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Editorial
A New Type of Gas-filled Amplifying Valve

N a recent number of the Elekirolechnische
Zeitschrift* a somewhat unusual type of
valve was described by Johannes Nienhold

which, although we feel justified in referring
to it as a new type, is based upon patents
dating back to 1916. Although containing
gas or mercury vapour the valve, unlike the
thyratron, is free from trigger action, and
functions in a steady manner like a vacuum
valve, so that it can be used for amplification
and as a high-frequency generator. We
gather that the valve, notwithstanding the
references to patents of twenty years ago,
is only just emerging
from the development
stage; up to the
present it has been
made for outputs of
several hundred watts
and for anode voltages
up to 1 kilovolt. The
principle can be ex-
plained by reference to
the Figure. The indi-
rectly heated cathode
serves as the source of electrons but does
not form the effective cathode of the valve.
The effective cathodc surface is the grid VC,
and it is only the electrons which pass
* March 31, 1938, p. 329. - -

through this grid that take any part in the
action of the wvalve. The grid VC thus
serves as a virtual cathode and divides the
total space into two separate spaces, an
electron generating space and an electron
control space. VC is made positive with
respect to C, and the electrons emitted by
C, together with those produced by ionisation
of the He, Ar, or Hg atoms will arrive at
VC.  What happens to them then will
depend on the potentials of the anode A
and the control grid G. Thus the electrons
passing through the meshes of VC into the
space above—or outside it in the cylindrical
form—are in exactly the same position
as the electrons emerging from the cathode
surface of the ordinary valve. The potential
ditference between VC and C must not
exceed a certain figure, as otherwise the
cathode C will be rapidly destroyed by
ionic bombardment. For Hg, Ar and Ne
this figure is about 25 volts, for He about
40 volts. The gas pressure must be such
that satisfactory operation is obtained with-
out exceeding these values. Lowering the
voltage on VC, or increasing the gas pressure,
would cause the electrons to pass through
the meshes of VC with a reduced velocity,
thus having the same effect as a reduction
of filament temperature in an ordinary
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valve. Having thus seen that the grid VC
acts as a virtual cathode of great emissivity,
let us turn our attention to the control space,
which is, of course, also gas-filled. If
constructed on normal lines, the control
grid G, if given a negative potential, would
attract and surround itself with a cloud
of positive gas ions which would screen the
remaining space from the controlling action
of the grid. Nienhold gets over this difficulty
by making the distance between VC and the
anode A less than the mean free path of the
electrons, so that the electrons which pass
through the meshes of VC with such a
velocity that, under the combined action
of G and A, they reach A, do so with the
probability of not colliding with a gas
molecule en route. In the absence of
ionisation between VC and A, characteristics
should be obtained similar to those of a
vacuum valve, and this is confirmed by
experiment. The effect of the potentials of
A and G will be felt by the electrons even
before they emerge from the virtual cathode
space, for the electric fields of A and G
will penetrate through the meshes of VC
to an extent depending on the geometry
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of the latter. The condition that the distances
between VC, G and A must be less than the
mean free path of an electron, that is, a
few tenths of a millimetre, calls for very
accurate construction, which, according to the
author, is now possible with the help of the
modern ceramic insulating materials with
their low loss at high frequencies. The
difficulties involved in using anode voltages
of a kilovolt or more with electrodes so
closely spaced are obvious, and are doubtless
the reason why development has been so
slow. An additional source of supply is
required for the ionisation of the virtual
cathode space, and the current taken bv the
control grid will not be negligible, but
neither of these would present any great
difficulty when using the valve as a generator,
One advantage which is claimed is that,
whereas in an ordinary valve the thermal
capacity of the cathode makes it impossible
to produce high-frequency variations in the
anode current by varying the cathode
temperature, it is a simple matter to vary
the voltage of VC at a high frequency, which
is equivalent to a variation of temperature
of the virtual cathode. When using the

valve as an ampliier

the applied voltage
can thus be made not
only to affect the
control grid G but also
the wvirtual cathode
VC, although, of
course, power con-
siderations have to be
taken into account.

G.W.0. H.
BRUSSELS
CHECKING STATION
The photograph  shows

appavatus for the checking
of long- and medinm-wave
transwmissions which has
been installed in the
new home of the Union
Internationale de Radio-
diffusion Checking Post
in Brussels. New premises,
which were specially built
for the purpose, acconino-
date, on three floorvs, a con-
sidevable amount of new
apparatis.
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Application of Electrography in Television *
The Production of Large-Screen Pictures
By P. Selenyi, Ph.D.

(Tungsram Research Laboratory)

HE problem of television pictures of

large dimensions has lately been amply

discussed by German authors. Pro-
fessor Karolus lectured before the ‘“ Verein
deutscher Elektrotechniker "'t on existing
systems and Prof. Schroter has written
a detailed account of the present state and
possible extension of the “ Multi-cell-table
systems.?

(a)

Vig. 1.—Flectyic writing wrilten on a hard-rubber plate with a metal tip.

permanent condition (‘‘ optical storage of the
picture,” according to Prof. Schréter), so
that it can be directly projected. This
causes a double improvement :

(a) The projected television picture 1s as
bright as an ordinary moving picture.

(b) Tt would be sufficient to transmit
17-20 pictures in the second, while a Braun-
tube apparatus necessitates 50 picture/sec.

()
(a) developed on the fromt,

(b) developed on the back.

Both authors agreed that the author’s
electrographic system will possibly play a
part in the solution of the problem. Although
a series of publications has. appeared in
German on this subject® dealing mainly
with the use of electrography in picture and
facsimile transmission and in oscillography,
problems of television receiving were only
alluded to.

The present paper will give a short review
of electrographic recording methods and
will discuss in this connection the prospects
of these methods in the realisation of large
picture television.

The intermediate film method holds a
unique position among all methods aiming
at the projection of large television pictures,
whether actually realised or only proposed.
This is the only method which preserves the
picture after reception in a visible and

* MS accepted by the Editor, Septemier, 193}.—-

t See list of references at end of article.

If the projection of each single picture is
twice interrupted by a rotary shutter—as
in the usual projection of moving pictures
the resulting picture is quite free from
flickering. In consequence of the reduced
number of pictures in the second, the fre-
quency range of the modulation may be
reduced also.

Two notorious disadvantages, however,
more than counteract the two above-
mentioned advantages: (a) The time between
reception and projection of the picture cannot
be reduced under 2-3 minutes. (b) The
film is extremely expensive. According to
the authors referred to, it amounts to about
800 RM in the hour for normal films and
78 RM for narrow films. This practically
rules out the intermediate film method
except in very rare cases.

By substituting electrostatic recording
(electrography) for photography the in-
termediate film method becomes at once



304

applicable. Electrography consists in the
preservation of the received signals on an
insulating film by means of electrostatic
charges resulting in an invisible clectric
picture, which may be developed by dusting
over with a fine powder. The method is
much cheaper than the photographic re-
A
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Fig. 2.—FElectrographic vecording svstem.

cording of the intermediate picture, and has
practically no time lag.

~Instead of the expensive photographic
hlm a relatively cheap insulating film may
be used and it seems possible to use con-
tinuously a short, endless ribbon for the
whole operation. Thus the working ex-
penses of this process will be presumably
quite low. The development by wiping over
the film may take place immediately after
the clectric record is formed, so that a
practically instantaneous picture repro-
duction is ensured.

We shall describe a very simple experi-
ment before dealing with the methods of
electrography. Take a thin well-planed
hard-rubber plate, 0.25 to o.5 mm. thick,
and write on it with a rounded metal point.
The path of the metal tip on the ebonite
becomes charged with negative electricity
because of the friction
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utmost sharpness (see Fig. 1a). The writing
can be developed on the back of the plate
too, but the lines are not so sharp, owing
to the divergence of the field (see Fig. 1b.)

The methods of clectrography may be
derived from this simple experiment by
substituting either

(a) a well-defined beam of
ions in free air or

(b) a cathode ray in vacuum,

negative

in place of the metal writing tip.

Fig. 2 represents the first method (see pub-
lications a, b, ¢, and d). K is a hot cathode
(a platinum wire of 0.1-0.2 mm. diameter,
coated with barium oxide and energised
by the battery H, G a control electrode
(grid) consisting of a metal cap with a hole
of about 0.5 mm. diameter. A is the
anode covered with a sheet S of insulating
material. The distances cathode-grid and
grid-sheet must be as small as possible,
about 0.5-1 mm. The arrangement operates
in the following manner : Electrons emerge
from the cathode, attach themselves to the
gas molecules and arc driven by the anode
voltage U, of 500-1,500 volts through the
hole in G and are hnally deposited on S,
giving a negative charge to the latter. The
anode may be moved with the sheet in the
direction of the arrow and the ion beam
then traces an invisible electric line on the
sheet, capable of development. The width
of the beam and hence that of the line is
controlled by the grid-potential U,, and a
modulation of the latter induces a variation
in the width of the line, a 100 per cent.
modulation being effected with 35-10 V.

between the plate and
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If the picture is not to be preserved the
dust may be blown away from S with a

Fig. 4.—FElectrogvaphically
veceived on a paper coated with insulating vasnish.

vecorded  piciuve,

strong blast of air and its electric charges
neutralised with the Bunsen flame B: the
sheet is then ready for a new record.

The application of this method in recording
various electric phenomena (time measure-
ment, osciilography, sound recording, etc.)
is described in the publications cifed in
reference 3. Fig. 3 is a 3.5 times magnified
photograph of an oscillogram of alternating
currents 1n a so-called ““ record of variable
density.”” The frequencies of the currents
were 500, 1,000, 2,000, 4,000 and 6,000
cycles per second ; the speed of recording
was o0 cm/sec. The oscillogram was re-
corded on paper impregnated with paraffin
and it was developed by dusting over with
asphalt powder. The record was expressly
overmodulated in order to secure a high
definition, so that the sinusoidal character
of the current is not seen and the record
degenerates into a system of dark and
light lines.

The arrangement and function of the whole
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system is comparable with that of a Braun-
tube or a triode, operated in the air instead
of in vacuum.

The next step is still-picture and facsimile
telegraphy. Lxperiments in this direction
were performed with simple drum-apparatus,
having a mechanically coupled pair of trans-
mitting and receiving drums. Fig. 4 is a
picture transmitted with this apparatus.
This picture was received on a paper coated
with black insulating varnish at a rate of 135
rotations per second and with an axial
displacement of 0.3 mm. per rotation.
Speed of recording: 1.8m./sec., total time
of transmission : 15 sec. This apparatus
was not fit for a higher speed of rotation*
and a higher definition would be useless as
long as the picture is developed with lycopo-
dium powder with its relatively coarse
grains®.

It is clear, that this procedure is directly
adaptable to television reception. The pic-
tures will be written electrographically in a
continuous series on an endless ribbon of
insulating material, it will be developed by
dusting over and then projected. After pro-

/3'2

33

+

Fig. s5.—Principal arrangement of an eleciro-
graphic television receiver.

jection the dust will be blown off, the charged
surface neutralised, and the ribbon will again
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be ready for reception. Fig 5, which is self-
explanatory, contains the f{undamental
features of such an apparatus. (Reprinted
from the British Patent No. 449824.)

The radio signals picked up by the aerial
32 are, after amplification and rectification,
applied to the Nipkow disc 23, which is
biased by the battery 34 and serves as con-
trol electrode for the long-shaped, indirectly
heated cathode 24 of the clectrographical
recording system. The cathode is placed
opposite the holes of the disc and perpendi-
cularly to the plan of the drawing; it may
be somewhat longer than the distance
between two adjacent holes of the disc.
The invisible electrical pictures are produced
on the endless insulating ribbon 26, which
is moved continuously by pulleys 27, 27’
The anode voltage 43 is applied to the endless
metal ribbon 31, which adheres to the in-
sulating ribbon and moves with the same
velocity as the latter so that no disturbing
frictional electric charges will be produced.

On rotating the Nipkow disc and moving
the insulating ribbon, both synchronously
with the sending apparatus, the invisible
electrical pictures are recorded on the ribbon®.
After recording, the film is dusted over
(developed) in chamber 36 and the resulting
picture viewed or projected by means of an
optical arrangement (e.g. polygonal-mirror
40) which changes the continuous movement
of the film into a discontinuous series of
pictures. The powder is dusted off later
with the rotating brush 41, and the charges
are neutralised with a source of positive
lons 24 (e.g. hot anode of Kunsmann).
The whole process obviously resembles the
intermediate {ilm process: however, as
already mentioned, many disadvantages of
the latter are avoided.

Up to the present only a few crude experi-
ments have been made towards the con-
struction of the said apparatus; technical
details will be omitted here. We may
estimate, however, the possibilities of such
a system, if we consider its mechanical,
electrical and optical properties. The maxi-
mum_ peripheral velocity of the Nipkow
disc is 130-150 metre/sec. ; this maximum
velocity however is generally attained with
a disc, which rotates in vacuum. This would
involve a reconstruction of the whole appar-
atus to enable the development, projection
and dusting off to take place within a chamber
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at reduced pressure. This is a complication
of the procedure, but the problem can surely
be solved with present-day technique.
Reckoning 16 pictures per second the total
length at our disposition for ome picture
will be 130/16-150/16 metres ; that is 8.1-9.4
metres. (The individual lines are to be.
added up into a single onc.) The number of
picture elements can be calculated by divi-
sion of this length by the length of a side
of the square picture element. Obviously
all depends upon the dimensions of the
picture element, i.e. upon the allowable
width of the lines. This is determined by
optical conditions ’—viz., upon the possible
minimum dimension of the powder particles
which produce sufficient opacity for the
satisfactory reproduction of the half tones
in the picture.

It is known that colloidal metal sulphides
become opaque in a layer of 2-3 microns.
It remains to determine whether such a layer
can be produced by electrostatic attraction.
Particles 1/100 mm. diameter, however,
give a sulticient opacity if the substance is
appropriately chosen. Fig. 4 shows on the
other hand that it is suflicient to write with
lines 8.5-10 times as wide as the diameter
of the particles to ensure a good reproduction
of the half tones®. (In our case, width of
the lines, 0.3 mm. ; diamecter of the lycopo-
dium particles 30 to 35 microns.)

If a similar result is sufficient, the width of
the lines has to be 0.1 mm. for a diameter of
the powder particles of 0.0 mm. This means
that the picture element is 0.1 X o.1mm. If

. line width
the ratio ————— ——
particle diameter
the side length of the picture element has to be
0.15 or 0.20 mm. Therefore the number of
picture elements of a picture will vary between

8m. 7 gm.

40,000 <= and go,000 | = .

0.2 mm./ \ o.xmm./
If the proportion of the sides of the picture is
2:3 we arrive at 160240 lines in a picture,
so that this mechanical electrographic system
would then yield very good quality tele-
vision pictures?®.

It remains to discuss from the electrical
standpoint the limits of speed of recording
possible with this system. During recording
the front side of the film is charged to anode
potential. With a film thickness of } mm.
and a dielectric constant of 3, the capacitance
of the film is 10 cm. per cm?.  Allowing for

ISI5:I0r 201
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the half-tones, where the surface is only
partially used, this capacitance may be re-
duced by a factor of §. For 1,000 V. anode
potential we thus arrive at a charge of
5,000 volt-cm., that is, about 5.10~* micro-
coulombs per cm.? of the recorded picture.
Our measurements indicate that the current
of negative ions produced by a hot cathode
in air reaches the value of 5 microamperes
through an opening of 1 mm.2 This
current intensity suffices therefore to record
100,000 picture elements in the second.!®

A hot cathode in vacuum gives several
milliamperes per mm.?, so that there will
be no electrical difficulties if the apparatus
works in vacuum.

