = 50 KQ.

The method of experiment was to adjust
L, and L, to a predecided value and tune to
resonance. The detector current was then
read. By varying the tappings, all the
possible combinations of L, and L, were
obtained. As the absolute value of the de-
tector current is of no significance in this
connexion the results have all been expressed
as percentages of the maximum current
reading obtained. Apart from the necessary
retuning no other adjustments of any kind
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Fig. 3.

were made, and it is therefore probable that
the wvarious detector currents are truly
comparable.

The results obtained have béen given in
the table and plotted in Figs. 2—4. Fig. 2
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TABLE OF RESULTS.

Primary | Detector | Rectified
Turns. Turns. Current.
8 | 27
15 ‘ ‘ 30
30 8 [ 115
68 | I 9
8 | | 45
15 ‘ ' 46
30 15 I 28
68J 17

. |
8 ’ | 55
15 ‘ 71%
3e 30 51
68 | ’ 32
8 50
15 ‘ 90
30 68 100
68 i 51
* Good approximation to a; = ay = a, see text.
Turns Ratio Detector Rectified
Py/Det. Turns. Current.
8 30
2L ¥ 15 28
30 51
8 27
15 46
151 30 51
68 51
( 15 28
I;2¥ 30 71
68 100
1:4 30 51
68 90

* Approximately a, = a,.

illustrates what happens if ¢, is altered while
ag 1s kept constant for a series of values of
as. Fig. 3 is the same as Fig. 2, with the
réles of a; and aj interchanged. TFig. 4
illustrates the effect of varying both a, and
ag, keeping their ratio constant at the values
indicated. The 1:2 ratio for primary to
detector turns corresponds approximately
to a; = a3 Broadly speaking, the shape of
the curves is consistent with the theoretical
analysis. In particular there is no maximum
with respect to a; for the condition a; = a,
the curve rising asymptotically to a value
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which can only be guessed, but which might
plausibly be put at 110. The case in which
the turns ratio is 1 : 2 with 30 turns in the
detector circuit is of especial interest as it
corresponds to the nearest realisable approxi-

mation to a; = a, = a;. According to
100 ot=1"1.
T 141
r/ o
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Fig. 4.

theory [eqn. 62] the output should be
4/9 = 45% of the asymptotic upper limit :
the measured value is (71/110)% = 429%,.
While this close agreement may be fortuitous
the general shape of the curves and the
numerical agrecment strongly suggest that
the main conclusions of the analysis are
correct. It is also worth mentioning that
the predictions of the analysis about selec-
tivity were also fulfilled: tuning was
noticeably broader at maximum output than
for a; = a, = ag.
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New Books from Abroad

Radiation from a Vertical Antenna over Flat
Perfectly Conducting Earth.

By P. O. PeperseEN, 50 pp. with 35 Figs.
G.E.C. Gad,, Copenhagen. 6kr.

This is a monograph by the well-known Danish
scientist, who was formerly known as the collcague
of Poulsen in the development of the arc generator,
and who is now the Principal of the Copenhagen
Technical College. It embodies the results of an
investigation undertaken at the suggestion of the
Danish Postal Administration. It is a straight-
forward discussion of the problem, starting from
Hertz's equations and establishing formulae for the
radiation distribution and radiation resistance for
vertical aerial sunder various conditions of height
and frequency. It is written in Professor Pedersen’s
usual clear style, with all the necessary tables and
curves, and it is in English.

Miscellaneous Papers by Professor P. 0. Pedersen,
pp. 104. G.E.C. Gad.,, Copenhagen. 6 kr.
This publication of a number of papers in I:nglish
which had previously appeared in other languages
was proposed by friends to mark the author’s
sixtieth birthday. They embrace “ On the Devel-
opment of the Electrical Communication Technique
and Danish contributions to the same,” a lecture
delivered in honour of the twenty-lifth anniversary
of Poulsen’s first experiments in radio telephony,
a speech delivered on the occasion of the centenary
of the Royal Technical College of Copenhagen, a
lecture on progress in scientific-technical develop-
ment, a lecture on the depreciation of public
utilities, and a bibliography of all Professor
Pedersen’s publications, numbering 97 items.

Vingt-cing Années de T.S.F.

This is a sumptuously produced volume of 221
pages issued by the Société Francaise Radio
Electrique to celebrate the twenty-fifth anniversary
of the foundation of the concern. It contains very
well-illustrated descriptions of all the activities of
the Firm during the last twenty-five vears, which is
only another way of saying that it is a historical
review of the development of radio-telegraphy
during this period. It contains, moreover, highly
scientific articles on such subjects as Chireix’s
method of modulation ‘‘ par déphasage” by the
inventor. Among the large number of photographs
are full-page pictures of Bethenod, Brenot, Girar-
deau, and other leaders of the I'rench radio industry .
We congratulate the Company on the production of
this volume.

G. W. 0. H.
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Summary of Technical Progress Revealed

at the Show

T is perhaps poor conselation to those in

search of technical interest that the

absence of radical changes in receiver
design is a benefit both to the manufacturer
and to the owners of last year’s receivers.
But the fact is that with the high power of
modern transmitters, the sensitivity of
receivers had already reached a very ade-
quate level, automatic volume control sys-
tems were able to compensate for changes of
signal-strength due to fading (one cannot
expect to cure the distortion due to selective
fading) and selectivity was generally good,
though sometimes at the expense of too great
a sacrifice of quality of reproduction.
Accordingly, the chief claim of broadcast
receivers this year, apart from improvements
to Q.A.V.C. systems, is of improved quality,
usually secured with the aid of variable
selectivity : a novelty last year, this may
now be regarded as standard practice in the
better class of receiver. There are also
various small receivers, usually one H.F.
stage, detector, and output valve, in which
the selectivity is not so great as to causc
serious loss of high notes; for local-station
reception in places where high selectivity is
not essential, these should give better quality
in proportion to their cost than more am-
bitious designs. The other conspicuous
development is the *“all-wave” receiver,
which provides for short-wave reception in

addition to the broadcast bands; the in-
genuity of the designer, less heavily taxed
than Defore with broadcast problems, can
find ample scope in this direction.

Variable Selectivity

The most popular method ol varying
selectivity is by mechanical movement of the
coils comprising the 1.F. transformers, so
changing the mutual inductance coupling
between them. Sometimes continuous varia-
tion is provided, but variation in say three
steps may be advantageous, since this makes
it practicable to vary the circuit resistance
as well, avoiding a response with accentuated
double peaks in the wide-band (tightly-
coupled) position ; it is in addition possible
to arrange simultancous switching of A.F,
tone-correcting circuits, so as to obtain a
sharp cut-off. In the Cossor model 836
radiogram, for example, a superheterodyne
including a signal-frequency amplifying stage,
there is a three-position control giving
(a) response up to 9,500 c¢/s. (this involves
modification of alf tuned circuits, not merely
LF. couplings); () a lhigh-selectivity
position giving a very sharp cut-off at
6,500 ¢/s.; (c¢) ' noise-suppression,” involv-
ing a filter cutting at 3,500 c¢/s. Switching
out the whole of the I.F. amplifier is still
employed on R.G.D. models 1202 and 704,
but the all-wave types 1203 and 705 have

B



482

variable-selectivity 463 ke/s. L.F. circuits;
with two I.F. stages therc are three pairs of
circuits, of which two pairs are varied while
the third is left at high selectivity, so that it
checks any tendency to double peak in the
overall responsc curve. Although 165 kc/s
is the most popular intermediate frequency
for variable selectivity, it is not universal

Tig. 1.— The Orr ACy5 veceiver for which the
makers publish vesponse curves.

The Philips type 575A all-wave receiver has
continuously variable selectivity on 115 kc/s
1.F. transformers ; in addition, this receiver
has a high-note correction obtained by
resonance on the leakage inductance of the
output transformer, and a low-note correc-
tion to compensate for the loud-speaker
characteristic, the overall response to the
speaker terminals being within -+ 3 db.
between 6o and 4,000 c/s, and Jless than
12 db. down at 8,000c¢/s. The output of
this receiver is a triode with 12 watts anode
dissipation. ~ Another receiver for which
response curves arc published is the Orr
“Invicta AC 43, a 4-valve and rectitier
superheterodyne with variable selectivity in
127 ke/s intermediate frequency amplifier ;
with minimum selectivity the response is
within 5 db. at 5,000 c/s, and g db. down at
8,000 ¢/s, while in the most selective position
there is cut-off at 4,000 ¢/s. An alternative
method of varying coupling, used by All
Wave International in the Soke/s LF.
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amplifier of their ““ Commander ~ receiver,
is by varying a resistance shunted across
third coil coupled to the I.F. transformer,
while an exceptional case is the Dynatron
“ Ether Emperor,” which is a straight set
with two signal-frequency amplifying stages
and three pairs of tuned circuits. It 18
claimed that the use of *iron-cored”
(actually “ Gecalloy ) coils in this receiver
maintains substantially constant performance
on all frequencies, and with three degrees of
selectivity the tuned circuit resistances an
both inductive and capacitive couplings are
varied, so as to maintain a square-topped
response for each degree of selectivity and
for all frequencies.

Variable-coupling I.F. transformers for
variable selectivity are manufactured by
Sound Sales, Varley, Wright and Weaire
(Wearite) and Colvern; the last-named,
illustrated in Fig. 2, is a particularly neat
arrangement employing a pair of Ferrocart-
cored coils, one of which rotates about an
axis parallel to that of the screening box.
A transformer on 465 ke/s for control of
coupling by third coil and resistance is made
by Bulgin.

Small Sets

Among the small receivers may be men-
tioned the 3-valve Cossor A.C. model 368,
which has a triode output valve, and the
Philips type 940A, a 2-valve receiver with

Fig. 2.—Colvern variable seleciivily .1, lyans-
former with Ferrocavt-coved coils.

pentodes for both detector and output
valves. There is also the Ferranti *“ Una,”
with pentode H.I. stage, triode detector, and

WAWAW-aiReticalradiehister-com
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pentode output; this receiver has a
“ Droitwich rejector ”” which is brought into
operation on long waves if the aerial is con-
nected to a separate terminal provided.

Tuning Indicators

With high selectivity, accurate tuning is
essential to good-quality reproduction, and

many receivers employ a neon tuning
indicator ; in addition to the Cossor neon
_ H.T. +
J .I.
R335
A"
TO
Vg T
GATHODES OF|
CONTROLLED 3
VALVES l,_"_] Ro$ L
<
T
A.V.C. Ry T
Iig. 3.-0.4.V.C. system in the All Wave
Inteynational *“ Commander’ veceiver.

tube, there is now the G.E.C. “* Tuneon.”
But several manufacturers are entirely
eliminating the tuning indicator by arranging
the A.V.C. system so that full volume is only
obtained when the receiver is exactly tuned,
and ““ side-band screech " is prevented. One
or two circuits were described last year, and
this year both Pye (** Aural Tuning ") and
Cossor have systems of Q.A.V.C., which
have the same effect as that introduced last
vear in the H.M.V. “ High Fidelity " radio-
gram, namelv that the muting valve does not
allow signals to pass until the tuning is set
exactly to resonance. The Cossor model 836
(9-valve and rectifier superheterodvne) has
exceptionally good A.V.C., which is stated
to keep the output within 2db. for inputs
between 2 microvolts and 1 volt ; and since
its muting system is operated by a carrier,
it gives good discrimination against noise,
remaining closed against noise of higher
audible level than the weakest signal which
it passes. Although this is an A.C. receiver,
a ‘““universal ” double-diode-triode is em-
ployed for control of the muting, since it is
a higher magnification triode than the A.C.
type (Cossor 13 DHA, p = 83,300 ohms,
p = 125). There are various methods in
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use where it is desired to obtain Q.A.V.C.
without additional valves, and a typical
system, to be found in the All Wave Inter-

national ““ Commander ” receiver, is repre-
sented diagramatically in Fig. 3. The
cathode of the diode rectifier is biased

positively by the puassage of the anode
current of the controlled valves, together
with the current passed by R, through the
resistance R, (which is adjustable); a
signal at the detector less than the bias so
produced wilt be ineffective, but one in
excess of it will be rectitied, produce A.V.C.
bias reducing the anode current of the
controlled valves, and hence reduce the
voliage across R, to a small value, so that
the signal can be rectitied and passed on to
the A.lI-. eircuits in the usual manner. In
the I'kco model 86 Q.A.V.C. is obtained by
returning the D.C. path from the signal-
diode anode to the cathode of the frequency-
changing valve, while the cathode (actually
a double-diode-triode valve is used) of the

Fig. 4.—The clearly legible scale of the C.1.C.
tuning dial.

diode is connected to the cathode of the
L.F. amplifier. The signal diode circuit is
therefore active or quiescent according as the
cathode of the frequency-changer or IL.F.

B2
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amplifier is at the higher potential (both
these cathodes are above earth potential by
virtue of their individual bias resistances)
and this depends upon the anode currents
of these two valves which are in turn con-
trolled by A.V.C. (derived trom the other
diode of the double-diode-triode).

Tuning Dials and Controls

The other tuning requirement is a clearly
legible scale, and a new method of compres-
sing a long scale into a reasonable size of

Fig. 5.—Philips 587U console.

panel opening is thie successive traversing of
a spot of light over two or three parallel
tracks for a single half-revolution of the
condenser shaft. In the C.A.C. “ Scanning
Disc Tuning Ial,” illustrated in Fig. 4,
there is a disc behind the transparent scale
which has two staggered holes for each
wave-range, resembling o very coarse tele-
vision scanning disc ; when the first hole has
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traversed the whole of the outer track on the
scale, the second follows on an inner parallel
track. Three parallel tracks for each wave-
band are to be found on the Kolster Brandes
“ Phototune ”’ dial, and these are scanned
in succession by spots of light tfrom three
slits in a rotating drum whose axis is parallel
to the panel. DBut where space permits,
there is much to be said for a long straight
scale, such as used in the Cossor 836 radio-
gram, on glass. Since scales are practically
all station-calibrated, they are interchange-
able in case of alteration of wavelengths,
and the expense of a change is reduced to a
minimum in Philips all-wave receivers bv
printing the scale on a thin slip of transparent
material which is sandwiched between two
stout celluloid plates. Accuracy of calibra-
tion is a further feature of this receiver ; the
drum driving the metal tape which carries
the pointer across the scale is mounted
eccentrically on the shaft of the condenser,
and with the additional adjustment provided
by this it is possible to make the scale right
at three points.

The placing of controls on console and
radiogram models scems to be a vexed
question ; R.G.D. have even produced two
alternatives in the 12-valve model, ol
which the cheaper has the controls beside the
gramophone turntable, while the other
retains the inclined front panel arrangement.
Philips, in the console model ot the 587U
(A.C./D.C. 4-valve and rectifier superhetero-
dyne), have divided the controls in a way
which Fig. 5 shows to result in a very pleasing
appearance ; on the front panel, just above
the loud speaker, are the volume, wave-
change and mains switch, and tuning con-
trols, while the tuning scale and the
secondary controls, such as noise-suppressor
adjustment, are concealed beneath a lid on
the top of the cabinet. One or two manu-
facturers have followed up the tendency to
concentrate control in as few knobs as
possible ;  for example, Kolster Brandes
have attached to the tuning control a
dog-clutch action, so that by pressure it will
work the wave-change switch. As an
extreme case, Decca receivers have onlv
two concentric knobs ; the outer for tuning,
while the inner controls on-off switch and
volume control by rotation, and wave-
change by push-pull action.

In the past almost all commercial receivers
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have had built-in loudspeakers, but there are
tals vear two new supporters of the separate
speaker : R.I. have a receiver, developed
primarily for the reception of broadcasting
In schools, for use with an external loud-
speaker, and the C.A.C. Super Seven (super-
heterodyne radiogram) is supplied with the
speaker in a separate cabinet. The emphasis
on ' quality ” has led nearly every manu-
facturer to use some special form of loud-
speaker cone, whether curved, centre-
stiffened, or double cone; the MWharfedale
“ Bronze ” speaker has an exponentially
curved cone, which is claimed to reduce both
cone resonances and concentration of high
notes in a narrow beam. Another Wharfe-
dale product is the “ Truqual” volume
control, which is designed to maintain
approximately constant impedance loading
on the receiver output, using both series and
shunt resistances controlled by a 5-position
switch ; it 1s only for use on speech-coil
circuits of low impedance (up to about
8 ohms maximum). The use of a separate
reproducer for high notes (‘ twecter ) 1is
well known, but both the main cone and the
high-note horn reproducers are ingeniously
combined in the Whitely Electrical * Duplex”
loudspeaker illustrated in Fig. 6. This is a
permanent-magnet model in which a hollow
central pole-piece is surrounded by an
annular gap in both f{ront and back end-
plates; the main speech-coil, driving a
741n. cone, is mounted in the front gap, while
in the smaller gap at the back of the magnet
svstem there is a coil attached to an alumin-
i  diaphragm, capable of responding to
high frequencies, which delivers 1ts sound
output through the hollow pole-piece to the
horn seen in the centre of the front of the
speaker.

Permanent Magnets

A new alloy for permanent magnets (used
by both Swift Levick and Darwinsj includes
aluminmium, nickel, and cobalt; this has a
greater remanence than the nickel-aluminium
alloy, though no greater coercive force, and
hence a higher maximum value of the B x H
product. A range ol loudspeaker magnets
on the Darwin stand, built with different
allovs but having all the same size of air-
gap and same flux-density, showed that
10 ozs. of mckel-aluminium allov would do
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the work of 58 ozs. of chrome-steel, or
1g ozs. of 35 per cent. cobalt steel.
Rack-mounted loudspeaker-response meas-
uring apparatus by Tannoy is entirely
mains-driven, and consists of a beat-note
generator (employing amplitude-controlled
dynatron oscillators) to feed the speaker, a
slack  diaphragm condenser microphone,
amplifiers up to a final level of 10 waltts,
Incorporating a corrector circuit for the
microphone characteristic, and an output

DETACHABLE BAKELITE HORN

SPECIAL
MILD STEEL MAGNETIC
END PLATES / ALLOY
AND CENTRE— j%
POLE
WHITE METAL
FILLING
BAKELITE

SPHERICAL  ALUMINIUM
DIAPHRAGM

CLAMPING RING

Tig. 6. Sectional diagram of the W.B. “* Duplex”
speaker.

meter. The latter is a recording voltineter
fed through a Westinghouse bridge rectifier,
and fitted with another metal rectifier as
shunt so as to give a logarithmic scale.
I'his equipment can also be used to obtain
the response curves of gramophone pick-ups
by employing a constant amplifude record
and a correcting circuit to allow for the
linear change with frequency of the ampli-
tude/sound-intensity ratio. The condenser
microplione is also available separately,
response within 4 5db. from 50 to 16,000 c/s.,
and has a 2-stage amplifier, einploying the
new Marconi tvpe As37 silent valves, built
into its stand.

A carbon microphione with a response curve
claimed to be within 4 5db. between jo and
20,000 c¢/s. is the T.M.C. ** VariDep "’ ; this
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is a transverse-current microphone with both
the thickness and width of the carbon layer
varied along the length of the current path.
The response curve of this microphone was
obtained very simplv by placing a metal
grille in {ront of it and applying an alter-
nating potential of controllable frequency
between this and the carbon of the micro-
phone, so that the electrostatic force moved
the grille and set up a sound-pressure on the
microphone ; a balanced circuit was of
course used, to avoid capacitive feed of the
energising voltage to the amplifier receiving
the output of the microphone.

P.A. Equipment

A truly ““ universal ” portable amplifier for
use on records or microphone is the Tannoy
1o-watt model shown in I'ig. 7 : this can be
worked from 200 250 volts A.C. or D.C.
supply, or from a 12-volt battery, in the
latter case using a rotary converter for H.T.
current. The change-over is effected by a
multi-pin socket and separate plugs for
200 volts or 12 volts which connect the valve
heaters in series for high voltage or parallel
for 12 volts as well as making the necessary
H.T. connections. In addition to portable
amplifiers of both microphone first amplifier
and power types, R.G.D. construct rack-
mounted equipments to meet all require-

Lig. 7.—Tannoy GUB1o portable amplifier.

ments. A feature of all their amplifiers is
the use of resistance coupling, together with
the paraphase system, to secure maximum
fidelity ; and the mixing unit employs a
buffer valve in eacl in-coming line, so that
it is possible to mix any selection of inputs,
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whatever their impedances. There are also
separate tone-controls for both top and bass
corrections. Ferranti, on the other hand,
have designs for two transformer-coupled
amplifiers, one of 6 watts and the other of
12 watts output, with a response within
idb. up to 10,000 c/s.

For the Short Waves

The short-wave converter unit of the
autodyne type has largely disappeared,
owing to the increasing demand for selectivity
on short waves and the development of all-
wave receivers. An exceptional converter
unit is to be found in the Dynatron all-wave
receiver, a straight set in which the H.F.
stages are emploved as I.F. for the short-
wave combination ; in common with most
all-wave circuits, the short-wave unit here
has a triode-hexode frequency-changer and
fully tuned signal-frequency amplifying
stage, incidentally with iron-cored coils still
on 15 metres. Typical all-wave receivers,
with a fully tuned signal-frequency stage,
are the Philips, Unirad, and R.G.D., the
latter retaining a separate oscillator (HKL.
pentode in Dow Circuit) coupling in to the
first grid of a heptode used as first detector ;
reduced tuning capacities are desirable on
short waves, so each tuning condenser in the
R.G.D. receiver is split into 0.00015 plus
0.00035, the 0.00015 section being used alone
on short-waves, and the full 0.0005 on
broadcast bands. The usual intermediate
frequency for all-wave receivers is 405 ke/s.,
but the All Wave International ‘‘ Com-
mander " has double frequency changing ;
the tuned signal-frequency amplifier is
followed bv a triode-hexode changing the
frequency to 1550 kc/s., and this teeds,
without any amplifying stage between, into
an octode (fitted with trap circuits to
suppress harmonics) changing the frequency
to 8o kc/s. Another interesting feature of
this receiver, which covers from 12 to
560 metres without a break, is the * folded
chassis ”* which can be seen in Fig. 8 ; the
radio-frequency valves are mounted hori-
contally *“ head-to-tail,” so that the anode
terminal of one is adjacent to the grid of
the next, while the screening zig-zags
between. The same firm also makes a
2-valve midget receiver, which is super-
regenerative on 10 to 60 metre ranges, but a
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normal regenerative receiver on 200-550 and
800-2,000 metres.

Though television is strictly excluded from
the exhibition, one can see a reflection of
interest in this direction in the specialised
ultra-short-wave components. There are,
for example, silver-plated coils on the stands
of both British Television Supplies and
Bulgin, and the latter have also a 15 mc/s.
tuning coil with trimming condenser, for use
i an I.FF. amplifier for ultra-shorts, which
is said to make possible a stage-gain of about
10 over a band-width of 1 mc/s. (drop of
about 5 per cent. at the limits). IFor short-
wave work there is a Polar variable con-
denser with steatite insulation, and there are
air-dielectric tixed condensers by both Bulgin
and Cyldon. The latter also have a series-gap
condenser for ultra-short-wave work, and
some special type condensers, in capacities
from 0.000I to 0.002, with cast alumimnium
end-plates, mycalex insulation, and, if re-
quired, ball bearings as well.

Transmitting and Receiving Valves

The stability in receiver design is naturally
accompanied by an absence of new types of
receiving valve; but for transmission on
ultra-short waves there are two new Ldiswan
valves, the E.S.W.501 to
dissipate 6o watts, and
the ESW.204 to dissi-
pate 250 watts. A new
Osram power-amplifying
valveis the DA 30, which
is similar in construction
to the PX 25, but has a
greater factor of safety,
so that the dissipation
is raised to 30 watts at
500 volts ; 1t is intended
for use in a push-pull
circuit with a compara-
tively low impedance
load (about 4,000 ohms)
and a pair can be made
to give an output of 45
watts with little third
harmonic distortion.

The triode-hexode frequency-changer is
made by Osram in both 13-volt ** universal ”’
type ("X 317) and g4-volt A.C. (“"X 417,
but the most important Osram development
is in silent valves for use in nicrophone
amplifiers and other circuits where a very
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high gain follows. Chief of these is the
“As37,” a triode of smaller size than
standard valves, built with special precau-
tions to avoid noise due to leakage between
electrodes, etc.; there are also modified
ML 4 and MH 4 valves (known as ML 40
and HIH 40) which have steatite insulators
to position the electrodes and the grid brought
out to the top of the bulb in the interests of
reducing noise.

There are minor changes in Mullard valves,
the ‘“ Universal ”’ series being obtainable
with either the standard pin base or the
special Mullard side-contact base, which
was introduced last year; and the heater
current of several of the 4-volt A.C. valves
has been reduced to 0.65 amp.

The Harries tetrode output valve, de-
scribed in The Wireless World, August 2nd,
is among the Hivac series, together with a
variable-mu  double triode for volume-
expansion. The use of a double valve, in

Fig. 8. —Showing
the folded chassis
and head-to-tail
valve nounling 1
wn the All Wave
I nternational
“Commander’”’
receiver.

push-pull circuit, elimimates the distortion
which would otherwise result f{rom the
curved characteristic of a variable-mu valve,
and a control ratio of 10 : 1 can be obtained.
On this stand also was a comprehensive
range of midget valves, a screened-grid (see
Iig. 9) and three different triodes, all rated
at 2 volts 0.06 amp. filament consumption,
and a pentode rated at 2 volts 0.12 amp.
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filament current ; the last-named has an
anode current of 3 mA. at 100 volts, and so
may be expected to give an A.C. output of
between 100 and 1350 milliwatts. A useful
feature of these vzalves is that for short-wave
work the screened-grid and triodes can be
supplied with frequentite bases; special

> T gasa D
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Iig. 9.—Osram MLyo and Hivac midget S.G.
ralres.

holders are required for these midget valves,
and have been added to the large range of
Clix valveholders.

Midget Valves

Midget valves have made possible the
pocket receiver, such as the ILmpiric model
illustrated in Fig. 10 which works a single
ear-picce. It has a self-quenching super-
regenerative detector and a low-frequency
amplifving stage, and a frame tuned over
the medium wave-band by a compression
condenser ; its bLattery consumption is
§ mA HT., and oxz mA L.T., and weight
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complete 1 1b. 15 ozs. There is also an
Empiric midget portable receiver with loud-
speaker weighing 6% Ibs. ; this is a straight
4-valve set with midget screened-grid,
detector, and first A.F. amplifying valves,
and a standard output valve (PP220).

There are wvarious car-radio receivers,
usually with remote control from a unit
fitting on the steering column ; but a useful
variation 1s the Decci combined home and
car radio, which is available as either a
4- or 6-valve superheterodyne. This has a
self-contained rotary converter to obtain
H.T. from a 12-volt car Dbattery, and is
supplied with two connecting leads, one for
mains and the other for car battery ;
plugging in the appropriate lead to the
receiver makes all necessary supply con-
nections and adjustments. [t may be of
interest that in the experience of both
Kolster Brandes and Ultra, careful screening
of all units and inter-connections of car radio
usually makes it unnecessary to fit sparking-
plug suppressors, though other circuits may
need to be silenced. The average current
consumption of a car-radio receiver is about
34 amperes at 12 volts.

Service Gear

With the growing complexity of broadcast
receivers and valves, specialised test gear is
becoming essential. An impressive *“ Visual
Valve Tester ”’ made by Everett Edgcumbe
has a double row of valve sockets, each
engraved with the type of valve to be tested
in it, so that there is no trouble with adaptor
plugs and no confusion between different

;3
< 4

Ja

Fig. 10.-The compaciness of the Empiric
Mudget vecerver can be judged by comparison
with the maich box.

WAWAW-ainericanradiohistorv-ecom
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types of valve with similar bases. It con-
tains its own power supply, with a tapped
transformer for various flament voltages,
and carries two large diameter meters, one
to indicate various D.C. voltages and currents
by switching, the other an anode-current
A.C. meter directly calibrated for measure-
ment of mutual conductance in conjunction
with a 50 ¢/s. input of about 1 volt (from
internal power supply) to the grid of the
valve under test. An indication of the
insulation between the electrodes of a valve
can be obtained on a neon tube of the tuning
indicator type which is fed with a suitable
voltage through a high resistance and shunted
by the leakage path to be tested ; if there is
appreciable leakage, the column of light in
the neon is shortened, and falls to a position
marked “ bad ” when the leakage path is
200,000 ohms. A useful general testing
instrument is the Everett Edgcumbe multi-
range A.C. and D.C. meter, 1 volt to 1,000
volts, T mA to 100 mA, and with internal
batterv } ohm to } megohm resistance
measurement ; it is unusual in employing a
double-ended pointer, with voltage and
current scales at one end and resistance
scales at the other. There is also a 2-range
power output meter, 500 m\V. and 10 watts,
with an impedance range from 2,400 to
15,000 ohms.