We will now describe the second type of
electrography using a cathode ray. The
author first described such experiments in
1928-29, where the cathode rays, produced
in a high vacuum hot cathode Braun-tube
hit the tnner surface of its glass bulb and
the invisible curves obtained were developed
on the outside of the bulb by dusting over
with powderit. Fig. 6 (from the publica-
tion Ref. 11(g) shows this tube. 2 isthe

V-shaped hot cathode,
1 the control electrode
with a central opening
(Wehnelt-cylinder), 3 and
4 are two separate metal-
lised surfaces (magne-
1 sium) with their leads 5
and 6. The magnesium
films play the role of the
anodes of the tube, and
both halves of it func-
tion at the same time as
deflecting plates, the de-
flecting voltage acting
between them. The front
of the tube 7 is coated
with a black insulating

Fig. 6.—Oscillograph tube,
recovding with the static charge
of the cathode vay.

varnish to make the dusted curves more
readily visible!2.

. Fig. 7 is a reproduction of curves recorded
with this tube : it shows a series of ellipses
obtained by combination of electric and
magnetic deviating forces at a frequency of
50 c/s. The corresponding patent specifica-
tions!® mention that the device may be used

WIRELESS ENGINEER

307

to receive broadcast pictures. However, the
fact that the lines are not sharp after develop-
ment is a great hindrance to the practical
application of this instrument. Television

-

Fig. 7.—FElectrographical oscillograms obtained
with the tube on Fig. 6.

brings another difficulty : it is difficult to
imagine how the whole process of recording
overdusting, projection and removing of the
picture could be effected on the front of the
tube 16 times per second. There arc two
ways out of this difficult situation: (a)
The whole process is transferred into a
chamber with reduced air pressure. The
picture is recorded with a cathode ray on an
endless ribbon moving with uniform velocity.
Then it is developed, projected and removed.
For this purpose it is only necessary to
deviate the ray in one direction; thus it
suffices that the cathode ray tube should only
communicate with the recording part of the
apparatus along a narrow slit. The pressure
may be higher in the recording part of the
apparatus without affecting the cathode ray
part. (b) The cathode ray escapes from the
tube through a slit covered with a Lenard-
window and the whole recording device is
placed before this window in the free
atmosphere. (Both solutions are contained
in a patent application of the Tungsram Co.,
which is not yet made public.)

The sccond method can doubtless be
worked out because a high voltage oscillo-
graph tube is known to give sharp oscillo-
grams on a photographic plate through a
Lenard-window. We confirmed that electro-
graphic records can be made on an in-
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sulating surface in this way'?, but the
method requires further development.
Fortunately a recent publication of two
Japanese authors, who repeated the experi-
ments with a Dufour-oscillograph, contains
quantitative results sufficient to discuss the
possibilities of solution!’. These authors
arrived at the following results: The sine
curves of 10° cycle
alternating  cur- A
rent may be re-
corded on an
ebonite plate with
lycopodium pow-
der as distinct
lines o0.25 mm. L
1 - - raphic

P edrancamorat T AN
broad if the anode voltage amounts to
65 kV. and the cathode ray current to 4
microamperes. (The lines were 0.5 mm.
broad if they were developed on the back of
the plate). The double amplitude of the
sine curve was 1 cm., so that the speed of
recording must have been 2.10° cm./sec.
and 5,000 cm.? area was covered per second.
The dimensions of a picture with 400 lines
and a side ratio z: 3 would be on the other
hand 10 X 15 ¢m., i.e. 150 cm.? if the lines
are 0.25 mm. broad. The above-mentioned
intensity is thus sufficient to cover the picture
area 33 times per second.l®.

K s
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possible to film the speaker and project the
film after development. But this would be
expensive and necessarily involve a delay,
so that television methods had to be tried
(see Schroter, ref. 2.) We may substitute
electrography in place of photography :
The optical image of the speaker is projected
upon a preferably transparent photo-cathode
and the electrons from this cathode are pro-
jected by means of an electron-optical
arrangement on an insulating surface. The
latter is overdusted and the resulting picture
is ready for projection. This process must
be repeated continuously—as described above
—and would thus solve the problem.!?

Again the technical difficulty arises, that
the process is to be carried out at reduced
pressure. To avoid this, it was first tried
to realise the process by means of the
“ photo-electrographic camera’ of Fig. 8
in the free atmosphere.

Q is a planparallel quartz plate coated
on one side with a transparent magnesium
film K which acts as photo-cathode. The
insulating foil S lies on the metal plate
anode P. B is the source of 1,500 volts
d.c. The quartz lens L projects an image of
the object 4 on the photo-cathode K. Fig. g
shows pictures taken with this camera, with
an exposure of 10 seconds. (The objects were
(a) a mesh-work of wires; (b) the letters
UT.) The pictures were made on paper

(a) Fig. 9.—Pictures taken with the device of Fig. 8. ()

A further possible application of clectro-
graphy may be mentioned briefly : the usual
public address system could be accompanied
by the projection of the enlarged picture
of the speaker. Of course, it would be

impregnated with paraffin and were de-
veloped with coloured lycopodium powder?s.

These pictures are still very primitive.
But a comparison of the first, not very satis-
factory, oscillograms of 1928 (see pub-
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lication Ref. 11(f) or even Fig. 7 of the
present paper with the extremely sharp
oscillograms of Susuki and Tsuji shows that
this method could be worked out to a high
degree of precision. It is equally certain
that electrography itself with its manifold
applications—some of which are realised
already, others only proposed—is going to
play an important part in television.

Summary

Several electrographic methods are de-
scribed. It is discussed how far and with
what chances electrography can be used in
television receivers, especially for the projec-
tion of large-screen pictures. It is explained
that the picture quality (number of lines per
picture) essentially depends on the fineness
of the developing powder. Presumably 160—
240 lines per picture could be attained for
16 pictures per second with a mechanical re-
ceiving apparatus. A cathode-ray recording
apparatus will yield however more than 400
lines per second. Finally, a related problem
is discussed, viz., how to transmit living
scenes without any time lag cinemato-
graphically. Its fundamental solution is
proposed with the aid of the ** photo-electro-
graphic electron camera.”
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static picture on an insulating screen and conserving
this *“ electric picture "’ was described therein.

38 A porrrait was transmitted from a film with
this device, but the picture was too poor to be
reproduced.

B
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A Form of Distortion Known as the

“Buzz

Effect”*

By K. A. Macfadyen, M.Sc.

{Communication from the Research Staff of the M.O. Valve Company, Limited, at the G.E.C. Research Laboratories, Wembley, England)

SUMMARY.—A description of a kind of distortion found in certain samples of the

high-slope output pentode is given.

employed to account for radio-interference effects from certain vacuum lamps.

made to earlier papers on the same subject.

N 1934, during the development of the
I high-conductance output pentode, a new
form of wvalve distortion was noticed.
This took the form of a sudden and un-
expected buzzing sound superimposed upon
certain notes of the music coming from the
specaker which the pentode was feeding. The
explanation of this effect does not appear to
be commonly known, perhaps because the
original publication dealing with itt is un-
likely to have been widely read in this
country.
The attention of the writer was drawn to

The mechanism of the effect is explained and the theory

Reference is

interference,} due to the ordinary tungsten
lamp.

Perhaps an apology is needed for the name
given to the phenomenon. The German
writers refer to it as the ‘‘ S-effekt,”” but the
more expressive (if less elegant) name used
here has become too deeply rooted in cer-
tain quarters for a change to be made.

Conditions for the Occurrence of the Effect

It was found that the effect took place
more readily at frequencies near the bass
resonance of the speaker than at other fre-

quencies. An ordinary

1a

oscillographic  study
of the waveform of
the anode voltage
showed the appear-
ance of an insignifi-
cant ““pip”’ on the
slopes of each wave
when the buzz began.
When the I,-V,
““load-curve’’ of the
valve was formed
on the oscillograph-

Vg—>
(a)

Va—

(b)

Tig. 1.—Oscillogram of
load-cuvve, showing
““ Buzz Effect.

the phenomenon before the appearance of
the paper quoted, and he consequently car-
ried out experiments with a view to explain-
ing and finding how to eliminate this kind
of distortion. An account of these experi-
ments may therefore be of interest in spite
of the earlier publication, especially in view
of the fact that they now furnish an explana-
tion of a recently discovered form of radio-
T .\IS.—E:EEed by the Edito?&tobe_r, 1937.

t Jobst and Sammer, Telefunken-Réohre, July,
1934.

screen, instead of the usual slightly distorted
ellipse, the traces shown in Fig. 1 were pro-
duced. The curious excrescences appeared
simultaneously with the ‘“buzz,”” and often
both would disappear as the valve-bulb heated
up. As a rule, these effects would not appear
unless the grid-swing were considerable, and
never at all if a low impedance preceding
circuit were used. The ““buzz effect’” did
not occur with all the samples tried, but

t G. Lehmann, L'Onde Electrigue XVI, p. 223
(April, 1937).
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there seemed a risk of the trouble being de-
veloped in wvalves during normal service.
The way in which these apparently irrelevant
observations are explained will be seen later,

ANODE CURRENT ——»

ANODE VOLTAGE —— =

Tig. 2. —Illustrating static production of dis-
continuous changes in bulb-potential.

but the most important fact was that the
“buzz’ could always be stopped by an
earthed tinfoil covering the bulb, and fre-
quently by merely touching the bulb with
the finger.

This directed attention to the true seat of
the effect. It was shown (oscillographic-
ally) that the potential of the bulb was
undergoing sharp and periodic changes of
about two or three hundred volts as long as
the ““buzz’’ was present. A static experi-
ment, illustrated in Fig. 2, confirmed this
observation.

Variations of Bulb-Potential

A suitable valve was set up with potentio-
meter-controlled anode and grid voltages, as
is done when plotting the characteristics.
The bulb was covered with tinfoil which was
joined to one terminal of an electrostatic
voltmeter of high insulation resistance. The
other terminal, and also the valve-cathode,
were earthed.

The grid and anode voltages were then
slowly altered so as to make the representa-
tive point on the 1,-V, characteristics trace
out a rough ellipse in the clockwise direction.
(Fig. 2). This simulated the behaviour of
the valve with an inductive load. At the
starting-point A the voltmeter indicated
zero. As the part B of the ellipse was tra-
versed a rise of a few volts was shown, but
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at some point such as C a sudden irrever-
sible rise to about 300 volts or more was
registered. This voltage gradually declined
at the part D, and when the point E was
reached a discontinuous drop from about 100
volts to zero took place.

It will be readily appreciated how these
extremely violent changes in bulb-potential
can be transferred to the control grid, if there
is a sufficient impedance between grid and
carth. Bearing in mind the fact that it is
customary to insert a stabilising resistance of
about 50,000 ohms in series with the grid,
and that a sudden change in potential such
as we have seen involves very high fre-
quencies, the reader will see that a minute
capacitance between bulb and grid will
suffice to superimpose an audible overtone
on the signal. It should also be remembered
that the ear is extremely sensitive to over-
tones of high frequency ;* far more, in fact,
than to the low-order harmonics.

Further experiments, which need not be
described here, showed beyond all doubt
that the violent changes in bulb-potential
were, in fact, responsible for the ‘“buzz.”
It now remains for us to enquirc how the
changes are brought about.

It
Vi=V,
Vi t=Va
Fig. 3.—Cwrrent-voltage characteristic of a

secondary-emitier in an electron stream.

Mechanism of the Effect—Influence of
the Getter

The phenomenon is explainable by con-
sidering the emission of secondary electrons
by the layer of metallic ‘“ getter "’ inside the
. Harvey—Fletchcr, Speec-h and Hearing (Mac-

millan), pp. 167-171.
Also F. H. Brittain (unpublished work).
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bulb. Any secondary-emitting electrode in
a stream of electrons exhibits a current-volt-
age characteristic (I; vs V) of the type
shown in Fig. 3. It is assumed that the
electrons have been accelerated from rest at
earth potential by an anode potential V.
At low electrode-voltages (V) the only
effect of increasing this latter voltage is to

ANODE CURRENT =40mA
et —

400
[ Va=150V
— 3001
<
3 \/
-
& /\ Va=250V

a=
[+
& 200 N\
2
s
= Vv
ui =300V
il a
[
w
N \\\\\\J/
—~— = {ANODE
2 ~— Va=300V iprent
NV R, - [=8mA)
100 200 300 400

GETTER POTENTIAL {VOLTS)——>

Fig. 4 (Above).—Rela- v

tion of space-curvent 2

versus voltage for geller
on bulb of pentode.

ANODE-TO-
GETTER
LEAKAGE

GETTER

Tig. 5 (Right).—Deter- POTENTIAL
v

mination of getiev poten-
tial by * load-line dia-
gramn.”

cause the electrode to gather more electrons
per second, but at higher voltages secondary
emission makes the current decline.  With
further rise in V,, however, the electrode pre-
sently assumes the highest potential in the
system, and the loss of secondaries is pre-
vented, causing the curve to rise rapidly as
V,=V, is approached.

1t is well known that the anode of a screen-
grid valve exhibits these effects, but in order
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to verify that the getter on the bulb of the
pentode in question also behaved in this way
some sample pentodes were made in which
a spring-connection to the getter was pro-
vided. Situated as it was in the path of stray
electrons from the open ends of the anode,
the getter behaved exactly as expected,
giving the characteristic shown in Fig. 4.
When the anode-current was reduced the
““vertical scale’’ of this curve was reduced,
as one would expect, giving a curve like the
dotted one in the same figure.

The experimental valves just described
enabled the second factor influencing the
getter-potential to be investigated, namely,
the leakage from the anode to the getter.
This proved to be of the order of a megohm.

Let us now investigate the possible poten-
tials which the getter can assume, on the basis
of the information just gained. Neglecting {
the leakages from screen and grid, and treat-
ing the case by the graphical (‘‘load-lme")
method used for amplifier problems, e
obtain the diagram shown in Fig. sb. The
axes represent getter-potential and current
respectively, and the curved line is the
““ characteristic”’ of the getter, as shown in

GETTER CURRENT (It)

GETTER POTENTIAL (Vi)— Vi=Va

(b)

Fig. 4. Through the point on the potential
axis representing the instantaneous anode-
potential a straight line is drawn having its
slope representative of the anode-to-getter
leakage resistance. The intersections, X, Y
and Z, of this line with the characteristic

+ A modification of the geometrical construction
may be introduced to allow for these other leakages.
The principles and deductions, however, are
unchanged.
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curve of the getter give the details of three
possible getter-potentials.

It can be shown that the point Y stands for
an unstable condition, but that X and Z
represent stable slates of the getter-potential.
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We are now in a position to explain the
features of the buzz effect described on page
311. Since the presence of the unwanted
voltage on the grid is due to electrostatic
induction from the getter on the bulb, it will
easily be understood how a
low-impedance driving cir-

T T 1 cuit will apparently sup-
® ® press the effect. As a matter
It It It of fact, it is easily shown
that, under these con-
X X ditions, the getter potential
is still flicking violently
Vi — Vi — up and down, hence the
emphasis on the word

‘“apparently.”’
[ The reason why the frequencies ncar the
T T‘ . bass resonance of the speaker seem especially
: It‘ favourable for producing ‘“buzz’’ is to be
t| ) ® found in the highly inductive nature of the
Ij ?Z X load at these frequencies. This results in a
widening of the load-ellipse (Fig. 8), a condi-
S F— Vi —> tion conducive to the largest possible jump

Fig. 6.—Variation of getter potential duving an
A.C. cycle.

Let us follow the behaviour of the getter as
the valve amplifies normally over a single
a.c. cycle. Starting (as in the experiment of
Fig. 2) at A, we find that the graphical solu-
tion assumes the form (A) (Fig. 6) appro-
priate to high anode-current and low anode-
voltage. Evidently, since solution Z does not
appear, the getter potential must be at X,
that is, at a low value. At point B on the
ellipse (Fig. 6) the solution (Fig. 6B) indi-
cates little change in the condition of the
getter. Certainly, a4 new possible potential
has appeared, but nothing has happened in
the meanwhile to cause the getter to change
from the ““X-state.”” At point C, however,
the rising anode-voltage and falling current
have made the *“ X-state ’’ impossible, so that
the getter-potential skips up to Z, some hun-
dreds of volts higher. Figures D and E show
what happens on the lower part of the load-
ellipse of Fig. 2: a change back to the X
state ** is made, but in this case the skip in
potential is very much smaller than the up-
ward jump. In fact, it is often so small (e.g.,
in Fig. 1a) that its effect on the circuit is neg-
ligible. In Fig. 1b, however, the influence
of the transition back to the ‘‘ X-state’’ can
be traced.

from X to Z. Moreover, the return from Z to
X is made more certain with this kind of load
than with a resistive load. The reader may
verify these points with the help of Fig. 6.

The uncertainty of occurrence of the
“buzz effect”’ is due to the fact that rather
specialised conditions are necessary for it to
happen. The secondary-emission curve may
vary over a wide range from one valve to
another, and the leakage from anode to
getter also. Thus, with a very high-resist-
ance leakage path, the getter is likely to re-
main permanently in the X-condition. It is
not, of course, nccessary that the leakage
resistances should be as low as I megohm ;
moreover, it has been suggested that, given a
small enough getter-current, the capacitance
from the anode to the bulb may well provide
the stimulus for changing from the X to the
7 state and vice versa, even in valves with
perfect insulation. This explanation cannot
be applied to the case described above, but
may reasonably account for many other cases
of the phenomenon.

The action of an earthed foil covering in
preventing the ‘‘buzz effect’”” is to be ex-
plained by the extra leakage from getter to
earth. One would expect the added capaci-
tance to result in a more gradual transition
from the X to the Z state, but in practice it
has been found that the transition to the Z
state is prevented altogether by the foil.
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A more subtle form of the effect has been
detected in certain valves using insulators in
close proximity to the electron stream, The
reader will now have no difficulty in secing
how this comes about. Fortunately the
audible effect is much less marked than in the
early experiments described in this paper, in
which the bulb entered into the effect.

Prevention

Turning to the question of the prevention
of the original form of ** buzz effect,”” which
at one time constituted a really serious defect
in certain valves, we have now four methods
available. One may fix the getter-potential
by means of a suitable contact. This is not
satisfactory because of the difficulty of main-
taining electrical continuity with a layer of
getter. Secondly, the getter may be rendered
free from secondary emission, e.g., by the use
of graphite-coated bulbs. This is the usual
system adopted in this country. Thirdly, one
can prevent the incidence of secondary elec-
trons on the bulb by means of suitable caps
over the open ends of the electrodes. This
procedure also reduces grid-anode capaci-
tance, and is consequently adopted in certain
cases on account of this added advantage.
Its main disadvantage is the cost of produc-
tion. Lastly, the use of a metal coating on
the bulb may be tried. The chief objection
to this is that such coatings frequently impede
the proper cooling of the valve.*

Explanation of a Form of Interference

The theory of the ‘* buzz effect ”” given here
supplies an explanation of the hitherto
obscure form of radio-interference reported
by M. Lehmann.t This interference is
radiated on rare occasions from tungsten
lamps of the vacuum type when fed with A.C.
and affects reception in a wide band of fre-
quencies in the region 10 to 100 metres. M.
Lehmann’s experiments were repeated by
Mr. R. F. Proctor in the G.E.C. research
laboratories ; an approximate harmonic series
of trains of waves modulated at 100 cycles
per second was detected by means of a short
wave receiver in the neighbourhood of the
lamp. Itshould be made clear that the inter-
ference is very fecble compared to that given
by other common sources, e.g., motors.

Considering the fact that the phenomenon
"% Cosgrove, Warren and Benjamin, J.1.E.IZ., 8o,

p. 401 (April, 1937).
t Loc. cit.
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is not shown by gas-filled lamps (in which
electronic bombardment of the inside of the
bulb is impossible) and bearing in mind other
striking points of similarity with the ‘* buzz
effect,”” one is led to the view that the ex-
planation given above is also applicable here.
Electrons emitted by the (temporarily) nega-
tive end of the filament are accelerated
towards the positive end, which they over-
shoot and strike the very thin layer of evapor-
ated tungsten or tungsten oxide on the inner
surface of the bulb. When the filament cur-
rent is rising from zero the accclerating volt-
age is small, and we have the state of affairs
represented in Fig. 6 (A), with the layer at
a low potential. The accelerating voltage
rises until the potential of the layer jumps
in the manner already described to a value
perhaps as much as two or three hundred
volts higher. As the current decreases the
smaller jump in potential brings the layer
back to its original state. This cycle of
events is repeated in the next half-cycle due
to bombardment at a different point in the
bulb. The almost instantaneous charging
and discharging of the layer results in an im-
pulsive radiation of very short wavelength
(this is decided by the geometry of the lamp)
one hundred times a second.

It is, perhaps, hardly necessary to add that
the best remedy where this unusual form of
interference occurs is to employ gas-filled
lamps in those positions where radiation is
to be avoided.

In conclusion, the author desires to tender
his acknowledgments to the General Electric
Company and the Marconiphone Company,
on whose behalf the work was done which
has led to this publication,

The Industry

NATIO.\IAI_ Radio & Television Service Com-
pany, 155 and 157, Great Portland Street,
London, W.1, is now prepared to undertake
the construction of amplifiers and similar apparatus
to specification.

The Ediswan Loud-Speakerphone inter-com-
munication system is described in a leatlet and
booklet issued by The Edison Swan Electric Co.
Ltd., 155, Charing Cross Road, London, W.C.2.

IFull technical data, characteristic curves and
base connections relating to standard American
valves (Raytheon) are contained in a well-arranged
book available at 2/- post free from Leonard Heys,
Faraday House, Henry Street. Blackpool, Lancs.
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Electron Transit Time Effects in

Multigrid Valves*

Measurements on Short Waves

By M. J. 0. Strutt

(Natuurkundig Laboratorium der N. V. Philips’ Gloeilampenfabrieken, Eindhoven, Holland)

1. Electron Coupling in Heptode and Octode
Frequency Changers

G. 1 gives a cross section, in a plane
perpendicular to the cathode axis, of

an octode frequency changer (type
FCy of Mullard Co.). Under normal opera-
ting conditions (sce Fig. 1a ) grid one (nearest
to cathode) has a bias tension of about
— 9.5 volts and an oscillator swing of about
11 volts peak value. Grid three is positive
(about go volts) and grid four (the input
signal grid) has a bias of at least —1.5 volts
and an input signal. Considering the posi-
tive swing period of the oscillator, grid one
passes an electron stream, which, after
crossing the screen grid three, is partly
returned by the reversed electric field be-

G T ]
0123 45mm

¥1g. 1.—Cross section to scale of octode frequency
changer valve type FC, (Mullard). The oscillator
part consists of the cathode, grid one and grid two
(oscillator anode). Grids thvee and five ave
intevconnected and sevve as scveens. Grid four
is the input signal grid. Grid six is a suppressor.

tween grid three and grid four. A space
charge is built up between these grids during
the positive oscillator swing period. In the

*MS. accepted by the Editor, November 1937.

negative oscillator swing period the first
grid has a considerable negative tension and
passes practically no electrons on to the
further tube parts. Hence no space charge
exists between the grids three and four
during this negative oscillator swing. The
space charge varies periodically in the same
rhythm as the oscillator voltage on grid one.
Now suppose grid four to be connected to
the cathode by an impedance, e.g., the tuned
input circuit. A voltage of oscillator fre-
quency is induced on this impedance by the
periodically varying space charge between
grids three and four. This is called ** elec-
tron coupling.”” Assuming the electron tran-
sit time between grid one and the said space
charge to be very small with respect to the
period of oscillation of grid one, the induced
voltage of oscillator frequency on grid four
may be described as due to a one-sided
negative capacitance from grid one to grid
four. This effect has been dealt with pre-
viously (see Wireless Engineer, Vol. 14, p.
184) and was studied by Messrs. C. J. Bakker
and G. de Vries (Phystca, Vol. 1, p. To45).
The negative capacitance from grid one to
grid four 'varies between — 2z and — 0.6 puF.
for oscillator alternating voltages between
2 and g volts (eff. value) on grid one with
the ¥Cy4 at 200 m. wavelength.-

II. Transit Time of Electron Coupling

On short waves, e.g. at 30 or at 20 m
wavelength, the transit time of electrons
from grid one to the space charge region
between grids three and four is no longer
negligible with respect to the period of
osciltation. This effect may be measured
in a simple way. A diode voltmeter (see
Wireless Emgincer, Vol. 14, p. 478) is con-
nected across the input signal circuit.
Omitting the input signal, this voltmeter
indicates the induced voltage of oscillator
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frequency on the input circuit. Of course,
in the short wave region, claborate shielding
precautions are necessary to prevent spurious
voltages, induced on this circuit in an un-
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due to the neutralising condenser between
these grids. If, however, transit time occurs,
the admittance A,, in the valve from grid
one to grid four lags behind the admittance

known way (see Wireless Engineer, Vol. 14, — jwC,, by a phase angle a (see Fig. 2).
T

1L

LU

Cy | Sa Ss ;L{

S =Cp
4 So S3
7-Cv ;-Ct
J Ll 1
= Ry = Co Cs3 ==C4
T N T Vg T M >
T\

- v R R
T g o y A >250V +

Fig. 1a.—Connections of an octode frequency changer valve.
Jreq ) 8

circuit,
potentiometer.
oscillator of 50 000 ohms.
civeuit.

p- 180). A small variable condenser of
some upl’ max. value and about 0.3 uuF
minimum value is connected between grid
one and grid four. By properly setting this
condenser, on a wavelength of 200 m, the
induced voltage on the input signal circuit
can be made to disappear almost completely.
This means that the electron coupling may
rather accurately be represented by a nega-
tive one-side capacitance from grid one to
grid four at this frequency. The small
residual induced voltage on the input circuit
at the best setting of the neutralising con-
denser connected between grid one and grid
four indicates, that already at 200 m wave-
length a small transit time effect is present.
Let us consider the effect of this transit time
on the negative capacitance — C,, of the
valve between grid one and grid four. In
Fig. 2 a vectorial admittance diagram of the
different quantities is drawn. If no transit
time effect occurs, the negative admittance
in the valve from grid one to grid four is
represented by — jwC,, and may be com-
pletely neutralised by the admittance jwC,

Vo is the negative bias (A.V.C.) of the input grid. Ry, 250-0hm bias resistance.
Ry, 700-0lim  potentiometer. R,, 6,500-0/im. potentiomeler.

Si. C,. C,, are parts of the tuned input
R,, 2,000-0hm
R, leakage vesistance of

Cy. capacitance of 200 upF. C,, C,, C, Sy, Sy are parts of the oscillator
Sa S5 arve parts of the intevmediate frequency transformer.

C,, C,, C, are block condensers.

This admittance A4,, has a component
— I/Ry, and a component —jwC,, and may
hence be compensated by a conductivitance

4jwCy’

REAL AXIS

Tig. 2.—Vectorial diagram of adwmittances between
grid one and grid four.

1/R, in parallel with the neutralising con-

denser C,. The phase angle a is given by :
tan a = 1/RywCyy

If the transit time of electrons from grid
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one™ to the space charge region between
grids three and four is ¢ (secs), a will be
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taken at 500 ¢/s, hold good to about 6o
Mc/s (sce Wireless Engimeer, Vol. 14, p.

cqual to wt, where w is 27 times the frequency  478-488). The resistances were measured
+
a
o
Na— o
AN
b Lo =
PLE et +
Rn 1 ( < 1
02 LB © #4Cn o) ‘Cib+
T Cp= 0,0 M osc.
R1
[—ovw —— AAAAAA——
L, [ i
Zslaful . T _

Fig. 3.—Connections of

D; and D, ave diode vollmeters (acorn type diodes).
C, are block condensers, 20 000 puF.

frequency.

neutralising vesistance. Ry, leakage vesistance

apparatus for measuring adwittance hetween grid one and grid four.

L, C parts of circuit tuned to the oscillator
C, and R, ave neutvalising capacitance and

of 50000 ohms. Cy, capacitance, 200 ppF.

M, coil of a few turns, coupled to oscillator.

in ¢/s. We can thus measure this transit
time by determining the values of R, and
of C,.

III. Measurements of Transit Time of
Electron Coupling

No continuously variable resistances of
very small dimensions, necessary for short
wave measurements were available. There-
fore, fixed resistances were connected be-
tween grids one and four, in series with a
mica blocking condenser of 20 000 pul?, which
was necessary because of the diflerent direct
voltages on grids one and four. The scheme
is given in Fig. 3. The oscillator voltage
was put between grid one and cathode, using
a bypassed bias resistor R; of 50 000 ohms.
The coupling coil M has only a few turns.
The oscillator voltage is measured with the
diode voltmeter D, and is kept constant
during the measurements. A second diode
voltmeter D, is used to measure the voltage
across the circuit CL, which is tuned to the
oscillator frequency. With every value of
R,, the variable neutralising condenser C,
is set thus that D, shows a minimum value
of the voltage on the circuit CL. The diodes
used in the voltmeters are acorn valves.
The absolute calibrations of these voltmeters,

separately on the wavelengths used, as to
their actual short wave resistive and capaci-
tive impedance components. In the following
table some impedance values of such re-
sistances are shown by way of examples:

TABLI 1
Rated Measured Measured resist-
value of D.C. ance at 31 m
Resistance. Resistance Wavelength.

Ohms Ohms. Ohms.

40 000 44 000 44 600

80 ooo 81 o0 70 000
125 000 119 000 60 500
200 000 215 000 13f 000
400 000 571 000 236 000
800 000 766 ooo 398 ooo

These resistances were measured on short
waves by connecting them parallel to a
circuit, using apparatus, described in a
previous article (see Wireless Engineer,
Vol. 14, p. 47%). Their parallel capacitance
was about 0.5 puF. In Fig. 4 the induced
voltages on the grid four circuit are plotted
as a function of the resistances R, with the
neutralising condenser C, set according to
a minimum value of the induced voltage for
every resistance value. The resulting values
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of C;4 and R,, are for a wavelength of
31m at ¢ volts eff. oscillator tension
Ryy = — 116 000 0hmis ; €y = — 0.75 pul’,
tan a = 0.190.

It is reasonable, to assume, that tan a will
only depend very slightly on the oscillator
voltage, as the transit time is chiefly deter-
mined by the positive potential on grid three
and by the space charge between grids three
and four (which, of course, is a function of
the oscillator voltage). The transit time ¢ is
found to be 3.1 X 107" secs. This transit
time may be calculated independently from
the dimensions of Fig. 1 and from the tension
on grid 3. The distance from grid one to
grid three is about 0.55 mm and the dis-
tance between grid three and grid four about
3.25 mm. The electrons pass across grid
three with a velocity v given by mv% = 2 ¢/,
where m and ¢ are the mass and the electric
charge of an electron and V is the tension
of grid three, being 70 volts in our measure-
ments. This velocity is slowed down to zero
between grid three and grid four. Assuming
the mean velocity to be v/2 in this region, and
also between grid one and grid three, the
transit time from grid one to grid four is
given by 2d/v, where J is the distance.
Before grid four the electrons build up the
space charge in the positive oscillator swing

0’5

0 |
80 200 300 400 500

600 x1103

Tig. 4.—Curve for detevmining the neutvalising

rvesistance R, of Fig. 3. Vertical : Volts on

diode voltmeter D, of Fig. 3. Hovizontal : re-
sistance values R, of I'ig. 3 (ohms).

period. With a value of e¢/m — 17.6 x 10!t

(cm? sec.~% volts—1) in practical units one
obtains :

;- 2d _ 2 X 0.37
<2_e‘) (V)2 (35.2 X 10 X 70)}
m, = 2.I X 107? sec,
We see that the calculated value of the

transit time is of the same order of mag-
nitude as the value of the measured transit
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time. Electrons which turn several times
round the wires of grid 3 may cause this
deviation.