Short-wave Signal Generators

For radio-frequency tests, a signal-
generator is the first essential, and for the
L.F. and broadcast bands there is the Brown
type Mz (A.C. mains) or Mz2U (universal
mains). This cmploys an amplitude-con-
trolled dynatron radio-frequency oscillator
and separate triode A.F. oscillator for modu-
lation up to a depth of 40 per cent.; the
wavelength calibration is accurate to § per
cent., harmonic content of R.F. wave-form
3 per cent. to 5 per cent., harmonic content
of audio-frequency at 4o per cent. modulation
not greater than 10 per cent., and the
attenuator gives a range of output from
1 microvolt to 735 millivolts. There are also
short-wave models down to 5 metres (with
a special oscillator circuit, which though not
a normal dynatron does not require tapped
coils), and the calibration accuracy is here
1 per cent. ‘“Avo” also make a signal
generator, and in addition there is a portable
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service oscillator, covering 100 to 260 kc/s.
and 500 to 1,600 kc/s., which complete with
valve and batteries is contained in a casc
6in. X 4in. X 3in. ; accessories for this are a
dummy aerial and an attenuator pad giving
constant impedance to within about 5 per
cent.

A new range ol Ferranti meters is the
2in. moving coil, available in round
case for flush or projecting mounting
(Fig. 11), or alternatively with a square
flange for flush mounting ; they are made as
D.C, thermojunction, or rectifler types.

Tig. 11.—{lush mounting

and  projecting
Fervanii 2 in. meters

Incidentally the Westinghouse Instrument
rectifiers have recently been impreved, con-
nection with the rectifying surface now being
obtained through a sputtered metal layer in
place of simple pressure contact; this
ensures the stability which is so desirable in
instrument work. Another useful Ferranti
product is a small universal shunt box, to
convert any I mA. 150 millivolt meter to
g ranges from 5 mA. to 25 amps.
There are several lmprovements in re-
sistances and fixed condensers, lor example
Bulgin precision 1I-watt wire-wound re-
sistances with an accuracy ol 24 per
cent., or for an extra charge -~ I per cent.
Then Dubilier metallised resistances are
available to manufacturers completely 1n-
sulated in bakelite, while Erie i-watt resis-
tors are available enclosed in ceramic tubes
(tolerances can be between —+— 35 per cent. and
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—+ 20 per cent.). The Dubilier oil-immersed
condensers, which make it possible to
obtain a given capacity and working voltage
in a smaller space and at a lower cost than

Shown on the ' anii-inter-
’ Jevence’’ stand at Olvmpia;
/ ™ apparalus developed by

the Electrical Research
Association  for  imvesti-
gating interfevence as if
affects shovi-wave rveception.

previous types, are now made both for
higher voltages (up to 5,000 D.C.) and in
smaller capacities than at first. For small
capacities, up to 0.005, the moulded mica
type can be supplied to special order tested
up to 3,000 volts D.C.

With their wide experience of condenser
manufacture, T.C.C. are naturally one of
the firins specialising in units for suppression
of electrical interference. Belling and Lee,
too, are concerned with this problem, and
particularly convenient units of theirs are the
“Flex Suppressor ’ for fitting in the flex
lead to a vacuum cleaner or other domestic
appliance, and the ‘‘Line Suppressor”’
which can be connected in parallel with any
circuit by clamping it on to the cable without
breaking the wiring.

The Kolster Brandes ‘“ Rejectostat
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system of remote aerial and low-impedance
line to the receiver was primarily developed
to combat local electrical interference ;
but it has found a turther use in connecting
a number of receivers to a single aerial, as
may be required in a block of flats. Some
ten receivers may be worked from one aerial,
but beyond this the loading causes excessive
loss of signal strength, and some amplitication
must be introduced to restore the signal
at the receivers to the level which would be
obtained direct from the aerial. For this
purpose there is a “ Rejectostat ’ amplitier,
which is aperiodic over the broadcast
ranges by employing five valves on medium
wave and three on long-wave, each
covering a section of the wave-
band. Each of these amplifiers is
capable of feeding 75 to 100
receivers, and ten amplifiers may
be fed from one aerial, so the
upper limit is about 1,000 receivers
per aerial. 1t isassumed that such
an installation will normally be
run to schedule on a time-switch
and to ensure reliability the
rectifying valve is duplicated ;
since failure of any one of the
amplifying valves only introduces
a certain amount of loss into a
limited wave-band, complete break-
down of the istallation can hardly arise
from valve failure.

The Industry

IGHTS under Dr. Robinson’s present and
future Stenode patents, including licensing
rights for Stenode broadcast receivers, have

been acquired by Marconi’s \Wireless Telegraph
Company as the result of an arrangement concluded
with the British Radiostat Corporation.

The installation of public-address equipment in
the Great Hall of \Vinchester House has recently
been carried out by Iilm Industries, Ltd., of
60, Paddington Street, London, W.1.

The telephone number of Claude Lyons, Ltd
40, Buckingham Gate, London, S.W.1, has been
changed to Victoria 306% 9.

A reference card giving data relating to American
valves, with sketches showing base connections,
is available from Henry TFord Radio, Ltd., 56
Howland Street, Tottenham Court Road, London,
W.r.

WW-ameticaktadiohistor/-=com
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of Band-Pass

Filters for the Reception of Telephony*

By D. A. Bell, B.A.

T was shown in a previous paper (‘ The
I Optimum Decrement of Tuned Circuits for

the Reception of Telephony,” Wireless
Engineer, July, 1933, Vol. 10, p. 371) that a
single tuned circuit employing conventional
values of inductance and capacity is not
satisfactory as the anode load of a screened-
grid radio-frequency amplifying valve. For
however much the decrement of the circuit
might be reduced, the impedance to the
higher side-bands is necessarily lower than is
required for efficient amplification ; the
simultaneous increase of carrier gain merely
necessitates greater tone-correction. The
most obvious step is to replace the single
tuned circuit by a so-called “ band-pass
filter "’ consisting of a pair of identical circuits
so coupled that the resonance curve possesses
a double peak. (See Fig. 1, where the full
line curve represents the response of an actual
circuit and the dotted line the response of an
ideal resistance-less circuit). It is proposed
now to calculate the extent to which it is
profitable to reduce the decrement of the
circuits comprising such a filter.

As before we shall postulate that the
receiver is to have a uniform response to all
audio-frequencies up to a certain maximum
whose value is w,/27; under these con-
ditions the effective amplification of any stage
is the least amplification received by any
frequency not exceeding w,/2w. With the
double-peaked resonance curve of a two-
circuit filter the peak separation must be so
arranged that the highest frequency to be
received, which will fall on the outer slopes
of the curve, receives the same amplification
as the carrier, which falls on the central
hollow ; for the lowest frequencies to be
reproduced, say 50 c/s., are very close to the
carrier in comparison with the peak separa-
tion. The secondary current produced in a
filter by a primary circuit em.f. E is
given by the following f{raction, whose

* MS. accepted by thé E_dit(;‘]anuury, 1935.

denominator, which is the part varying with
frequency, will in future be referred to as D :

XE[{(R? + X% — 5?2 4 4R2S% = XE/D.
X is the value of the reactance coupling the
two circuits, and S=1p —1/Cp =2wlL, p/2n
being the radio frequency of the em.f.
E which is assumed to be a side-band
corresponding to modulation frequency w/27.

!
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Fig. 1

Atresonance, t.e. when S = o, )= R?*-+ X2,
a value which it attains again when
S§2 = 2(X2 — R?), 1.e for a frequency ditfer-
ing from the carrier by V2 times the
frequency difference for the peaks of the
response curve. (The peaks occur when
S2 — X% — R?). Since this result is in-
dependent of the resistance of the circuits,
we inay assume that the frequency difference
between the carrier or central frequency and
that of either peak is always to be W2V 2.
The necessary coupling reactance X 1is then
determined by

X - R? = 20,212

and we need only consider the amplification
at the carrier frequency, when S = o; for
this is now one of the three places in the
hilter response curve where the amplification
falls to the minimum value for a frequency
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within the specitied range of side-bands up
to w,. The amplification will always be
proportional to X/D, and for the carrier is
Lp.V2w,2L* + R?
2(w,,2L? + R?)
The limiting value of this expression will be
attained when R? is negligible compared with
w,,’L?, which implies a value of R exactly
one-half of that required in a single circuit.
We may now examine the limiting ampli-
fication which would be obtained if R could
be reduced to this extent. When a filter is
used in an aerial circuit, the magnification
of a band-pass filter is Lp. X/D : neglecting
R and giving X the value found above in
calculating /), we find that for the carrier
the magnification is

M=Lp V2. w,l20,2L— pV2 . w,

This is /2 times the value for a single
circuit.  Analysis shows that the equivalent
dynamic resistance of a filter, defined as the
voltage developed across the secondary cir-
cuit when unit current flows through the
primary circuit (this is clearly the quantity
required in the calculation of stage gain when
the filter is used as coupling between the
anode of one valve and the grid of the next)
is X .L2p?/D. The value of this expression
for the carrier frequency under conditions of
negligible circuit resistance as specified above
1s

7 =LX X =Lp* V2. w,

This result is again V2 times greater than
the corresponding value for a single tuned
circuit.

Thus in the ideal case the use of a band-
pass filter requires the reduction of circuit
resistance to one-half the value which would
sufhice for a single tuned circuit, but only
gives a gain in effective amplification in the
ratio v’z : 1. But if circuit resistances are
somewhat higher than the ideal limiting
values, the deviations from uniformity of
response with the band-pass filter may not
exceed the limits of tolerance even if no tone
correction is employed. Again, it is quite
likely that a receiver will contain both a
single circuit and a filter in ditferent stages :
in this case the peak separation of the flter
may be increased beyond the normal value,
and the single circuit relied upon to com-
pensate for the loss of low notes in the central
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hollow of the filter response curve. The
objection to this scheme is that if the circuit
resistances are low, the resultant overall
response curve contains three appreciable
peaks ; this will involve a complicated tone-
correcting circuit if perfect uniformity of
output is required.

The general conclusion is that band-pass
filters are a convenient alternative to tone
correction if tolerable quality with good
sensitivity is required ; but if for any reason
circuits of low decrement are to be employed,
followed by tone correction, the gain hardly
justifies the additional complication involved.

Noise. A Comprehensive Survey from every Point
of View.

By N. W. NMcLacHLAN :
versity Press. 1935. 6s.

It is only within the past five years that the revolt
against noise has become articulate in the sense
that it has resulted in the appointment of State
commissions of enquiry, in parliamentary and police
action, and in extensive newspaper publicity
Prior to 1930 there was a considerable amount
of conversational grumbling about the steadily
increasing din of mechanical transport, but the
prevailing feeling was that such complaints were
symptoms of a neurotic tendency —a view which
was as stupid as most popular conclusions are, but
which effectively silenced the protesters by relegat
ing them to an inferior class of citizens. It was
even said that a hundred vears ago the noise of
horse-drawn carts on cobblestones was greater than
that existing to-day, as if the inconvenience then
felt in market places were a reason for extending
the tumult by night and day far and wide over the
whole country.

Dr. McLachlan’s book is the first comprehensive
treatise to appear on the measurement and analysis
of noise. Those considerations occupy the early
chapters, together with a description of the be-
haviour of the ear, and a careful analvsis of the w 1y
in which noise levels should be measured and
specified. A new term is here introduced, the
reftone, which is the noise level referred, not to its
own threshold level, but to the level of an equally
loud reference tone of standard frequency. The
chapters which follow divide noises into categories
noises in buildings, noises due to tratfic, trains,
aeroplanes, motor vehicles, machinery and elec-
trical machines, the latter including  wireless
receiving sets.

The wireless amateur must not expect informa-
tion from this book to enable him to eliniinate the
noises which interfere with reception. Such
elimination is not within his powers, but lies rather
in the hands of architects, designers of machinery.
and transport authorities, all of whom will find
this book a mine of information essential tor the
aspect of their professional activitics concerned
with the suppression of unnecessary noise.

KT, B.

pp- 148. Oxford Uni-
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Expanding Volume Amplifiers*

By T. S. E. Thomas, B.Sc., Ph.D.

HERE can be little doubt that from
the technical standpoint one of the
most interesting receivers of recent
production is the * High Fidelity Auto-
Radiogram > of the Gramophone Company.
In this set there was introduced for the
first time in this country an amplifier which
partially compensates one of the most
serious forms of distortion associated with
present-day broadcasting, namely, the arti-
ficial reduction of the intensity range of
concert music. This is done by the control
engineer who, by means of a volume control,
reduces the amplification in crescendo pas-
sages and increases it in pianissimo passages
with the result that (according to the 1934
B.B.C. Yecar Book) the normal intensity
range of 1,000 to I is reduced to 30 to I.
The reasons for this reduction in the
intensity range have been diseussed in a
Wireless World article by A. L. M. Sowerby?!
and a description is there given of an amplifier
circuit designed by S. Ballantine? which can
be used to compensate this distortion. In
this amplifier the amplitication is controlled
by the mean intensity of the input voltage
and so the intensity range is expanded.
This is effected by the use of variable ampli-
fication valves in which the amplification
depends on the grid bias. Now it is common
knowledge that amplifier valves with curved
characteristics will introduce spurious har-
monics when the input voltage is too large,
and so it may be of interest to give some
account in this article of a possible method
of volume expansion which does not involve
the use of variable amplification valves.
The usual method of manual volume con-
trol consists of a potentiometer contact
sliding over a resistance, and if the setting of
this could be made dependent on the mean
intensity by some electromagnetic device a
volume expanding amplifier could easily be
constructed. A plausible scheme would be
the use of a robust moving coil galvanometer
movement with the pointer as the sliding

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

contact of the potentiometer ; the operating
current—proportional to the mean intensity

being obtained from an auxiliary amplifier,
in parallel with the main amplifier, in which
the output valve is biased to act as an
anode bend rectifier, but, unfortunately, the
friction at the sliding contact would introduce
a serious error unless a fairly large operating
current were used.

However, if the implicit assumption of a
continuous variation of amplification is
abandoned, it is easy to devise a circuit using
relays which will vary the amplification by
discontinuous increments or steps. It is
fairly certain that the discontinuous changes
will not cause any appreciable distortion,
provided that the magnitude of the incre-
ments is not too great, for there is a well-
known law in experimental psychology—
Fechner’s Law—which states that the ratio
of the minimum perceptible increment of a
stimulus to the stimulus is usually inde-
pendent of the absolute magnitude of the
stimulus. In the case of a pure tone with no
disturbing sounds the ratio is about 0.5
decibel (i.e., 1.12) and with the more complex
sounds of orchestral music the ratio is
probably larger so that a small number of
steps in the amplifier volume control would
cover a large intensity range.

There is still to be considered the possi-
bility that the transient electrical effects set
up by the operation of the relays will produce
some unwanted noises. It is easy to prove—
by short-circuiting part of an anode resistance
in an amplifier—that a single step will not
superimpose any disturbance on broadcast
music, but when an experimental volume
expanding circuit using a Weston relay was
tried out the disturbances set up by its
operation made the music unrecognisable.
This unexpected result was no doubt due to
the bouncing or chattering of the relay
tongue on the contacts and a test showed
that in a single change over the tongue
rebounded twice before coming to rest. The
subject of relay chattering has been dis-
cussed by Dr. G. A. Tomlinson in an interest-
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ing paper,® and it is there shown that the
moving armature type of relay does not
chatter and also has a shorter transit time
than the moving coil or Weston type. It
would seem therefore that the remedy for
this defect in the volume expanding amplifier
would be either the use of a moving armature
relay or the attachment of a “ make-before-
break " device to the Weston relay.

The moving armature relays so extensively
used in automatic telephony are definitely
unsuitable because of the large difference
between the operating and holding currents,
and the most promising type appears to be
the balanced armature relay used for high-
speed telegraphy. In the Creed relay, for
example, careful design has reduced the
transit time to less than 1/1000 second.

It now remains to describe a circuit which
by the use of relays will make the ampli-
fication dependent on the mean intensity.

J l HT+

OUTPUT

RELAY
UNIT

Vi 'L' Vo
R TS
s 3
= -
z T
GB. G.8
— 1 L D W U .
l l HT—
GB. G.B.
V3 j‘ V4
3
-[ [ HT+
Fig. 1.—Circuit showing principle of the amplifier.

This circuit involves the use of the simplest
type of relay with one make-before-break
assembly, 7.e., two fixed contacts and one
moving contact. It is, of course, possible to
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design other circuits for relays with two or
more assemblies. The essential parts of the
amplifier are shown in Fig. 1 and the relay
unit is shown in detail in Fig. 2. 1", and V,
are valves in the main amplifier and 77, and

HT4+ HT.+

Fig. 2.—Details of the relay civouits.

I’y valves in the auxiliary amplifier. The
relay unit controls the amplification by
changing the tapping on the anode resistance
of V.
The amplified voltage from V, is applied
to the grid of the input valve V, of the
auxiliary amplifier and the amplified and
rectified voltage is then applied to V,. The
rectification is effected by a half-wave
Westector or a diode rectitier and the grid
bias of the output valve 1", is adjusted to
make the anode current proportional to the
rectified voitage. It is, of course, possible to
use I’, as an anode bend rectifier and dis-
pense with the half-wave rectifier, but this
has been included because the variable time
constant CR of the rectifier gives a flexible
means of smoothing the fluctuations in the
rectified voltage. The anode current from
V, is thus proportional to the mean input
voltage to 77, and is used to control the
amplification through the operation of the
relay unit shown in Fig. 2. In this the
relays are operated on the usual bridge
system. A biasing current is sent through
each relay from its auxiliary battery and the
relay does not change over until the anode
current from 17, is greater than the biasing
current. The advantage of this arrangement
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is that when the operating current has
dropped below its minimum value the reverse
current from the battery keeps the tongue
in contact with the lower stop.

The relay contacts are connected to
tappings on the anode resistance of V'; and
it 1s clear that by adjusting the relay biasing
currents and/or the tappings on the resistance
the amplification of the main amplifier can
be made to vary in anv desired manner with
the mean intensity of the input voltage.
The amplifier can be used as a volume
expanding amplifier in a receiving set or it
can be used as a volume contracting amplifier
in a broadcast transmitter and thus act as
an automatic control engineer.

The chief practical snags encountered in
setting up the above circuit are :—

(a) Radio frequency amplification by the
auxiliary amplifier.

(b) Interaction between the main
auxiliary amplifier circuits.

and

If any appreciable R.F. voltage gets through
to the rectifier it produces a steady rectified
voltage which swamps the variations in the
audio-frequency rectified voltage and so R.F.
voltages must be side-tracked by the usual
methods. The evil effects of interaction
between the two amplifiers are obvious and
it is desirable to use a separate high tension
supply for the auxiliary amplifier.
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Through the Weather House

By R. A. Warsox Watr. Pp. 192
Davies, 30, Henrietta Street, London,
1935. 7s. 6d. net.

This is a fascinating description of our present
knowledge of what goes on in the earth’s atmosphere.
The insubstantial clouds and drifts of the air are
made tangible by representing the layers of the
atmosphere as a series of flats which compose the
weather house-—a sky scraper sort of structure, and
the phenomena of rain, wind and cloud, lightning

Peter
W.C.2;
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and aurora, are neatly fitted into the internal
arrangements of ordinary and express lifts, ventila-
tion, heating and lighting systems, and so forth.

The ground floor, the floor on which we andour
ordinary weather exist, is to us the most familiar,
but it loses much of its importance when we lift
our cyes and see a hundred storeys looming above
with their beautiful auroral decorations from the
1oth to the 1ooth storey. It is only recently that
man has reached even to the first floor, the strato-
sphere, and the furnishings of the higher levels are
only known from observation and deduction. It
is essentially a wireless house lit and heated by
wireless from the sun: it receives by day the
Solar RRegional programme and relays much of this
as heat radiation—the Terrestrial Regional long-
wave programme.

The grand staircase which leads to the first floor
is carpeted with clouds of varying texture and in
addition there are two lifts, one an ordinary lift
which raises hot air and brings down cold air, the
other an express lift which elevates the thunderous
cumulus cloud. This lift shaft is a dangerous place
and frequently visited by lightning and heavy
storms of rain and hail.

The ledgers of the weather house disclose
enormous cash transactions. On a Dbasis of a penny
per unit of electrical power the price of an hour of
bright sunshine in England would be f10,000 per
square mile. A year’s average rainfall over Middle-
sex is worth £1,500,000,000, the chief cost being
that of evaporating the 500 million tons of water
required. Lightning, on the other hand, is cheap:
a single flash costs £15, or if sold by the yard, three
halfpence per yard.

The Halls of Mirrors on the upper floors are
casily recognised by the reader who is interested
in wireless, and the variability of these ionised
layers due to solar disturbances is ascribed to
gunfire from the power house in Sun Street smashing
the mirrors.

This is a book of effortless artistry. The author
conducts us over the weather house with the sure
touch of a practised guide. As he manipulates his
levers and switches to give us views of the decorative
effects, the picture galleries, and the mysterious
tenants of the upper tloors, we feel that if science
were only taught like this we would all elect to be
scientists.

R.T. B.

Photo-Electric and Selenium Cells : Their Opera
tion, Construction and Uses.

By T. J. FIELDING, pp. 140 and 74 illustrations.
Chapman and Hall, Ltd., 11, Henrietta Street,
London, W.C.2. Price 6s.

This is an elementary book of a practical nature
designed to meet the needs of experimenters in
photo-electricity new to the subject. The first part
of the book deals with the principles and operation
of photo-clectric cells, and the latter part describes
many practical applications. It fills its purpose
adequately and can be recommended to the
beginner. O. P.




190

Grid Compensated

THE WIRELESS ENGINEEDR

September, 1933

Power Ampliﬁérs *

The Optimum Working Conditions

By W. Baggally

N a previous article (W.E., February, 1933)
the writer gave the following formulae for
calculating the output power and optimum

load for an output stage in which the power
is not limited by the necessity for avoiding
grid current.

I, /D \
P 2 (]‘I) - Emin,) {\E]) 5 Imiu./) o (I)
R lj,ﬂ B Lmin_. . . N (2)
D 1
Ep min.
wherein R = output  load  resistance,
E, = plate volts (D.C)), E,, and I,

minimum current and voltage in anode
circuit for linear operation (determined by
inspection  of  characteristic  curves),
D — maximum anode dissipation of valve,
P — power in K.

It is found that equation (1) has a maxi-
mumn with respect to E,. Diflerentiating (1)
to £, and equating to zero, we find :

EOp:\/D" i - 3
in which ¥ o= L No o {4)
nint.

and E,, means the optimum value of E,.
Substituting from (3) and (4) in (2), we

find
Ryp=7 .. .. (5
Substitution of (3) in (1) gives
I = Emin.

Pq, 2[\/D w]" .©
putting 4= E_ ., .. . 2. (&)
and summarising we have

Emin.
Ry, i ol ' s . (8
Eop = VDR, .. 20 (9

P, ;’D* dé ’ (10)

* MS. accepted by tileEd;tor, Yebruary, 71935.

Three formulae which are very useful for
rapidly calculating the operating conditions
for a grid compensated power amplifier.
Tt is also easy to show that

2P (R, + R)?
2 ~0pA\Trae T TN

€y quR (II)
where ¢, is the peak grid swing and R, and x
are A.C. resistance and voltage factor
respectivelyv.

Correspondence

Letters of techmical intevest ave alwavs welcome.

In publishing such communications the Fdiiors do

not mecessarily endorse any lechnical or generval
statemen!s which they may contain.

Frequency and Phase Distortion
To the I'ditor, The Wireless Lngineer

Sik,In his article, published in the July number
under the above heading, Mr. Marinesco makes a
plea for the use of reaction in a low-frequency
amplifier, in order to compensate for frequency
and phase distortion.

It is well known that by suitably applied reaction
it is possible to compensate for any part of the
anode circuit impedance.

In some simple cases —like that considered by
Mr. Marinesco—this compensation is independent
of frequency.

Unfortunately, these simple cases are not met
with in practice in low frequency amplifiers.

Indeed, Mr. Marinesco establishes the condition
for compensation in the case of an ideal fixed anode
circuit impedance : a fixed inductance in series with
a fixed resistance.

But it is well known that, in practice, this
impedance varies with the {frequency—ie., the
loud-speaker’s impedance—and therefore, if the
inductance varies, the condition of compensation
1s fulfilled only for a particular frequency and not for
the entire musical spectrum.

For this reason, I want to point out that the
compensation method described cannot be applied in
practice in the manner desired by the author,
in the case of low-frequency devices.

Bucarest. T. Taxasescu.
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PROPAGATION OF WAVES

2916. NOTES 0N PROPAGATION AT A [Micro-] WAVE-
LENGTH OF SEVENTY-THREE CENTIMETRES
[Rocky IPPoint Transmissions to Aeroplane
and Automobile].——B. Trevor and R. W.
George. (Proc. Inst. Rad. I'ng., May, 1935,
Vol. 23, No. 5, pp. 461-469.)

Signals were audible up to 172 miles. Between
140 and 172 miles fading was observed, quite
violent at the greater distances. No selective
fading was ever observed. Some indications were
obtained of a sunset and sunrise effect. Even
at 8ooo feet below the line of sight (distance
113 miles) no shift of polarisation was found either
with horizontally or vertically polarised waves; at
this distance the horizontally polariserdl waves gave
much the stronger signals. Unknown factors (rain ?)
stopped all signals for 24 hours. Fiald intensities
well below the line of sight were considerably
stronger at night than during the day. ‘ Inspection
of Iig. 1 shows the rapid attenuation experienced
with distance beyond 8o miles at which the air-
plane was below the line of sight. This attenuation
occurs nearly as the inverse ninth power of the
distance”” Iig. 2 represents data at 73 miles at
various altitudes: ‘ at this distance, the airplane
was able to go above the line of sight and it may be
observed that the rate of increase of field intensity
i1s dropping off in this zone” Rocky Point was
then using a horizontally polarised V aerial having
a power gain of 100 over a half-wave doublet.

2917. ULTRA-SHORT-WAVE  PROPAGATION  OVER
LAND [17 to 200 Mc/s: Ccmparison of
Formulae and F'ield-Strength Measurements :
the ** Seven-Halves Power ’ Relation : Fad-
ing : Discrepancies between Theory and
Experiment, for 100 200 Mc/fs, suggest
Omission of Some Factor becoming im-
portant at These Frequencies].—Burrows,
Decino and Hunt. (Proc. Inst. Rad. Eng.,
June, 1935, Vol. 23, No. 6, pp. 558-559:
summary only.) For previous work see 2918.

2918. ULTRA-SHORT WAVES IN URBAN TERRITORY
[Discussion and Authors’ Closure: Aerial
Height as measured from Roof or from
Ground: etc.].—Burrows, Hunt and Decino:
Muyskens and Nraus. (Llec. Lngineering,
July, 1935, Vol. 54, No. 7, p. 745.) See 2153
of July. The omission of a factor 4 from
equations 3a and b is also corrected.
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2919. AMATEUR 5-MirTRE TrRaNsMIssIONS [including
Transmissions from ‘* Daily Telegraph ”
Building] —(Television, July, 1935, Vol. 8,
No. 89, pp. 421 and 423.)

2920. TEMPERATURE CHANGES IN THE HIGHER
ATMOSPHERE.—E. V. Appleton. (Nature,
13th July, 1935, Vol. 136, pp. 52-53.)

The observed diurnal and seasonal variations of
upper atmospheric ionisation have been compared
with those expected according to a simple theory
of photo-ionisation by solar radiation. It is found
that, for I region, there is little change of air
density or temperature throughout the year.
TFor I region, the assumption that the atmospheric
distribution of molecular density with height is
constant throughout the year must be abandoned.
The abnormally low value of summer noon ionisation
density must be the result of reduced summer air
density, t.e. of increased temperature (1200° K at
300 km height). Apparent increase in nocturnal
ionisation in winter is really concentration of
electrons due to upper atmospheric shrinkage. In
midsummer the sun never sets in I region and the
ionisation generally decays steadily. The theory
also explains the alteration of structure (strati-
fication) in F region on a summer day.

2921. IoNosPHERIC DispPERSION THEORY.—G. Gou-
bau. (Hochf.ltech. w. Elek:akus., June, 1935,
Vol. 45, No. 6, pp. 179-185.)

For previous work by the writer see 1934 Ab-
stracts, pp. 549-551, and 357 of L'ebruary, 1935.
The present paper discusses the influence of col-
lisional friction on the dispersion curves for magneto-
lonic propagation, in the case when the dispersion
formula does #o¢ include the lorentz polarisation
term (for a discussion including this term, see M.
Taylor, 1934 Abstracts, p. 373). Dispersion curves
of the index of refraction as a function of the
electron density, for a definite inclination of the
direction of propagation to the magnetic field, are
drawn for three wavelengths (A = 80, 225 and
490m: ligs, 1, 2 and 3 resp.), representing the
three types of curve obtainable, and four values
of the collision frequency v (0, 4v5, vy and 2w,
where v, is the critical collision frequency). The
possibility of reflection or total reflection of waves
of all lengths is discussed for the various collision
frequencies for both the ordinary and extraordinary
waves. l'or long waves, the extraordinary wave is
found not to be retlected when v > v;. Numerical

C
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estimates of the influence of collisional friction on
the absorption of the waves are made in §III.
Observations have shown that, for virtual reflection
heights below 100 km, there are measurable
differences in the heights for different wavelengths,
and this leads to the conclusion either that v <<w,
at heights of 9o to 100 km, which does not agree
with other geophysical estimates, or that the
dispersion at these heights is not due only to
electrons, but also to ions which are present in con-
siderable numbers. A further paper dealing with
the question of the influence of ions on propagation
in E region is promised.

2922. THE REFRACTIVE INDEX oF GASEOUS MIX-
Tures [for Optical Wavelengths: Measure-
ments show Refractive Index depends
linearly on Proportions of Mixture].—H.
Bittel. (Ann. der Physik, Series 5, No. 1,
Vol. 23, 1935, pp. 61-89.)

2923. STATIONARY OPTICAL PatHs [Relationship
between I‘ermat’s Principle and That of
Least Action].—D. S. Kothari. (Nature,
6th July, 1935, Vol. 136, p. 33.) See Smith,
1934 Abstracts, p. 432.

2924. ON THE VELOCITY OF DROPAGATION OF
SHORrRT RADIOELECTRIC WavEs.—N. Stoyko
and R. Jouaust. (Comptes Rendus, 24th
June, 1035, Vol. 200, No. 26, pp. 2149—
2150.)

The velocities are deduced {rom numerous time-
signal observations of the difference in times of
arrival of the *‘ direct” signal and the “ super-
propagation’’ signals (longer-arc and round-the-
carth signals). The average velocity (wavelengths
ranging from 16.35 m to 31.25 m) was 287000 km/s.
The waves between 16 and 18.50 m (*“ day waves ")
gave 286 700 -- 200 km/s, while those between
25and 31 m gave 287400 4 400 km/s, the difterence
being due to the higher reflection point for the
shorter waves. For the ““ day wave” band super-
propagation was only found when the night path
was in a summer hemisphere, whereas for the waves
around 30 m this path might lie in a winter hemi-
sphere.

The table of velocities for direct day propagation
and day and night superpropagation shows a day
superpropagation velocity systematically higher
than the night superpropagation velocity—ex-
plained by the lower retlecting heights in the
illuminated regions. The velocity for the direct
day propagation is systematically less than that
for day superpropagation : this may be accounted
for by the fact that the waves giving the direct
signal leave the transmitter at a greater angle
to the horizon than those giving rise to super-
propagation.

2925. THE PROPAGATION OF SHORT RADIOELECTRIC
WAVES IN THE REGION OF POLAR AURORAS
[Any Velocity Change?].—N. Stoyko and
R. Jouaust. (Compies Rendus, 8th July,

1933, Vol. 201, No. 2, pp. 133-134.)
Honolulu time signals, passing to Paris by way
of the N magnetic pole, show an unchanged velocity
for the 8 a.m. reception in Paris. There 1s a system-
atic delay of 0.0518 sec. on the 5 p.m. signals,
but this is probably due to these signals having
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come by the longer arc: on this hypothesis the
velocity is seen to agree with that found by other
methods for such * superpropagation’’ (see 2924)

2926. SOME DATA CONCERNING THE COVERAGE OF
THE IIVE MEGACYCLE STANDARD [FRE-
gurxcy TransMission.—E. L. Hall.  (Proc.
Inst. Rad. FEng., May, 1935, Vol. 23, No. 5,
Pp. 448453) Within about 300 miles of
the 1 kw station the strongest signal was
by day: the greater part of the country
received the best signal by night. No clear
evidence of a skipped arca was found.

20927. RESEARCHES ON PROPAGATION OF WAVES IN
AUSTRALIA —(A ustralian  Radio  Research
Board, Reports Nos. 6 and 7, 1933.)

The papers in these two Reports have been dealt
with in past Abstracts. They are (IReport No. 6)
‘On the Rotation of the Plane of Polarisation of
Long Radio Waves,” by Green & Builder (Abstracts,
1934, . 431); ‘* A Field-Intensity Set,” by Green
& Wood (1933, p- 574) ; ' Measurements of Attenu-
ation, Fading and Interference in S.E. Australia,
at 200 kefs,”’ by Munro & Green (1933, p. 359) ;
“ A Frequency Recorder,” by Martyn & Wood
(655 of March); and (Report No. 7) “ The Pro-
pagation of Medium Radio Waves in the Jono-
sphere,” by Martyn (1727 of June); * The Char-
acteristics of Downcoming Radio Waves,” by
Martyn & Green (1312 of May): * The Influence
of Electric Waves on the lonosphere,” by Bailey &
Martyn (1934, p. 606); and ** Long Distance
Observations of Radio Waves of Medium Fre-
quencies,” by Martyn, Cherry & Green (1728 of
June).

2928. THE ROLE OF THE EARTH'S ATMOSPHERE IN
Rapio COMMUNICATION [Surveyv].—K.
Sreenivasan.  (LElectrolechnics, Bangalore,
April, 1935, No. 8, pp. 21-34.)

RADI0O PROPAGATION OVER  SPHERICAL
LEartH [and the Merging of \Watson’s
Solution into the Abraham Solution : Effects
of Refraction by Lower Atmosphere, and
of Imperfect Conductivity of Earth : Doubts
on FEckersley’s Extension of Watson’s
Solution].—C. R. Burrows. (Proc. Inst.
Rad. Fng., May, 1935 Vol. 23, No. 5,

PP 470-480.)

2929.

INTERACTION BETWEEN RaD10 TRANSMITTING
StaTions [by Propagation along Earth
Surface, Water Dipes, etc.]—Lvovich. (See
2986.)

2930.

THE ECLIPSE OF AUGUST, 1§32, OBSERVED BY
Rapro Facsimice [Marked Efiect of Cor-
puscular Shadow].—E. I'. W. Alexanderson.
(Proc. Inst. Rad. Eng., May, 1935, Vol. 23,
No. 5, pp- 454-400.) See also 1933 Abstracts,
p. oI.

2931.

ComParIsON OF Cosmic DaTa wITH CHAR-
ACTERISTICS OF THE IONOSPHERE AT WASH-
1xGTON.—E. B. Judson. (Proc. Insi. Rad.
Eng., June, 1935, Vol. 23, No. o, p. 560:
summary only.)

2932.
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2933. EXCITATION OF THE VEGARD-IKAPLAN BANDS
BY ELECTRONIC BOMBARDMENT OF A MIXTURE
OF ARGON AND NITROGEN.—R. Bernard.
{Comptes Rendus, 17th June, 1935, Vol. 200,
No. 25, pp. 20742076} ¥or other recent
work see 2563/2565 of August.

2934. ON THE NATURE OF UNPOLARISED LIGHT. —
R. T. Birge. (Journ. Opt. Soc. Am., June,
1935, Vol. 25, No. 6, pp. 179-182.) Ex-
amination of the conclusions of Langsdorf
and Du Bridge (1934 Abstracts, p. 201).
The latter reply on pp. 182-183.

ATMOSPHERICS AND ATMOSPHERI(C
ELECTRICITY

2935. SIMULTANEOUS OBSERVATIONS OF ATMO-
SPHERICS WITH CATHODE-ILAY DIRECTION
FINDERS AT TOOWOOMBA AND CANBERRA
[570-Mile Base Line].—G. H. Munro, H. C.
Webster and A. J. Higgs. (d4ustralian Radio
Research Board, Report No. 8, 1935, pp.
9-42.

Errors (due—at short distances—to lightning
flashes being mnon-vertical and elevated some
distance above earth; and—at greater distances

to the indirect ray): intensities of individual
atmospherics : mean intensities of sources observed
at Toowoomba (iso-intensity lines and the varia.
tions in terrain): comparative constancy of the

mean radiating power of a lightning flash in a

particular wave-band : mnight observations (in-

creased intensities, nearly constant between 1500

and 4000 km : indirect ray at least 5 times as

intense at night as in daytime, its night intensity
being roughly equal to that of direct ray at

1 000 km): distribution of sources located by

simultaneous observations : discussion of theories

of thunderstorm formation: correlution with
thunderstorm reports (large percentage of sources
observed appear to be groups of thunderstorms of

frontal ” ‘type, as contrasted with * heat
type) : etc.

2936. ATMOSPHERIC INTERFERENCE WITH RECEP-

TioN.—W. J. Wark. (Australian Radio
Research Board, Report No. 8, 1935, pp-
43-61) , A

Previous *‘ numerical measures” of degree of

interference by atmospherics with broadcast signals

wide divergences between values laid down as
satisfactory : origin and nature of atmospherics :
varation of radiated power with band-width and
wavelength (substantial correctness of relation

equivalent power proportional to wavelength
squared ) - intensity as function of distance,
wavelength, and ground conductivity (and the
magnitude of error in assuming propagation from
a height of 300m): thunderstorms (frequency ;
seasonal and diurnal distribution ; activity ; size ;
rate of movement) : the ratio atmospheric peak
intensity causing broadcast interference” to
‘" broadcast signal intensity "’ (indications that
2: 1 ratio involves interference ; desirability of
turther investigations of this ratio) : calculation of
hours and degree of interference (including relation
to thunderstorm incidence in the locality) : etc.

THE WIRELESS ENGINEER

499

2937. A NOTE ON THE SOURCE OF INTERSTELLAR
INTERFERENCE [ Static Hiss” due to
Thermal Agitation of Charged articles ?].
K. G. Jansky. (Proc. Inst. Rad. Lug.,
June, 1935, Vol 23, No. 6, pp. 559—-560 :
summary only.) See 1934 Abstracts, p. 31.

2938. MULTIPLE LIGHTNING STROKES [Discussion].
—McEachron.  (Illec. Engineering, July,
1935, Vol. 54, No. 7, p. 782) See 670 of

March.

Paris H.T. ConrERENCE [including Localisa-
tion of Lightning Strokes : Conductibility
of Air: etc.).—(Llectrician, 12th July, 1935,
Vol. 115, No. 2980, pp. 39-40: to be
continued.)

2939

NoTEs oN A CASE OF DAMAGE BY LIGHTNING
[Steel Strands of 13 I'cet of Hawser com-
pletely Eliminated without Damage to Hemp
Core] —W. H. Myers. (Journ. Inst. Lng.
Australia, May, 1935, Vol. 7, No. 5, pPp-
186-187.)

Tur ROLE or SURFACE INSTABILITY IN
ELECTRICAL DISCHARGES FROM DROPS OF
ALCOHOL AND WATER IN AIR AT ATMO-
SPHERIC PRESSURE [Experiments show
Charged Droplets have lLarge Mobilities and
may be Sole Carriers of Discharge Current].

J. Zeleny. (fourn. I'ranklin Iust., June,
1935, Vol. 219, No. 6, pp. 639-675.)

2940.

2941.

Stupy or THE EARTH'S ELECTRIC FIELD,
ATMOSPHERIC IONISATION AND VERTICAL
CURRENT AT SCORESBY SOUND DURING THE
Porar YEear.—A. Dauvillier. (Comples
Rendus, 24th June, 1935, Vol. 200, No. 26,
Pp. 2209-2211 )

" Previous polar expeditions had given somewhat
contradictory results which, however, seemed to
establish the existence in these regions of a stronger
ionisation and a larger vertical current than in our
own latitudes.” The present results include the
following :—(a) The electric field, influenced by
wind, nebulosity and precipitation but not by polar
aurora, averages 71 v/m at sea level and is thus
comparable with that at heights of 2 to 3 km in
our latitudes. ' The disappearance of the diurnal
variation, at the beginning of the polar day, is a
new notable fact.”” (b) The normal conductivity
at Scoresby Sound is /ower than the average found
over oceans and is comparable with the values
measured over continents. It is exclusively due
to the cosmic radiation. ' The high conductivities
previously found in polar regions in summer are
due to the radioactivity of the soil (volcanic rocks).”’
(¢) The average vertical current is much lower than
that observed over oceans, so that the existence of
a large vertical current in the polar regions is not
confirmed. Tts diurnal variation, like that of the
conductivity, disappears in April/Mav.  The
terrestrial electric field is due to this current, and
the low field value at Scoresby Sound is explained,
not by a greater atmospheric conductivity, but by
the smaller vertical current in the polar regions.

2942,

2943. " SUBSIDENCE WITHIN THE ATMOSPHERE
[Book Reviewl].—J. Namias. (Science, 31st
May, 1935, Vol. 81, No. 2109, PP- 539-540.)
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2944

2943.

2046.

2047.

2048.

2049

2950.

2952.

2953.

2954

THE

SYSTEMATIC INCLINATION TOWARDS WEST
or THE SoLarR ProtuBeraxcres.—M. Rou-
mens. (Cowmptes Rendus. 8th July, 1933, Vol.
201, No. 2, pp. 127-128)

Rapio-Traxswission oF CosMIic-Ray Dara
FROM THE STRaTOSPHERE [Coincidences re-
corded by Relay switching on Oscillator :
Sienals counted at Larth’s Surface].—S. Ver-
noff. (Nature, 20th June, 1933, Vol. 135,
Pp- 1072-1073.)

Cosnmic-Ray RESULTS OrF THE
STRATOSPHERE BaLrLooN FExplorer [
rangement of Counters:

AMERICAN
[Ar-

Curve of Spatial

Distribution of Rays at 40000 FIt]
(Nature, 29th June, 1935, Vol. 135, pp.
1083-1084.)

Ax APPARENT ErrFEct oF GaracTic RoTa-
TION ON THE INTENSITY oF CosMmIC Ravs
[Theory gives Sidereal Time Variation

agreeing with Observations: Tests sug-
gested will show whether Cosmic Rays
originate outside Our Galaxyl.—A. H.

Compton and I. A. Getting. (Phys. Review,
1st June, 1935, Series 2, Vol. 47, No. 11, pp.
817-821.)

ToNISATION MEASUREMENTS ré THE CONNEC-
TiIoN BETWEEN CosMmic RADIATION AND
Nova Hercuuis [Slight Increase during
Culmination Period].—W. Messerschmidt.
(Zeiischw. f. Physik, No. 1/2, Vol. 95, 1935,
PP 42-45)

Nova HercuLrts axp Cosyic Ravs [Measure-
ments show Ray Intensity greater when
Nova at Highest Altitude]—A. K. Das.
(Nature, 6th July, 1935, Vol. 136, pp. 29-30 )

AX ATTEMPT To AxaLysE Cosmic Rays
[Primary Ravs are Electrically Charged
Particles: Three Range Groups identified

as Alpha-Particles, Electrons and Protons].
A. H. Compton. (Ivoc. Phys. Soc., 1st
July, 1935, Vol. 47, Part 4, No. 261, pp.
747-773")

. RESEARCHES ON THE F]\’EQI'ENCY or SECOND-

ArY PHENOMENA OF THE PENETRATING
RapiaTioNn IN LEaD ([Iresh Support to
Rossi’'s Hypothesis].—A. Drigo. (La Ri-
cevca Scient., 15/30 June, 1935, 6th Year, Vol.
1, No. 11/12, Pp. 529-534.)

THE ABsorrTioN orF Cosmic-Ravy Erec-
trONS [Specific Energy Loss Values in Lead].
—7J. C. Street, R. H. Woodward and E. C.
Stevenson. (Phys. Review, 15th June, 1935,
Series 2, Vol. 47, No. 12, pp. 891-893.)

Cosmic Ray Buxksts 1x [lonisation Chambers
filled with] Liguip DierkcTrIcs.—C. Bialo-

brzeski and 1. Adamczewski. (Nature,
20th July, 1933, Vol. 136, p. 109.)
PROPERTIES OF CIRCUITS
OscCILLATING  CIRCUITS  WITH SLowLy
PuLsaTING ATTENUaTION  (THEORY OF

THE SUPER - REGENERATIVE RECEIVER).-
A. Lrdélyi. (dnn. dev Physik, Series 5,
No. 1, Vol. 23, 1935, pp- 21—43.)

Weak signals only are considered, so that, in the
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differential equation governing the action of the
super-regenerative receiver, the resistance may be
regarded as independent of the current, though
subject to periodic variations. The auxiliary
frequency is assumed to be small compared with the
carrier frequency. The ditferential equation for the
free oscillations is reduced to the self-adjoint form
(eqn. 7) and the free oscillations are discussed, the
regions of stability and instability being deduced
(for similar work by the writer see Abstracts, 1934,
p. 436), with the occurrence of self-excitation and
‘ pulling into tune.”” The mathematics ol the forced
oscillations are then worked out, using the method
of variation of parameters. A sinusoidalcarrier wave
leads to formulae (13) and (14) for the current; only
in the case of self-cxcitation of the free oscillation
will it predominate over the forced oscillations,
in other cases the forced oscillation is the stronger.
1f the impressed external emf. is a modulated
wave, it can be expressed as a Fourier serics,
to each component of which the theory of the
sinsusoidal oscillation applies. The components
are in general amplified by different amounts,
so that the signal is distorted. The strength
of the current in the forced oscillation is
then deduced, with the help of the Volterra
integral equation which corresponds to the differ-
ential equation and the appropriate Neumann
series. Approximate general expressions for the
current are given in eqns. 17 and 19. The current
produced by a harmonically modulated carrier
wave is calculated (result eqn. 23, while eqn. 24
gives the current when the resistance varies sinu-
soidally ; eqns. 23b and ¢ give time averages of the
complex current amplitude).

Resonance curves are next considered for
the unmodulated wave: resonance occurs when-
cver the difference of frequency between that of
signal and the natural frequency of the receiving
circuit is an integral multiple of the auxiliary
frequency (“ multiple resonance’). Assumption
of sinusoidal variation of resistance gives resonance
curves (sce Fig. 1) confirming the experimental
results of Gorelik and Hintz (1932, p. 164). The
eftect of attenuation is shown in that the amplitude
maxima do not occur exactly at the integral
multiples of the auxiliary frequency. The ampli-
fication of the carrier wave is compared with that
in an ordinary receiver ; Fig. 2 shows it as a function
of the auxiliary voltage, giving satisfactory agree-
ment with Kohn’s experimental curves (1931, p.
267). Figs. 3 and 4 give further curves of ampl-
fication ; as the auxiliary Irequency falls, the
amplification increases slowly at first and then more
quickly, so that it is advisable to use as low an
auxiliary frequency as possible (agreeing with
Armstrong, Proc. Inst. Rad. I-ng., Vol. 10, 1922, pp.
244-260). For a modulated signal with the receiver
tuned to it, eqn. 27 gives the real current amplitude.

2955. THE GRAPHICAL SOLUTION OF  SIMPLE
ParaLLiL-Tunep  CircuiTs  [using  Con-
formal Representation].—G. Builder. (Journ.

Insi. Eng. Australia, November, 1934,
Vol. 6, No. 11, pPp. 445-446.) The first
method suggested is applicable when a

rigorous solution is required, while the second
method gives *“ a very close approximation
in many cases met with in wireless design.”
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2956. NOTE ON THE ‘' BENDING '~ PROPERTIES OF
SYMMETRICAL ELECTRICAL NETWORKS.—K.
Selach. (Phil. Mag., July, 1935, Series 7,
Vol. 20, No. 131, pp. 192-2G3.)

An analysis of general properties of symmetrical
networks (schemes Iigs. 14, considered by Cauer
see Akstracts, 1929, p. 630; 1932, pp. 458 and

537—and by Nyquist and Brand, 1931, p. 44).

Simple ‘ bending ”’ formulae are derived for the

impedances of the networks, and cases where the

ideal transformer shown in the schemes can be
omitted are discussed. Relations between the
impedances are given and the constants of sym-
metrical networks determined from the * bending
formulae. The use of the formulae in the con-
struction of equivalent networks and the analysis
of electrical filters is also considered : a simple
method is shown of determining the position of
transmitted and attennated bands. For previous
work by the writer see 1931 Abstracts, p. 553.

2957. PerRrorMaNCE DiaGgrams rorR NonN-Dissi-
PATIVE SYMMETRICAL LATTICE-TYPE NET-
WORKS.—Z. Kayamachi.  (Jap. Journ.
of Emg. A4bstracts, Vol. 13, 1935, pp. 40—
41.)

2958. THE SuPERPOSITION ©OF Two  SIMPLE-

Haryonic Wavis-—Y. W. Lee, Y. H. Ku
and 1, Hsu. (Sei. Rep. of Nat. Tsimg Hua
Univ., Series A, April, 1935, Vol. 3, No. 1
PP- 05—75 and Plate : in English.)

From the authors’ summary :—* The modulating
function, commonly known in engineering as the
“envelope,” of the sum of two simple-harmonic
waves is developed into a Fourier cosine series with
coefficients in terms of the complete elliptic integrals
ot the first and second kinds. Since tables of these
integrals are available, this new expansion lends
itself to numerical computation much more readily
than other known scries expansions [e.g. that of
Terman| in all of which each coefficient is an
infnite series. . . .

2959. ‘ REVERSIBLE INSTABILITY '’ IN A SCREEN-
Grip VarLve Circult, anp Its Use IN ax
ELEcTRrRONIC Rrray  on AMPLIFIER.
Pistoia. (See 3228.)

2960. THE A.C. RrESISTANCE oF ParavLLiL Cox-
DUCTORS OF CircuLak CROSS-SECTION.—
A. H. M. Arnold. (Jowrn. I.LI., July,
1935, Vol. 77, No. 463, pp. 49-58.)

After briefly discussing various previous formu-
lae, the writer says: “ Snow’s and Strutt's
tormulae have the virtue of extreme simplicity but
are liable to be scriously in error. . . . Thus Butter-
worth’s formula s the only one having a reasonable
range of validity. The present author has, there-
fore, investigated it in great detail and has devel-
oped an improved formula [equation g¢] having a
greater range of validity.”

2961. TRANSPORT OF ENERGY ALONG CABLES TO A
Distaxcr [50km or more: Calculations
from Diagrams of Real Quantities derived
from Fundamental IEquationsj.-—H. Kropp.
(Avch. f. Lliektrot., 11th June, 1935, Vol. 29,

No. 6, pp. 431-442.)

“choice of this angle.
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2962. THE INCLINED-TFIELD MAGNETRON AS GEN-
ERATOR oOF Micko-Waves. —N. Carrara.
(Alta I'vequenza, June, 1935, Vol. 4, No. 3,
pp. 314-328)

Following on his work (1879 of June) on the
shape of the eclectron trajectories in a magnetron
when a ({the angle between field and filament) is
not zero, the writer now examines the advantages
to be obtained (in output power) by a suitable
His analysis leads to two
formulae (p. 325) for the optimum value of a : the
second of these brings in the binomial 1 + 5 which
corrects for the trajectorv deformation arising
from the superposed a.c. potentials and showing
itself as an apparent alteration in the ratio me.
To check his theoretical results, the writer shows,
in Table I, the data of the two magnetrons used
by de Fassi and Salom (93 of January) and works
out, by these two formulae, the optimum values of
a for these two generators. In Tables IT and III
the experimentally found angle is represented by

a,, while ai, and a,, are the angles calculated by

the first and second formulae respectively : it 1s
seen that the values given by the ‘' corrected

formula agree quite well with the measured values.
The values denoted by a’y,, in Table I are fromn the
" corrected *’ formula but use a correcting binomial
slightly greater than that given, for this *“ No. 3"’
magnetron, in Table I (1.35 instead of 1.29) : the
results are still nearer to the measured values.

2963. GratiNG THEORY AND STUDY OF THE
MAGNETOSTATIC OSCILLATOR FREQUENCY
[Measurement of Length of Micro-Waves].—
C. E. Cleeton. (Physics, June, 1933, Vol. 6,
No. 6, pp. 207-209.)

The writer has previously described echelette
gratings for measurement of wavelengths between
I and 4 cm (see Clecton & \Williams, 1934 Abstracts,
pp. 33, 260 and 284). The special type herc des-
cribed measures wavelengths from 1 to 10cm by
means of ‘“ an automatically changing groove form
which keeps the direction of the centre of the
diffraction pattern fixed.” The theory of the
grating is given, with a formula for the distribution
of diffracted energy which is found to agree with
experimental values. The magnetostatic oscillator
is discussed : it produces ‘* a band of frequencies
unless it is adjusted for the condition at which the
tube gives the maximum output”: in this case the
spectrometer resolution was too low for conclusions
to be drawn.

2964. MAGNETRON OSCILLATORS FOR GENKERATING
I'REQUENCIES FROM 300 10 600 MEGACYCLES
[50 to 100 Watts Output].—G. R. Kilgore.

(Proc. Inst. Rad. I'ng., June, 1935, Vol. 23,
No. 6, p. 560: summary only.)

2065. PowirruL GENERATION OF ULTRA-SHORT
[Micro-] WAVES BY MEAXNS oF ELECTRONIC
OsciLatioNn.—S. Uda and S Nakamura :
Kozanowski. (Jap. Journ. of I'ng. Abstvacts,
Vol. 13, 1935, p. 49.) Using Kozanowski's
circuit (1932 Abstracts, p. 581) with a push-
pull connection of Radiotron UX 852 valves
and plate and flament Lecher systems, an
oscillating current of 1700 ma at 8o cm was
obtained. Certain disagrcements  with
IKozanowski’s results were found.
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2966. A F1ve-METRE TRANSCEIVER [with Nominal
Range of 20 Miles|.—(Television, July, 1935,
Vol. 8, No. 89, pp. 398-399.)

2967. THE Tiue or FLIGHT oF ELECTRONS IN A
CyrLinprICAL DIODE : CASE WHEN CURRENT
1S LMITED BY SpacE CHARGE—C. L.
Fortescue. (Wireless Iingineer, June, 1935,
Vol. 12, No. 141, pp. 310-311.)
Combination of the method proposed by Benham
(1931 Abstracts, p. 212) with Langmuir's 1923
solution, to give an easy calculation of the flight
time.

2963. FREQUENCY CoNTrROL BY Low Power
Facror Lixe Crircuits [Laws governing
Design and Performance, for High and Ultra-
High Frequencies, 13-500 Mc/s: Temper-
ature Coefficient of Frequency and the
Reduction of Its Effect: etc.].—Hansell,
Kroger and Carter. (Proc. Inst. Rad. Ing.,
June, 1935, Vol. 23, No. 6, P- 559 : summary

only.)

296g. ON  THE NEUTRALISATION OF INTER-
ErectropE CourLiNg 1IN Rapio TRaxs-
MITTERS [particularly for Very Short
Waves]|.—S. A. Zusmanovsky.  (Izvestia
Llektvoprom. Slab. Toka, No. 1, 1935,
pp. 8-18)

The following methods of neutralising the anode/
grid capacity in h.f. amplifiers are examined in
detail with special regard to their suitability for
transmitters operating on very short waves (below
15m) :—1I. The use of neutralising condensers con-
nected between the grid and anode circuits.
2. The use of a parallel resonance circuit tuned to
the operating frequency and connected as in (1),
the capacitive branch of the circuit being the
anode/grid capacity. It is pointed out that
methods (1) and (2) are not very suitable for use
on very short waves. 3. The circuit proposed by
Prof. Bontch-Bruevich in which the grid is earthed,
so that the grid circuit forms part of the anode-
earth circuit and the output voltage of the valve
equals the sum of the anode/filament and filament/
grid voltages. The circuit is very suitable for use
on wavelengths of the order of 15 m and, with
certain precautions in the construction of the
valves, should give good results on shorter wave-
lengths.

4. The use of screen-grid valves. A mathe-
matical investigation of the operation of a screen-
grid valve is given and the following two conditions
are examined separately : (a) direct capacity feed
{from the grid circuit to the anode circuit, and (b)
back feed from the energised anode circuit to the
grid circuit. It is shown that screen-grid valves
are not suitable for operation under 15 to 20 metres.
5- The use of a special screen-grid valve developed
by the author. An additional anode is employed
in this valve, having the same capacity to the
screen and grid as the active anode and so mounted
as to be outside the electron stream. A tuned
circuit is connected between the two anodes so
that it is virtually a cross arm of a bridge formed
by the capacities between the anodes and the
screen, and no currents can be induced in it owing
to direct feed. The back feed is also very much
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decreaszd, and in addition the currents induced
in the grid circuit are out of phase by go°. It is
shown for instance that in a particular type of
valve with two anodes the back feed is onlv 2.59
of that in an ordinary screen-grid valve.

2970. AN  EARTHED-GRID CiRCUIT FOR ULTRA-
SHORT WavEs.—Bontch-Bruevich. (See
Zusmanovsky, 2969.)

e

2971. I'REQUENCY MopuratioN [Theoretical Out-
line and Discussion of Armstrong’s Tests on

Ultra-Short Waves|.—Armstrong. (Rad.
Engineering, May, 1935, Vol. 15, No. 35,
pp. 22-23)

2972. FREQUENCY MODULATION ADVANCES :

SysteMm  oN  ULTRA-HIGH FREQUENCIES,
DEVELOPED BY E. H. ARMSTRONG, DIS-
CRIMINATES AGAINST NOISE AND INCREASES
7m-Wavel RANGE To 100 MILES.—Arm-
strong. (Electvonics, June, 1935, pp. 188
189.) See also ibid., May, p. 162. “‘ The
wider the band-width received, the lower
the noise level in relation to the signal
received. . . . The explanation of this seeming
direct contradiction of the theory is not yet
forthcoming . . .’