IV. Mutual Conductance from Grid One to
Grid Two

The electrons are prevented from going
directly from grid one to grid two (consisting

¥

GRID 2
Iy GRID 1

N
-

Fig. 5.—Equivalent civcuit diagrvam for measuy-
ing the complex transconductance between grvid
one and grid two of octode.

ol two rods, see I'ig. 1) by the supporting
rods of grid one. They are first drawn
through grid three and the electrons, which
return from the space charge region before
grid four, are partly drawn to grid two. If
this picture is correct, a considerable phase
angle of the mutual conductance from grid
one to grid two must exist. If this mutual
conductance has on short waves the complex
value S = S, —7S,, then tan wf; = S,/S,,
where £, is approximately the transit time
from grid one to grid two. This transit
time ¢; will under similar circumstances
(same value of the tension on grid three) be
approximately twice the transit time /,
calculated above between grid one and grid
four.

In measuring the phase angle of the mutual
conductance from grid one to grid two, a
method due to F. B. Llewellyn (Proc. Inst.
Rad. IEng., Vol. 22, 1934, p. 947) was used
with slight modifications. The scheme is
shown in Fig. 5, where the grid is grid one
and the anode represents grid two of an
octode. Let S be the mutual conductance
(complex), Y, an admittance consisting of
a small resistance (of 1o ohms), Y, an
admittance consisting of a small inductance
(of 0.050 X 10~® Henry), Y,; an admittance
consisting of a parallel circuit of an in-
ductance, a variable capacitance and a
variable resistance, 17, the input alternating
voltage (about 0.1V), V, the output alter-
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nating voltage, I, the mput A.C., I, the
output A.C. Then:

L= (Y; + YY)V, — YoV,
Io=1(S— Yoi)Vi + (Y, + Ym')Vo-
As I, 1s zero:

S Y()i
Yo +- Yoi

The admittance Y, is adjusted to make
V, zero (this voltage is measured with an
amplifier and a diode voltmeter). Obviously
we have in this case: S = Y,;, which deter-
mines the slope S, as the admittance Y, is
known.

The actual measuring apparatus is rather
elaborate and completely screened. At g.I
m wavelength for a tension of 70 volts on
grid 3, 100 volts on grid two, — 1 volt on
grid one and — 1.5 volts on grid four, the
slope was found to be :

S=1S|e ", with
and ¢ == 58 degrees.

v, V.

|S| = 1.66 majvolts

Taking a transit time of {; = 4.2 X 10°*
secs, wiy = 2.00 X 108 . 4.2 X 107% = 0.87 or
about 50 degrees. As our calculation of ¢,
is rather rough, the agreement might be
called sufficient. Some electrons will oscil-
late several times about grid three and thus
cause an increase of the phase angle of S.

If the above picture of the electron paths
is right, the transit time f/, should be pro-
portional to (V,)~% where V' is the tension
of grid three. This should also held for the
phase angle ¢ being equal to wf;. Some
measurements gave (9.1 m wavelength) :

V, (Volts) ¢ = wi; (degrees)

40 71.3
50 66.1
60 62.5
70 58.5
8o 54.5

Here the tensions of grids one, four and two
were — I, — I.5and go volts.

The proportionality of ¢ to (Vg ~i is
approximately satisfied by these measured
values.

1f the tension of grid four is made more
negative, the returning point of the electrons
will lie nearer to grid three and the transit
time ¢, will be decreased. This was also
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checked by some measurements (9.1 m wave-
length).

V4 (volts) ¢ = wt, (degrees)
0 60.1
—2 59.7
-5 47-5
1o 45.5
~ 20 42.5
The tensions of grids one, two and three
were: — I, go and 70 volts.

An elaborate account of further measure-
ments of the complex mutual conductance
in multigrid valves on short waves will be
available for publication at a future date.

A new type of octode, called ““ four beam
octode,” was invented by the author, in
which electrons pass directly from the cathode
through grid 1 to the oscillator anode,
avoiding the large phase angles measured
above for the F.C.4. Furthermore, in this
new four beam octode (Mullard type E£.K.3)
screens prevent eclectrons, on arriving at
grid 4, from returning to the oscillator
space, thus avoiding frequency drift by
biasing grid 4 (see Wireless Engineer, Vol. 14,
1937, p- 187). The valve E.K.3 contains a
resistance in series with a small condenser
between grid 1 and grid 4 in order to
neutralise electron coupling as was described
above.

V. Transit-time Current

An effect was described previously (Wire-
less Engineer, Vol. 14,1937, p. 190), by which
electrons could land on a negative grid (e.g.
— 3 Volts) in a hexode frequency changer.
This electron current was called transit
time current and will be dealt with more

¥ig. 6.—Diagram of

electron path belween

grid two and anode of

a tetvode valve, causing

a transit time d.c. to
grid one.

claborately here. The simplest valve, in
which it may occur, is a tetrode (Fig. 0).
The anode has a negative tension with respect
to the cathode of some volts, and, moreover,
an alternating voltage of some volts and
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of a short wavelength (e.g. 10 m). Grid two
has a positive tension V, of about 100 volts
and grid one has a negative tension of some
volts. Electrons are drawn from the cathode
region through grid one by the positive
tension of grid two and enter the space be-
tween grid two and the anode with a velocity

TIME

Fig. 7.—Alternating volts on anode of Fig. 6
(vertical) against time (hovizontal).

v given by mv® = 2 ¢}’,. In this space their
velocity is slowed down to zero and the
clectrons travel again towards and through
grid two, coming again in the vicinity of grid
one. If no alternating voltage is applied
to the anode, no electrons can reach grid one.
It is easy to show that an alternating voltage
of high frequency on the anode can accelerate
some clectrons so much that they are enabled
to reach grid one in spite of its negative
tension. In Tig. 7 the alternating anode
voltage is shown as a function of the time.
Assume an electron, entering the grid two

anode space in the point A of Fig. 6 at the
moment .4 of Fig. 7. This electron will be
less slowed down during the period A-C
(Fig. 6 and Iig. ) than without alternating
volts on the anode. Hence the point C of
Tig 6 will lie nearer to the anode than would
have been the case without alternating
voltage on the anode. During the period
C-B (Figs 6 and 7) the electron will be more
and longer accelerated than without alter-
nating volts on the anode. Hence it will
leave the grid 2 — anode space at B with a
greater velocity than at the point 4, when
entering this space. This excess velocity
will enable it, under favourable circumstances
to reach grid one. The excess energy of the
electron under consideration is of the order
of el,, where I, is the amplitude of the
anode alternating voltage. Hence it may
reach grid one, if its negative tension is also
of the order of I,, but not much greater.
By considering electrons, entering the grid
two — anode space at other moments of the
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curve of Iig. 7 it will be seen, that the case
considered above, is extremely favourable
for obtaining excess energy in this space.
It may be shown mathematically that the
transit time current to grid one is pro-
portional to f2FE, *d*V, where f is the
frequency, E, the anode voltage ampli-
tude, d the distance between grid two and
the anode and V', the tension of grid two.
This holds for small voltages F,, compared
with 7, and for electrons, travelling only
once on the path considered above. In
reality, some electrons will travel this path
several times, thereby gathering more excess
energy, if conditions are favourable.

VI. Transit-time Detector

Obviously the valve of Fig. 6 may be
considered as a means of obtaining D.C. out
of A.C., which is commonly called a detector.
Using the circuit of Fig. §, with a com-
mercial tetrode, the current ¢+ was measured
as a function of £, (Fig. 9). A normal
detection curve, first quadratic and then for
larger voltages E, becoming linear, results.
Thus a new type of detection, which might
be called transit time detection, is estab-
lished.

Vo

[}

@Ea(:.l?)m R

_‘O
Q
le—L.F-VOLTAGE—>

o

T

Fig. 8.—Circuit diagram for transit iime detector.
Cy ave block condensers, o,5 uF. Ry, bias ve-
sistance, about 300 ohms. C, condenser of 100
wppk. R, leakage vesistance of about 1 megohm.

This transit time detector may in one tube
be combined with a low frequency amplifier.
The condenser C; between grid two and
earth in Fig. 8 should be of the same magni-
tude as the condenser C in this case and the
screen grid tension must be supplied in series
with a resistance of about 0.5 megohm. The
screen grid serves as anode of the triode :
cathode, grid one, grid two and the ampli-
fied L.F. voltage is generated across the
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resistance in series with the grid two tension
supply.
Just as a diode may also be used as a fre-

=

LR VvOLTS

1 2 3 4
Ea//Z voOLTS

t1g. 9.—Detected volts (vertical), being current
1 multiplied by R of Fig. 8 as a function of the
H.F. voltage (eff. volts) for a tetrode valve type

RCA 35 with 60 volis on the screem. Wave-
length 10 m.
quency changer (see Wireless Ingineer,

Vol. 13, 1930, p. 73-80), the same holds for
this transit time detector. Several schemes
of connections can be devised for this end,
which, however, would take too much space
to discuss here.

VII. Summary

Section I explains that the electron coup-
ling in octode frequency changers may be
represented by a one-side negative capacit-
ance from the oscillator grid (grid nearest to
cathode) to the input grid (grid f{four),
if no transit time of the electrons, travelling
from grid one to grid four has to be taken
into account. Section II deals with this
transit time and shows that a one-side
negative resistance must be considered in
parallel to the one-side negative capacitance
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as a result of electron transit time. By
measuring this negative resistance and

negative capacitance, the said transit time
may be estimated. Section ITI deals with
these measurements at 31 m wavelength and
gives a comparison of the measured transit
time effect with the roughly calculated
transit time, which coincide very nearly.
Section TV deals with measurements of slope
(trans-conductance) from the oscillator grid
to the oscillator anode of an octode and
shows that a great phase angle (some 60
degrees) occurs in this slope at g m wave-
length due to the transit time of electrons.
The calculated times are shown to be in
sufficient concordance with the measured
values. In Section V the transit time current
is dealt with, being a small D.C. flowing
to grid one, having a negative bias of some
volts, of a tetrode, the anode of which is
connected to a short wave voltage supply
in addition to a negative bias, whereas the
screen grid is positive. Section VI gives
an application of this transit time current
effect to a new type of detection.

The author expresses his appreciation for
the able assistance of Dr. K. S. Knol and
Dr. A. van der Ziel in obtaining some of the
above data.

Notation for Piezo-Electric Quartz

A pamphlet of 10 pages and 4 Figures.
lished by H.M. Stationery Oftice. Price
{Postage extra).

At the request of the Department of Scientific
and Industrial Research, a report on this subject
was drawr up by the N.P.I.., the Post Office, the
Marconi Co., and Standard Telephones and Cables,
Itd. This report was circulated to scientists and
institutions throughout the world. The present
pamphlet is based on the original report, with due
consideration of the comments received.

In view of the large use now made of quartz
plates, it is very desirable that a standard method
of defining the various planes and axes should be
adopted. The pamphlet sets out very clearly a
complete system of nomenclature, drawn up after
a careful study of the literaturc of the subject.

Occasionally alternative notations are referred
to and their disadvantages pointed out. The
scope of the pamphlet is indicated by the section
headings : introduction, axial notation, dimensions’
of vibrators, types of vibration, elastic properties,
piezo-electric properties, crystal faces, types of
cut, twinning, bibliography.

1t is to be sincerely hoped that everyone con-
cerned with the subject will obtain. the pamphlet
and employ no other notation than that so carefully
set out. G.W.0.H.

Pub-
3d.
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Correspondence

Letters of technical intevest ave always welcome.

In publishing such communications the

Editors do not necessarily endovse any techwical or geneval statements which they may contain

Background Noise
To the Editor, The Wireless Engineer.

SIr,—I write in connection with Mr. D. A
Bell's letter published in your April issue. It is
there stated that I have used certain results to
condemn the whole thermal hypothesis of valve
fluctuations. This statement is not in accord with
my views. My results were interpreted as rebutting
the thermal hypothesis as it then stood; the
rebuttal does not necessarily apply to the modified
thermal hypothesis now proposed.

Llewellyn’s original hypothesis held that a space
charge limited valve of any type generated a
fluctuation current,

— 4kT

1 P
where T was taken as T, the absolute temperature
of the cathode. The experiments of Pearson and
myself showed that with diodes 7./2 was a more
suitable value, and this modification to the hypo-
thesis was made, but without convincing theoretical
justification. My later experiments with triodes
showed that then T was many times 7,. Attempts
had been made to explain such results as due to
the coexistence of the (Llewellyn) thermal fluctua-
tion and a residual shot effect due to incomplete
space charge.

My experiments showed that such an attempt
led to the conclusion that the thermal contribution
was negligible compared with the (supposedly
residual) shot contribution. It was therefore
argued that valve noise was due to shot effect and
that thermal agitation fluctuations in the anode
stream were non-existent or negligible. According
to Bell, however, the new thermal hypothesis is
limited to diode valves, on the ground that space
charge limitation is necessarily incomplete in any
other type. The above line of argument, involving
measurements with triodes, is no longer admissible
as a refutation of the thermal hypothesis: it has,
however, served its purpose, for the hypothesis
it condemned is now rejected.

As to the probable validity of this new limited
thermal hypothesis, the writer is undecided. Ex-
periment does not confirm it, nor does it confirm
any other hypothesis so far propounded. On the
theoretical side the decision must rest with the
pure physicist rather than the engineer.

As to its technological suitability as a method of
interpreting observed results, the writer has very
marked views. Ior if the alternative shot inter-
pretation be used, self-consistent results with a
given multi-electrode valve can be obtained when
that valve is used as a diode, triode, tetrode and
pentode. Since the temperature of the anode
stream is at present indeterminate in all but the
diode connection, and is vastly different for each
connection, thermal interpretation is meaningless :
it is also technologically inconvenient since the

df

B

thermal equation does not lend itself so easily to
the computation of signal/noise ratio.

It may be noted that if the modified thermal
hypothesis is to be proved experimentally the agree-
ment obtained must be very good to be convincing,
for an effective temperature of 7./z exists in the
retarding field according to the simple shot hypo-
thesis. Approximate support for the thermal
hypothesis in the space charge régime may thus
merely represent a shot fluctuation tending towards
its necessary value in the retarding field region.

For the reasons outlined in this letter, the writer
would have preferred to express the results of
Messrs. Percival and Horwood in terms of the shot
expression. Their use of the thermal interpreta-
tion, however, in no way detracts from the value
of their work, for they have quoted the equivalent
grid resistances R, and these are the same on both
hypotheses. F. C. WiLuiawms,

Electrotechnics Department,
The University of Manchester.

Critical Distance Valves and Beam Tetrodes
To the Editor, The Wireless Engineer.

SirR,—In the April 1938 issue of The Wireless
Engineer, there appears a letter written by Mr. J. H.
Owen Harries on the subject of Critical Distance
Valves and Beam Tetrodes, in which reference is
made to a recent paper of ours*. We trust that
we have misunderstood Mr. Harries’ remarks, but
it appears to us that he believes our interest in
this subject to be other than purely technical.
Since this is not the case, we shall confine our
remarks to the technical aspect of Section (9) of
his letter.

Mr. Harries criticises our *“ endeavour to explain
the operation of beam tetrodes in terms of the usual
space-charge effect,” and then states that “ certain
properties of secondary radiation are studiously
ignored.”

It may be pointed out that our discussion of the
beam tetrode is presented merely as an example of
the applicability of the general theory which was
the principal subject of the paper. In considering
the operation of such tubes, it would appear to us
that the following factors must be considered in a
complete analysis of the problem : (1) the space-
charge effect of the primary electron stream upon
the potential distribution between accelerator
grid and anode, (2) the distribution of forward
velocities of the electrons, including both tem-
perature distribution and the effects of deflection
by intermediate electrodes, and (3) the space-
charge effect of the secondary electrons emitted
from the anode and the accelerator grid. In our
paper we mention these factors and others. It is
true that in our analysis only the space-charge

* “Effects of Space Charge in the Grid Anode Region of Vacuum
Tubes.”” Bernard Salzberg and A. V. Haeff, RCA Review, Vol. 2,
No. 3, pp. 336-374 (January, 1938).
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effects of the primary electron stream are considered
quantitativelv. It is our belief based on theoretical
considerations and experimental results that the
other factors are not of primary importance in
determining the operation of the tubes which we
discussed. Certainly a quantitative treatment
of all factors influencing the operation of beam
tetrodes would be highly desirable.

We shall await with great interest the promised
publication of Mr. Harries’ explanation of the
mechanism of the critical distance.

BERNARD SALZBERG.
A V. HAEFF.
R.C.A. Manufacturing Co. Inc.

Harrison, N.J.

Short-wave Transmitters with Spherical Circuits

To the Editor, The Wireless Enginees.

Sir,—I read with much interest the Editorial bv
Prof. G. W. O. Howe in the March issue of vour
journal dealing with Hollmann's experiments on
Kolster’s circuits, and I write as I {feel sure that
you must be unaware of the experiments which
have been carried out on the same lines in this
country by three British Radio Amateurs, namely,
G5VY, G6JI and G8SK during the past two vears.

I was privileged to be among those present at a
mecting of the \Walthamstow and District Radio
Society on July 4th, 1936, when Mr. Vickerv
(G5VY) gave a lecture-demonstration of what he
described as “° A High ) transmitter,”’ using two
spun aluminium ““hats ”’ for inductance and capaci-
tance on a wavelength of 56 Mc/s based on the
Kolster theory.

Since then three of these transmitters have been
constructed for 5 metres and two for 2} metres
all giving excellent results—ordinary valves (with-
out de-capping) being used as oscillators—and the
following 1s a brief outline of some of the results
obtained with them.

Efficiencies of some 70
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of transmitters utilising Kolster circuits was made
early in 1935.
L. J. FirzGEraLD.
London, E.11.

Deflection Valves for Ultra Short and Decimetre
Waves

"To the Editor, The Wireless Engineer.

Sir,—Recently a good deal of publicity has been
given to the idea of using °‘ deflection valves’’
which employ a beam of electrons which is deflected
with the object of producing extremely high fre-
quency oscillations.  Mr. F. M. Colebrook’s article
in your issue for April last, pages 198 to z2or,
entitled ** Ultra Short and Decimetre Waves,”’
expresses the viewpoint of the Radio Research
Board with regard to this matter.

The prior history of this technique is not well
known and the following notes may be of interest
to your readers.

1. One of the earliest types of electron discharge
tube is the cathode-ray oscillograph. The history
of the development of this device is given in a paper
by McGregor Morris and Mines (journ. I.E.E.,
Nov. 1925, Vol. 63, No. 347, pp. 1056 to 1107).

2. Parallel with the development of the ordinary
short stream 3/2 law (control grid) valve (based on
the work of Fleming, de Forest and Langmuir),
another type of amplifier and frequency multiplying
valve was suggested. The first inventor appears
to be Robert von Lieben. He described, in German
Patent No. 179807, dated 1906, a valve employing
a jet of cathode rays (which he speaks of as being
similar to that used by Wehnelt for other purposes
in 1905) which was deflectable over two hollow
cylindrical anodes. The jet current to one of these
cvlinders was used to energise an output load.
This valve appears to be one of the earliest types

per cent. on 5 metres
with inputs of {rom 6 to
10 watts. The s-metre
oscillators have been used
to drive a push-pull P.A.
stage, and the resultant
signals are as stable as
cryvstal-controlled  trans-
mitters on lower {fre-
quencics. The 24-metre
oscillator has been modu-
lated and 1s regularly
received on schedule at
a distance of 6% miles
on a super-het. receiver
without the use of special
antennae at either end.
The photograph shows
two of Mr. Vickery's
transmitters in which the
spun aluminium “‘hats”
are plainly visible; the
transmitter on the right
operates at 56 Mc/s, that
on the left at 112 Mc/s.

The first of the series

WWAWLamericanradiohistorv.com
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of thermionic relay, and is clearly based on cathode-
ray oscillograph technique.

3. Very shortly afterwards, in 1906, Dieckmann
and Glage in German Patent No. 184710 described
improved anodes over which the jet was caused
to move. Their object was to obtain ‘‘ proportional
amplification,” 1i.e. distortionless amplification.
They connected their output electrodes in a push-
pull manner which was similar to that illustrated
in Fig. 1 of Mr. Colebrook’s article.

4. In 1913, Rene Zei, in British Patent No.
18438, described a similar idea. He moved his
cathode mechanically.

5. Nasarischwily (Ann der Physik, 1921, Vol
64, p. 759) made a deflection valve which he de-
scribed as being similar to the tube used as an
oscillograph by Samson in 1918 (see McGregor
Morris and Mines's paper, Figs, 31, 32 and 33).
By employing an output electrode upon which the
jet impinges and which is electrically coupled back
to his deflecting plates, Nasarischwily produced an
oscillator capable of generating high frequencies.

A further development of the idea is to cause the
jet to move over a number of contacts or anodes
for every cycle of the input deflecting force. A
frequency multiplier is thereby produced. Such
an arrangement was described by Van der Bijl in
1918 (U.S. Patent No. 1613626).

6. Dieckmann and Gebbert in 1921 (German
Patent 375808) tackled the problem of obtaining
an appreciable current in a long and deflectable
jet of electrons. They reduced the length of their
jet to get a larger current. As they pointed out
in two papers in Jahvbuch der drahtlosen Tele-
graphie (1922, Vol. 19, p. 194, and 1923, Vol. 22,
p. 107), their tube did not compete with the ordinary
type of valve because the current to voltage ratio
was too low, as, also, was the sensitivity to deflection.

7. A study of these publications shows very well
the real difficulty of the deflection valve, which is
not specifically mentioned in Mr. Colebrook’s paper.
If the jet is made long, by the use of an electron
gun in a manner similar to many of the attempts
mentioned above, and to the tube used by Mr.
Colebrook, the ratio of current to voltage is far
too low to compete in efficiency with ordinary
control grid valves. The valve described by Mr.
Colebrook will require an anode load of the order
of at least four megohms, which is quite an im-
practicable value for a power handling device. The
total DC power handled by the jet is only one watt.
If the jet in a deflection valve is made shorter
the current to voltage ratio is still too low to com-
pete with the control grid valve, apd sensitivity to
deflection is greatly reduced.

8. Another deflection wvalve in which, like
Dieckmann and Gebbert’s tube, sensitivity to
deflection has been sacrificed in an endeavour to
obtain a reasonable current to voltage ratio, was
described by Strobel in U.S. Patent No. 1757345
(1928).

9. Other publications are as follows :—

U.S. Patent No. 1720724

s ., 1659636

, 1763309

m i 1836569
German . ., 450040
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Experiments with an Amplifying Valve on the
Transverse Field Principle, H. Alfven, Zeitschr.
f. Hochf. Tech., July 1931, Vol. 38, pp. 27-29.

In the last year or two a large number of British
and other patents have been granted dealing with
this type of valve, but none of these appears toadd
anything fundamental to the work of the earlier
investigators.

ro. British Patent No. 313882 of 1930 to the
Associated Telephone and Telegraph Company,
states in the beginning that it is intended to reduce
the length of the jet (despite the sacrifice of sensi-
tivity) in an endeavour to get a better current to
voltage ratio. The attempt was a failure. A valve
made up in accordance with the drawings to this
patent gives a power output of only about 0.000087
watt into a load of 8,700 ohms, and it requires an
H.T. supply of the order of 500 volts to get a total
jet current of only 4 mA. I also built up a model of
Dieckmann and Gebbert’s valve (item 6) and the
maximum power output obtained was only
0.000000202 watt into a load of 60,000 ohms across
push-pull connected targets.

11. During 1928 and 1929 I explored the possi-
bilities of the deflection valve when endeavouring
to improve the known methods of generating ultra-
high frequencies for the purposes of television. 1
obtained two British Patents, Nos. 328680 and
366053. The specifications to those patents con-
tained what now appears to be a very complete
analysis of the deflection valve idea; but the
difficulty of a jet current to voltage ratio still
existed and this difficulty was not overcome
despite protracted work on my part at that time
in conjunction with the General Electric Research
Laboratories at Wembley.

12, Afterwards, a successful solution of the
difficulty of the current to voltage ratio was found
as a result of some research which was first pub-
lished in my British Patents Nos. 380429 and
385968 (1931). It was also described some vears
later in The Wiveless Engineer, April 1936, Vol. 13,
No. 151, pp. 190 to 199.

13. A further problem of the deflection valve
is the fact that when the jet moves from one con-
tact to another (for example, from one bucket to
another in Mr. Colebrook’s I'ig. 1} a cross field is
produced, due to the voltage drop in the load,
which tends to counteract the deflection. This
may be overcome by employing an electrode having
mesh covered openings in front of a target in the
manner shown in Figs. 17, 18 and 23 of the above-
mentioned British Patent 380429.

14. Mr. Colebrook describes an idea of utilising
secondary radiation to increase the current change
produced by detlecting the jet. This was first
described by Hopkin in U.S. Patent 1920863 (1932).

15. In the laboratory of this company, we have
recently succeeded in producing deflection valves
capable of operating on quite high frequencies, and
of delivering appreciable powers, by utilising the
technique described in British Patent 380429.
It is hoped to publish this work before very long.
I should be very interested to hear of any work by
other investigators in this direction, and of any
corrections or additions to this necessarily brief
history. J. H. OweEN HARRIES,

Director, Harries Thermionics I.td.

London, §.W.19.



June, 1938

2174.

2175.

2176.

THE

WIRELESS

ENGINEER

325

Abstracts and References

Cormpiled by the Radio Research Board and reproduced by arrangement with the Department
of Scientific and Industrial Research

Feor the information of new readers it is pointed out that the length of an abstvact is generally
no indication of the importance of the work concerned. An important paper in English, in a
jJournal likely to be veadily accessible, may be dealt with by a squarve-brvacheted addition to the
title, while a paper of sinilay importance in German ov Russian may be given a long abstract.
In addition to these factors of difficulty of language and accessibility, the nature of the wovk has,
of course, a great influence on the useful length of its abstract.

PAGE
Propagation of Waves ... 325
Atmospherics and  Atmospheric
Electricity 327
Properties of Circuits 328
Transmission 330
Reception 331
Aerials and Aerial Systems 333
Valves and Thermionics 334

PROPAGATION OF WAVES

THEORY OF CyLINDRICAL DIELECTRIC CABLES
[ Wave Guides’'| AND RELATIONS WITH
THE Turory orF CoaxraL CaBris.—A. G.
Clavier. (Bull. de la Soc. fran¢. des Elec.,
April 1938, Vol. 8, No. 88, pp. 355-338.)
It is suggested that when the technique re-
lating to ‘' hyperfrequencies’” has been
improved, wave guides may be used for
television, etc., instead of coaxial cables.
The type of guide nearest to the coaxial cable
is here studied ; it is a single cylindrical
conductor enclosing a cylinder of dielectric.

WaveE GUIDEsS ¥rorR ELecTrricaL TRaNs-
MmissioN.—G. C. Southworth. (Flec. Engin-
eering, March 1938, Vol. 57, No. 3, pp.
91-95.)

PorAR MOLECULES IN THE [ZARTH’S ELECTRIC
FIELD AS ABSORBERS OF WIRELESS WAVES.—
M. C. Holmes. (Journ. Franklin Inst.,
March 1938, Vol. 225, No. 3, pp. 309—-314)

Water molecules oriented by the earth’s electric
field may be expected to resonate and cause absorp-
tion of energy at wavelengths of 0.3-2.3m. A
process analogous to anomalous dispersion might
cause long-distance propagation along a layer, or
reflection at vertical incidence.

2177. 5M-WAaAVES, DELLINGER LFFECT,

AND THE
AURORAE [Long Distance Reception of sm
Waves, and of 10 m Waves during Darkness,
reiated to Dellinger Effect: Periodicity of
28 to 29 Days: Auroras {requently corre-
spond also].—I. Stoye. (E.N.T., Feb. 1938,
Vol. 15, No. 2, pp. 35-36.)

2178. ON THE ProracatioN or HIGH-FREQUENCY

Rabro WavEes oF aBouT 30 Mc/s [Compara-
tive Study of Reception from 75 and
3100 km: Two Modes of Propagation].—
K. Maeda & T. Tukada. (Rep. of Rad. Res.
tn Japan, Oct. 1937, Vol. 7, No. 2, pp. 97—
108.) See 1738 of Mav.

217%9.

2180.

2181,

2182,

2183.

PAGE
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Phototelegraphy and Television 340
Measurements and Standards 342
Subsidiary Apparatus and Materials 344
Stations, Design and Operation ... 348
General Physical Articles .. 348
Miscellaneous 349
THeE ULTrRa-HIGH T'REQUENCIES : A REVIEW
or CoxDITIONS IN 1937 [with Graphs of
Daily Observations of Ilighest Receivable

Frequency, Jfor Distances more than 1200
Miles and for Distances up to 8oo Miles].

D. W. Heightman. (Wireless World, 21st
April 1038, Vol. 42, pp. 356-357.) Observa-
tions in 1938 (up to March) show a con-
siderable drop in the upper irequency limit.

STABILITY OF RECEPTION AT Two METRES
[Ultra-Short-\Wave Fading Tests over 6o km
Lawrenceville/Deal Path obstructed by Hill :

with Charts). — A. Decino. (Bell Lab.
Record, March 1935, Vol. 16, No. 7, pp.
244-247.)

DEVIATION oF SHORT RADIO WAVES FROM
LoNpoN/NErw YorK GREAT CIRCLE PaTH
[Observations using Steerable Receiving
\erial show Serious Deviations at Night :
[.arge Deviations to the South are Common :
Great Circle PPath Normal in Daylight]. —
C. B. Feldman. (Nafure, 19th March 1938,

Vol. 141, pp. 510-511.}

CoMPARISON OF FIELD INTENSITIES OF
SHORT WAVES RECEIVED SIMULTANEOUSLY
rrROM Luroreax Srtations at Two Dir-
FERENT PoINts 1IN JaraN [in 1035].-
Amisina & others. (Rep. of Rad. Res. in
Japan, Oct. 1937, Vol. 7, No. 2, pp. 75~-89.)

A NEW ATTACHMENT THEORY OF THE
IoxosPHERE [Electrons disappear mainly by
Attachment to Molecules or Neutral Atoms,
not by Recombination : Negative Ions pro-
duced by Electron Attachment eject Llec-
trons by Photoelectric Effect of Sunlight :
Seasonal I’y Variations explained without
Assumption of Great Temperature Differ-
ences: etc.].—T. Tukada. (Rep. of Rad.
Res. in Japan, Oct. 1937, Vol. 7, No. 2
Pp. 121-144.)

B
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2184. TonisaTION, NEGATIVE-ION [FORMATION, AND
RECOMBINATION IN THE IONOSPHERE.—
N. E. Bradbury. (Terrestr. Magnetism,
March 1938, Vol. 43, No. 1, pp. 55-66.)
The full paper, a summary of which was dealt
with in 1757 of May.

2185. CONSTITUTION OF THE IONOSPHERE AND THE

LLoRENTZ PoLARISATION CORRECTION, and
A FUNDAMENTAL I’ROBLEM CONCERNING

THE LORENTZ CORRECTION TO THE THEORY
oF REerFracrioN.—H. G. Booker & L. V.
Berkner. (Nature, Vol. 141, 26th March
1938, Vol. 141, pp. 562-563 : Science, 18th
March 1938, Vol. 87, pp. 257-258.)

(i) Observations, at the Department of Terrestrial
Magnetism, on the reflection of waves of frequency
less than the gyromagnetic frequency supports
the Lorentz theory. Interpretation of observations
by Martyn & Munro (1282 of April) is criticised.
(if) “* Details of these observations will be pub-
lished elsewhere. Comparison with Goubau’s
theoretical treatment leads us to believe that it is
impossible to interpret these observations in terms
of the Sellmeyer theory, but that no objection
exists to their interpretation in terms ot the Lorentz
theory. 1t would appear therefore that it is the
Lorentz theory which must be used in the iono-
sphere at oscillation frequencies employed in
ordinarv broadcasting. But since it is the Sell-
meyer theory which must be used at sufficiently
small oscillation frequencies we are faced with the
following problem : At what frequency and in what
manner does the transition from the Sellmeyer to
the Lorentz theory take place ? ™

2186. EFFECT OF LONGITUDINAL MAGNETIC FIELD
oNx THE REFRACTIVE INDExX anND Con-
DUCTIVITY OF loNISED AIr [Calculation by
Method taking Collisional Frequency into
Consideration : No Indication of Infinite
Values : Agreement with Experiment].—
S. S. Banerjee & B. N. Singh. (Nafure, 19th
March 1938, Vol. 141, pp. 511-512.)