2973. SERIES MobuLaTioN [Limitations of Other
Svstems : Theoretical and Iixperimental
Investigation : Advantagesand Limitations :
the Need for an Improved Valve for Serics

Modulator]..—C. A. Culver. (Proc. Iust.
Rad. I:ng., May, 1935, Vol. 23, No. 3,
Pp- 481-495.)

2974. Rabrio TRrRaNnsMISSION  wiITH A  CONSTANT
MopuLaTioN  Ratio.—J. L IEffrussi.
({zvestia Elehtvoprom. Slab. Toka, No. 3,

1935, pp. 1-17.)

Author’s summary :-—"* An idea of the method
of transmission with a constant modulation ratio,
and a preliminary calculation of the ecconomy
obtained at the transmitting station, are given.
The régime of modern receivers, with this method
of transmission, is  discussed. Fundamental
theoretical relations for the here-described method
of accomplishing transmission with constant modu-
lation ratio—the so-called ‘ compensation method ’

1is given, together with a sample calculation of the
modulated and power stages of the transmitter.
Special attention is paid to the analysis of possible
distortions of sound—its building-up and dyving-
out-—as well as with stationarv sound. The
fundamental data for the calculation of the trans-
mitter and the analysis of distortions are proved
experimentally by the investigations carried out
in the C.R.L."” The paper is to be concluded in
the next issue.

2975. ASYMMETRIC SIDE-BaxD BroapcasTt Traxs-
mission.—P. P. Eckersley. (Wireless Engi-
neey, June, 1935, Vol. 12, No. 141, pp. 321~
323.) Summary of I.LE.E. paper: see also
2870 of August, and Lamb, 3249, these
Abstracts.
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2976. GRAPHICAL HARMONIC ANALYSIS FOR DETER-
MINING MODULATION DISTORTION IN AMPLI-

FIER TuBEs.—W. R. Ferris. (Proc. Inst.
Rad. Eng., May, 1935, Vol. 23, No. 5,
Pp- 510-510.) ‘' The method . . . may be

used with the static characteristic to obtain
any of the components of the output of a
thermionic or other system when excited
with a modulated alternating voltage of the
form ¢, = E sin wt (1 + m sin pt).”” The
process is a two-stage one.

A SivpLeE  MopuratioN  MeTtErR  [Diode
Instrument giving Direct Reading of Per-
centage Modulation for a Range of Sinusoidal
Modulation Frequencies|.—]. B. L. Foot.
(Journ. Scient. Iustr., July, 1935, Vol. 12,
No. 7, pp- 216 217.)

AN ANaLvysis oF CLass C AMPLIFICATION.
M. Reed. (Wireless I:ngincer, June, 1935,
Vol. 12, No. 141, pp. 296-302.) Design
data obtained from the equations here
derived agree satisfactorily with the mea-
sured results given by Fay {1932 Abstracts,
p- 343).

AN Axarysis oF Crass B anp Crass C
Awspririees [allowing for Non-Linearity of
Valve Characteristics and Discontinuity of
Plate-Current Flow : Iixperimental Con-
firmation of Equations, on s00-Watt Valve].
—B. F. Miller. (Proc. Inust. Rad. Lng.,
May, 1935, Vol. 23, No. 5, pp. 496~509.})

RECENT DEVELOPMENTS oF CLASS B AubpIio-
AND RapIo-FREQUENCY AMPLIFIERS [and
the Reduction of Distortion]. —L. . Barton.
(Proc. Inst. Rad. I'ng., June. 1935, Vol. 23,
No. 6, pp. 557558 : summary only.)

2978.

2979-

2980.

AxaLnysis oF THE OPERATION OF VACUUM
T'uBrs As Crass C AMPLIFIERS.—Mouromt-
seff and Kozanowski. (Proc. Inst. Rad.
Eng., June, 1935, Vol. 23, No. 6, pp. 562—
563 : summary only.)

2981.

RECEPTION

REeCEPTION OF WAVES wITH TUNED ARRIAL
AND ApPeriopIC RrecepTioN.—E. Sicgel.
(Hochf:tech. w. Jlek:akus., June, 1935, Vol
45, No. 6, pp. 198-204.)

The circuit for aperiodic reception is shown in
Fig. 1. Fig. 2 shows the circuit with a variable
self-inductance L, in the aerial, in addition to the
fixed part L, of the inductance which is coupled
to the receiver. The object of the paper is to give
a theoretical and experimental investigation of this
arrangement. In Tig. 3 the grd voltage E,
corresponding to a given signal is depicted as a
function of Ly, the total inductance of the aerial,
and C,, the tuning condenser. The I -surface has
an upper and a lower ridge, separated by a deep
vallev. The ridges give particularly good reception
conditions, which may be adjusted by proper choice
of Ly and C,. The ridge curves are found to be
rectangular hyperbolae (I'ig. 4) and C, and L,
may be obtained from eqns. 1 and 2; in these
equations the eftect of resistance has been neglected,
which experience has shown to be permissible.

2982,
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The parts of the hyperbola in the region of negative
reactance correspond to the insertion of a variable
condenser in the aerial (Fig. 5). The position of
the absolute maximum of I, is then theoretically
determined (eqns. 5, 6); here the values of the
resistance are found to be of impor.ance. Con-
sideration of the minimum on the £ -curve shows
that reception is practically impossible if the aerial
and grid circuils are independently tuned to the
incoming signal.

Aperiodic reception with small L, (point A4,
Fig. 4) leads to eqns. 7 and 7a for the value of
I, (E,.,); the resistance R, of the grid circuit
largely determines the magnitude of the grid volt-
age. Other characteristic points of the hyperbola
diagram are also considered (eqns. 8-10). Sharp
tuning and high sensitivity are obtained when the
ridge hyperbola is cut as nearly as possible at right
angles during the tuning process. There is no
fundamental distinction between reception with a
tuned acrial and aperiodic reception ; the diiterence
is quantitative. In order to remain as near as
possible to the absolute maximum of grid voltage
with aperiodic reception, inductance should be
inserted in the aerial when receiving long waves,
and capacity for short waves.

The effect of the acrial itself on reception is next
considered ; Fig. 8 shows the influence of its
capacity on the sharpness of tuning. The difficulty
of reception is greatly increased when the aerial
capacity is too high. The effect of waves of other
frequencies on a system tuned to onc frequency is
shown by Fig. 9, which gives the curve of grid
voltage as a function of frequency. Tig. 10 shows
the curve of resonance wavelengths of a circuit as
a function of the inductance in the aerial circuit,
and Tig. 11 the corresponding values of L, and
C, required to tune a circuit to certain frequencies.
It the coupling of acrial and grid circuits in tuned
reception 1s loose, interference from other stations
than the wanted one is likely.

2983. OsciLrating CIrculTs wiTH SLowLy Pur-
SATING ATTENUATION (THEORY OF THE SUPER-
REGENERATIVE RECEIVER).—Erdélyi. (See
2954)

Tur INFLUENCE OF THE INTERNAL RESIST-
ANCE AND AMPLIFICATION COEFFICIENT OF
A VALVE oOX THE \MPLIFICATION AND
SeLicTiviTy. P, Besson. (L’Onde Elec.,
May, 1935, Vol. 14, No. 161, pp. 324 330.)

298.4.

TuE Ust oF Low-FrREQUENCY RETROACTION
1N TriopE [Output] Varves.—M. Marinesco.
(Comptes Rendus, 16th July, 1935, Vol. 201,
No. 3, pp- 193 195-) )

The circuit described gives a considerable increase
of amplification and reduces the frequency dis-
tortion while keeping within a suitable value of
non-linear distortion. Using, as a compensating
impedance across the anode-circuit winding of the
back-coupling transformer, an inductance coil in
series with a copper-oxide rectifier (z.e., a resistance
varying with the anode current), the writer has
reduced the input voltage necessary to give the full
valve output from 10 volts to 0.2 volt, with no
change in the 7% non-lincar distortion.

2085.
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2986. INTERACTION BETWEEN RADIO TRANSMITTING
Stations [in Close Proximity]—R. V.
Lvovich. (lzvestia Elekivoprom. Slab. Toka,
No. 4, 1935, pp. 9-12.)

A brief account is given of the experiments
carried out in the Gorky Laboratory to investigate
the interaction of two radio transmitters situated
in close proximity to each other. The two trans-
mitters used for this purpose were installed in the
same roon, and one of them (A) was operating on
a wavelength of 47m and delivering a power
output of 20w to an aerial inside the building,
while the other (B) was operating on a wavelength
of 108 m and delivering a power output of 400 w
to an external aerial. Both microphones and a.f.
oscillators were used to modulate the transmitters
and the strictest precautions were taken to eliminate
the possibility of a.f. coupling between the two
systems. The main results obtained were as
follows :—1. When both transmitters were modu-
lated, B could be heard with a receiver (apparently
located in the same building) tuned to A. When
A was stopped B could not be heard any longer.
The switching on and off of the modulation of A
had no etfect on the audibility of 3. 2. Similar
results were obtained with a receiver tuned to B
except that reception of A was stronger than that
of B in experiment 1, although the depth of modu-
lation was the same in both cases. 3. The variation
of the operating wavelengths of the transmitters
had no effect on the phenomenon.

In order to explain these and similar observations
made elsewhere in the U.5.S. R., the author suggests
that the coupling between the trarsmitters is
effected by means of electromagnetic waves travel-
ling along the ground surface. These waves would
naturally be propagated mainly along such con-
ductors as ‘rails, water pipes, cables, etc., and
through the earth system of a radio station may
reach the grids of the transmitter valves and so
produce additional modulation of the carrier. In
conclusion the author points out that while the
explanation of the Luxembourg effect as put
forward by Bailey and Martyn may hold good in the
case of large separation between the transmitting,
receiving and interfering stations, it obviously can-
not be applied to the experiments described above.

2987. THE BEROMUNSTER TESTS [on the ** Luxem-
bourg’ Eftect: April, 1935].-——R. Stranger.
(World-Radio, 28th June, 1935, p. 12.)

2988. ON THE ParaLLEL CONNECTION OF Two
RECEIVERS TO THE Samr AERIAL.—A. A.
Pistolkors. (lzvestia  Llektvoprom. Slab.
Toka, No. 1, 1935, pp. 18-23))

A mathematical investigation is given of the
conditions arising when two receivers tuned to
different frequencies are connected to the same
(aperiodic) aerial. After a brief examination of
various methods used for such connection, the case
of two receivers connected by the shortest possible
links to a common transmission line is discussed
in detail. The discussion begins by deducing
formulae for the determination of the current
through a single receiver connected to the trans-
mission line and also of the resistance and reactance
offered by this receiver to frequencies different from
that to which it is tuned. The effect of parallel
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connection of a second receiver on the input voltage
to the first receiver is next examined and conditions
are established for which the input voltage to either
receiver is not reduced by more than 109%. It is
pointed out in conclusion that satisfactory reception
is possible only on wavelengths satisfying certain
conditions and that only slight variations in tuning
are permissible after the two receivers have been
connected to the transmission line.

2989. MEASUREMENTS ON SOME Broapcast RE-
CEIVING AERIALS SUBJECT TO INTERFERENCE
FROM AN ELECTRIC LIGHT SYSTEM: STUDY
oF THE RaTio USEFUL-VOLTAGE/INTER-
FERENCE AT THE RECEIVER TERMINALS.—
E. Aubort and W. Gerber. (Bull. Assoc.
suisse des FElec., No. 13, Vol. 26, 1935,
PP- 349353 : in French)

Measurements were made on some twelve aerials,
indoor and outdoor, and the results are shown in
Table I, where the last double column gives the
maximum permissible interfering voltage on the
network, in microvolts, on the assumptions indi-
cated. These two half-columns give the values for
‘“ transverse *’ voltage (across the system terminals)
and ** longitudinal ** voltage (system/earth) respect-
ively, and Table TI1 shows the limits between
which they range for 4 definite tvpes of aerial.
Thus for indoor aerials the ‘' transverse’ per-
missible voltage may vary between 60 and 430 uv,
the ‘“longitudinal ”’ between 16 and 216, whereas
for external aerials with screened down-leads the
corresponding figures are 14000-21000 and 3000~
7500. So although the system/earth voltages are
those most necessary to keep down, the transverse
voltages must not be neglected since their per-
missible values are only 2 or 3 times greater than
those of the longitudinal voltages.

Table I also shows that it is, above all, the choice
and quality of the earth which may vary the
permissible voltages by as much as 4:1. Finally,
the tables show that if a receiver is to receive
without interference a wave of field strength
1 mv/m, the maximum permissible interfering
voltage between lighting circuit and earth may
range from about 10 uv to 10000 ;v according
to the type of aerial. Obviously many more
similar measurements will be needed before it will
be possible to fix internationally a permissible value
of interference voltage at the terminals of motors
and other apparatus as they leave the works.
Figs. 4 and 5 are curves of impedance, between the
frequency limits 150 and 1500 kc/s, of two lighting
systems. Table IV gives the symmetrical (across
the lines) and asymmetrical (system/earth) induct-
ances, for 200, 700 and 1200 kc/s, for 13 different
“ points 7’ of a house system. The values range
between 50 and 450 ohms, the asymmetrical values
being generally greater than the symmetrical.
Other measurements, particularly lnglish and
German, are mentioned as giving values between
50 and 500 ohms (see, for exanmiple, 2619 of August).

2990. MEASURING TECHNIQUE IN THE SUPPRESSION
oF BroapcasT INTERFERENCE [Comprehen-
sive Survey with Fundamental Formulae].—
H. Reppisch. (Funktech. Monalshefte, June,
1935, No. 6, pp. 205-212.)
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THE STRUGGLE AGAINST RADIO INTERFER-
ENCE [in France : Legal Steps].—A. Mestre.
(Génie Civil, 6th July, 1935, Vol. 107, No. 1,
pp- 18-19.)

2991I.

Rapro INTERFERENCE SurprEssION [Note
on B.S. Specification No. or13, 1935]-
(Flectvician, 12th  July, 1935, Vol. 115,
No. 2g80, p. 32.)

2992.

RADIOELECTRIC INTERFERENCE
the Measurement of ‘‘ Intolerable” Inter-
ference, and the Swiss Definition and
Regulations].—Roesgen. (Bul!. Assoc. suisse
des Elec., No. 13, Vol. 26, 1935, Pp. 342349 °
in French )

2993- [including

LLINE NorsiEs IN “ UNIVERSAL "’ RECEIVERS
[75% ecasily Eliminated by R. F. Choke].
E. G. Montoux. (Rad. Engineering, Ma\
1935, Vol. 15, No. 5, p. 16))

2994.

ProrosaLs For NOMENCLATURE IN THE
TECHNIQUE OF DISTURBANCE ELIMINATION
IN Broapcast Receptiox.——H. Reppisch.
(£.N.T., Mayv, 1935, Vol. 12, No. 5, pp. 157
159.)

Disturbance elimination by the use of protective
devices needs a special terminology. [t is proposed
to denote the quantity roo x | (Voltage U, produced
by disturbance across terminals with protective
device)/ (Voltage U,, produced by disturbance
across terminals without protective device) | by the
term ‘‘ residual disturbance factor’; log, | 17;.,,/Ukm
gives the ' degree of disturbance elimination ” in
nepers. Disturbances coming in vig the mains are
measured by a ‘‘ transference factor,” which is
defined as 100 x | (Disturbing voltage U, at receiver)/f
(Voltage U, at the [mains] terminals of the source
of disturbance) | (eqn. 3: Fig. 1). The * transfer-
ence attenuation” is log,|U,/U,| in nepers. The
deleterious influence of a disturbance on the
received programme is measured by a ‘‘ disturb-
ance factor,” detined as 100 x | U /(Useful voltage U,
at receiver) |. The ‘‘ disturbance attenuation’ in
nepers is correspondingly defined as log, | U /U,|.

2995.

2996. PAPERS ON
ULTRA-SHORT
2971 and 2972.)

FREQUENCY MODUILATION FOR
WaVES.—Armstrong. (See

2997. THE DETECTION OF 'REQUENCY MODULATED
Wavrs [Analysis of Process for Ultra-High
and  Micro-Wave  Frequencies] —J. G.
Chattee. (Proc. Inst. Rad. J-ng., May, 1935,
Vol. 23, No. 5, pp. 517-540.)

Detection is usually accomplished by distorting
the spectrum by a selective network and then
impressing the output voltages on the grid of a
detector. The analysis leads to formulae giving the
1.f. detection products in terms of the transmission
characteristic of the distorting network and the
maximum frequency shift during modulation.
Experimental confirmation is given.

2998. A THREE-VALVE 5-10 METRE SUPER-
REGENERATIVE RECEIVER.—(Television,
July, 1935, Vol. 8, No. 8g, pp. 412—414.)
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ULTRA-SHORT-WAVE RECEIVER WITH R.F.
STAGE AND DISTORTIONLESS SUPER-
REGENERATION [with Constructional De-
tails].—H. Hertel. (Funktech. Monatshefte,
May, 1935, No. 5, pp. 183-190.)

ONE-VALVER, and A
5-METRE RECEIVER.
July, 1935,
p- 387.)

A PocCKET 5-METRE

STANDARD ONE-VALVE
—L. Pugh: Anon. (Teélevision,
Vol. 8 No. 89, pp. 383384 :

DESIGN OF A 5-METRE SUPERHETERODYNE
Receiver [Satisfactory One-Valve Circuit
using X41 Triode Hexode]—K. Jowers.
(Television, July, 1035, Vol. 8§ No. 8¢,
pPP. 406 and 408.)

Hicn QuarLity Rapio Broapcast TRaNs-
MISSION AND RecepPrioN. Part II—THE
REecEIVING SysTEM [Measurement of Over-
All Electro-Acoustic Fidelity of Broadcast

Receivers, Indoor and Outdoor Tests].—
S. Ballantine. (Proc. Inst. Rad. Eng., June,
1935, Vol. 23, No. 6, pp. 618-652.) For

Part 1 see 1934 Abstracts, p. 379. Part 111
will include a description of experimental-
model high fidelity receivers.

Acoustic TestiNG or Hicn FipeLiTy
Receivirs [lllusion of Presence in Studio
requires Reverberation Characteristics of
Studio to be reproduced in Living Room:

TLoudspeaker Characteristics and Living-
Room Reverberation must Co-operate :
Testing Methods : etc.].—H. A. Wheeler

and V. E. Whitman. (Proc. Inst. Rad. Eng.,
June, 1935, Vol. 23, No. 6, pp. 610-617.)

AN AuToMATIC VOLUME EXPANDER TO
COMPENSATE THE VoLUME COMPRESSION
orF BBROADCAST OR RECORDED PROGRAMMES.
—W. N. Weeden. ([lectronics, June, 1935,
pp. 184-185) See also 2634 and 2035 of
August. Public opinion seems to indicate
that a volume range of sodb could be
appreciated, instead of ‘“ our present re-
stricted range of 35-40 db.”

Automatic Bass CoMPENsaTioN " ABC "
to allow for the Reduced Volume ILevel in
Home Reception].—Hazeltine Service Cor-
poration. (Rad. Iingineering, June, 1935,
Vol. 15, No. 6, pp. 7-8))

HicH FIDELITY RECEIVERS WITH LLXPANDING
SeLrctors [ XPS,” for Symmetrical or
Asymmetrical Expansion of Resonance
Curve].—H. A. Wheeler and J. K. Johnson.
(Proc. Inst. Rad. I'ng., June, 1935, Vol. 23,
No. 6, pp. 594-0609.) See also 3007.

A VARIABLE-SELECTIVITY SUPERHETERO-
DYNE: ‘“XPS’” APPLIED TO DMEDIUM-
PricED RECEIVERS OF HIGHER FIDELITY.
Hazeltine Laboratories. ([lectronics, June,
1935, pp. 180-183.) High-fidelity receivers
of the XPS type have selectivity control by
variable mutual inductance in two of the
i.f. transformers. The abbreviation stands
for ' expanding selector "’ (see 3006).
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3008.

3009.

3010.

THE

AvuTtomaTic SeLECTIVITY CoONTROL.—G. L.
Beers. (Proc. Inst. Rad. Eng., June, 1935,
Vol. 23, No. 6, p. 558: summary only.)

RECEIVER BAND-WIDTH AND BACKGROUND
NoisE [Doubled Band-Width would require
Iield-Strength Increase well over 3 db and
perhaps of 8-10 db: etc.].—C. B. Aiken
and G. C. Porter. (Rad. I:ngineering, May,
1935, Vol. 15, No. 5, pp. 7-9.)

RECEIVING SET FOR SPECIALLY HIGH QQUALITY
RrpropuctioN [with H.F. Amplification at
280V and 4 m)\, Diode Rectification,
Special System of Retroaction, etc.].—\W.
Nestel. (Funktech. Monatshefle, June, 1935,
No. 0, pp. 231—233.)

The filtering out of r.f. from a.f., in the first a.f.

stage,

is accomplished by a r.f. choke and blocking

condenser in the anode circuit and not in the grid

circuit.

This means that both frequencies pass

through the valve, and the rf. can be used for
retroaction, to reduce the damping of the diode

tuned

amplification up to 30 times.
no retroaction

circuit and thus to increase the over-all
But for strong signals

is used: for distant reception

(** where a cutting of the highest frequencies is
desirable ") it is brought in, but not until the
volume control in the input circuit has been used
to the full.

30I1.

3012,

3013.

3014.

3015,

3016.

3017.

. Harnett and N. I’. Case.

THE DEsSIGN AND TESTING OF MULTI-RANGE
REecelveErs [Circuits and Unit Assembly
Arrangement to improve Frequency Calibra-
tion and simplify Design: the Use of the
“ Piston”’ Attenuator in Testing] —D. E.
(Proc. Inst. Rad.
Eng., June, 1935, Vol. 23, No. 6, pp- 578-593.)

ANTENNA SWITCHING : SYSTEM FOR ALL-WAVE

RECEIVERS, PROVIDING MAXIMUM PERFORM-
ANCE 11N Low- AND HIGH-FREQUENCY
Banps.—A. G. Manke. (Rad. Engineering,
May, 1935, Vol. 15, No. 5, pp. 10-11.)

AuTomAaTIC FREQUENCY CONTROL [in Super-
heterodyne Receivers, to centre the Signal
Carrier in I.F. Band].—C. Travis. (Proc.
Inst. Rad. ng., June, 1935, Vol. 23, No. 6,
p. 566 : summary only.)

IMAGE SUPPRESSION IN SUPERHETERODYNE
ReCEIVERS  [Specially  Selective  Aerial-
Coupling  Circuits, reducing Necessary
Number of Signal-Tuned Circuits].—H. A.
Wheeler. (Proc. Inst. Rad. Eng., June, 1935,
Vol. 23, No. 6, pp. 569-575.)

DiscussioN oN A I’APER ON THE EMISSION
VALVE MODULATOR FOR SUPERHETERO-
DYNES.—Wheeler. (Proc. Inst. Rad. Eng.,
June, 1935, Vol. 23, No. 6, pp. 576-577)
Much of the material in the 1933 paper here
discussed is contained in the articles referred
to in 1933 Abstracts, pp. 328 and 450.

SOME OBSERVATIONS ON THE EFFICIENCY OF
FREQUENCY-CHANGING VALvES.——Delion.
(See 3057.)

THE ScorT IMPERIAL ALL-\Wave TWENTY-
Two-VALVE SUPERHETERODYNE RECEIVER.
(World-Radio, 28th June, 1935, p. 13.)
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3026.
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WHAT NEXT IN RECEIVERS ?—(Rad. I-ngineer-
ing, June, 1935, Vol. 15, No. 6, pp. 22-23
and 24.)

Rapio RECEIVERS AT THE LEIrzic Faik.
Schwandt and others. (Llectronics, May,

1935, pp. 164-165.) Based on various
German papers (1851 oI June, 1716 of
May, etc.).

RADI60 ADvVANCES IN GERMANY [including
Sets with Elcctron Coupling giving Specially
Good Selectivity with Simple Adjustment].——
C. T. Zawadzki. (Rad. I‘ngineering, May,
1935, Vol. 15, No. 5, pp. 14-16))

Two-Circuit  Two-VALVE REFLEX RE-
CEIVER FOR D.C. AxD A.C., WITH SHORT-
WavE  RANGE : " LorRENZ-REFLEX."
(Funktech. Monatshefte, May, 1935, No. 5,
Pp- 203-204.)

ONE-CIRCUIT THREE-VALVE SHORT-WAVE
BATTERY RECEIVER, ‘' SCHALECOTROP 3’
[primarily for German Overseas Broad-
casts].—(Funkiech. Monalshefte, June, 1935,
No. 6, pp. 243-244.)

AuToMOBILE RaDIo 1935 MoDEL [and the
Fight against Ignition Noise].—(Electronics,
May, 1935, pp. 146-147.) Including the
RCA under-car folded-back dipole, tuned to
7m (taken as the worst wavelength) and
having its receiver tapping at the exact
mid-point.

Repucixg THE MaINTENANCE CoOST OF A
Broapcast RECEIVER [Automatic Cutting-
Out of Unrequired Valves on Tuning to
Local Station.]—R. Oechslin. (Radio, B.
F. fir Alle, July, 1935, pp. 104-106.)

AN IMPROVED RETROACTION AuplioN [Dis-
tortion of Deeply Modulated Signals avoided
by Diode System across Grid,Cathode of
Audion].—N. Werner : Nestel. (Radio, B.,
F. fur Alle, July, 1035, pp. 101-102.) A
description of Nestel’'s circuits for battery
and mains operation, said to give much less
distortion than the ordinary audion in the
* People’s Receiver.”

A Goop ToxE CoNTROL CIRCUIT FOR A
PENTODE Outrput [Five Condensers with
Special Switch : Usual Condenser/Variable
Resistance Combination shown to be Im-
perfect] —W. Daudt. (Radio, B., F. fiir
Alle, July, 1935, pp. 107-109.)

GrID Bias BY CATHODE-CIRCUIT RESIST-
ANCE : CALCULATION oF THE CONDENSER IN
THE CATHODE CirculT.—W.  Daudt.

(Funktech. Monatshefte, June, 1935, No. 6,
Pp. 223-225)

RapI1o PANEL [.AMPS AND THEIR CHARACTER-
1s11cs.—J. H. hurlander. (Proc. Inst. Rad.
Lng., June, 1935, Vol. 23, No. 6, p. 561:
summary only.)

GUIDING LINES FOR THE SERVICE TESTING
AND REPAIR oF RADIO RECEIVERS.—F.
Schaer-Emch. (Bull. Assoc. suisse des Elec.
No. 8, Vol. 26, 1935, pp. 211 and 214-215.)
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3030. THE IMPEDANCE OF COMPLEX ANTENNAE
WITH VIBRATORS OF ARBITRARY LENGTH.

G. I. Michelson and B. V. Braude. (lzvestia
Elektvoprom. Slab. Toka, No. 5, 1935,
pp. 17-28.)

From the authors’ summary :—By the method
of induced em.fs, formulae 13, 14 and 21 are
derived for the calculation of the following quan-
tities :——(i) the mutual impedance of two rectilinear
vibrators of arbitrary length (2/) for arbitrary
spacings (d) and (%) ; (ii) the impedance of each
separate vibrator; and (iii) the impedance of com-
plex antennae with vibrators of arbitrary length.
For the exceptional cases d =o0; h =o0; and
d = o, h = 2l, simplified formulae are introduced.
As an example, the following quantities for a single
vibrator of length 2/ = Ay = 20m and % =1 are
calculated in dependence on the equivalent length
ml —(i) the resistance referred to the current
antinode, and (ii) radiation resistance (Fig. 5) and
the impedance referred to the feeding point (Figs. 6
and 7).

3031. ON  AcTIVE  MIRRORS OrF  DIRECTIVE
SyNPHASE-TYPE ANTENNAE.—M. S. Nei-
mann. (lzvestia Llekivopvom. Slab. Toka,
No. 4, 1935, pp. 1-9.)

Author’s summary —The working conditions of
synphase-type antennae with different spacings of
the active mirror are discussed. The possibility is
stated : (1) of choosing a spacing of the active mirror
less than A/4, and (2) of utilising the mirror effi-
ciently over a large frequency range. Rules are
given for determining the necessary mirror phase
under different conditions.

3032. A STUDY OF RADIO FIELD-INTENSITY veérsus
DisTANcE CHARACTERISTICS oOF A Hign
VERTICAL [Anti-Fading] RADIATOR AT 1080
KitocycLes.—S. S. Kirby. (Proc. Inst.
Rad. I'ng., June, 1935, Vol. 23, No. 6, p. 560 :
summary only.)

3033. FapinG-REDpuUcIiNG AERIaLS [Theory and
Practical Development of ‘* High Dipole
Aerial : Comparison between Current-
Excited and Potential-Excited Types, and
Other Anti-Fading Aerials].—W. Hahne-
mann and R. M. Wundt. (Lovenz Berichte,
June, 1935, No. 7, pp. 3-34.)

leading to the conclusion that the potential-
excited high dipole is the best. The example taken
is the one at Frankfort, but others are being erected
at Treves, Coblenz and Heilsberg.

3034. WLW [Cincinnati] iNnsTaLLs ** BLinDp SpoTt
ANTENNA ARRAY—AIMED AT TORONTO AREA.
(Electronics, May, 1935, pp. 152 and 159.)

3035. ULTRA-SHORT-WaAvE AERIAL  SYSTEMS.
M. Harvey: D. B. Knock. (Television,
July, 1935, Vol. 8, No. 89, pp. 422423 :
426.)

3036. ULTRA-SHORT-WAVE TRANSMITTING AERIAL

FOR THE NEWARK POLICE SERVICE.—Bailey.
(See 3246.)
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3037. TRIPLE-DOUBLET FOR ALL-WAVE RECEPTION
[at Waldorf-Astoria Hotel, New York].—
(Rad. Engineering, May, 1935, Vol. 13,
No. 5, pp. 17-18))

ON THE DPaArRALLEL CoNNECTION oF Two
RECEIVERS [tuned to Different Frequencies]
TO THE SAME AERIAL.— Pistolkors. (See
2988.)

3038.

TueE EArRTHING (QUuEsTION [and the Results
of Extensive Tests on Various Soils].
W.R. A Kemp. (Journ. Inst. Eng. Australia,
May, 1935, Vol. 7, No. 5, pp. 157-163))

3039.

VALVES AND THERMIONICS

A New TyprE orf GaS-IILLED AMPLIFIER
Tusxr [including Its Use as Ultra-Short-
Wave Oscillator giving 20 Watts at 100 Mc/s].
Le Van and \Weecks. (Proc. Inst. Rad.
Ing., June, 1935, Vol. 23, No. 6, p. 562:
summary only.) See also 2649 of August.

3040.

PAPERS ON DMAGNETRON AND MAGNETO-
STATIC OSCILLATORS. (See 2962/2964.)

3041.

A SprciaL  ScCREEN-GRID VALVE WITH
AUNXILIARY ANODE OUTSIDE THE ELECTRON
STREAM, FOR VERY SHORT WAVES. —
Zusmanovsky. (See 2069.)

3042.

Low-Loss SOCKET FOR 955 ACORN VALVE
ror Urrtra-Hicn FrEQUENCIES [with Special
Material *“ Na-Ald Victron ”’ to insulate Grid
and Plate Terminals].—(Electronics, May,
1935, p. 167.)

Tue TiME ofF FrLIGHT OF ELECTRONS IN
A CvyriNprical Diope.-—Fortescue. (See
2967 )

Erectron Brams AND THEIR APPLICATION
IN Low-VorTage DEeviceEs [of Receiving-
Valve Size, PPotentials below 300 Volts:
Negative Conductance Devices|.—H. C.
Thompson. (Proc. Inst. Rad. I'ng., June,
1935, Vol. 23, No. 6, pp. 565-566 : summary
only.)

 Space currents of a few milliamperes have been
concentrated into becams less than o.o1 inch wide
in  simple structures. Special  control  grids,
associated with ordinary cathodes, have been found
to combine good space-current control with effective
beam formation, so that the properties of beam
formation, control of beam width, direction, and
current can be combined in a single device.”

3043.

3044.

3045.

3046. SECONDARY IELECTRONIC CURRENT IN VALVES
with MoORe THaN Two ELECTRODLS.—A.
Pinciroli.  (Alta Frequemza, June, 1935,
Vol. 4, No. 3, pp. 275-289)

For a previous paper see 1934 Abstracts, p. 334.
The classical method of measuring the primary
and secondary currents, and de la Sabloniére’s
more recent method (1933 Abstracts, p. 507) are
outlined. To avoid the “* laboriousness ”’ of these
methods the writer proposes a simpler one giving
results which are in agreement with those of the
other methods in spite of the simplifying assump-
tions made. Fig. 11 gives the results deduced by
the new method from measurements on an
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Arcturus 136A; the curves show y, and y,, as
functions of the anode voltage, the control-grid
voltage being kept constant and the s.g. voltage
being 60 v : y, and y,, are the ratios of secondary
to primary current at anode and screen grid
respectively. The full points seen near the y,
curve were obtained for the same valve by de la
Sabloniére’s method. The writer points out that
the study of such curves, thus easily obtained,
should enable deductions to be made concerning
the velocity distributions in a valve, and should
help to extend our knowledge of the complex
phenomena arising in the presence of secondary
electrons.

3047. SEcoNDarRY Eanssiox oF FLLCTRONS FROM
ComrLEN TarGETs [dominated by Overlying
Flement in ILow Encrgy Range and by
Base Metal in Range of High Primary
Energies].—P. L. Copeland. (Phys. Review,
st July, 1935, Series 2, Vol. 48, No. 1
PP. 96-98.)

3048. THE ENERGY DISTRIBUTION OF SECONDARY
ELEcTRONS FrROM MoLvepeNUM [by Mag-
netic Analysis: Correlation of Maxima with
Critical Potentials].—L. J. Haworth. (Phvs.
Review, 1st Julv, 1935, Series 2, Vol. 48,
No. 1, pp. 88-95.)

3049. THE SulTABILITY o0F DIFFERENT VALVE
CHARACTERISTICS FOR THE REGULATION OF
AMPLIFICATION. — C. Otte. (E.N.7., May
1935, Vol. 12, No. 5. pp. 142-146.)

After a general account of the action of valves in
the amplification and distortion of alternating
voltage, in which the *“ klirr ”’ factor is regarded as
due practically to the second harmonic alone,
regulation of amplification by changing the grid
bias is theoreticallyv considered for various types of
(anode current)/(grid voltage) characteristic. The
requirement of constant output alternating voltage
in the anode circuit is assumed to be satisfied (this
is the object of amplification regulation) and the
amount of distortion produced is determined.
The types of characteristic dealt with are (1) anode
current proportional to (grid voltage)r, in which
the relative amount of distortion 1s found to
increase rapidly as the amplification decreases and
the amount of regulation possible is limited,
(2) anode current an exponcntial function of the
grid voltage, in which the distortion increases
linearly as the amplification decreases, (3) the ideal
characteristic, giving a constant ‘‘ klirr”’ factor
over the whole range of regulation: the anode
current here proves to be a logarithmic function of
the grid voltage. Alternating grid voltage and
grid bias are proportional for constant (alternating)
anode current in this case. Fig. 3 shows the
relative ““ klirr ”” factor in the three cases.

3050. SOoME THEORETICAL CONSIDERATIONS RE-
LATING T0 Vacuum TuBk DEesigy [Design
Data for New Types, using Existing Standard
Parts, from Equations utilising Data from
Previous Types].—G. D. O'Neill.  (Proc.
Inst. Rad. Eng., June, 19335, Vol. 23, No. 6,
Pp. 563504 : summary only.)
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3051. THr INFLUENCE OF TilE INTERNAL RESIST-
ANCE AND AMPLIFICATION COEFFICIENT OF A
VALVE ON THE AMPLIFICATION AND SELEC-
TviTYy.—P. Besson. (L'Onde Ilec., May,
1935, Vol. 14, No. 161, pp. 324-330.)

3052. ALL-MeETarL Rucelvie Tusks: 1. THE
INnpUSTRY VIEwPOINT : II. THE MANUFAC-
TURING TrcH~NIQUE. — Editorial: G. F.
Metcalf and J. E. Beggs. (Llectronics, May,
1935, PP 148-149 1 149-151)

3053. ON THE EvoLuTIiON oF THE PIN-LESS VALVE
HoLbper, and New [Pin-less] VALVES FOR
Moror-Car REcEIVERS.—(FFunktech. Monals-
hefle, May, 1935, No. 5, p. 190 191-192.)

3054. MixING  VarLves.—R. ] Wey: Strutt.
(Wiveless Ingineer, June, 1935 Vol. 12,
No. 141, p. 323.) Reply to Strutt (2287 of
July).

3055. A NEw TUBE ror USE IN SUPERHETERODYNE
FreQuENCY-CONVERSION SYSTEMS ‘avoiding
Coupling between Osciliator and Signal
Circuits . a Five-Grid Valve, also useful for
AVC and Volume IExpansion].—Nesslags,
Herold and Harris. (Proc. Inst. Rad. Ing.,
June, 1935, Vol. 23, No. 6, p. 563 : summary
only.)

3056. CoxVvERsION CONDUCTANCE IN FREQUENCY-
CHangErR  TuBes [Definition, Equations,
Measurement].—K. Steimel. (Electronics,
May, 1935, p. 166: summary only.)

3057. SOME OBSERVATIONS OX THE EFFICIENCY OF

FREQUENCY-CRANGING VaLves [and the
Superior Conversion Amplification of Hep-
todes and Octodes over Triodes, etc: the
Necessity tor the Correct Polarity of the I.T.
Transformer Secondary] —H. Delion.
(L'Onde Ilec., May, 1935. Vol. 14, No. 161,
pp. 331-336)

The writer remarks that the enormous difference
(sometimes 10 : 1) produced by the right or wrong
polarity of the screened transformer (unscreened
types gave none of this effect) secems to be a new
result. Ifarthing the screen made no difference,
and there was nothing special about the circuit to
account for the result.

3058. GENERAL THEORY AND APPLICATION OF
Dynamic CourLING IN PowER TUuBE DESIGN
[eliminating Coupling and Grid-Bias De-
vices : Design of a Valve embodving both

Driver and  Power Sections].—C. F.
Stromever. (Proc. Inst. Rad. Lng., June,
1935, Vol. 23, No. 6, p. 565: summary
only.)

3059. [S.F.R.] TRaxsMITTING VALvES or Higu
Pownr FOR SHORT Waves.—H. Gutton and
R. Warnecke. (L'Onde FElec., May, 1933,
Vol. 14, No. 161, pp. 312-323))

3000. RATINGS AND OPERATING INFORMATION ON
LArGE HigH-Vacuum Tuses—Larson and
Spitzer. (Proc. Inst. Rad. Eng., June, 1933,
Vol. 23, No. 6, pp. 5613562 : summary only.)
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CONTINUOUSLY IZVACUATED VALVES AND
THEIR ASSOCIATED FQuIPMENT.—Burch and
Sykes. (Jowrn. I.E.E., July, 1035, Vol. 77,
No. 463, pp. 129-146.) The full paper, with
Discussion, summarics of which were re-
ferred to in 1466 of May.

Tur RuCENT IMPROVEMENTS IN VACUUM
Tuszs [Receiving, Output, and Transmitting
Valves: with a Supplement of Tables and
Diagrams of French and Foreign Receiving
Valves].—B. Decaux. (L’Onde Elec., May,
1935, Vol. 14, No. 161, pp. 267-285: 285-
311.)

3061,

3062.

“ THT.ORTE ET PRATIQUE DES LAMPES DE
T.S.F.” [Book Review].—A. Kiriloff. (Rad.
Engineeving, May, 1935, Vol. 15, No. 5,

p. 21,

3063.

RATINGS OF INDUSTRIAL ELECTrRONIC TUBES
[Discussion].—Pike and  Ulrey. (Elec.
Engincering, July, 1935, Vol. 54, No. 7,
PP- 754-755.) See 754 of March.

FUNDAMENTAL TUBE-TESTER  DESIGN.—
L. D. Smith. (Rad. Engineering, June,
1935, Vol. 15, No. 6, pp. 17-18.)

3064.

3065.

APPLICATIONS OF GRAPHITE IN TuBE Manu-
FACTURE.—(Flectvonics, May, 1935, p. 160.)
See also Szymanowitz, 1934 Abstracts,
pp- 325-326.

ANALYSIS OF THE LLECTRONIC EMISSION
FROM A FILAMENT HEATED BY ALTERNATING
CurrExT [and the Role of the Longitudinal
Field due to Ditferent Potentials at Ditferent
Parts of Filament : the Effect of Llarthing:
etc.].—TFranzini.  (Alta Frequenza, June,
1935, Vol. 4, No. 3, p. 347 : summary only.)

A StuDY OF THE CRYSTAL STRUCTURE OF
HEAT-TREATED TUNGSTEN FILAMENTS [{rom
Microphotographs].—R. P. Bien. (Phys.
Review, 15th May, 1935, Series 2, Vol. 47,
No. 10, p. 806 : abstract only.)

3066.

3067.

3008.

TEMPERATURE  VARIATION oF ConTAcCT
PoTeNTIAL [of Thoriated Tungsten Fila-
ment : Relation to Emission Measurements].

D. B. Langmuir. (Phys. Revicw, 15th
May, 1935, Series 2, Vol. 47, No. 10, p. 813
abstract only.)

3069.

THE THEORY OF THE THERMIONIC CONSTANTS
ror PureE METAaLs [Effect of Temperature-
Variation of Work Function, and of Internal
Ficld)—D. Blochinzew and S. Drabkina.
(Physik. Zeitschr. der Sowielunion, No. 4,
Vol. 7, 1935, pp. 484—500: in German.)

In the Dushman formula the A is taken to be a
universal constant: this is not correct, and the
writer shows how its value varies with the metallic
structure. With metals such as the alkali metals,
for which the ‘“ free electron’ approximation is
valid, only the variation of the work function with
temperature is of importance; but with metals
with strong internal fields not only this factor must
be considered but also the coctficient of surface
penctrability and the ratio of the “ effective ”’ mass
of the electron to the mass of a free electron.

3070.
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Tue ConTacT DIFFERENCE OF POTENTIAL
BETWEEN TUNGSTEN aND BartuM. T
EXTERNAL WoRK FuxcTiON OF BARIUM
[Exact Measurements]. —P. A. Anderson.
(Phys. Review, 15th June, 1935, Series 2,
Vol. 47, No. 12, pp. 955-964.)

A technique of measurement is described which
provides for ‘‘adequate vacuum conditions and
sufficiently thorough outgassing of surfaces,” so
that reproducible measurements are obtained.
Clean tungsten was chosen as a reference surface
and the metal surface to be measured against it
was formed by thermal vaporisation. Contact
differences of potential were measured with the
help of an intense, narrow beam of slow clectrons
projected against a small, sharply defined section
of the surface. The value 2.13 + 0.05 volts was
found for the w/Ba contact p.d. and 2.39 + 0.05
equivalent volts for the external work function of Ba.

3071.

TiirorRY oOF THE Worx Fuxcrioxs oOF
MonovALENT METALS [Approximate For-
mula in Terms of Heats of Sublimation].-
E. Wigner and J. Bardeen. (Phys. Review,
1st July, 1935, Series 2, Vol 48, No. 1,
pp- 84-87.)

3072.

3073. CALCULATION OF THE WORK FUNCTION IN
THE SOMMERFELD MODEL OF A METAL.—
H. Frohlich. (Phvsik. Zeitschr. dev Sowiet-
union, No. 4, Vol. 7, 1935, pp. 509-510: In
German.)

3074. TEMPERATURE COBFFICIENT OF THE WORK
FuncTioN FoR ComposiTE SURFACEsS [Con-
centration Difference between Patches of
Adsorbed Atoms a Function of Temperature :
Theoretical Consequences].—A. Rose. (Phys.
Review, 15t June, 1935, Series 2, Vol. 47,
No. 11, pp. 889 89o.) Preliminary letter on
work continuing that referred to in 2659 of
August.

25. THE INFLUENCE OF IMPURITIES IN THE
CORE-METAL ON THE THERMIONIC LLMISSTON
FROM OXIDE-COATED NICKEL.—M. Benjamin.
(Phil. Mag., July, 1935, Series 7, Vol. 20,
No. 131, pp. 1—24.)

Author's summary :—The commoner metallic
impurities have been added in turn to a pure
nickel, and the emission from the oxide-coated cores
compared. It is found that these additions can
profoundly affect the emission. An explanation
put forward is that the amount of barium metal in
the coating is dependent on the reducing power of
the additive. This theory is supported by the
results obtained when the addition is a powerful
reducing agent, such as aluminium. [t is found,
also, that at very low temperatures non-saturation
of the emission occurs, and that the critical tempera-
ture depends on the nature of the additive. The
results obtained are explained by the theories of
the mechanism of emission, duc to Becker and
Sears [Abstracts, 1932, p. 227! and Fowler and
Wilson [1932, p. 642], which regard the coating as
a semi-electronic conductor, whose conductivities
and emission depend on the concentration of barium
metal in the coating.
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3076. ON THE ACCURACY oF DIRECTION FINDERS.
M. E. Starik. (/zvestia Llektroprom. Siab.
Tolka, No. 5, 1933, pp. 29-38.)

Author’s summary : —The dependence of the
accuracy of a direction finder on signal strength,
sensitivity of the ear, intensity of statics and other
factors is examined. Two methods of d.f. are
compared : the minimum method (using a simple
rotating frame) and the comparison method (with
the Robinson system). With the same sensitivity
of the ear to audibility increments, the second
method appears to be more accurate. The paper
also contains some quantitative data and examples.

3077. MARCONI'S WIRELESs Pirot [Micro-Wave
Beacon : Sestri I.evante Demonstration].—
Marconi (Hydrographic Review, May, 1935,
Vol. 12, No. 1, pp. 159-160.) See also 1934
Abstracts, p. 620 four.

3078. ON THE QUESTION OF THE APPLICATION OF
DeciMETRE WavEs [Micro-Waves between
10—-100 ¢m] IN AVIATION.-——W. Hahnemann.
(Lovenz Berichie, April, 1935, No. 6, pp. 3-16.)

The various qualities of * metre,” *“ décimetre *’

and ‘' centimetre "’ waves are compared. It is
concluded that for aviation the ** decimetre”’
waves have no advantage over the ‘‘ metre”’

waves except when more channels are necessary or
when the sharpest possible beam concentrafion,
with as small an aerial system as possible, is
required. But work on ' decimetre ’ waves is very
important for aviation because it should lead to the
mmprovement of ‘‘ centimetre’’ wave technique,
and these are the waves which will make practicable
directive systems in the aircraft itself.

3079. A MarRINE Rabpro Compass [with Visual
Indication by Dynamometer-Type Meter].
W. L. Webb. (Bell. Lab. Record, June, 1935,
Vol. 13, No. 10, pp. 300 304.) The bearing
is obtained by the rule “ Rotate the loop in
a direction opposite to the direction of meter
deflection until its pointer is at zero.”

ACOUSTICS AND AUDIO-FREQUENCIES
3080. SPHERICAL SOUND-WAVES o FINITE AMPLI-
TUDE [Application to Public-Address Loud-
speakers].— N. W. Mclachltan and A. L.
Meyers. (Proc. Phys. Soc., 1st July, 19353,
Vol. 47, Part 4, No. 261, pp. 644-656)

The theory of the distortion of spherical sound
waves due to the non-linearity of the adiabatic
pressure/volume relationship for air is discussed,
starting from, the differential equation for a loud-
speaker horn of any cross-section. This is solved for
spherical-wave propagation, and formulae are
given for the calculation of the particle amplitude
and pressure waves to a second approximation.
The production of harmonics is considered,
numerical examples are given, and ‘* design formu-
lae are deduced from which the area of the horn-
throat to keep the distortion below a prescribed
limit can be calculated.”

3081. INVESTIGATIONS ON CONE L.OUDSPEAKEKS.
G. Schaffstein.  (Hochf:tech. u. Elek:akus.,
June, 1935, Vol. 45, No. 6, pp. 204-213.)
This paper investigates (1) how the driving system
of the loudspeaker and the radiating membrane
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work together with constant input from the re.
ceiving set, (2) the effect of radiation of the mem-
brane in sub-divisions and transient membrane
oscillations, and (3) the conditions for the occurrence
of subharmonics.

§1I : Driving system. 1. Foran clectrodynamical
system, calculation of the power factor shows that
the efficiency can be increased by increasing the
length of wire in the loudspeaker coil, if the cross-
section of the wire is correspondingly increased.
For an electromagnetic system, the idea of magnetic
sensitivity [(change of number of lines of force cut
due to displacement of vibrating tongue)f(amount of
displacement)] is introduced and the power factor
is found to be the product of the magnetic sensi-
tivity and the number of turns in the coil. This
was checked experimentally. 2. Negative stiffuess
1s the ratio (force of attraction towards pole of
electromagnet) /(displacement of vibrating tongue),
shown as spring chavacteristic in Fig. 1 and cal-
culated, with a numerical example. The cfficiency
cannot be increased by increasing the pole-strength
ot the permanent magnet, without detracting
from the quality of the reproduction. 3. The effect of
eddy currents on the power factor is shown in Fig. 2.

§IIL . Membrane oscillations. 1. The vibration
amplitude of the membrane depends on the mechani-
cal impedance and the radiation resistance, which
are calculated ; the calculated degree of electro-
acoustic efficiency is shown in Fig. 3 as a function
of frequency. Fig. 4 shows a circuit for direct
measurement of the membrane vibration ampli-
tude and T'ig. 5 gives experimental curves for two
different points, showing sharp resonance effects.
The phase of the membrane vibration at different
points was also determined with the same apparatus
and the oscillation form deduced (Figs. 6, 7) ;
oscillation subdivisions have little influence on the
amount of sound radiated. Tig. 8 shows the
(acoustic pressure)f(frequency) curve of the loud-
speaker. There is *“ automatic diminytion *’ of the
oscillating area of the membrane, due to the greater
resistance to motion of the outer parts and con-
sequent bending of the membrane. 2. Transient
phenomena are shown in Figs. 9, 10.

§IV : Subkarmonics. 1. The theory of production
of subharmonics is explained in general terms ;
calculations from the differential equation show that
they arise when the exciting frequency is /wice the
natural frequency of transverse osciliations. 2.
Figs. 14-17 show oscillograms of transverse oscil-
lations illustrating the onset of subharmonics,
Fig. 18 illustrates their production by loading the
boundary of the oscillating cone. 3. Omnset phe-
#nomena are shown in Figs. 19, 20, and Fig. =21
illustrates the occurrence of ** Ziehen,” here the
behaviour as regards irequency of the sudden onset
and cessation of subharmonics. 4. An equivalent
electrical civcuit for the membrane is given in Fig. 22.

3082. REPRESENTATION OF I'RESNEL’S DirFrac-
TION PHENOMENA WITH SURFACE WAVES ON
WATER AND SUPERSONIC WaAVES [Character-
istics of Wave Field of Circular Piston Mem-
brane shown by Acoustic Field of Diffracting

Slit:  Iixperimental Demonstration].E
Grossmann and E. Hiedemann. (Zeitschr.
S Physik, No. 5/6, Vol. gs, 1935, pp-
383-390.)
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3083. Comract Crass B PusLIC ADDRESS UxNIT
fand the Common Unfair Treatment of
“ Class B ” : Necessity for Very Low Leakage
Reactance of Output Transformer: etc.]—
H. 1. Shortt. (Rad. Emgineering, May, 1935,
Vol. 15, No. 5, pp. 12-13.)

PracTical DEsigN ProBLEMS oF Loubp-
sprakrrs [and a New Double-Voice-Coil
speaker].—-]. G. Tiedje. (Proc. Inst. Rad.
Ewng., May, 1935, Vol. 23, No. 5, pp- 406-407 *
summary only.)

O~ tHE EFFECT or COVER DIMENSION ON THE
FREQUENCY CHARACTERISTICS OF THE Rav-
LEiGH Disc [in Loudspeaker Field Cali-
brations].—I. Saito and K. Sanwra. (Jap.

3084.

3085.

Journ. of Fng. Abstracts, Vol. 13, 1935,
D. 52.)

3086. AN AUTOMATIC RECORDER FOR AcousTic
Fiperity CurvEs [One Curve in Three
\Minutes]. —Wheeler and Whitman. (See
3003)

3087. A.F. Baxp RESPONSE OsciLLoscoPE  [for
Production Testing of [oudspeakers, Ampli-
fiers, etc.].—S. Bagno and M. Posner. (Rad.
Engineering, June, 1935, Vol. 15, No. 6, pp.
19-20.)

3088. THE PLOTTING OF AUDIO-FREQUENCY CHAR-

AcTEriSTICS [Amplifiers and Pick-Ups: and
a4 Plea for the Broadcasting of AF. Test
Transmissions].—P. E. Kleir. (Funkfech.
Momnatshefte, May, 1935, No. 5, pp- 193-198.)

INFLUENCE or EDDY CURRENTS oN PIck-Ur
CuarAacTERISTIC [Considerable Drop of Volt-
age at High Frequencies : Experimental
Pick-Up with Ncedle as Armature].—
1. S. Rabinovitch. (fzvestia Llektroprom.
Slab. Toka, No. 4, 1935, PP. 43-47-)

Tue CoxDENSER MICRorHONE [and the
Added Impedance due to the Gaseous Layer
between Diaphragm and Back Electrode].
K. Kobayasi and M. Okahara.  (/ap. Jouwrn.
of Lmg. Abstracts, Vol. 13, 1935, PP- 48-149.)
For Kobayasi's paper on condenser micro-
phone theory see 1934 Abstracts, p. 44

RusTLING 15 CArBON MICROPHONES [caused
by Semi-Conducting Properties of Carbon].
K. Otto. (Hochf:tech. u. Ilek:akus., June,
1935. Vol. 45, No. 6, pp. 187-198))

The theme of this paper is that not mechanical
disturbances of contact points, but electrical
phenomena, and, in fact, the scmi-conducting
properties of carbon, are the cause of rustling noises
in carbon microphones. Various causes of me-
chanical disturbance are considered and rejected in
§A; §B1 deals with the theorv and properties
of the carbon contacts, regarded as forming a
“sieve” resistance ; the current density at the
points of contact is high, raises the temperature
there, and so causes decrease of resistance. In
§ B 2 the effect of films of foreign matter between
the carbon grains is discussed and experiments on
this point are described. The writer decides that
the cause of rustling is not to be found in such
films and, in support of this decision, describes in
§ II neasurements of the rustling (circuit Fig. 12)

3089.

3090.

3091.
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with increasing direct voltage and change of resist-
ance by pressure on the contacts (Figs. 13, 14). A
carbon lamp filament is next investigated (circuit
Fig. 17) and Fig. 16 gives curves of rastling and
resistance as functions of voltage.

§ 11 3 discusses the question whether there
may be spontaneous variation of the conductivity
of carbon considered as a semi-conductor ; this is
investizated experimentally by heating the carbon
externally and the question is answered in the
afirmative. The rustling produced by carbon
microphones and by solid carbon resistances is
shown to have the same cause by mcasuring the
frequency spectrum of the rustling (§ Il 4, Iiigs.
19-23). This shows that atomic processes must be
involved and that the rustling is a material property
of carbon, of the same order of magnitude in all kinds
of carbon conductors.

3092. AN IEXACT METHOD OF REPRESENTING, BY
EvgctricaL CIRCUIT ELEMENTS, CONVERSION
DEevIcEs coMPRISING COUPLED KELECTRICAL
anp Mecuanicar Systems.—R. D. Fay.
(Proc. Inst. Rad. Eng., May, 1935, Vol. 23,
No. 5, p. 405 : summary only.)

SoME EXPERIMENTS WITH AN INTENSITY-
MopuLaTep CatHopi-Ray Tuse [for Sound-
on-Film Recording and Reproducing].
Hehlgans. (See 3198.)

Tur TraxsvisstoN TrcHNIQUE oF Eric-
TRICAL  DEAF A1ps.’—H. Kalden. (Funh-
tech. Monatshefie, June, 1935, No. 6, pp.
213-217.)

ExprrIMENTAL DEAFNESS [Auditory Fatigue
is really Inhibition]—A. I'. Rawdon-Smith.
(Nature, 6th July, 1935, Vol. 136, p. 32))
ON THE DETERMINATION OI' THE [Optimum]
FrREQUENCY RANGE OF SOUND RECEIVERS
USED IN AIRCRAFT SoUND LocAaTION.
V. K. lofe. (lzvestia Elektvoprom. Slab.
Toka, No. 4, 1935, pp- 15-21.) Based on the
experimental data of various investigators
concerning the sound spectra of aircraft in
flight, and on the sensitivity characteristic
of the ear.

New ELECTRIC ORGAN BRASED ON ALTER-
NATOR DPrixcipLE [Small Rotating Tone
Wheels driven by Synchronous Clock Motor].
Hammond Clock Company. ([lectronics,
May, 1935, p- 150.)
ErucTrical. Orcax Toxrs [from Exploring
Electrodes rotating near Engraved Fixed
Discs].—Compton Organ Company. (Wire-
less Emgineer, June, 1935, Vol. 12, No. 141,
p. 295.) See also 2686 of August.
AUTOMATIC Blas GENERATION FOR A.C.
AMPLIFIERS [by Oscillator Unit with Variable
Grid Leak in Grid Return].—V. V. Gunsolley.
(Electronics, June, 1935, P. 191.)

FLux BALANCER FOR OUTPUT TRANSFORMER
[Pentode ‘* Bucking Scheme,” for eliminating
D.C. Component in Output Transformer of
Single-Ended Amplifier].—E. R. Meissner.
(Flectronics, May, 1935, p. 16r.) Curves
show the great improvement in frequency
response without change in maximum gain.

3093.
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Authors’ summary :

THE

ON THE DETERMINATION OF THE TRANSFER-
ABLE POWER AND NON-LINEAR DISTORTION
IN VALVES AND TRANSFORMERS.—]. I\, K.
Grosskopf. (At Patent Office Library,
London : Catalogue number 75083: Kicl
Thesis, in German.)