2187. HIGH-FREQUENCY  CHARACTERISTICS  OF
Ionisep Gases [LExperiments with Special
Precautions to avoid Errors, showing Con-
ductivity and Dielectric Constant to have
Resonant Characteristics with respect to
Wavelength, agreeing with Langmuir-Tonks
“ Plasma Resonance ’].—Y. Asami & M.
Saito. (Nippon Elec. Comumn. Eng., Feb.
1938, No. 9, pp. 16-23.)

2188, ACCURATE MEASUREMENTS OF THE LUXEM-
BURG LEFFECT.—~G.W.O.H : Grosskopf. (See

2279)

2189, THE HEATING OF THE lONOSPHERE BY THE
ELECTRIC CURRENTS ASSOCIATED WITH GEO-
MAGNETIC VARIATIONS [Estimation of Magni-
tude — ““ Quite Insignificant '’ : Ionising
Agent itself produces More Heating Effect],
and THE HEATING OF THE EARTH AND
OcEaNs BY INDUCED ELECTRIC CURRENTS.~——
S. Chapman. (Terrestr. Magnetism, Dec.
1937, Vol. 42, No. 4, pp. 355-358: pp.
359-300.)
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2190. MEASUREMENT OF THE TRUE HEIGHT OF THE
F LAYER [at Calcutta, by Method of Murray
& Hoag: True Height averages about
8o km less than Virtual Height, in Early
Morning, Autumn 1937].—S. P. Ghosh.
(Science & Culture, Calcutta, March 1938,
Vol. 3, No. 9, p. 497.) For the method in
(uestion see 2454 of 1937 and back reference.

2191. ANNUAL VARIATION OF THE CRITICAL FRE-
QUENCIES OF THE IONISED IL.AYERS AT
TroMs6 DURING 1937.—L.. Harang. (Ter-
vesty. Magnetisin, March 1938, Vol. 43, No. 1,
PP- 41-43.)

2192. NON-SEAsoNAL CHANGE OF I5-KREGION IoN
DENsITY [1935/1937 Results suggest that
Cause 1s associated with the Itarth or Its
Motion].—1I.. V. Berkner & H. W. Wells.
(Terrestr. Magnetisin, March 1938, Vol. 43,

No. 1, pp. 15-36.)

2193. ON THE LONG-PERIOD VARIATIONS IN THE
I'y REGION OF THE JONOSPHERE [since May
1934 : Yearly Critical-I'requency Variations
and Correlation with Sunspot Numbers :
Both Seasonal and Annual Changes, acting
Differentially in N. Hemisphere and Addi-
tively in S. Hemisphere: etc.|.—K. Tani,
Y. Ito, & H. Sinkawa. (Rep. of Rad. Res.
in Japan, Oct. 1937, Vol. 7, No. 2, pp.
91-96.)

ANNUAL  VarIATIONS IN  UPPER-ATMOS-
PHERIC loNisaTion [Measurements of E
and F, Electron-Density Variations since
1934 : Equations for Critical Irequency,
Number of Sunspots, and Zenith Angle of
Sun].—K. Maeda, T. Tukada, & T. Kamo-
shida. (Rep. of Rad. Res. in Japan, Oct.
1937, Vol. 7, No. 2, pp. 109-119.)

2194.

Rapro FADpE-OuTs AND THE ASSOCIATED
MaGNETIC VARIATIONS [of Distinct Type,
recognised by Birkeland in his ** Norwegian
Aurora Polaris Expedition 1902-1903 *’].-—
S. Chapman. (Tervestr. Magnetism, Dec.
1937, Vol. 42, No. 4, pp. 417—419.) See
PP. 419-420 for comments.

2195.

2196. ON THEORIES OF MAGNETIC STORMS AND
AURORAE.-—S. Chapman. (Tervestr. Mag-
netisin, March 1938, Vol. 43, No. 1, pp.
77-79:)

Heignts oF IELEcTrRIC CURRENTS NEAR THE
AURORAL ZoNE.—A. G. McNish. (Lerrestr.
Magnetism, March 1938, Vol. 43, No. 1,
pp- 67-75.)

2197.

AURORA, TERRESTRIAL DMAGNETISM, AND
WavE ProragaTioNn [Survey, including
Some Observations on 25th Jan. 3938].—
O. Morgenroth. (Funktech. DMonatshefte,
March 1938, No. 3, pp. 65-70.)

2108.

SoLAR ACTIVITY AND Rapio RECEPTION IN
1936.-—J. H. C. Lisman. (Tijdschr. Neder-
landsch  Radiogenoot., July 1937, Vol. 7,
No. 5, pp. 141-148))

2199.
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2200. FINAL RELATIVE SUNSPOT-NUMBERS FOR
1936 AND MoNTHLY MEANS o PROMINENCE-
AREAS FOR 1909-1936.—\W. Brunner. (Ter-
vesty. Magnetism, Dec. 1937, Vol. 42, No. 4,
PP- 391-394.)

loNosSPHERIC OBSERVATIONS : FECLIPSE OF
JUuNE 8, 1937 [at Huancayo & Watheroo :
Data and Derived Conclusions].—Wells,
Stanton, & Seaton. (Terrestr. Magnetisn,
March 1938, Vol. 43, No. 1, pp. 37-30.)

2201I.

2202. MEASUREMENTS OF THE HEIGHT OF THE
IoNoSPHERE AT HEIHO, MANCHUKUO, DUR-
ING THE SOLAR ECLIPSE OF JUNE 19, 1936.—
T. Nakamura. (Nippon Elec. Comm. Eng.,
Feb. 1938, No. 9, pp. 28-31.) Already dealt
with in 2456 of 1937.

2203. THE RESULTS OF MEASUREMENTS ON SHORT-
Wave TFrErp INTENSITIES DURING THE
Sorar EcLiPse OF JUNE 19TH 1936.—K.
Miya. (Nippon Elec. Comm. Eng., Feb.
1938, No. 9, pp. 26-27.) A summary was
dealt with in 21 of January.

CHARACTERISTICS OF THE IONOSPHERE AT
WasHiNGTON, D.C., JaNuary 1938 [in-
cluding Very Severe Ionosphere Storms and
Prolonged Periods of I.ow-Layer Absorption :
Causes of the 3 Distinct Types of Ionosphere
Irregularities].—Gilliland & others.  (Proc.
Inst. Rad. Eng., March 1938, Vol. 26, No. 3,
Pp. 379-382.)

Errect oF CaTasTROPHIC IONOSPHERIC Dis-
TURBANCES ON Low-IFREQUENCY RaDpIO
Waves.—Bureau. (See 2213.)

2204.

2203,

2206. THE OZONOSPHERE AND THE EARLY-MORNING
INCREASE OF THE [-LAYER IONISATION OF
THE IONOSPHERE.—S. K. Mitra. (Science &
Culture, Calcutta, March 1933, Vol. 3, No. o,
PP- 496-497.)

A preliminary report of Ghosh’s recent observa-
tions. The time of increase of ionisation in the
E layer is on the average 10 minutes after the
sun’s rays graze the surface of the carth; i.e. it
agrees with the time when the rays pass over the
top of the ozonosphere (at a height of about
35 km) and thus reach the E region without having
their shorter wavelengths absorbed by the ozone.
‘ In fact, the variation of the hour of the morning
increase of the k-ionisation may be used as an
index of the variation of the ozone in the upper
atmosphere.”

The writer continues: ' There are, however,
certain other points . . . the explanation of which
is not quite so obvious as that given above for the
increase occurring 10 minutes after sunrise.”
There is, in particular, the fact that the sun’s rays,
in order to reach the E-layer point under observa-
tion, had already to pass through the E layer at
another point above the surface of the earth,
separated by a distance of an arc of about 164
degrees. “‘ The fact that the solar rays when passing
obliquely through the atmosphere are able to cause
increase of ionisation only at a certain definite
height of the atmosphere (the E-layer height) at
two different places shows that the atmospheric
constituents at such heights must possess certain
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characteristic properties which are not possessed
by the constituents at the lower levels and which
make them easily amenable to ionisation.” Dis-
cussion ot this point leads to the conclusion that
the ionisation increase must be caused by the
photo-ionisation of already excited molecules of
Ny and O, by wavelengths near 2000 A.U. (the
only wavelengths longer than 1200 A.U. *‘ which
can survive absorption after passage through the
length of the oblique path under consideration
o52km of O, and 1.95km of N, at N.T.P.”).
The existence of excited N, molecules has already
been established by observations on the light of
the night sky.

New  MEASUREMENTS ON
DistrinuTiOoN OF QzONE IN THE ATMO-
SPHERE [by Sounding Balloon : Minimum
Ozone Pressureat 5-12km].—V. H. Regener.
(Naturwiss.,, 11th March 1938, Vol. 10,
p- 155)

MEASUREMENTS OF ATMOSPHERIC ZONE
AT HEIGHTS OF I3 AND 14 KILOMETRES.—
Konstantinova-Schlesinger. (Comptes Rendus
(Doklady) de I'Ac. des Sci. de 'URSS, No. 6,
Vol. 18, 1938, pp.337-338: in French.)
Further development of the work dealt with
in 828 of March.

RADIOMETRIC MEASUREMENTS OF ULTRA-
VIOLET SOLAR INTENSITIES IN THE STRATO-
SPHERE.—R. Stair & W. W. Coblentz.
(Journ. of Res. of Nat. Bur. of Stds., Feb.
1938, Vol. 20, No. 2, pp. 185-215.)

2207. THE VERTICAL

2208,

2209.

2210. PAPER ON THE ABSOLUTE MEASUREMENT OF
WEAK FIELD STRENGTHS AND THE CALCULA-
TION OF THE AUSTIN-COHEN COEFFICIENT

IN INDIa.—Imam & others. (See 2486.)

DiscussioN oON ‘ PROPAGATION OF WAVES
ALONG  ELECTRIC LINES : GRAPHICAL
MeTHOD.”—L. Bergeron. (Bull. de la Soc.
frang des Elec., Feb. 1938, Vol. 8, No. 86,
pp. 120-131.) See 838 of March.

THEORY OF THE I’ROPAGATION OF LIGHT IN
AN  ATOMICALLY STRATIFIED MEDIUM.—
J. Weigle. (Helvetica Phys. Acta, Fasc. 2,
Vol. 11, 1938, pp. 159-180: in French.)

“ Up to now, this general theory has only been
given for the cases where the length of the luminous
wave was of the order of magnitude of the periodi-
city of the medium (X-ray or optical grating) or
else much smaller than the latter, as with supersonic
waves. It has seemed to us interesting to study
the case where the wavelength of the light is much
longer than the periodicities of the medium in which
it is propagated. This problem is, in fact, that
of the propagation of light in crystals : its solution
will be found in the following pages.”

2211,

2212.

ATMOSPHERICS AND ATMOSPHERIC
ELECTRICITY

2213. KFFECT or CaTASTROPHIC [oNOSPHERIC Dis-
TURBANCES ON LoOw-I'REQUENCY Rapio
WAVEs [cause Increase in Atmospherics but

Not on Frequencies below 17 ke/s].—R.
Bureau. (Nature, gth April 1938, Vol. 141
p. 646.)

c2
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2214. THE STRUCTURE OF THE MASSES OF AIR, AND
RADIOELECTRIC PHENOMENA.—R. Bureau.
(Rev. Gén. de U'Elec., 2nd April 1938, Vol.
43, No. 14, p. 440 : summary only.)

2215. SOME NOTES ON SNOw STATIC.—V. J. Andrew.
(Communications, March 1938, Vol. 18,

No. 3, pp- 25 and 39, 40.)

SoUrRcEs or ENERGY oF STorMS [Indian
Science Congress Address].—C. W. B.
Normand. (Curvent Science, Bangalore,
Feb. 1933, Vol. 6, No. 8, p. 419 : summary
only.)

2210.

SoME RaDIO-GEOLOGICAL VIEWPOINTS ON
THE PLANNING OF LIGHTNING-PROTECTION
ARRANGEMENTS.—V. Fritsch. (Elektvot.
w. Masch:bau, No. 9, Vol. 56, 1938, pp.
105-112.)

2217.

INTERNATIONAL HiGH-TENSION CONFERENCE,
Paris, 1937 : REPORT ON \WORK ON LIGHT-
NING AND LIGHTNING PROTECTION.—(Rev.
Gén. de I'Elec., 5th Feb. 1938, Vol. 43, No. 6,
pp-182-191.) See also 1783 of May.

2218.

ON THE CURRENT-CONTROLLED DISCHARGE
[lonisation in Townsend or Glow Discharges
proportional to Square of Current Density :
Effect of Space Charge of Secondary Im-
portance :  Explanation by Collisions of
Metastable Atoms].—R. Schade. (Zeitschr.
f. Physik, Feb. 1938, Vol. 108, No. 5/6,
PP- 353-375.)

Ox THE VARIATIONS OF CosMIC RADIATION
DURING MAGNETIC STORMS, and RELATIONS
BETWEEN TERRESTRIAL MAGNETISM AND
Cosmic-Ray INTENSITY. — Johnson : Hess
& others. (Tervestr. Magnetism, March

1938, Vol. 43, No. 1, pp. 1-6: pp. 7-14.)

VALUES OF THE MAGNETIC CONSTANTS AT
THE OBSERVATORY OF CHAMBON-LA-FORET
(LOIRET) ON 1IST JANUARY 1938: MEAN
VALUES FOR DECEMBER 1937—]JANUARY
1938 —L. Iblé & J. Gibault. (Comptes
Rendus, 14th March 1938, Vol. 206, No. 11,
p- 851)

ATMOSPHERIC ELECTRICITY AT THE COLLEGE-
FaIlrBaNKs PorLar-YEar Station.-—K. L.
Sherman. (Tervestr. Magnetisn, Dec. 1937,
Vol. 42, No. 4, pp. 371-390.)

2219.

2220.

2221.

2222,

PROPERTIES OF CIRCUITS

THE MODULATION RESPONSE AND SELEC-
Tivity CURVES OF A RESONANT CIRCUIT
LOADED BY A DIoDE RECTIFIER [Ireatment
avoiding Assumption (made by Other
\Vorkers) of an ‘ Lffective Input Resist-
ance ” replacing the Diode] —F. C. Williams.
(Wiveless Engineer, April 1938, Vol. 15, No.
175, pp. 189-197.)

Further development of the work dealt with in
3618 of 1937. It is found that there is a marked
difference between the * two signal’’ selectivity
curve and the ‘* one signal ”’ tuning curve, and ‘ one
signal ”’ selectivity tests can be very misleading.

2223.
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Further, ‘it appears that it may be possible to
combine broad tuning with adequate selectivity by
careful design of the rectifying stage.”

2224. RELATIONS BETWEEN ExroNenTIAL VoOL-
TAGE IMPULSES AND THE KESPONSE OF AN
OscILLATING CiRcUIT.—Lambert. (See 2308.)

2225. A BRIDGE BETWEEN THE THEORY OF THE
BroabpcasT-RECEIVER Baxp FILTER [Coup-
led Circuits] AND THE THEORY OF THE
FiLTER NETworRk [and the Connections
between the Terms Detuning, Coefficient of
Coupling, Sharpness of Resonance, and
Characteristic Impedance, Cut-Oft Fre-
quency, Transmission Range]—R. Feldt-
keller. (T.F.T., Feb. 1938, Vol. 27, No. 2,
Pp. 38-43.)

2226. CONTRIBUTION TO THE CALCULATION OF
Wave Firrers [Very Full Account of
Filters of Various Types, and Methods for
designing High, Low, or Band Pass Filters
to meet Given Requirements].-H. Piloty.
(E.N.T., ¥eb. 1938, Vol. 15 No. 2, pp.
37-64.)

2227. RESISTANCE BALANCING 1N WAVE FILTERS.

-G. Builder. (AWA Tech. Review, Jan.
1938, Vol. 3, No. 3, pp. 83-100.) Already
dealt with in 1334 of April.

2228. Back-CoupPLED BanDp FILTERS.—]. Stein-
metz. (Hochf:tech. u. FElek:akus., March
1938, Vol. 51, No. 3, pp. 112-115.)

The transmission characteristic of a variable
band filter using valve retroaction is shown to be
identical with that of a coupled filter, and to be
symmetrical {except in two special cases) when
resistive retroaction is used. Asymmetry due to
self capacity of the coupling resistance or valve
inter-electrode capacity cannot be neglected but
may be removed by neutralisation. Filters using
more than two oscillatory circuits may be operated
with purely capacitive or inductive retroaction and
consequently better symmetry.

2229. TRANSIENT PHENOMENA IN FILTERs.—P.
Poincelot. (Ann. des Postes, T. et T.,
March 1938, Vol. 27, No. 3, pp. 252-260.)

Generalisation of the results of the paper dealt
with in 452 of February. Application of a sudden
jump of voltage to the input of a low-pass filter :
application of a sinusoidal voltage to the input of

a band-pass filter : comparison of the action of a

filter in the permanent régime and in the transient

régime: conditions with which the transfer factor
of a quadripole should conform.

2230. THE SMOOTHING OF THE IMPEDANCE CHAR-
ACTERISTIC OF A FILTER NETWORK [Zobel
M-Type Filter] HavVING CoIL LossEs.—A.
Gerrmann. (T.F.T., Jan. 1938, Vol. 27,
No. 1, pp. 13-17.) Extension of Zobel’s
work to include coil loss: condenser loss
is neglected.

2231. PrOPERTIES OF THE CONJUGATE ELEMENTS
OF A QUADRIPOLE [with Application to
Cauer (and Jaumann) Filters : Analysis and
Geometrical  Constructions].—R. Leroy.
(dAnn. des DPostes, T. et 1., March 19338,
Vol. 27, No. 3, pp. 195-209.)
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2232.

2233.

2234.

2235.

2230.

2237.

2238.

2239.

2240.

2242.

2243.

. INDUCTIVELY COMPENSATED

THE

OPERATIONAL AND MATRIX METHODS IN
LiNEarR VARIABLE NETWORKS [whose Para-
meters vary Continuously or Discontinuously
with Time].—L. A. Pipes. (Phil. Mag.,
April 1938, Vol. 25, No. 169, pp. 585-600.)

QUADRIPOLES WITH CONTINUOUSLY VARIABLE
ATTENUATION  CHARACTERIsTICS.—K. H.
Krambeer. (T.F.T., Feb. 1938, Vol. 27,
No. 2, pp. 43-47.)

VARIATION oOF THE CURRENT ENTERING A
QUADRIPOLE WHEN THE TERMINATING Iwm-
pPEDANCE IS SHORT-CIRCUITED.—M. Bayard.
(Ann. des Postes, T. et T., I'eb. 1938, Vol. 27,
No. 2, pp. 129-135.)

SOME PROPERTIES OF SYMMETRICAL-RE-
SISTANCE-TERMINATED FouR-TERMINAL
SYMMETRICAL NETWORKs.—R. Kamiya.
(Nippon Elec. Comm. Eng., Feb. 1938, No. 9,
pp- 44-46.) Arising from the work of
Kikuti & Hayasaka, 18035 of May.

REPRESENTATION OF THE IMPEDANCE OF
LINEs By PassivE NETwWORKS —G. Chardon.
(Ann. des Postes, T. et T., March 1938,
Vol. 27, No. 3, pp. 227-251.)

ON AN EXTENSION OF THEVENIN'S THEOREM.
H. Ataka. (Phil. Mag., April 1938, Vol. 25,
No. 169, pp. 663-666.)

RinG-TyPE Wave SELECTOR, and A NEW
TvrE oF WAVE SEPARATOR.—NM. Yoneyama :
T. Nishizaki. (Nippon Elec. Comm. Eng.,
Feb. 1938, No. 9, pp. 3-5: pp. 6-9.)
DurLeEX-FEEDBACK TYPE OF AMPLIFYING
CARRIER SELECTOR. —Watanabe, Kikuti, &
Okamura. (Nippon Llec. Comm. Ing., Feb.
1938, No. 9, pp. 10-15.)

A NEw CIRCUIT WITH A SPACE-CHARGE-
Grip TuBe [Increased Sensitivity, without
Retroaction, by Added Resistance in Space-
Charge-Grid Circuit: Theory and Experi-
mental Confirmation].—H. Maeda. (Elec-
trot. Journ., Tokyo, April 1938, Vol. 2, No. 4,
PP- 91-94)

TETRODE Am-
PLIFIERS [Method of Analysis showing
Limitations : Alternate Stage Compensation
(to increase Stability) and Its Coemparison
with Individual Stage Compensation].

D. M. ]Johnstone. (Waireless Engineer,
April 1938, Vol. 15, No. 175, pp. 208-211.)

EXPERIMENTS AND SiMPLE CALCULATIONS
RELATING TO HIGH-FREQUENCY AMPLIFIERS
FUNCTIONING IN Crass C [Approximate
Treatment based on Supposition that Anode
Current flows only for Very Small Fraction
of Period: Application of Laws of Direct
Current : Particularly Useful for Ultra-High
I'requencies, where D.C. Instruments are
Preferable] —G. Lehmann. (L'Onde Elec.,
March 1938, Vol. 17, No. 195, pp. T35-144.)

INpUT AxD OuTPUT IMPEDANCES OF [Nega-
tive-] FEEDBACK AMPLIFIER [Analysis and
Experiment].—K. Kobayashi. (Nippon Llec.
Comn. Eng., Feb. 1938, No. 9, pp. 40-43.)
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2244.

2245.

2248,

2250.

22571.

2252.

2253.

2256.

. DiscussION oON
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A Srupy ox [Gain, Phase, and Transient]
CHARACTERISTICS FOR THE FUNDAMENTAL
WaAVE IN a [Negative-] FEEDBACK AMPLIFIER.
K. Kobayashi & Y. Degawa. (Nippon
Elec. Comm. Eng., Feb. 1938, No. 9, pp.
79-82.)
NEGATIVE-FEEDBACK  AMPLIFIERS.—L.
Chrétien. (L’Onde Elec., Feb. 1938, Vol. 17,
No. 194, pp- 81-99.) Conclusion of the
survey referred to in 1342 of April.

. ““SEriis ” INVERSE FEEDBACK.—Amalga-

(See 2286.)

‘“ INVERSE-I'EEDBACK AM-
PLIFIERS .| APPLICATIONS TO REPEATERS FOR
H.F. CarriER CURRENT TELEPHONY.”—
J. Saphores. (Bull. de la Soc. frang. des
Elec., March 1938, Vol. 8, No. 87, pp. 227-
233.) See 891 of March.

DIRECT-CURRENT AMPLIFIERS : A REVIEW
[Discussion of Amplifiers for Measurement of
Small D.C. Voltages or for Control of Relays,
etc : the Bias Difficulty : Causes of In-
stability, including Photo-Sensitivity : Re-
generation].—Aerovox Corporation.  (Elec-
tronics, March 1938, Vol. 11, pp. 42 . . 50.)

IN SCHEMES WITH
TRANSMITTERS, RESISTANCE, INDUCTANCE
AND CapacITY [in Telemechanics : Variation
of Mean Anode Current with Regulating
Parameters I?, L, C (forming Potentiometer
or Phase Regulator) in Grid Circuit of
Amplifier Valve].—V. E. Vartelsky. (Auto-
matics & Telemechanics [in Russian], No. 4,
1937, pp- 7-28.)

ToE THEORY OF EQUIVALENT TRANSFORMA-

mated Wireless Valve Company.

TION OF SIMPLE PARTIAL PATHS IN THE
Reray CircurT.—A. Nakasima & M.
Hanzawa. (Nippon FElec. Comm. Eng.,

Teb. 1938, No. 9, pp. 32-39.)

ON THE DESIGN OF AN OVER-DRIVEN FRE-
QUENCY-DOUBLING STAGE.—Evtyanov. (See
2276.)

DiscUSSION ON ‘ RELAXATION, SYNCHRONI-
SATION, AND DEMULTIPLICATION OF FRE-
gueExcy.”—Y. Rocard. (Bull. de la Soc.
frang. des Elec., March 1938, Vol. 8, No. 87,
DPp. 234-240.) See 3615 of 1937.

CONTROL OF THE PHASE OF SYNCHRONISED
RELAXATION OSCILLATIONS (TIME BASES).—
Hudec. (See 2450.)

. INTERACTIONS BETWEEN CoNTINUOUsS-CUR-

RENT CLoseD Circuits.—M. Wolfke. (Hel-
vetica Phys. Acta, Fasc. 2, Vol. 11, 1938,
pp. 156-158 : in French.)

. THE MAGNETIC DISPERSION OF PARALLEL

CONDUCTORS PLACED BETWEEN SCREENS OF
INFINITE PERMEABILITY [at Any Angle:
Treatment by Conformal Representation].—

Kubera. (Rev. Gén. de ULlec., 19th
March 1938, Vol. 43, No. 12, pp. 355-362.)

BACKGROUND NOISE PRODUCED BY VALVES
anD Crrculrs.—Percival & Horwood. (See

2336.)
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2257. THE GENERATION OF {Ultra-Short-Wave]
OsCILLATIONS BY AN ELECTRON RAY IN THE
FIELD OF Ao PLATE CONDENSER.—A. Reck-
nagel. (Zeitschr. f. tech. Phys., No. 3, Vol. 19,
1938, pp. 74-77.)

Following on the work of Hollmann & Thoma
(2498 & 2914 of 1937 : see also 4040 of 1937), of
Gundlach and of Briiche & Recknagel (4039 of 1937
and 1353 of April 1938), the present paper gives
a rather more complete and strict analysis of the
problem. Author’s summary :—'‘ Into a plate
condenser, to which a high-frequency deflecting
voltage is applied, an electron beam is shot in a
direction parallel to the plates. The influence
current flowing between the plates is calculated.
It is found that this current is displaced in phase
with respect to the deflecting voltage, so that
under certain conditions energy is given up to the
condenser field and oscillations can be set up. The
maximum mean energy delivery occurs when
pl2=w.l/2v=3.8. Even when the electron ray
enters the condenser field obliquely, or when a d.c.
field is present in addition to the a.c. field, the
induced current is given by the same formulae as
for parallel entrance into the field.”

2258. THE RESOTANK, A NEW GENERATOR FOR
MicrRO-WAVES [e.g. 14cm].—A. Allerding,
‘W. Dallenbach, & W. Kleinsteuber. (Hochf :
tech. u. Elek : akus., March 1938, Vol. 51,
No. 3, pp. 96-99.)

A valve electrode system (for Barkhausen-Kurz
or magnetron oscillations) is built within a high-Q
tank in the form of a closed cylindrical resonator.
Frequency is determined by the dimensions of the
resonator, which may be fixed or variable (both types
are seen in Fig. 7). The output is a pure wave, and
not the mixture of frequencies often attributed to a
retarding-field oscillator: the heterodyne note
given by two Resotanks can be kept between 1000
and 2000 c/s for an hour at a time. As seen in
Fig. 7, the d.c. voltage and heating current are
supplied through a plug and socket at the bottom,
a screened lead being used. The load circuit is
coupled, preferably by way of a concentric feeder,
with optimum coupling to the head of the Resotank
cylinder, through a ceramic plate.

2259. [Ultra-] SHORT-WAVE TRANSMITTERS WITH
SrrERICAL  CIrRCUITS. — G.W.O.H : Holl-
mann. (Wireless IEngineer, March 1938, Vol.
15, No. 174, pp. 126-127.)

Editorial on the paper by Hollmann (80 of
January). Anerrorin the treatment of the relation
of wavelength to the linear dimensions is pointed
out.

2260. CORRECTIONS TO * ON THE OpTiMUM LENGTH
FOrR TRANSMISSION LINES USED AS CIRCUIT
LEreMENTS.”-B. Salzberg. (Proc. Inst.
Rad. Eng., March 1938, Vol. 26, No. 3, p.
276.) See 9o7 of March. Four equations
are corrected.

2261. FREQUENCY STABILISATION OF ULTRA-SHORT
WAvES WITH THE HELP or LoNG LINES
[Analysis].—J. L. W. C. von Weiler. (Tejd-
schy. Nederlandsch Radiogenoot., July 1937,
Vol. 7, No. 5, pp. 149-155.)
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2262. “ SENTRON ”’ OsciLrLaTors [for Ultra-Short
and Micro-Waves] wiTH ELECTRON-COUPLED
SeEcoNDARY CircuUIT.—S. Uda & M. Ishida.
(Electrot. Journ., Tokyo, April 1938, Vol.
2, No. 4, pp. 95-96.)

The oscillation circuit of the “ Sentron ”’ mag-
netron (520 of February) is ordinarily connected
to the split anodes, and the output taken either
directly from this circuit or from a secondary
circuit coupled to it. In the new method the
secondary circuit is connected to auxiliary electrodes
inside the tube, giving electronic coupling between
the two circuits. With proper connections, nearly
equal outputs can be obtained from primary and
secondary circuits. The method can be applied
to other types of magnetron.

2263. INFLUENCE OF THE ORIENTATION OF THE
FILAMENT, WITH RESPECT TO THE MAGNETIC
FIELD, ON THE OSCILLATIONS OF A MAG-
NETRON [and Its Use for Varying the Wave-
length (e.g.) from 23 cm-8 cmi].—E. Pierret
& J. Erard. (Journ. de Phys. et le Radium,
March 1938, Vol. 9, No. 3, Supp. pp. 54—
555.) Ordinarily, the same wavelength
variation would have required an anode-
voltage change from 540 to 4450 volts.

2264. DIFFERENTIATION OF THE VaRIoUs Tvyres
oF OscCILLATION IN A HaBaNN VaLvi.—
K. Lammchen & A. Lerbs. (Hochf :tech.
u. Elek:akus., March 1938, Vol. 51, No. 3,
pp. 87-95.) i
It was found by experiment that all phenomena
occurring in an oscillating split-anode magnetron
could be deduced from the static characteristic.
Experimental separation of Habann and transit-
time oscillations showed that in the region in which
both could occur, oscillation always began in the
former mode and went over to the latter. It was
found possible to suppress the Habann oscillation
and to excite various transit-time waves; har
monics of the latter could be obtained without the
fundamental appearing in the external circuit.

2265. CONDUCTOR-CORE-COIL OSCILLATOR OF THE
So-Carrep B-Type Circuit [for Ultra-
Short Waves : More LEfficient than Ordinary
(A-Type) and susceptible to nearly 100%
Modulation : Other Advantages].——S. Oh-
taka & K. Mano. (Nippon Elec. Comm. I-ng.,
Feb. 1938, No. 9, pp. 52-55.) For previous
work on conductor-core-coil oscillators see
897 of March and 1824 of May.

2266. THE UNIFORMLY CONTROLLABLE GAS-FILLED
AMPLIFIER VALVE AND ITS APPLICATION AS

HiGH-IFREQUENCY GENERATOR [including
Ultra-High Frequencies].—Nienhold. (See
2326.)

2267. AN INVESTIGATION OF ULTRA-SHORT-WAVE
OsciLLaToRs.—G. A. Zeitlenok. ([zvestiya
Elektroprom. Slab. Toka, No. 1, 1938, pp.

17.

\'arigus7fz)\ctors peculiar to the operation of a
triode on ultra-short waves are discussed, and
equivalent circuits of a triode (Fig. 2z) and, in a
general form, of the oscillating circuit (Fig. 3) are
shown. A mathematical analysis of the operation
of different types of oscillating circuit is presented,
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and methods are derived for determining the fre-
quency when the circuit constants are given, and
vice versa. To illustrate the discussion, methods
are also indicated for calculating the impedance of
the anode circuit and the coefficient of back-
coupling. It is suggested that the most suitable
type of oscillating circuit is the one proposed by

Esau (Fig. 7).