THE Usk oF Low-FREQUENCY RETROACTION
IN TRIODE VALVES.—Marinesco. (See 2985.)

ALTERNATING-CURRENT OPERATED BErAT-
FREQUENCY OSCILLATOR [giving Good Wave
Form and Frequency Stability: Pentode
Oscillators and Wiinderlich Double-Grid
Mixing Valve].—Harnwell and Van Voorhis.
(Review Scient. Instr., July, 1935, Vol. 6,
No. 7, pp. 194-195.)

PorTABLE Sounnd METER [and a Hydraulic
Method of Calibrating a Condenser Micro-
phone]—Paolini.  (Alta Frequenza, June,
1935, Vol. 4, No. 3. pp. 368-370.) A com-
mercial instrument based on Paolini’s work
(1934 Abstracts, p. 212).

A  RECORDING TRANSMISSION MEASURING
SET [recording, in 4 Minutes, the Insertion
Loss at 5o Different Frequencies between
100 and 5000c¢/sl.—M. A. Logan. (Bell
Lab. Recovd, June, 1935, Vol. 13, No. 10,
PP- 295-299.)
Cross-TALK its

[and Measurement].—S.

Hanford. (P.O. Llec. Fng. Journ., July,
1935, Vol 28, Part 2, pp. 97—99.)

STUDY OF THE NoOISES OF AUTOMOBILES.
C. Brull. (Génie Civil, 6th July, 1933,

Vol. 107, No. 1, p. 24 : summary only.)

Noi1SES PRODUCED BY THE URBAN Dis-
TRIBUTION OF ELECTRICAL ENERGY AND
NOISES DUE TO THE TRAFFIC IN THE STREETS.
—L. Astier and P. Buaron. (Génie Civil,
22nd June, 1935, Vol. 106, No. 25, pp. 606—
611 and Plates.) Concluded from the issue
of 15th June, No. 24.

O~ ERRORS IN NOISE MEASUREMENT BY THE
AUraL MrTHOD ([Balance or Masking].
M. Takata and K. Samura. (Jap. Journ.
of Ing. Abstracts, Vol. 13, 1935, p. 46.)

AcousTIC INSULATION STUDIED BY THE
QUADRIPOLE [Four-Terminal Network]
MeTHOD : ParT I.—G. Sacerdote and
A. Gigli. (Alta Frequenza, June, 1935,

Vol. 4, No. 3, pp. 290-313.)
Some definitions of acoustic

insulation are discussed and compared for a specially
simple case of propagation, use being made of the

concept of an acoustic quadripole.

A short account

is then given of the chief methods of measuring the

acoustic insulation and

the characteristic para-

metcers of the quadripole ; the relation between the
insulating properties of a material, as measured by
objective and by subjective methods respectively,
is then discussed. Finally some relations between
the insulating and absorbing properties of a given
material are explained.
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TrHe Acoustic INSULATION OF THE *‘ PAVILION
OF BROADCASTING” AT THE BRUSSELS
INTERNATIONAL  ExmiBITion.—I. Katel
(Génie Civil, 6th July, 1935, Vol. 107, No. 1,
PpP. 15-16.)

Tue Use or LEAD 1ok SOUND INSULATION
IN Housks [Remarkably Successful Results.

{Génie Civil, 22nd June, 1935, Vol. 106,
No. 25, pp. 676-617.)

THE DETERMINATION OF ARC TEMPERATURE
FROM SO0UND  VELOCITY MEASUREMENTS
[Copper Arc in Air at Atmospheric Pressure :
Time of Passage of Sound Wave through
Arc Column measured by C-R Oscillograph].
I [Measurements]: II [Theory: Diifusion
Effects and Possible Errors].—C. G. Suits :
H. Poritsky and C. G. Suits. (Physics,
June, 1935, Vol. 6, No. 6, pp. 199-195 and
196-202.)

TuE ELECTRODYNAMIC CHARACTERISTICS OF
THE QuUarTz PIEZOELECTRIC OSCILLATOR
[Quartz/Steel *“ Sandwich ™ in Water].-
J. W. Speight.  (Canadian Journ. of Res
June, 1935, Vol. 12, No. 6, pp. 812-819.)

THE AGGREGATION OF AEROSOLS BY MEANS
OF SOUND WavEs [Microcinematographs give
Velocity of Fall and Concentration].—O.
Brandt and H. Freund. (Zeitschr. f. Dhysik,
No. 5/6, Vol. 94, 1935, pp. 313-355.) See
also 790 of March.

A NEW APPARATUS KOR EMULSIFICATION,
ETC., BY SUPERSONIC WavES.— B. Claus.
(Zeitschr. f. tech. Phys., No. 7, Vol. 16. 1935,
pp. 202-203.) Ior previous work see 2322
of July and 2705 of August.

INTENSE SOoUND [360-3 000 c/s] MAKES MILK
MORE EASILY DIGESTIBLE.—L. A. Chambers.
(Sci. News Letter, 6th July, 1935, Vol. 2§,
No. 743, p. 5) See also 1934 Abstracts,
p- 214.

ON VorTEX MoTioN IN GASEOUS JETS AND
THE ORIGIN oF THEIR SENSITIVITY TO
Souxp.—G. B. Brown. (Proc. Phys. Soc.,
st July, 1935, Vol. 47, Part 4, No. 261, pp.
703-732.)

AN ACOUSTIC INTERFEROMETER FOR A WIDI
TeEMPERATURE RaxceE.—H. L. Andrews.
(Review Sciemt. Insty., June, 1935, Vol.0,
No. 0, pp. 167-168.)

20. A CONTRIBUTION TO THE MEASUREMENT OF

3I21.

THE VELOCITY OF SOUND WITH THE ACOUS-
TICAL INTERFEROMETER.—E. Grossmann.
(Journ. Acoust. Soc. Am., October, 1934, Vol.
6, No. 2, pp. 106-107.) See 1934 Abstracts,
p. 214.

THe EFFECT OF PRESSURE ON SUPERSONIC
DispersioN 1N Gasgs [Dispersion a Func-
tion of Quotient (Irequency/Pressure)].
W. Railston and Ii. G. Richardson. (Proc.
Phys. Soc., 1st July, 1935, Vol. 47, Part 4,
No. 261, pp. 533-542.)
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THE Errect of TEMPERATURE ON SUPER-
soNICc DisrErsioN IN Gases.—H. L. Pen-
man. (Proc. Phys. Soc., 1st July, 1935, Vol.
47, Part 4, No. 2601, pp. 543-548.)

. MAKING STANDING SOUND AND SUPERSONIC
Waves IN Gases VisIBLE [Demonstration
lixperiment with Kundt’s Tube].—O. Brandt
and H. Freund. (Zeutschr. f. Physik, No.
5/6, Vol. 95, 1935, pp. 415-416) Tor
previous work see 790 of March.

I'aLse EcnoEis [due to Shoal of Fish] 1x
Drrr Warter—]. A. Edgell. (Hvdro-
graphic Review, May, 1935, Vol. 12, No. 1,
Pp. 19—-20.)

““ LITERATURZUSAMMENSTELLUNG AUS DEM
GEBEIT DER TECHNISCHEN MECHANIK UND
AxusTik ” [Book Series Notice].—Zeller.
(Zettschy. 17.D.1., 6th July, 1935, Vol. 79,
No. 27, p. 833))

“ LLECTROACOUSTIQUE "’ [Book Review].—
Ph. Le Corbeiller. (Wireless LEngineer,
July, 1935, Vol. 12, No. 142, p. 362.)

3122,

3124.

31235.

3126.

PHOTOTELEGRAPHY AND TELEVISION

3127. Prastic lizm aNp  PrasTic TELEVISION
[and the Physiological and Psychological
Conditions necessary to give Stereoscopic
Effects :  DPossible Methods].—R. Thun.
(Funktech. Monatshefte, May, 1935, No. 3,
Supp. pp. 31-33.)

Apart from the true ‘' stereoscopic’ condition
(slightly different views of the object for the two
eyes), other factors in the effect of solidity are
(1) physiological, such as the focusing of the eyc
lenses, the inclination of the eye axes, the effect as
the eyes are moved, etc.; and (il) psychological,
such as the apparent size and relative positions of
the various components, perspective, air perspective
{diminution of illumination differences, produced by
stray light in the air space between object and
observer), shadow, etc. For a flat picture to give
the effect of solidity, the action of the physiological
factors may be diminished and the psychological
factors relied on ; or the psychological factors may
be emphasised. Thus very large pictures, viewed
from a considerable distance, can easily give a
certain amount of plastic effect, and the viewing of a
small picture through a magnifying glass has a
similar result: cathode-ray-tube images give a
flatter etfect than those of the older television
receivers, because the latter always used magnifying
lenses. Psychologically, the ‘‘setting’” of the
scene is of great importance ; so also is the relation
between the focusing of the lens, in taking the
photograph, and the viewing distance in reproduc-
tion. But the best threc-dimensional effect is
produced by fulfilling the physiological conditions ;
the superiority, however, is not great enough to
justify inconvenience in viewing, such as having
to look through colour tilters. Of true stereoscopic
systems the only process not involving such
inconvenience is the one depending on a special
film (" linsenrasterfilm ”’—se¢ 240 of January),
which, however, seems at present only suitable for
comparatively small pictures. The writer describes
the principle of this system, which is shown to be
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one limit of a general system whose other limit is
the ordinary two-picture stereoscope. TFor cinema-
tography perhaps an intermediate system will be
evolved, but for television this is more doubtful
since the method demands very exact positioning
of the picture elements.

3128 Tuk QUESTION OF LINE AND I'RAME NUMBERS
Ix TELEVISION SCANNING [and the Problem
of I'licker at 25 Frames/Second : Doubled
I'raming Frequency without Band-Width
Increase, by Odd and LEven Line Scanning
for Successive l'rames at the Transmitter :
etc.].—M. von Ardenne. (Funkiech. Monals-
hefte, May, 1935, No. 5, Supp. PP 30--3x,)

The method recently proposed ““ abroad,” also

involving a staggering of the line scanning but
accomplishing this at the receiving end, is con-
sidered greatly inferior to the method where the
staggering is done at the transmitter, because of the
undesirability of adding complications to the
receiver. The writer has tested the transmission
method with an image-less raster of 180 lines and
50 frames/sec., and finds that even at great bright-
ness the effect is almost free from flicker, and that
there is no indication that the image definition
would be inferior to that of a true 1380-line image.
The disadvantage of the staggered-line picture—
the *“ shimmer’’ between the lines in the bright
parts—is hardlv troublesome even with 180 lines
and should be quite negligible at 240-270 lines. The
desirability of test transmissions, with staggered
scanning giving a 50 framing frequency and an
apparent 270 lines, is urged.

3129 Critical Fusion FrREQUENCY IN DIFFERENT
SpPECTRAL REGIONS, and AREA AND CRITICAL
FusioN FREQUENCY oF FLICKER.—S. Hecht
and E. L. Smith. (Journ. Opt. Soc. Am.,
June, 1935, Vol. 25, No. 6, pp. 199 and
199—200 : summaries only.)

PHOSPHOR-
(See

3130. PAPERS ON FLUORESCENCE AND
ESCENCE.—Szymanowski and others.
3208/3212.)

3131. POST-ACCELERATION [ Nachbeschleunig-
ung '’ -after the Ray Deflection] v
CaTHODE-RAY TuBEs.—E. Schwartz. (Funk-
tech. Monatshefte, June, 1935, No. 6, Supp.
PP- 37—40: to be continued.)

This first part begins by outlining various
proposed methods (with patent and literature
references) for combining sensitivity and spot

brightness by a second stage of acceleration, and
goes on to discuss theoretically the effect of such an
accelerating ficld on the action of the ray-focusing
system and on the sensitivity. An expression is
obtained which may be used as a figure of merit
for a post-concentration system : it is the ratio of
the ‘‘ efficiencies ’ after and before post-concentra-
tion, where ‘ efficiency '’ is defined as the product
of spot brightness and deflecting-sensitivity divided
by spot diameter. The shape of the characteristic
curve of this figure of merit 1s shown in b, Fig. 4.

A MEeETHOD OF MEASURING PHASKE SHIFT
ovER A WIDE |'REQUENCY RANGE. V. L.
Kreutzer. (lzvestia I:lektvoprom. Slab. Toka,
No. 1, 1935, PpP. 40 47.)

A description of a phase-meter developed primarily

D

3132,
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to measure the phase shi{t in amplificrs employed
in television apparatus. The meter is based on the
use of a circuit comprising two valves in push-pull
operating into a common load. I two voltages, of
the same frequency but displaced in phase, are
applied to the grids of the valves, the voltage across
the common load is the vectorial difference between
the two output voltages from each valve. In the
phase-meter described this voltage is measured by
means of a valve voltmeter, the scale of which, if
desired, can be calibrated in phase angle. It is
claimed that this meter is suitable for use over a
wide frequency range, that its input resistance is
very high for the whole range, that it does not
introduce additional coupling between the stages
of which the phase shift is measured, and that its
error does not exceed -- 29 for the greater part
of the scale, while only at the beginning of the
scale is it of the order of 4 69%.
3133. TneE “ BoELLA ErrFEcCT” IN HIGH RESIST
axces IN Trrevision REceivers.—Puckle.
(See 3225/3226.)

3134. PrRODUCING 1 TO 100 CycrEs [Constructional
Details of Rotating-Drum/Photocell Com-
bination, for Television Testing].—(7ele-

vision, July, 1935, Vol. 8, No. 89, pp.
377-380.)

3135. INvEsTIGaTION oF “ Kipp” [Time-Base]
Circurrs ror TELEvisioN [Oscillographic

Comparison of Glow-Discharge, Thyratron,
and High-Vacuum Tubes: etc.].—F. Ring.
(Funkiech. Monatshefte, May, 1935, No. 5,
Supp- Pp- 34-35.)

In spite of certain advantages of gus-filled tubes,
the high-vacuum valve is found to give the Dbest
and most consistent results, particularly at high
frequencies (e.g. 1 Mc/s). The circuit of Fig. 2,
derived from the old ‘ Kallirotron’ circuit, is
specially suitable for television. It is advantageous
to control the kipp oscillation by the end of the
synchronising pause (between lines and {rames,
when the transmitter is cut out) rather than by
the beginning as in all thyratron circuits. Another
good circuit, using a single tetrode, is shown in
Tig. 3 (a '“Negadyne’ connection): this gives
stable oscillations even at very high frequencies,
but with the valves available the writer was unable
to obtain sufficiently high amplitudes for television.
A specially designed valve should remove this
difficulty.

3136. THE 10800-ELEMENT TrrevisioN Trans-
mitTER orF THE CR.L. [with Travelling
Beam {rom Bi-Spiral Disc: Cathode-Ray

Reception].—A. A, Raspletin.  (lzvestia
Elektvoprom. Slab. Toka, No. 5, 1933,
pp- 39-49.) The synchronising system is

photoelectric, and the phase and cut-of
angle of the synchronising pulses are so
chosen that they can be used for eliminating
the return line of the receiver cathode-ray
tube.

3137. Tue MinaLy-Traun System. First DeTAILS
oF A NEw HigH-DeriNiTION OPTICAL-
MECHANICAL SySTEM [with ' Mirror Wreath”
and Rotating Polygon|.—Mihaly and Traub.
(Television, July, 1935, Vol. 3, No. &g,
PP 3727°374.)
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New DEVELOPMENT IN TELEVISION : DIRECT
TransMISSION BY THE LigHT-BEAM SCANNER
[German P.O. Demonstration|.—(/ unkiech.
Monaishefte, May, 1935, No. 5, Supp. pp.
29-30.)

3138,

3139. CatHoDE-Ray Tusr ror TELEVISION,
R. H. George. (See 3203.)

3140. [Amateur] TrELEVISION EXPERIMENTS WITH
CarHopie-Ray Tuses.—H. Richter. (Rudio,
B., F. fur Alle, July, 1935, pp. 113-120:
to be continued.)

3141. Recerving B.B.C. TELEVISION IN TCELAND.

T. L. Hogg. (Television, July, 1935, Vol. &,
No. 89, pp. 409411 and 414.)

3142. Toe DProBLEm or Loxc-Distaxce TEeru-

visiox [Final Part].—G. Valensi. (4dnu.
des P.T.T., June, 1935, Vol. 24, No. 6
PP- 501-533)

For previous parts see 2729 ol August The present
sections deal with: (a) Admissible levels on inter-
urban television lines: it is concluded that with
a concentric line of 7.5 mm diam. with a spacing
of 16 km between two amplifiers of total gain go db
(counter-retroaction 30 db) good quality television
of 40 000 clements at 25 frames /sec. can be carried
out so that the image can be enlarged to cover a
maximum of one square metre. (b) Construction
and regulation of line amplifiers (and the use of
counter-retroaction). (c) Urban lines for connecting
the television studios with the central television
bureau or the ultra-short-wave station. (d) General
and economic considerations (and future prospects :
the difficulties in the way of series production of
suitable line amplifiers : etc).

3143. MiLLioN-CycLE CoaxiaL CaBLe ror TELE-
visiox 7 [New York/Philadelphia Cable
ready April, 1936].—A.T. & T. Company.
(Ilectronics, June, 1935, p. 189.)

THr PrESENT PositioN oF TeLEvIsION [Edi-
torial Summary].—B. E. Jones. (Television,
July, 1935, Vol. 8, No. 89, pp. 400-405.)

3144

RCA StaTeMmENT ox TELEvVIsioN [Danger of
Premature Standardisation : etc.].-—Sarnoff.
(Rad. Ingineeving, May, 1935, Vol. 15, No. 5,
p- +4: Sci. News Letter, 13th July, 1933,
P 29.)

EUROPEAN TELEVISION THROUGH AMERICAN
Eves.—A. W. Cruse. (World-Radio, 19th
July, 1935, p. 14.)

3145

3146.

Frim  anp  Terevisiox [from  Speech to
International Film Congress|, and TELE-
visioNn 1IN THE CiNEMa [Paper at Cardift
Conference]. —Hadamovsky : West. (Radio,
B., F. fur Alle, July, 1935, pp. 110-I12:
Electrician, sth July, 1935, p. 24)

3147.

SUMMARIES OF TELEVISION PATENTS TAKEN
ouT 1x ¥France.—(In the monthly Patent
Summaries in the 4nnales des Postes Télé-
graphes et Téléphones very special attention
is being paid to television.)

3148.
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3149. CONVENTION AT NICE FOR THE STUDY OF

THE ProsrEMs ofF TELEvVISION.—(Alta
Frequenza, June, 1935, Vol. 4, No. 3,
PP- 373-375.)

3150. ‘* FERNSEHEMPFANG  [Book Review].—M.

von Ardenne. (Wireless Engineer.
1935, Vol. 12, No. 141, p. 325.)

June,

3151. THE PROGRESs IN THE F[IELD oOF P’HOTO-
eLectric  Crris  [Survey:  Comparison
between Alkali, Resistance, and Barrier-

Layer Types : Alkali Cells—Se.ective Photo-
effect—Composite Cathodes—New Forms,
including Hard-Glass Bulb with Quartz
Window : Applications to Electron Optics,
etc.].—W. Kluge. (Zeitschv. f. tech. Phys.,
No. 7, Vol. 16, 1935, pp. 184-193.)

3152. CADMIUM MAGNESIUM ALLoY Prorto-Tusrs.
—1L. R. Koller and A. H. Taylor. (Jouwrn.
Opt. Soc. Am., June, 1935, Vol. 25, No. 6,

p. 184.)

3153. SENSITIVITY AND OUTPUT o©OF VARIOUS
Tvpes or  PuoToceLLs.—R. Ruedy.
(Canadian  Journ. of Res., June, 1933,

Vol. 12, No. 6, pp. 840-847.)

Ox TtHE FREQUENCY RESPONSE OF PHOTRONIC
CrLLs [Mcthod of Modulation criticised].

A. Bloch: TRoe. (Review Scient. Instr.,
June, 1935, Vol. 6, No. 6, p. 173). Prompted
by Roe’s paper (824 of March). A defect
in the method of obtaining pure sine modula-
tion is pointed out, and remedies suggested.

3154.

. The DiIrrcTioX or RELEASE oF PHoTo-
ELECTRONS BY X-Ray QuaxTa 1x COPPER-
Ox1pE PHorockLLs.—W. M. Tutschkewitsch.
(Phvsik. Zeitschr. der Sowistunion, No. 3,
Vol. 7, 1935, Pp- 329-335 : in German.)
The electrons are found always to move through

the barrier layer, cither from the copper oxide or

from the barrier layer itself, towards the mother
copper ; never towards the copper oxide. The
direction of irradiation, either by visible light or

X-rays, has no effect on the direction of electron

motion. For the generation of photo-em.f. only

the oxide layer close to the barrier-layer electrode
plays a part. The origin of this e.m.{. is evidently
the same for visible light as for X-rays.

3156. QuUANTUM LErriciency ofF Certaix LIGHT-
SensiTIVE  DEevicEs [Photox, Selenium-
Photovoltaic and Caesium Oxide Units, and
Thermopile].—C. C. Hein. (Jouin. Opt. Soc.
Am., July, 1935, Vol. 25, No. 7, pp. 203~
206.)

3157. CURRENT-VOLTAGE RELATIONS IN BLOCKING-
Laver PuoroceLLs [and the Different
Properties of * Photronic”” and ‘“ Photox ”
Cells . Non-Linearity and Rectification Not

Essential : etc.]—L. A. Wood. (Review
Scient. Instr., July, 1935, Vol. 6, No. 7,
pp. 196-201.)
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3158. Ox THE New PHOTOELECTRIC EFFECT 1N

Cuprous OxipE.--I. K. Kikoin. (Physik.
Zeilschr. der Sowlelumion, No. 5, Vol. 6,
1934, pp- 478-489: in German). The full

paper, a summary of which was referred to
in 222 of January: see also 1934 Abstracts,
p. 507. E.mfs up to 20v are observed.

3159. CHANGE IN THE PuOTOELECTRIC THRESHOLD
or TurorIUM AND SIMILAR METALS BY
OxvGEN [Increase of Sensitivity and Shift
towards Longer Wavelength] —H. C.
Rentschler and D. E. Henry. (/owrn. Opt.
Soc. Am., June, 1935, Vol. 25, No. 6, p. 201 :
summary only.)

3160. INVESTIGATIONS OF THE INTENSITY Dis-
TRIBUTION DETERMINING THE LEXTERNAL
PHOTOELECTRIC Errrct.—F. Hlu¢ka.

(Zeitschr. f. Phystk, No. 7/8, Vol. 95, 1933,
pp- 430-498.)

For previous work by the writer see 1933
Abstracts, pp. 335 and 631, r-h columns, and 518
of March, 1935. The experimental curves given in
the paper last referred to are here discussed again,
with general considerations as to the nature of the
external photoelectric cffect. The writer concludes
that the photoclectrons come from a thin surface
film, of thickness decidedly smaller than the wave-
length used, and the intensity distribution at the
cathode surface determines the amount of photo-
electric energy. Absorption of light at the cathode
surface explains the connection between photo-
current and angle of incidence of the light, for both
directions of polarisation. Curves are given for the
ratio of photocurrent to (1) total energy absorbed,
(2) intensity distribution inwards and outwards
from the cathode surface, and (3) absorption in a
thin surface film, as a function of frequency (Iig. 1) ;
the maxima are found to remain in the same place,
though their height varies. The writer thinks that
curves (3) give the best representation of the change
of illumination intensitv into photoelectric energy.
Remarks on the selective photoelectric current are
also made and other experimental curves are given.

3161. THE PHOTOELECTRIC ErFECT OF I'ILMS OF
ALKALT METALS OF AToMIC THICKNESS ON
Pratinuv [Preliminary Communication] -
H. Mayer. (Physik. Zeiischr.,, 1st July,
1935, Vol. 36, No. 13, pp. 463-464.)

An experimental curve is given of the photo-
current as a function of the film thickness, which
does not show the maximum found by other
observers for approximately monomolecular thick-
ness. This can, however, be made to appear if a
very small amount of dry air is allowed to act
upon the alkali (here k). The maximum thus
appears to be produced by the presence of oxygen
atoms in the film. If the incident light is polarised
with its electric vector perpendicular to the plane
of incidence, the maximum, does not appear even
when oxygen is present. Curves of secondary
emission and current voltage curves were also taken.
No maximum or minimum, occurred in them.
3162. QUaNTUM THEORY OF METALLIC REFLECTION.

1.. 1. Schiff and L. H. Thomas. (Phys.
Review, 1st June, 1935, Series 2, Vol. 47,
No. 11, pp. 860-869.) The full paper : sce
2743 of August.
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3163. THE TEMPERATURE VARIATION OF THE
PHOTOELECTRIC EMISSION FrROM THORIUM
Oxipe.—-]J. H. Marchant, Jr. (Physics,

June, 1935, Vol. 6, No. 6, pp. 202-206.)

The term ‘* photoelectric current’” is here used
to mean ‘ the difference between the electron
emission given off by a surface with and without
illumination,” i.e. it is sought to distinguish between
the thermionic emission produced by an actual
increase in the temperature of the illuminated
surface and the surface photoclectric effect obeying
Einstein’s equation. A platinum filament coated
with thorium oxide was used (Iig. 1 shows the cell)
and the light source was a mercury arc. A single-
tube pliotron circuit (I'ig. 2) was used for making
the electrical measurements; the effect produced
by the thermionic current was balanced out in the
anode circuit of the pliotron and the galvanometer
deflection when the photo-sensitive surface was
illuminated was taken as a measure of the photo-
electric current. Currents as small as 10714 amp
could be measured to within 19%. Filters were
interposed and the photoelectric emission was found
to be due chiefly to the part of the spectrum between
2500 A and 3100 & ; curves of variation of current
with anode voltage and temperature variation of
saturation photoelectric current are given. A
maximum was found at about 200°C.  ““ A definite
photoelectric emission was observed . . . whether
the corresponding thermionic current was saturated
or not. No photoelectric fatigue was observed.”

3164. DirECT AcTioN OF LLIGHT ON THE ELECTRICAL
RESISTANCE or METALS [Increase of Resist-
ance observed by Majorana a purely Thermal
Effect]. —A. Etzrodt.  (Physik.  Zeitschr.,
15th June, 1935, Vol. 36, No. 12, pp. 433-441.)

For previous work in this direction by the writer
see Abstracts, 1933, p. 573. The present paper
describes experiments designed to determine
whether or not the increase of electrical resistance
of metals under the action of light, observed by

Majorana (492 of February), is a true photoelectric

effect (which would be expected to produce a

decrease of resistance). The writer gives a critical

discussion of Majorana’s work (§ I1) and describes
in § T11 his own experiments ; the principle is the
complete separation of the thermal cffect on the
resistance {from the photoclectric effect by working

In a range including a point at which the temper-

ature coefficient of resistance is zero. Bismuth

wires of single crystals were used for this (curves

ol specific resistance Iig. 1); the arrangement of

the apparatus is shown in Fig. 2 and described in

§ IIl 2. Tig. 3 shows the vacuum part of the

apparatus. In § 1113 the experiments with thin

films, single crystal wires, and constantan strip are
described ; the variations of resistance and of the
photoclectric effect with temperature were simul-
taneously measured. Tables I and II give notes
of actual experiments with bismuth wires, and

Figs. 4, 5, 6 experimental curves. The whole

photoelectric effect is found to vanish when the

temperature coctficient of resistance is zero; the

writer concludes that the whole effect must be a

thermal one and that the new internal photo-

electric eftect postulated by Majorana is non-
existent within the limits of present experimental
technique.
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PHOTOELECTROMOTIVE I'ORCES IN CUPRITE
CrysTals [Disagreement between Diffusion
Theory and Experiment: a New IFormula
in Good Agreement, based on Theory of
Continuous Circulation of Electrons].
A. and A. I'. Joffé. (Phvsik. Zeitschv. der
Sowietunion, No. 3, Vol. 7, 1935, pp. 343—
364 : in English))

Tuwe PHOTOELECTRIC I’ROPERTIES OF THE
(100) AND (111) IFACES OF A SINGLE COPPER
CrysTAL.—N. Underwood. (Phvs. Review,
15th March, 1935, Series 2, Vol. 47, No. 6,
Pp. 502-505.)

Puoro-SensiTiviTy  oF RED MERCURIC
lopipe CRYSTALS, LOST ON AGEING, RES-
TORED BY 1 000-2000 VoLTs FIELD.
F. C. Nix. (Bell Lab. Record, June, 1935,
Vol. 13, No. 10, p. 318) See also 1999 of
June.

THE PHOTOELECTRIC ABSORPTION OF GAMMA-
Rays 1IN Hravy ELEMENTS [Theoretical
Investigation].—Hulme, McDougall, Buck-
ingham and Fowler. (Proc. Roy. Soc.,
Series A, 1st March, 1933, Vol. 149, No. 866,
pp- 131—-151.)

Tue ENERGIES OF X-RAY PHOTOELECTRONS
[Measured Values favour Crystal rather than
Ruled Grating Scale of X-Ray Wavelength].
—L. W. Alvarez. (Phys. Review, 15th April,
1935, Series 2, Vol. 47, No. 8, p. 636.)
COMBINATION OF ’HOTOCELL WITH AMPLIFIER
[for Measurement of Small Photocurrents].
E. Einsporn. (Phvsik. Zeitschr., 15th May,
1935, Vol. 36, No. 10, pp. 347-356.)

The circuit (Fig. 1) is designed to measure photo-
currents of less than 1071 amp. and uses a very
small heating current in the amplifier valve, in
order to increase its stability. Practical details of
the arrangement are given ; special valves with very
small grid currents are used, and the method of
determining their characteristics is described. The
amplification is considered : TFig. 2 illustrates the
geometrical interpretation of the amplification
factor. The wvalve calibration and its test are
described and tabulated ;. tests of the cell, with a
determination of spectral energy distribution and
unilluminated resistance, are given.

3165.

3166.

3167.

3168.

3169.

3170.

3171. A TwO-STAGLE AMPLIFIER FOR SMALL ALTER-
NATING VOLTAGES wITH Diope OuTrut
Rectirication [for Photoelectric Analysis].
—1". Miller and W. Diirichen. (Zeitschy.
1. Physik, No. 1/2, Vol. 95, 1935, pp. 66-71.)

The circuit is shown in Fig. 1, where (a) and (b)
give the connections to vacuum and barrier-layer
photocells respectively. Tig. 2 shows the arrange-

ment for rectification of the output voltage with a

diode and for compensating so that the full-scale

deflection is always given by the measuring instru-
ment. Tig. 3 gives the diode characteristic.

Details of the adjustments and sensitivity are given.

MEASUREMENTS AND STANDARDS
3172. ON THE AVOIDANCE OF IERRORS DUE TO THE
“LEaps ” 1N Rap1o-FreEQueNcy MEASURE-
MENTS.—R. M. Davies. (Phil. Mag., July,
1933, Series 7, Vol. 20, No. 131, pp. 75-97.)
The leads are regarded as a uniform transmission
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line with distributed characteristics.  Known
results from the theory of such lines are applied,
with approximations suited to radio-frequencies, to
obtain a formula for the input impedance of the line,
for which equivalent circuits are given. Numerical
calculations are made for two sets of leads, 20 cin
long, one of high capacitance and the other of high
inductance, in the cases where they are terminated
by (1) an ohmic resistance: here leads of high
capacitance should be used with a small resistance
and leads of high inductance with a high resistance ;
(2) an inductance : here the capacitance of the leads
should be kept as small as possible ; (3) a capaci-
tance; here the capacitance of the leads should
again be small; (4) a variable condenser with
linear law : here short leads of high capacitance per
unit length are advised; (5) capacitance and
resistance : here leads of low inductance should be
used and their effect corrected for when measuring
the dielectric constant of aqueous solutions or other
partially conducting substances. Graphs of calcu-
lated values are given in each casc.

EXPERIMENTS RELATING TO THE DISTRI-
BUTION OF ALTERNATING ELEciric Cux-
RENTS IN THE EARTH AND THE MEASURE-
MENT OF THE RESISTIVITY OF THE [LARTH
[Discussion of Experimental JMethods:
Theory of Current Flow in Honiogeneous and
Stratified Medial.-—S. Whitehead and . G.
Radley. (Proc. Phys. Soc., 1st July, 1935,
Vol. 47, Part 4, No. 261, pp. 589-614)

3173

A METHOD OF MEASURING PHASE SHIFT OVER
A WIDE IREQUENCY RANGE.— Kreutzer.
(See 3132.)

3174.

A BRIDGE TFOR MEASURING SMALL PHASE
Axcre.—C. H. Young. (Bell Lab. Record,
May, 1935, Vol. 13, No. 9, pp. 277-280.)

3175-

APPARATUS FOR THE MEASUREMENT OF
DirLEcTRIC CONsTANTS.—P. C. Henriquez.
(fourn. Sciemt. Instv., July, 1935, Vol. 12,
No. 7, p. 236) Designed by the writer of
the paper dealt with in 2364 of July.

3176,

MEASUREMENT OF THE DIeLEcTRIC CON-
STANTS OF ELECTROLYTES [by Voltage Re-
sonance Method eliminating Conductivity].
Beauvillain. (Rev. Gén. de I’Elec., 11th
May, 1935, Vol. 37, No. 19, pp. 598-599.)

A CapraciTY MEASURING BRIDGE [using Post
Office Box and Ballistic Galvanometer].—
E. E. Wright and G. E. G. Graham. (Jowrn.
Scient. Imstr., July, 1935, Vol. 12, No. 7,
pp. 220—221.)

3177

3178,

A SivpLe MopuraTtioN METER [Diode In-
strument giving Direct Reading of Per-
centage Modulation for a Range of Sinu-
soidal Modulation Frequencies].—]J. B. L.
Toot. (Journ. Scient. Instv.. July, 1935,
Vol. 12, No. 7, pp. 216-217.)

3179.

ELLipTic INTEGRALS oOF LARGE MODULI
[Tables useful in Calculation of Inductances
of Cylindrical Coils].——H. B. Dwight. (f:/ec.
Engineering, July, 1935, Vol. 54, No. 7,
Pp. 709—711.)

3150.
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3181. Tue A.C. ResisTANCE oF ParaLLEL Cox-

puctors OF CIRCULAR CROSS-SECTION.—

Arnold. (See 2960.)

AN ELecTrRON-CoUPLED FREQUENCY METER

For 10-100 METRES.—IF. N. Adcock and

G. Brown. (Television, July, 1935, Vol. 8,

No. 89, pp- 375 and 432.)

3183. SoME DATA CONCERNING THE COVERAGE OF
111 F1VE MEGACYCLE STANDARD FREQUENCY

3182.

Transyission.—Hall.  (Ses 2926.)

3184. LONGITUDINAL OSCILLATIONS OF CIRCULAR
Quartz Pratss [cut [Derpendicular to
Optical Axisl. V. Petrzilka. (Ann. dev
Physik, Series 5, No. 2, Vol. 23, 1935,
pp. 156-168.)

The writer has already experimented with

tourmaline oscillators (see 1933 Abstracts, p. 223)
and now uses quartz plates to obtain the various
types of oscillation predicted by ILove. The
experimental method and plates used are described
(§1) and L.ove’s theory is summarised (§2) ; oscilla-
tions of zero order (§3) and those with >0 (§4) are
discussed and shown in the figures. The modulus
of elasticity and Poisson’s constant are determined
from the frequencies of the oscillations, and the
electric axes from the lycopodium oscillation figures.

3185. OscILLATIONS oF HoLLow QUARTZ CYLINDERS
[Type of Ring Oscillator with Very Low
Temperature Coefficient of Frequency]—
L.Essen. (Nature, 29th June, 1935, Vol. 135,
p.- 1076) Cf. Tsi-Zé and Ling-Chao, 1934
Abstracts, p. 569.

3186. A MEASUREMENT OF THE
ELEcTrRICAL  Data  OF
Crvstars.—R. Ginther.
Llek:akus., June, 1933,
pp- 185-186.)

The ~equivalent electrical circuit of a piezo-
electric crystal is given in Tig. 1; Fig. 2 shows the
circuit when the crystal is connected to an in-
ductance L, to which I, may be added by opening
a switch. The inductance I, of the crystal can be
derived from the change in resonance frequency on
opening the switch (eqn. 3). The capacity is then
calculable from the natural frequency of the
crystal. The circuits used for the measurements
are shown in Fig. 3 and numerical results are given
in §IV.

3187. Tui ELECTRODYNAMIC CHARACTERISTICS OF

tHE QUARTZ PIezORLECTRIC OSCILLATOR.—

Speight. (See 3114.)

N-RAY LEXTINCTION IN PiEZOELECTRICALLY

OsCILLATING CrysTaLs [Warping of Lattice

Planes during Vibration]. —G. W. Fox and

W. A. Fraser. (Phys. Review, 15th June,

Series 2, Vol. 47, No. 12, pp. 896-902.)

“ §TANDARD TIME THROUGHOUT THE WORLD "’

[Circular C406]—(Tech. News Bull. Nat. Bur.

of Stds., June, 1935, No. 218, p. 67 : notice

only.})

Axopr POTENTIAL MEASUREMENTS [by the

“Three Voltmeter Method for D.C']

B. van Dam: Cosens. (Wireless Engineer,

June, 1935, Vol. 12, No. 141, pp- 323-324.)

Prompted by Cosens’s letter (1594 of May).

KQUIVALENT
PIEZOELECTRIC
(Hochf:tech. u.
Vol. 45, No. 6,

3188.

3189.

3190.
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3191. VOLTAGE MEASUREMENT IN BROADCAST
ApparATUS [Errors due to Current Con-
sumption :  American and German Volt-
meters compared : Methods of Correcting
the Error].-—F. Bergtold. (Funktech. Monalts-
kefte, May, 1935, No. 5, pp. 177-180.)

A MuLTI-RANGE Push-Purr. THERMIONIC
VOLTMETER [Robust, with Symmetrical
Input Circuit: using One Double-Diode
Triode].—G. Builder.  (Journ. Inst. Ing.
Australia, November, 1934, Vol. 6, No. 11,
PP- 444-445.)

MULTI-RANGE VALVE VOLTMETER [giving
Input Resistance of more than 5 Megohms
up to 1.2 Mc/s].-—(Journ. Scient. Instr.,
July, 1035, Vol. 12, No. 7, pp. 239-240.)

A PEax VortmrTir [with Gas-Filled Grid-
Controlled Tube].—J]. J. Ruiz. (Review
Scient. Imstr., June, 1935, Vol. 6, No. 6,
PpP- 169-171.)

THERMOCOUPLE USED IN Low-VorTacr TUBE
VoLTMETER.—C. Murray. (Electronics, June,
1935, pp. 190-191.)

Q-METER [for Direct Measurement of React-
ance/Resistance Ratio in Range 50 kc to
50 Mc per Second].—(klectronics, May, 1935,
p. 167.)

3197. THE “ PISTON” OR ‘ TROMBONE "’ ATTEN-
UATOR FOR SIGNAL GENERATORS.—Harnett
and Case. (See 3011.)

3192.

3193.

3194

3195.

3196.

SUBSIDIARY APPARATUS AND MATERIALS

3198. SoOME EXPERIMENTS WITH AN INTENSITY-
MobULATED CaTHODE-RAY TUBE [for Sound-
on-Film Recording and Reproducing].
Hehlgans. (Zeitschr. f. tech. Phys., No. e
Vol. 16, 1935, pp. 194-200.)

Continuation of the work dealt with in Abstracts,
1933, p. 629. The new tube is of smaller diameter
and only slightly greater length than the REo34
broadcast receiving valve, and has a similar base.
Various experimental electrode systems are des-
cribed. Tests on control by an external electrode
showed how easily the cathode ray could be affected
by external electric fields or by the equivalent wall
charges on the glass, and led to the enclosure of
the standard tube in an earthed metallic sheath
which left only the screen end of the tube exposed.
They also showed that the control cylinder could
be arranged (contrary to usual practice) between
anode and screen, giving a convenient control which
is advantageous for many purposes. With an
external control electrode it is desirable to provide
also an ordinary Wehnelt cylinder, not for con-
trolling but for adjusting the repose condition of
theray. Another special electrode system of general
application involves a ‘‘ screen anode '’ (Fig. 4)
which completely encloses the remaining electrodes
(cathode, Wehnelt cylinder) and thus shields the
screen from stray light from the cathode and from
stray electron rays, protects against external
interfering fields, and forms a radiation-guard for
the hot cathode.

The electrode systems discussed in Section I1II
are concerned with the formation of a fine-line
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‘spot "’ instead of a circular one (¢f. von Ardenne,
1474 of May). The use of a straight-filament and
reflector combination equivalent to a cylindrical
parabolic mirror was abandoned for practical
rcasons, and an electron-optical anamorphotic
system adopted, either electrostatic or magnetic :
in the first case a double condenser of four plates
was used, in the second a symmetrical four-pole
electro-magnet system with two N poles facing
each other and two S poles similarly opposed.
Special attention is paid to this second arrangement,
which gives a particularly sharp line. If the
magnets are fed with a.c., the effect on the eye and
on a “ still ” camera is to give two lines crossing at
right angles (Fig. 8). It is pointed out that by
the use of an anamorphotic arrangement such as the
four-pole magnet system a large, structureless spot
may be employed instead of the usual sharp one.

Section IV deals particularly with :—(a) the
application of retroaction to the new tube, to allow
it to be controlled directly from the recording
microphone, without amplification : this is a
difficult problem for a satisfactory solution, which
was only reached when an auxiliary electrode (“ 7 ”
in Tig. g) had been introduced between cathode
and Wehnelt cylinder ; and (b) the use of the tube
also as a sound-on-film reproducing device (Fig. 10)
by making the control (\Wehnelt) electrode photo-
electrically active.

3199. ELiCTRON BEAMS aND THEIR APPLICATION
I Low-VorLtace DEevices.—Thompson.

(See 3045.)

PosT-ACCELERATION IN CATHODE-Ray TUBEs.
—Schwartz.  (See 3131.)

3200.

THE DISCHARGE MECHANISM IN ALL-METAL
GAS  DISCHARGE TUBES, PARTICULARLY
CANAL-Ray Tures.—H. Seemann and G.
Orban. (Ann. der Phvsik, Series 5, No. 2,
Vol. 23, 1935, pp. 137-155.)

3201.

. A THREE-PHASE ROTATING-FiLM CATHODE-
Rav OsciLLoGraPH [Three Tubes on Com-
mon Film Chamber : for Accurate \Work on
Frequencies up to 100000c/s: Records
several Yards long].—Whelpton.  (/ourn.
Scient. Instr., July, 1935, Vol. 12, No. 7,
pp. 226-233)

DupLex CATHODE-Rav OscirLoGrara [for
Simultaneous Observation or Photography
of Two Separate I’henomena, either Tran-
sient or Repetitive] —Garceau. (Review
Scient. Instv., June, 1935, Vol. 6, No. 6,
PP 171-172)

3203,

Tur CaTiHoDE-RAY OSCILLOGRAPH [Survey,
including the RCA 3- and 5-Inch Tubes].
Diehl. (Rad. Engineering, June, 1935, Vol.

15, No. 6, pp. 10-15: to be continued.)

3204.

. Catnopk-Ray Tuis axp THEIR APPLICA-
TiIoN  [Discussion].——Stinchfield :  George.
(Elec. I'ngineering, July, 1935, Vol. 354,
No. 7, pp. 749 750.) See 858 of March;
also George, Abstracts, 1928, p. 228, and
1929, p. 584.
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32006.

3207.

CaTHODE-RaY OscitLocraPH CIRCUIT FOR
SIMULTANEOUS OBSERVATION OF SEVERAL
WAVES BY USE OF SUCCESSIVE SWEEPS
George, Roys and others.  (See 3205.)

A SIGNAL-SYNCHRONISED SWEEP CIRCUIT
ror CATHODE-RAY OsCILLOGRAPHY.—Lansil.
(Electronics. May. 1935, pp- 158-159.)

Developed at the Massachusetts Institute of

Technology.

If the signal which is being viewed

changes its frequency, the sweep frequency changes
in proportion, so that the arrangement is self-

synchronising.

It is possible to increase the sweep

velocity without increasing the sweep [requency,
and a very small part of the wave may be enlarged
to cover tlie entire screen without producing multiple

traces

3208.

v
(M
N

3213.

IMPROVED T LUOROMETER METHOD  FOR
A[EasuriNG THE Decay Tivy oF I'LUORES-
CiNT RADIATION, also Duramion or It-
LUMINATION AND Law or DEcay [Analysis of
Experimental Curves: Exponential Law],
and INFLUENCE OF THE CONCENTRATION OF
THE COLOURING MATTER AND THE VISCOSITY
oF THE SoLvENT o~ THE Decay Tive or
FLUORESCENCE.— Szymanowski. (Zeitschy.
/. Physik,No. 7/8,Vol. 935, 1935. PP 440449 :
450-159: 460 365) For '‘Influence of
molecular rotation on the measurements of
decay time ” sec ibid., pp. 400-473.

. THr HvyPERBOLIC LAw OF THE DECAY OF

PHosPHORESCENCE.—Curie.  (Comptes Ren-
dus, 8th July, 1935, Vol. 201, No. 2,
pp. 142-143) Prompted by the work of

Lewschin and Antonow-Ronuanowsky, 1934
Abstracts, p. 627.

. Tue DEecAy oF PHOSPHORESCENCE IN ZINC

Puosrnors In SincLi Crystars [Its Re-
lation to the Size of the Crystals: etc.].—
Antonow-Romanowsky.  (Phvsik. Zeuschr.
der Sowietunion, No. 3, Voi. 7, 1935, pPp.
366-379 : in German.) Ior previous work
see 1934 Abstracts, p. 627. The tests were
on zinc sulphide crystals.

. INFLUENCE OF THE PPAsSAGE OF AN ELECIRIC

CURRENT ON THE PHOSPHORESCENCE OF
ZINC SuLrHiDE.—Déchéne. (Comples
Rendus, 8th July, 1935, Vol. 201, No. 2,

Pp- 139-142.)

. THe DEPENDENCE oF ELkcTRICALLY EXCITED

PHOSPHORESCENCE or THIN FiLyms or ALOy
ox THE AppITion or OTHER MATERIALS
[Oxide Films on Alloys of Aluminium with
Various Metals . Decrease of LLuminosity with
7Zn, Increase with Mn: Conditions for
Saturation|.— Betz.  (Zeitschr. f. Physik,
No. 3/4, Vol. 95, 1935, pp. 189-197)

New TypEs ofF Leab-IN For Vacuum
CONTAINERS [Seals between Glass and the
New Ceramic Materials: cte.].—H. Han-
drek. (Zeitschy. V.D.I., 15th June, 1935,
Vol. 79, No. 24, pp. 758-759.) Tor previous
papers see 539 and 545 of Iebruary and 1629
of May; also 1934 Abstracts, p. 454, I-h
column. See also 1028 of May.
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3215,

3216.

3218.

3220.

3221.

22. A.C.-TypE

3223.

3224.

3225.
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A MECHANICALLY OPERATED VALVE DESIGNED
TO  WITHSTAND ATMOSPHERIC PRESSURE,
FOR UsE 1N HigH Vacuum Work.——Chiles.
(Review Scient. Imsiv., July, 1935, Vol. 6,
No. 7, pp- 202-203.)

SOLDERING ALUMINIUM /Brass JoINTs [e.g

for Toil-Covered Apertures in Vacuum
Vessels]. -—Sims. (Jowrn. Scient. Instr.,
July, 1935, Vol. 12, No. 7, p. 233.)

Turg TEMPERATURE CORFFICIENT or Hot-
WIrRE VACUUM METERS AXD  VacuuM

TurRMOELEMENTS [and Its Reduction].
Wobel. (Bull. Assoc. suisse des Flec., No. 8,
Vol. 26, 1935, pp. 196199 & In German.)

IMPROVED ARSOLUTE MANOMETER FOR
PrESSURES FROM ONE-THOUSANDTH OF A
MicrON To ONE ATMOSPHERE.—Baker and
Boltz. (Review Scienmi. Instv., June, 1935,

Vol. 6, No. 6, pp. 173-174.)

A NeEw MeTHoD FOR THE EXTRACTION OF
Gases ¥roM MrTaLs [by Combination of
Discharge Tube and Vacuum Pump].

Moreau and others. (Comptes Rendus,
16th July, 1935, Vol. 201, No. 3, pp- 212-214.)

A NEW APPARATUS
FOR INVESTIGATING DIELECTRICS. - Gemant.
(World Power, July, 1935, Vol. 24, No. 139,

. 8-12) Based on the writer's work
dealt with in 1931 Abstracts, p. 396.

Tue DIFFeRENTIAL CoNDENSER [and Its
Various Uses and Methods of Connection :
including the Double-Linded-Rotor Type

“ Fliigelneutrodon 1. — Schad.  (['unkiech.
Mouatshefte, June, 1935, No. 0, pp. 217-218.)

Parer wversus ELkcTroLyTIC FILTER CoON-
pENSERs [and the Relation between Power
Factor and Filtering Efficiency in Smoothing
Circuits!.(Electronics, May, 1935, p. 160.)

CONDENSERS.
May, 1935,

FLECTROLYTIC
Decley.  (Rad. Emgineeving,
Vol. 15, No. 5, pp. 19-20.)
The DieLeEcTric CONSTANT AND RESISTANCE
oF CoLLoipaL SorLutions [Increase with
Decreasing Frequency]. -Lricke and Curtis.
(Phvs. Rewview, 15th June, 1933, Series 2,
Vol. 47, No. 12, pp. 974 975.)

DieLicTrIC Lossts 1IN FLUID INSULATING
MaterIALs [at Frequencies up to 15x 107
¢/s and Various Temperatures : Methods for
I.oss Determination by Calorimetry: Con-
firmation of Debye’s Dipole Theory for
Transformer Oil]."--Rieche.  (Zeitschr. .
Phvsik, No. 3/4, Vol. 95, 1935, pp. 158-178.)

THr BrHAvVIOUR of HIGH RESISTANCE AT
HicH FREQUENCIES : OBSERVATIONS ON THE
BorrLa EFrect [attributed to Inter-Molecule
or Inter-Particle Capacity Actions, etc.].—
Puckle : Boella. (Wireless [ingineer, June,
1935, Vol. 12, No. 141, pp. 303-309.)

Measurements by Sowerby and Marshall are
compared with those of Boella (1934 Abstracts,
P- 454) and certain conclusions are drawn: ‘ for
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high-definition television reccivers the effect {added
conductance at high frequencies, ‘ beyond that due
to stray capacity ' and varying with the method of
manufacture] should be borne in mind ”— owing to
the low anode resistances necessarily involved, to
which the high grid resistances are efiectively in
paraliel.

3226. THE BEHAVIOUR OF HIGH RESISTANCES AT
Hige I'rEQUENCIES [Approximate Calcula-
tion of Reduction of Effective Resistance at
High and Very High Irequencies due to
Self Capacitance]. G.W.O.H. (Wireless
Lngineer, June, 1935, Vel 12, No. 141,
Pp- 291-295.) Editorial prompted by 3225.

3227. Quartz CrystaL Firters [ladder and

Lattice Type Networks for Band-Pass
Transformer Circuits for High- and Low-
Pass Filters].—W. P. Mason. (Bell Lab.
Record, June, 1935, Vol. 13, No. 10, pp. 305-
310.)

3228. AMPLIFIER FOR CONTINUOUS CURKENT, WORK-
ING WITH " REVERSIBLE INSTABILITY
‘based on “ Kipp" Action of Screen-Grid
Valve: a Simple and Stable Two-Stage
Circuit—Tetrode and Triode-—with Current
Amplification over 10° at Moment of In-
stability]. —Pistoia. (Alta Frequenza, June,
1935, Vol. 4, No. 3, pp. 260-274.)
Fig. 1 shows a family of static characteristics of
a Philips B442 tetrode, for a screen-grid potential
of 100 v and various values of control-grid potential ;
I'ig. 5, on a different scale, extends these curves to
more negative control-grid potentials. As the
anode voltage is increased from zero the anode
current rises at first, but there is then a down-slope
(negative resistance region) due to secondary emis-
sion from the anode. Around the point where the
anode voltage approaches the value of the S.g.
voltage, and the s.g. /plate field (hitherto accelerating
the secondary electrons) disappears, the curve
suddenly rises again and tends to saturation. If a
resistance R, of, say, 130 000 ohms is connected
in the anode circuit of such a valve, and an anode
battery of rgov is used, the straight line from
‘“190Vv” inclined at an angle arc cot R will repre-
sent the characteristic of the resistance amplifier
constituted by the external anode circuit. The
figure shows that this straight line (dotted line
through D and A) cuts all the curves from —12 to
7 control-grid potential at points of stable working
such as D : but that directly the control-grid
potential is reduced to —6, so that the line cuts
the characteristic at 4, the anode current suddenly
jumps to a vajue given by the point of intersection
with the curve —6, but in the first part of that curve —
namely the point B. This instability between .4
and B is a reversible effect, though not identically :
proceeding with iucreasing absolute values of
control grid potential a sudden jump will occur, but
between the points C and D of the curve —7.
It is this phenomenon of ‘‘ reversible jump ’ which
is employed for the '‘ electronic relay "’ action of
this amplifier. I7igs. 7 and 8 show the advantage,
in a larger proportional ** jump,” of higher s.g.
voltages. The practical circuit is shown in Fig. 11,
while I'ig. 12 is a laboratory circuit for demonstra-
ting the high current-amplifving effect.
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3229. THERMIONIC VaLvE Recay [Control Ratio
better than 1 : too Million : Combination of
High Mutual Conductance Pentode and
Thermally Operated Vacuum Switch].
(Phayrmaceuticals and Cosmetics, July, 1935,

p. 76
3230. A NEw FERROMAGNETIC METAL, GADOI -
niuM.—Urbain, Weiss and Trombe. (Compt:s

Rendus, 24th June, 1935, Vol. 200, No. 26,
pp. 2132-2134.) )
Absolute saturation is 253.5c.g.s. units, com-
pared with 221.7 for iron. The atomic moment is
more than three times that of iron.

3231. INFLUENCE OF MAGNETISATION UNDER HEAT,
AND OF CRYSTALLISATION, ON THE SHAPE OF
TuerMOoMAGNETIC  CURVES.—Michel and
Chaudron. (Comptes Rendus, 24th June,
1935, Vol. 200, No. 26, pp. 2171-2173.)

MAGNETISATION UNDER HEAT orF FERRO-
MAGNETIC PowDERS [Remanence dependent
on Field, Grain Size and Crystalline Struc-
ture! —Forestier. (Comptes Rendus, 1st July,
1935, Vol. 201, No. 1. pp. 45-47.)

3232.

. SOME OBSERVATIONS ON THE MOVEMENT AND
DEMAGNETISATION OF FERROMAGNETIC Pag-
TICLES IN ALTERNATING MaGNETIC FIELDS.
Davis.  (Physics, June, 1935, Vol. 6, No. 6,
pp. 184-189.)

Ox THE MacNeTIsaTION CURVE oF IrRON
SingLr CrysTaLs [Incorrectness of Hill's
Results ?].-—Jaanus : Hill. (Physik. Zeitschy.
der Sowietunion, No. 3, Vol. 7, 1935, pp. 350-
384 : in German.)

3234.

CONTRIBUTIONS TOWARDS AN lLQUATION FOR
THE HysTERESIS Loopr [Equations in Polar
Coordinates : One suthces for \Weak Fields,
Two for Strong Fields].—Sequenz. (drch.
J. Llekivot., 11th June, 1935, Vol. 29, No.
6. pp. 387-394.)

TuE NUMBER or ELECTRONS CONTRIBUTING
TO THE PARAMAGNETISM OF NIckEL [and the
Complete Continuity between Ierro- and
Paramagnetism: ‘“ the Same Electrons in
Each Case " ].—-Néel. (Comptes Rendus
8th July, 1935, Vol. 201, No. 2, pp. 135-137.)

3235.

3236.

TH1 STRUCTURE OF THE NICKEL-COBALT
Arroys.—Broniewski and Pietrek. (Comples
Rendus, 16th July, 1935, Vol. 201, No. 3,
pp. 206-208))

3237-

A MuULTI-TREQUENCY GENERATOR [primarily
for Magnetic Analysis: Irequencies 130,
300, 420 or 540 ¢/s].—Loughridge and others.
(Review Scient. Iunsiv., June, 1935, Vol. 6,
No. 6, pp. 163-166.)

Thr OSCILLATIONS OF ATMOSPHERIC MER-
CURY ARrcs [Opening and Closing of Arc-Gap
at Frequency of 50 or t1ooc/s: Simple
Method of Rectifying Small Alternating
Currents].—Voss. (Phil. Mag., July, 1935,
Series 7, Vol. 20, No. 131, pp. 166-191.)

3238.

3239
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3240. A MERCURY CONTACT THERMOMETER WITH
ADJUSTABLE ‘‘ MAKE " TEMPERATURE [for
Quartz Oscillator Control, etc . Adjustment
by Current through Heater Winding round
Mercury  Capillary]. Jacobs. (Lorenz
Bevichte, April, 1935, No. 6, pp. 17-19.)

3

Tue ““ THYrRaTRON ’ MoTor [Discussion].
Alexanderson. (Elec. Emngineeving, July,
1935, Vol. 54, No. 7, pp. 750 752.) See 1676
of May.

3241.

A NEw Source of ““ KiLocycLE KILOWATTS
[Correspondence].—Miles.  ([-lec. I'ngineer-
ing, July, 1935, Vol. 54, No. 7, p. 797.) See
2064 of June.

. ReceNt DEVELOPMENTS IN TELEPHONE
REPEATER STATION PowgER Prant.—Dye.
(P.O. Llec. Emg. Journ., July, 1935, Vol. 28,
Part 2, pp. 125-130.)

3242,

Moving PrcTure  FiLm  as STANDARD
MATERIAL FOR RECORDING INSTRUMENTS.

3244.

Ostroumov.  ([zvestia Elektvoprom. Slab.
Toka, No. 4, 1935, pp. 47-43.)
The evolution of photographically recording

meters, etc., is hindered by the limitations of the
paper and optical system employed. The writer
advocates a decreased width of track and a de-
creased length of optical lever, and the use of
motion-picture film.

3245. Tue ““ WEDGE-ON " CoONDUCTOR
(Elecivonics, May, 1935, p. 167.)

STATIONS, DESIGN AND OPERATION

3246. A PoLICE Rapio SYSTEM FOR NEWARK
[Ultra-Short-Wave : Substantially Constant
Received Signal in All Parts : 32 Police Cars
and 4 Precinct Stations, with AVC Re-
ceivers and Loudspeakers].—Bailey. (Bell
Lab. Record, June, 1935, Vecl. 13, No. ro,
PP 290-294.)

The aerial is mounted on top of a 100 ft flagstaff
itself 600 ft above the street. It consists of a 3A/4
vertical bronze tube ('‘about 7.5m long’') pro-
jecting above the earthed flagstaff, with a A/4
conductor parallel to its lowest quarter. Eflective
radiation occurs from, the upper haif-wave portion
af the aerial; the lowest quarter, together with the
A/4 parallel conductor, acts as an impedance-
matching network coupling the aerial to the con-
centric transmission line from the transmitter, the
inner conductor of this line being connected to the
lower end of the A/4 conductor.

LLug.—

3247. FIRE DEPARTMENT INSTALLS 5-METRE RapIO
[Northwood, Middlesex].—(L/ectronics, June,
1935, p. 187

3248. ULTRA-SHORT-WAVE Rap1o TELEPHONE CIR-
cuitTs 10 NORTHERN IRELAND [12 \Wave-
lengths Dbetween 4 and 6 Metres].—Gracie.
(P.O. Elec. Eng. Journ., July, 1935, Vol. 28,
Part 2, pp. 121-124.)

3249. PRACTICAL ASPECTS OF SINGLE SIDE Baxp
Rapio COMMUNICATION [the “ Next Step "
in Broadcasting].—Lamb. (Proc. Inst. Rad.
Eng., May, 1935, Vol. 23, No. 5, p. 407:
summary only.) See also Eckersley, 2975,
these Abstracts.
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3250. THE PRESENT-Day STATUS OF BROADCAST
SYNCHRONISING |[Review of Methods used]
and SomE POSSIBILITIES OF SYNCHRONISING !
WHAT A NEW BROADCAST REALLOCATION
MiGHT sHow [High-Fidelity 20-kc and other
Special Channels: 1527 Stations provided
for : etc. (Electromnics, June, 1935, Pp. 174
1770 177-178 and 183.)

. TEx YEARS oF BROADCASTING IN ITALY.
Lombardi. (Lu Ricerca Scient., 15/30 June,
1935, 6th Year, Vol. 1, No. 11/12, pp. 561
569.)

. ON SoME VoOICE-OPERATED STABILISATION
ARRANGEMENTS [including an Equipment
using both Grid Blocking and Relays].-
Bigorgne and Marzin. (Ann. des P.T.T.,
June, 19335, Vol. 24, No. 6, pp. 573-599.)

GENERAL PHYSICAL ARTICLES

IFORM AND SYMMETRY OF THE KELECTRO
MAGNETIC [L@uaTioNs: EQUIVALENCE OF
ENERGY aND Mass [Fundamental Dimen-
sions in Electricity reduced to Two, based
on Properties of Electromagn=tic Waves].—
Urbanek. (Compies Rendus, 17th  June,
1935, Vol. 200, No. 23, pp. 2067-2070.)

3253

IONISATION DPOTENTIAL OF THE NITROGEN
MoLECULE.—de Hemptinne and Savard.
(Comptes Rendus, 24th June, 19335, Vol. 200,
No. 26, pp. 2147-2148.)

3254-

TonisaTioN By Corrision ofF Ioxs [of
Energies down to ahout 500 Volts: Results
with  Argon}. — Rostagni. (La Ricerca
Scient., 15/30 June, 1935, 6th Year, Vol 1,
No. 11/12, pp. 584-5%5.)

3255-

VELOCITIES OF PosITivi loNs 1IN THE CORONA
DiscHARGE [Increase in Mean Free Path of
Ions with Increase in Ratio of Ilectric
Field-Strength  to  Pressurel. Boulind.
(Phil. Muag., July, 1935, Series 7, Vol. 20,
No. 131, pp. 68-75)

3256.

MEASUREMENT OF THE ROTATION OF THE
PLANE oOF POLARISATION IN OBLIQUE
CRYSTALLINE RurracTioN [includiny Tests
on Quartz]. —Bruhat and Weil. (Comptes
Rendus, 24th June, 1935, Vol. 200, No. 26,
PP- 2192-2194.)

3257

OUTLINE oF A THEORY orF REACTIVITY
[Oscillation of Mechanical Systems: Re-
activity as Result of Opposed Distribution
of Elasticity and Viscosity].—Vernotte.
(Comptes Rendus, 17th June, 1935, Vol. 200,
No. 25, pp. 2058-2061.)

3258.

TuE CHANGE orF RESISTANCE or LIQuiD
METALS IN A MacneTic FreLp.—Fakidov
and Kikoin. (Phvsik. Zeitschyv. der Sowiet-
union, No. 4, Vol. 7, 1935, pp. 507-308 : 1n
English.) Further development of the work
referred to in 1933 Abstracts, p. 579.

3259
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3260.

3201.

3262,

3263.
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TuE ELEMENTARY THEORY OF GALVANO-
MAGNETIC PHENOMENA IN CrvystaLs [and
the Resistance Change in Transverse and
Parallel Magnetic Iields].—Frenkel and
Kontorawa. (Physik. Zeitschrv. dev Sowiel-
unton, No. 4, Vol. 7, 1935, pp. 452-463 : in
English.)

THEORY OF THE DPPHOTOELASTIC LEFFECT OF
Cusic CrysTaLs [Optical Anisotropy of
Atoms].—Mueller. (Phys. Review, 15th
June, 1935, Series 2, Vol. 47, No. 12, pp. 947
957.)

STUDIES IN PHOTOMAGNETISM [of Crystals
and Solutions containing Tons of Iron
Group].—Bose and Raha. (Phil. Mag.,
July, 1935, Series 7, Vol. 20, No. 131
PP- 145-166.)

TuE LEVELS OF 7THE NEUTRON.—Sévin.
(Comptes Rendus, 17th June, 1933, Vol. 200,
No. 25, pp. 2070-2072.)

Based on the argument that if the velocity of an
celectron attained exactly that of light, it would have
to preserve an invariable velocity in its trajectory,
in whatever field of force the latter took place :
and that this condition is rigorously fulfilled in the

3266.

3267.

3268.

3269.

3270.

3271.

neutron.
3264. NEUTRONS, PosiTroxs AND DEuTONS [Sum-
. mary of Recent Work].—Neuert and Kirch-

ner. (Awch. f. Elekirvot., 11th June, 1935, Vol.
29, No. 6, pp. 371-386.)

. Ox THE PRrRODUCTION OF LELECTRONS AND

PosiTrRONs By A CoLLisiION OF MATERIAL
ParTicLEs. II [for a Velocity much less than
that of Light].—Lifshitz. (Physik. Zeitschy.
der Sowietunion, No. 4, Vol. 7, 1935, pp.
385-398 : in English). For lart 1 see 899
of March.

MISCELLANEOUS

ON THE QUESTION OF THE APPLICATION OF
DEeCIMETRE [Micro-] WAVES IN AVIATION.—

Hahnemann. (See 3078.)

ON THE TCHEBICHEFF POLYNOMIALS.
Favard : Tchebicheff. (Comptes Rendus,
17th June, 1935 Vol. 200, No. 25, pp.
2052-2053.) For van der P'ol and Weijers’
paper on these polynomials see 1934 Ab-
stracts, p. 339.

ON THE ExPANXSION OF GREEX'S FUNCTION.

Hansen. (Proc. Nat. Acad. Sci., June, 1935,
Vol. 21, No. 6, pp. 326-330.)

SPHEROIDAL [‘UNCTIONS OF THE SECOND
KiNp.—Stratton.  (Proc. Nat. Acad. Sci.,
June, 1935, Vol. 21, No. 6, pp. 316-321.)
For previous papers see 706 of March and
957 of April.

ELvirtic INTEGRALS OF LAKRGE MODULIL ——

Dwight. (See 3180)
Ricour AND NOMENCALTURE IN MATHE-
MATICS.—Meyers . McLachlan.  (Wireless

Engineer, June, 1935, Vol. 12, No. 141, pp.
324-325.) Prompted by lMclachlan's letter

(2477 of July).

3272.

3273

3275.

3276.

3277-

3278.

3279.

3280.

3281

3282.

3283.
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[ZLECTRICAL METHODS AND MACHINES FOR
THE SOLUTION OF SYSTEMS oOF LINEAR
Equarions [Description and Circuits of

IKnown Machines by Bush, Mallock, and
Cauer: Automatic Wheatstone Bridge].
Cauer. (L.N.T., May, 1935, Vol. 12, No.

5. PP- 147-157.)

“ RADIOELECTRICITE: GENERALE " [Vol. I.
Study of Circuits and Propagation : Book
Review].-—Mesny. (Wireless Engineer, July,
1935, Vol. 12, No. 142, p. 362.)

. “DI1E PATENTE DER FUNKEMPFANGSTECHNIK''
[Book Review].—Borchardt. (Proc. Imst.
Rad. Eng., May, 1935, Vol. 23, No. 5, p. 541.)

‘“ GRUNDZUGE DER SPRACHNORMUNG IN DER
TEchnIK 7’ [The Fundamentals of ILanguage
Standardisation in Technics : Book Review].
—Wiister. (L.T.Z., 4th April, 1935, Vol
56, No. 14, p. 415))

‘“ HANDBUCH DER FUNKTECHNIK UND IHRER
GRENZGEBIETE. —(Radio, B., F. fur Alle,
May, 1935, Vol. 14, No. 5.)—See 1311 of
April. This instalment deals chiefly with
insulating and magnetic materials; 1t ends
with an index of German radio components,
etc., and their makers, and the beginning
of an exhaustive subject index of the Hand-
book itself.

‘“ NATIONAL PHYSICAL LABORATORY : REPORT
FOR THE YEAR 1934 " [Book Review].
(Journ. Scient. Instv., July, 1935, Vol. 12,
No. 7, pp. 240-241.)

PRrROGRESS oF ELECTRICAL COMMUNICATION
IN THE FIELD OF WORK OF THE GERMAN

Post OFFICE IN 1934 —(T.F.T., March,
1935, Vol. 24, No. 3, pp. 58-66.)

RAapio NOVELTIES AT THE 1935 LEIP2IG
YFair.—Gross. (Radio, B., F. fur Alle,

May, 1935, Vol. 14, No. 5, pp. 79-83.)

Rapio ADVANCES IN GERMANY.—Zawadzki.

(See 3020.)

—IR.E. TENTH ANNUAL CONVENTION,
DETROIT © PROGRAMME : PROGRESS OF THE
Rapio ArT.—(filectronics, June and July,
1935, pp. 201-204 and 206-211.)

RADIO DEVELOPMENTS DURING 1934 {Fixed,
Mobile and Broadcasting Services, and Allied
Fields].—(Proc. Inst. Rad. Lng., May, 1933,
Vol. 23, No. 5, pp. 415-447.) By various
well-known writers.

A  New TELEMETERING SYSTEM [using
Photocell and Induction Meter Combination].
—V. O. Arutiunov. (lzvestia ILlektroprom.
Slab. Toka, No. 4, 1935, pp. 30 39.) Per-
formance includes the indication of the
polarity, for example, in readings of central-
zero instruments : further, the algebraic
addition of measurements at any number of
points can be casily obtained.
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3284. HiGH-FriQUENCY COMMUNICATION  OVER
PPower Lings.—Diakov and Evdokimov,
(Izvestia ILlekiroprom. Slab. Toka, No. 4,
1935, pp- 21-30)

ROTATING PLATE METHOD FOR MEASURING
SMaLL DEFLECTIONS OF OPTICAL INDICATORS
(AppiTIONS) [Optical Magnification @ Dis-
placement of Zero : Light Source] —Czerny,
Heins and Woltersdorff. (Zeitschr.  f.
Physik, No. 3/4, Vol. 95, 1935, pp. 262-204.)

3285.

ON THE PHvYs10L0GICAL EFFECTS OF ULTRA-
SHORT WAVES [Separation of Thermal Action
from Specific Biological Phyvsico-Chemical
Effect on Nerve Ending: Experiments on
Frog’s Heart].—Sasada and Amano. (Journ.
1.E.E. Japan, March, 1935, Vol. 55 [No. 3],
No. 560, pp. 186-189: English summary
pp. 30-31.)

ACTION OF SHORT WAVES ON ANTI-VENOM
SkrRUMS AND THEIR NEUTRAL MIXTURES
wiTH THE CORRESPONDING POISONS.—
Phisalix and Pasteur. (Comples Rendus,
8th July, 1935, Vol. 201, No. 2, pp. 163-166.)

3286.

3287.

3288. SURVEY OF THE PPRESENT 1’osiTioN or HiGH-
IFREQUENCY TrecHNIQUE.—I. Tank. (Bull
Assoc. suisse des Elec., No. 13, Vol. 26,
pPpP- 337-342: in German.)

3289. '* ELECTRIFICATION OF  AGRICULTURE " :

No. 5, 1934. (Russian Magazine, 6 numbers
per year : obtainable through International
Book Co., 18, Kusnetsky Most, Moscow.)
This issue contains a number of articles dealing
with the applications of electricitv in Dbiology,
including ‘* Electricity as a factor in organic
processes”’ by Evreinov (a general survey of elec-
trical phenomena taking place in a living organism ;
containing data for choosing the most suitable
frequencies for treating various organs by h.f.
currents) ; * On the ionisation of the cotton plant”’
by Cherniavsky (experiments to determine the
amount of ionisation for which the best effect on
the cotton plant is obtained} ; and '* An investiga-
tion of the lethal effect of ultra-short waves on
weevils, and of the effect of such waves on the
quality of wheat’ by Vishniakova (an account of
experiments which have shown the practical
utility of ultra-short waves in the struggle against
grain pests) : all in Russian.

3290. * BRAIN WAVES’ OBSERVED BETTER DURING
SLEep oOF SuBjecT.—l.oomis and others.
(Sci. News Letter, 22nd June, 1935, Vol. 27,
No. 741, p. 397.) For other work on these
waves se¢ 2524 of July.

3291. REsEArRcH OoN ‘ BRaIN WavES "’ [Survey]. —

Stafford. (Sci. News Letter, 6th July, 1935.
Vol. 28, No. 743, pp. 10-12.) See also 3290,
above.

3292. RECENT DEVELOPMENTS IN ELECTRICAL

INSTRUMENTS FOR I310LOGICAL AND MEDICAL
PuUrPOsEs.— Matthews. (Jowsrm.  Scient.
[nsty., July, 1935, Vol. 12, No. 7, pp. 209—
214.)
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FMmissioN oF RADIATION BY THE EGGs oF
Discoglossus 1n COURSE OF DEVELOPMENT
[Ultra-Violet Radiation detected by Photo-
electric Counters].—ILévy and Audubert.
(Comptes Rendus, 16th July, 1935, Vol. 201,
No. 3, pp. 236-238) Using the highly
sensitive counters employed in the nerve-
excitation work referred to in 2915 of
August.

. AcTION OF METALS AT A DISTANCE ON GER-

MINATING SEEDS [due to Secondary Rays,
chiefly Beta-Electrons].—Nadson and Stern.
(Comptes Rendus, 8th July, 1935, Vol. 201,
No. 2, pp. 150-161.) These rays are emitted
by the metals under the influence of the
radioactivity of the air.

SpacE  DETECTOR LOCATES CONCEALED
WearoNs [and Other Metallic Objects].—
P. W. Koch Company. (Electronics, May,
1935, p- 157.) See also 2141 of June: no
details.

MILLIONTHS OF AN INCH MEASURED WITH AN
ELEcTrRONIC RELAY [Micrometer with more
than 30 Megohms in Contact Circuit].—
Carson. (Electronics, May, 1935, p. 160.)

CaTtnont-Ray TuBe AprrLicaTiONs [Power
Measurement, Watch Timing, Compression
and Fuel Detonation Characteristics, Size
Tolerance Indication, etc.].—Stinchfield.
(Electronics, May, 1935, pp. 153-155.)

INDUSTRIAL ELECTRONIC CONTROL APPLICA-
t1oNs [Discussion].—Gulliksen and Stoddard.
(Elec. Fngineeving, July, 1035, Vol. 54,
No. 7, pp. 752 754.) See 1296 of April.

SENSITIVITY AND OUTPUT OF VARIOUS TYPES
or PHoTocELLS.—Ruedy. (Canadian Journ.
of Res., June, 1935, Vol. 12, No. 6, pp. 840
847.)

ON Circuits rFOR [Alkali] IPHOTOCELLS
WORKING IN CONJUNCTION WITH GRID-
CoNTROLLED DiscHARGE Tunks [Thyratrons,
etc.].—Kluge and Briebrecher. (7.7,
27th June, 1935, Vol. 56, No. 26, pp. 731—
735.)

A [Photocell] METHOD OF MEASURING THE
VELOCITY OF FFALL OF SOLID SPHERES IN A
Viscous Liouip [in connection with River
and Canal Investigations].—Ghali. (Comptes
Rendus, 24th June, 1935, Vol. 200, No. 26,
Pp- 2155-2157)

NOTE ON THE VARIATIONS IN AREA AND IN
STAINING INTENSITY oF RED BLoop CELLS,
AND ON TuETR CORRELATION [using Photo-
electric Technique].—Savage, Goulden and
Isa. (Canadian Journ. of Res., June, 1935,
Vol. 12, No. 6, pp. 803-8i1.) For a previous
paper see 1933 Abstracts, p. 231.

AN A.C. PHotonLicTRIC CONTROL [using
RCA 885 Gas Triode and reducing Necessary
Sensitivity of Relay].——Bennett. (Review
Scient. Instr., July, 1935, Vol. 6, No. 7,
PpP- 204—205.)
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Some Recent Patents

The following abstracts are prepared, wilh the pevmission of the Controller of H. M. Stationery Office, from
Specifications oblainable at the Palent Office, 25, Southampion Buildings, London, W.C.2, price 1/- each.

THERMIONIC VALVES
Application date, 4th August, 1933.

A piezo-electric crystal
P, fitted with metallic
coating, C, C1 on both
faces, is used as the anode
of a thermionic valve. An

No. 420546

oscillatory circuit L is
connected across the

crystal, as shown, and
L, reaction is provided by
means of the coils Ly, L2.
The circuit L is excited
from a separate source(not

shown). The operation of
the valve is described as
No. 420546. follows: * The crystal P

being in a state of me-
chanical vibration (under the influence of the
oscillations in the circuit L) the electron stream
through the valve impacts upon an oscillating
surface instead of a rigid one.’”” Amongst other
things the arrangement is stated to be used for
amplitude and frequency modulation, particularly
with ultra-short waves.

Patent issued to I'. Schuetz.

‘“ VISUAL ” D.F. SYSTEMS
Application date, 6th Mav, 1933. No. 420669

A wireless beacon station is arranged to radiate
a rotating beam, and simultaneously to transmit
in all directions a ‘‘ picture ”’ of the compass scale
showing the direction of the beam, together with
code letters identifying the beacon station. A
television receiver on a ship or other mobile crait
then throws on to the screen a visual representation
of the compass marking, including a transverse
“gap” which is gradually filled up. The in-
stantaneous direction of the transmitter is indicated
when the gap is completely filled and appears dead
black. The system is esigned to facilitate the use
of direction-finding equipment without requiring a
knowledge of the Morse Code.

Patent issued to Marconi’s Wireless Telegraph
Co., Ltd.; H. M. Dowsett; and L. E. Q. Walker.

SUPERHETERODYNE RECEIVERS

Convention date (Germany), 4th June, 1932.
No. 420685

The signal and local frequencies are *“ mixed
in a valve containing three grids. The one nearest
the cathode is negatively biased so that it serves
to regulate the density of the electron stream, and
at the same time is fed with local oscillations. The
next grid is positively biased and is used to control
the velocity of the electrons. The third grid takes
the signal input. Alternatively the signal input
may be applied to the first grid, the third grid

being back-coupled to the anode to produce the
local oscillations.

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

MOTOR-CAR SETS
Application date, 9th August, 1933.

Owing to the restricted height and length of the
aerial available on a motor-car, it is usually tight-
coupled to the first valve in order to offset the low
signal pick-up. On the other hand, tight-coupling
transfers much of the large aerial capacity, and so
tends to restrict the normal tuning-range of the
variable condenser. According to the invention
the difficulty is overcome by coupling the aerial
to the tirst amplifier through a coil fitted with a
movable powder-core for permeability tuning.

Patent issued to E. K. Cole, I.td., and E. ]
Wyborn.

No. 420702

CATHODE-RAY TUBES

Convention dates (Geymany), 6th June, 1932, and
8th April, 1933. No. 420752

The presence of gas in a cathode-ray tube is
likely to create a positive space-charge between the
deflecting plates used to apply a scanning motion
to the electvon stream. This in turn produces a
visible ““ cross’’ at about the centre of the field of
vision on the fluorescent screen, due to the distortion
or bending of the scanning lines as they pass through
the zero point of the deflecting potentials. The
formation of the ‘‘ cross ”’ is evidence of the distor-
tion caused by the presence of the positive space-
charge referred to.

In order to avoid this effect, an additional pair of
plates are arranged at an angle to the main set of
deflecting-clectrodes, and are given such a bias that
the points at which the deflecting voltages pass
through zero are thrown outside the ‘‘ picture *
area on the fluorescent screen. Additional control
electrodes are also inserted along the line of the
electron stream between the anode and the main
deflecting plates.

Patent issued to E Hudec.

MODULATING SYSTEMS

Convention date (Germany), 1st November, 1932.
No. 421013

In high-frequency modulating syvstems, the usual
causes of distortion are eliminated by rectifying a
part of the output current, preferably by means of
a diode valve coupled to the last amplifier, and
feeding the rectified component back, either directly
or after amplification, to the modulator input,
where it acts as an automatic compensating voltage.
Curves are given showing how to calculate the
value of the required feed-back voltage.

Patent issued to Telefunken ges. fiir drahtlose
Telegraphie m.b.h.
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CATHODE-RAY TUBES

Convention dales (Gevimany), 14th May and
15th July, 1932. No. 421050
The ray is concentrated and focused by an
electron-optical system designed to produce a
curved or non-uniform electrostatic field of force

No. j21050.

for this purpose. An apertured mica disc D,
carrying a semi-conductive coating on one side, is
interposed in the path of the stream between the
anode A and an auxiliary electrode E. The inner
circumference of the disc D is connected to the
electrode 2, and its outer circumference to a more-
negative, variable potential, so as to produce an
inclined field of force along the axis of the stream,
as shown in doited lines. This acts as a ‘“lens "’
to concentrate and focus the stream into a sharply
defined image of the anode-aperture on the
tluorescent screen.
Patent issued to Radioakt. D. S. Loewe.

Convention dates (Geymany), 14th May and
27th June, 1932, and 12th January, 1933.
No. 421051
The cathode is so arranged that the initial
direction of emission is at right-angles to thelmain
axis of the tube. As shown in the Figure, the
cathode C is sct to face the near wall of the tube,

No. 421051.

and its emission is controlled by a grid ¢ and
auxiliary anode AT1. A screen S shuts the stream
off from the main axis of the tube, except for a
central aperture through which it is diverted, so
as to pass through a focusing electrode I on towards
the anode A. Other equivalent electrode systems
are described.

One advantage of the arrangement is that the
ionic stream in the tube can be separated from, and
caused to travel in the opposite direction to the
electron stream. This serves to protect the cathode
from damage by ionic bombardment, and so renders
it possible to produce an electron stream of high
intensity.

Patent issued to Radioakt. D. S. Loewe.
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TELEVISION RECEIVERS
Application date, 13th June, 1933. No. 421065

In cathode-ray reception it is found that the
orientation of the image on the fluorescent screen
is not sufficiently uniform to enable the tube to be
permancntly fixed in a cabinet casing. According
to the invention, the tube is mounted on a central
bolt B so that it can be rotated about its longi-
tudinal axis. Adjustment is effected by means of
a knob K connected through a universal shaft'S
with a pinion P engaging a cog-wheel W on the
base of the tube. The tube may be rotated through
a complete right-angle so as to change from vertical
to horizontal scanning. TIlexible leads L are pro-

No. 421065.

vided for supplying the necessary operating-
potentials to the various electrodes.

Patent issued to T. 1i. Bray and Baird Television,
Ltd.

PUSH-PULL AMPLIFIERS

Convention date (Holland), 16th June, 1932.
No. 421189

In push-pull amplifiers of the type in which the
valves are biased to the lower part of the charac-
teristic, distortion is eliminated by taking measures
to prevent the working point of each valve from
passing into a region of the anode-current charac-

No. 421180.
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teristic in which the input voltage is ineffective.
In one arrangement the required compensation is
applied to the anodes by taking the H.T. supply
through saturable choke-coils which offset the
normal voltage drop.

Or as shown in the Figure a compensating
voltage is applied direct to the grids. A part of
the output current from the valves V, V1 is fed
back through a transformer 7 to a rectifier K.
The resulting D.C. voltage across the resistance /¢
and smoothing condenser C is then applied to the
grids of the two valves in opposition to the voltage
from the bias battery .

Patent issued to J. J. Numans.

CATHODE-RAY TUBES
Convention date (U.S.A.), 30th Julv, 1932.

No. 421201

Relates to cathode-ray tubes of the kind having
a sensitive ‘‘ mosaic’’ electrode on which the
picture to be televised is focused in order to
produce an initial electrostatic image. A known
form of mosaic surface consists of a thin sheet of
mica upon which minute silver globules are de-
posited and afterwards oxydised so as to form an
insulated coating. It is important that this
oxvdised coating should be of the proper thickness
to obtain the maximum photo-sensitive response,
before it is finally covered with a deposit of cacsium.

In order to control the process of oxidation, the
mosaic electrode, mounted inside an oxygen-filled
bulb, is subjected to the high-frequency ticld from
an external electrode. The latter is manipulated
by hand and is moved towards or away from the
glass bulb, as required, to regulate the ionisation of
the contained oxygen and the resulting oxidation
of the silver globules on the mosaic electrode.

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

RELAYING SYSTEMS
Application date, 13th June, 1933.
When broadcast signals are relayed by wire from
a central station to a circle of outlying subscribers,
say at a level of from 35 to 40 volts, it is found that
the ohmic losses in the distributing-line are so high
that repeater stations become necessary. In order
to avoid this, it is proposed to raise the transmis-
sion voltage to an optimum value between 150 and
200 volts. The signals are generated at low voltage,
and are stepped up to the figure stated for the
transmission line, and then stepped down again at
the point where they are fed to the subscriber’s set.
Patent issued to Standard Radio Relay Services,
I.td., and P. Adoran.

No. 421283

FREQUENCY-CHANGING VALVES
Application date, 16th June, 1933. No. 421287

Two indirectly-heated cathodes are spaced apart
along a common heating filament, a grid winding
being associated with both cathodes, and a single
anode surrounding the grid structure. One part
of the grid may be wound non-uniformly so as to
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give a variable-inu characteristic, whilst the other
part of the grid is of uniform pitch. Screening
and suppressor grids may also be added.

The valve is used as a combined oscillator and
frequency-changer in a superhet receiver. The
input circuit is connected across the variable-mu
grid and one of the cathodes, whilst the tuned
anode circuit is back-coupled to a coil connecting
the other part of the control grid to the second
cathode.

Patent issued to Murphy Radio, Ltd. and G. B.
Baker.

HIGH-FREQUENCY INDUCTANCES
Convention date (Gevmany), 28th November, 1932.
No. 421353

A multi-layer winding L of low capacity is
enclosed, as shown, between moulded core-members
M, M1 of non-laminated magnetic material. The
core-members are split vertically down one side at
A and are divided laterally. A strip of elastic

A
\ A
M- 74,7
z
L ’»v:, / 4
Z 7 e
X7 77,
M;7 )
—
\
S K
No. 421353.

non-magnetic material /' is inserted between the
two halves, so as to allow a slight adjustment of
the spacing, through the screw S. The arrange-
ment ensures a very short iron path, whilst the
high capacity usually associated with compact
coils is offset by sectionalising the windings.

Patent issued to H. Vogt.

FLUORESCENT SCREENS

Conuvention date (Germany), 22nd February, 1933.
No. 421507

It is desirable that the screen of a cathode-ray
tube should be able to conduct away the electrons
striking it, though in the case of a television receiver,
the screen must be transparent and cannot therefore
be backed by a solid conductor. In order to over-
come this difficulty, a very thin metal layer (ap-
proaching the monatomic condition) is deposited
by cathodic sputtering on the back of the screen,
prior to the application of the fluorescent material.
The metal layer so formed has sufficient conducting
properties for the main purpose in view, though
the light absorbed by it does not amount to more
than ten per cent. of the total.

Patent 1ssued to A. C. Cossor, Ltd.