2268. ULTRA-SHORT-WAVE QUARTZ OSCILLATOR
[5.0 m with Fundamental Oscillation, 2.3 m
with Third Harmonic: the Formation of
““ Sectional Oscillations** in Very Thin
Quartz Plates].—Uda, Honda, & Watanabe.
(Electvot. Journ., Tokyo, April 1938, Vol. 2,
No. 4, pp- 94-95.) Further development of
the work dealt with in 1993 and 1994 of
May. In ‘' sectional oscillation’ (which
““ has not yet been pointed out in the past ')
‘“the boundary of the vibrator is not air
but is quartz itself.”

2269. YT-Cutr QuUarRTZ PLATES FOR SHORT AND
ULTRA-SHORT Waves.—Yoda. (See 2479.)
2270. A CRYSTAL-CONTROLLED 5- AND I0-METRE

PORTABLE : THREE-TUBE [RANSMITTER FOR
MoBiLE Work [using ‘“ Bantam " Triode
and Beam Tetrode for Oscillator].—F. F.
Sylvester. (QST, April 1938, Vol. 22, pp.
46—47.)  For ' Bantam '’ valves see 2332,
below.

A TRANSMITTER FOR TELEVISION EXPERI-
MENTS.—Albricht. (See 2462.)

. Purting THE HAaARMONIC GENERATOR TO
WORK : FoUR-BAND TRANSMITTER WITH 814
[Beam Valve] IFinar.—]. L. Reinartz.
(QST, April 1938, Vol. 22, pp. 15-17.) For
previous work on the ‘ fundamental-
reinforced harmonic-generating circuit ' see
3273 of 1937.

Rapio PROGRESS DURING 1937 : PART V—
REPORT BY THE TrcHNICAL COMMITTEE ON
TRANSMITTERS AND ANTENNAS.—(Proc. Inst.
Rad. Eng., March 1938, Vol, 26, No. 3, pp.
302-307.)

PERFORMANCE CHARACTERISTICS OF MULTI-
ELECTRODE VacUUM TUBES as MODULATOR
AMPLIFIERS [for Narrow and Wide Working
Ranges. and for Various Systems of Modula-
tion].—S. Uda & K. Numazawa. (Nippon
FElec. Comm. Eng., Feb. 1938, No. 9, pp.
59-71.)

. T Ust or PENToDES IN Rapro TRaNs-
MITTERS [for Telegraphy and Telephony:
Various Systems of Modulation : Measuring
Equipment : etc.].—]. P. Hevboer. (Philips
Transmitting News, Sept., Oct., & Nov.
1937, Vol. 4, Nos. 4, 5, & 6, pp. 1-10, 1-9, &
1-13 : in German & English concurrently.)

2271.

[S]

227

2273.

2274.

2276. ON THE DEsIGN 0F AN OVER-DRIVEN FRE-
QUENCY-DoUBLING STAGE.—S. I. Evtyanov.
(Izvestiva Elektroprom. Slab. Toka, No. 12,
1937, pp. 12-23.)

Continuing previous work (2594 & 3277 of 1937),
the operation of a triode is examined for the cases
when (a) ¢ = 1 and (b) ¢ = 1, where ¢ is the ratio

WIRELESS ENGINEER 331

of the peak anode voltage swing to the steady
anode voltage. It is assumed in each case that
all voltages applied to the grid and anode circuits
are known, and from this assumption analytical
methods are derived for determining the shape of
the grid and anode current impulses and the amph-
tudes of the first (fundamental) and second har-
monics of these currents. A numerical example is
added and the calculated results are plotted and
compared with experimental curves.

2277. COMPARISON OF PARALLEL AND SERIES
CoupLING CIRCUITS FOR TRANSMITTERS.—
E. Green. (Marconi Review, April/]June
1938, No. 69, pp. 22-36.) Concluded from
918 of March.

SHOCK-PROOFING THE  TRANSMITTER: A
NoviL TANK-CIRCUIT ARRANGEMENT [ Con-
centric Feed '] AND MISCELLANEOUS SUG-
GESTIONS FOR REDUCING DANGER OF INJURY
FRoM HicH VoLTtages.—L. C. Waller.
(QST, April 1938, Vol. 22, pp. 31-33 and

72.)

2278.

RECEPTION
ACCURATE MEASUREMENTS OF THE LUXEM-
BURG Errect—G.W.O.H: Grosskopf.
(Wireless Lngineer, April 1938, Vol. 15, No.
175, pp. 187-188.)  Editorial on the paper
dealt with in 1849 of May.

2279.

STABILITY OF RECEPTION AT Two METRES.-
Decino. (See 2180.)

A SINGLE-VALVE PORTABLE ULTRA-SHORT-
WAVE RECEIVER USING A TRIODE-PENTODE.

-R. C. Frost. (Television, March 1938, Vol.
11, No. 121, p. 190.)

. Circurt DiacraMs oF GERMAN AND OTHER
BRroaDCAST RECEIVERS.—(Rad., B., F. fiir
Alle, Oct. 1937, No. 188, Supp. pp.- 161-189.)

2283. My ‘“ HoME-aND-ABROAD "~ RECEIVER [for
Mains Supply at Home and Battery Supply
as Portable: Description and Two Full
Size Working Drawings].—R. Oechslin.
(Rad., B., F. fur Alle, April 1938, No. 194,
PP- 49-65 and inset Supplement.)

. BATTERY JIPORTABLES OF 1938.—(Wireless
World, 31st March 1938, Vol. 42, pp. 280
292.)

. THE DoOUBLE SUPERHETERODYNE RECEIVER
[Differing Objects in Use: Choice of First
I.F: Whistles and Phantom Signals and
Their Prevention : etc.].—E. G. Beard:
Kinross. (Wiveless Engineer, April 1938,
Vol. 15, No. 175, pp. 211-212.) Reply to
Kinross's letter (930 of March) : see also
3295 of 1937.

‘“ SERIES ~’ INVERSE FEEDBACK : PRACTICAL
APPLICATION TO RECEIVER Drsigy [Sim-
plicity and Low Cost : Good Characteristics :
Good Transient Response].—Amalgamated
Wireless Valve Company. (Rad. Review of
Austvalia, Aug. 1937, Vol. 5, No. 8, pp. 201

2280,

2281.

2286.

and 228.) For use with resistance-coupled
amplifiers. For a previous paper see 3203
of 1937.
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2287.

2288.

2289.

2290.

2291.

22902.

2293.

THE WIRELESS

THe LiNEarR REFLEX DETECTOR [“of Un-
doubted Interest and appears to possess
Distinct Possibilities "’].-——C. P. Healy &
H. A. Ross. (Rad. Review of Australia,
Oct. 1937, Vol. 5, No. 10, pp. 282-284.)
Reprint of the paper dealt with in 4062
of 1937.

A UseruL HeaTiNnG CIRCUIT FOR UNIVERSAL
RECEIVERS [the Korting *“ Economy " Cir-
cuit, with Transformer and Resistance].—
H. Richter. (Rad., B., F.fiir Alle, April
1938, No. 194, pp. 68-70.) On d.c. mains
the transformer combines with a condenser
to form a smoothing filter, particularly
welcome on mercury-vapour-rectifier mains
systems.

THE MIXING-HEXODE as A PHASE-REVERSAL
VaLveE.—Schifer.  (See 2352.)

VOLTAGE STABILISER : PREVENTING FLUCT-
vaTioNs IN HT SupprLy [for Measuring and
Testing Instruments: Applicable also for
Minimising Drift in Short-Wave Receivers :
American Circuits on AVC Principle].—
Taylor.  (Wireless World, 14th April 1938,
Vol. 42, pp. '341-342.) An article based on
the work dealt with in 3654 of 1937 and 943
of March.

Rapio PROGRESS DURING 1937 : Part II1—
REPORT BY THE TECHNICAL COMMITTEE ON
Rapio RecEIvErs.—(Proc. Inst. Rad. Eung.,
March 1938, Vol. 26, No. 3, pp. 291-297.})

RECENT DEVELOPMENTS IN Pusu-BUTToN
TuNiNGg.—(Communications, March 1938,
Vol. 18, No. 3, pp. 18-19.)

A New SvysTeM oF INDUcTIVE TUNING
[Rigid Coil on Spirally Grooved Rotating
Former : Carriage, sliding on Bar parallel
to Axis, is driven by Insulated Grooved
Wheels riding on Wire and carries Bifur-
cated Contact Spring: Suitable for Wave-
lengths down to Ultra-Short: Possibility
of Automatic Band-Switching : etc.].—P.
Ware. (Proc. Inst. Rad. Eng., March 1938,
Vol. 26, No. 3, pp. 308-320.)

Dynamic [Contrast] REGULATION AT THE
RECEIVER [General Considerations, with List
of Faults and Their Causes].—H. Boucke.
(Funktech. Monatshefte, March 1938, No.
3. pp- 83-88.) To be completed by a
second part dealing with practical develop-
ment.

. Low-DistorTioN VoLUME EXPANSION USING

NEGATIVE FEEDBACK [applicable also to
Distortionless Compression: Defects of
Variable-Mu and Bridge-Type Systems
avoided].—B. J. Stevens.  (Wireless Engi-
neer, March 1938, Vol. 15, No. 174, pp.
143-149.)

2296.

2297.

2298.

2299.

2300.

2301.

2302.

2303.

2304.

2305.
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AvuTtoyaTic FREQUENCY CoORREcTION [with
Graphical Methods of estimating Perform-
ance of Any Given Circuit or determining
Circuit Characteristics for Any Required
Performance : confirmed by Rigorous Analy-
tical Investigation] —O. E. Keall & G.
Millington. (Marconi Review, April/June
1938, No. 69, pp. 1-21.)

‘““ ELEcTRON STar’” AppricaTiON [Fitting
the Philips Type EM 1 * Clover lLeaf”
Tuning Indicator].—(Rad. Review of .dus-
tralia, Oct. 1937, Vol. 5, No. 10, pp. 288
and 290.)

THE MARKED DIFFERENCE BETWEEN ‘‘ Two
SigNaL ' SELECTIVITY CURVE AND ‘‘ ONE
SigNaL ” TuxNiNg CuURVE IN A Diobpe
CIRCUIT : THE PoOSSIBILITY OF Broap TuN-
ING COMBINED WITH ADEQUATE SELEC-
TIvITY. —Williams. (See 2223.)

SELECTIVITY MEASUREMENTS ON BROADCAST
REeCEIVING ApParRaTUs.—Th. J. Weijers.
(Tijdschv. Nederlandsch Radiogenoot., July
1937, Vol. 7, No. 5, pp. 156-172.)

STANDARDISATION OF TESTS ON RECEIVERS :
DEeFiNITION oF TERMS, ETC: TESTS ON
SENSITIVITY [Suggestions of Société des
Radioélectriciens ~ Committee]. —— (L'Onde
Elec., March 1938, Vol. 17, No. 195, pp. 145—
150.) Selectivity tests will be dealt with
later.

CriTIiCISM OF “* A REVIEW OF Rap1o INTER-
FERENCE INVESTIGATION ' [Most Broadcast
Receivers ‘“play Any Number of Stations as
well as All the Noise in the Vicinity ** without
Any Aerial : Serious Need for Better Screen-
ingl—H. N. Kalb: Sanford & Weise.
(Elec. Engineering, March 1938, Vol. 37
No. 3, pp- 137-138.) See 482 of I'ebruary.

THE APPLICATION OF SYMMETRICAL BAND-
RejeEcTOR FILTERS TO THE BROADCAST
WAaVE-RANGE [as Wave Traps for Local-
Station Interference]. — K. Steffenhagen.
(Funktech. Monatshefte, March 1938, No. 3,

PP- 73-74)

CaR Rapro InstarraTion [and the Problems
of Signal Pick-Up and Interference Sup-
pression].—S. Daniel & J. B. Kaye. (Wire-
less World, 31st March 1938, Vol. 42, pp
274-276.)

YET ANOTHER POSSIBLE SoUukrcL OF INTER-
FERENCE : THE ScaALE  ILLUMINATION
[Periodically Varying Contact between lind
of Lamp Filament and Its Support].-—K.
Nentwig. (Rad., B., F. fir .dlle, April
1038, No. 194, pp. 70-72.)

ELECTRICAL INTERFERENCE WITH Rabio
REcepTION.-—A. J. Gill & S. Whitehead.
(Electrician, 8th April 1938, Vol. 120, p.
455 : summary of L.LE.IL. paper.)
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2306. COMPREHENSIVE INVESTIGATION OF Low-
FREQUENCY BROADCAST INTERFERENCE DUE
TO MAINS SUPPLY BY SIX-PHASE MERCURY-
VarPour ReEcTIFIERS WITHOUT CONTROL
Grips, and Ox THE PROBLEM OF Low-
FrREQUENCY BROADCAST INTERFERENCE
FROM RECTIFIER MaINs SuppLy.—Moebes
& Scheel : Moebes. (T.F.T.. Feb. 1938,
Vol. 27, No. 2, pp. 47-52: E.T.Z., 24th
March 1938, Vol. 59, No. 12, pp. 311-315.)

2307. AN INTERFERENCE - FREE ELECTRICALLY-
Heatep CusHioN [with Specially Designed
Bimetallic-Strip Thermostat giving Quick,
almost Arc-less Break].—H. Krammer:
Siemens-Schuckert. (Elektrot. w. Masch :
bau, No. 11, Vol. 56, 1938, p. 145.)

2308. RELATIONS EXISTING BETWEEN VOLTAGH
IMpPULSES OF EXPONENTIAL FORM AND THE

REsroNskE oF AN OscirLating Circurr
[Analysis using Duhamel’s Superposition
Integral : Oscillographic  Confirmation :

Graphical Determination of Constants of
Impulse: Conclusions of Interest in con-
nection with Radio Interference] —R. Lam-
bert. (Proc. Inst. Rad. Eng., March 1938,
Vol. 26, No. 3, pp. 372-378.)

AERIALS AND AERIAL SYSTEMS

2309. A NEw PRINCIPLE IN DIRECTIONAL ANTENNA
DEesign.—W. W. Hansen & J. R. Woodyard.
(Proc. Inst. Rad. Eng., March 1938, Vol. 26,
No. 3, pp. 333-345.)

Considerable improvement of present designs
(e.g. of end-fire arrays, and ring arrays for strong
vertical and no horizontal directivity) if strict phase
agreement at large distances in max. direction is
abandoned ; possibilities of a two-group system,
one (for ground wave only) for daytime, both
together (giving ground and sky waves with space
between) for increased service area at night; etc.

2316. TRANSMITTING AERIALS EXCITED AT ANY
Point.—E. Siegel. (Hochf.tech. . Elek :akus.,
March 1938, Vol. 51, No. 3, pp. 101-109.)
It is shown that the feeding of an antenna at
any point becomes a simple transformer problem
when the effective resistance and reactance of the
aerial are known : methods of calculating these are
given. The distribution of voltage and current
along the aerial are studied, and also the application
of a knowledge of the current distribution to the
calculation of the radiated energy.

O~ THE FIELD OF A VERTICAL HALF-WAVE
AERIAL AT ANY HEIGHT ABOVE a PLANE
IZaRTH OF ANY DIELECTRIC CONSTANT AND
ConpucTivity.—K. F. Niessen. (4dnn. der
Physik, March 1938, Vol. 31, No. 6, Pp. 522
530.)

Weyl’s expression for the /7 function of an aerial
at a distant point (eqn. 1) is discussed. The cor-
rection term A (4) has been evaluated independently
by Weyl and by Niessen, and similar reasoning is
now applied to obtain a more complete expression
(eqn. 7) which holds at a point close to the aerial.

2311
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2312. A ROTATABLE DIRKCTIONAL AERRIAL FOR
SHORT-WAVE ~ WORLD  BROADCASTING.
Philips Company. (Philips Transmitting

News, Dec. 1937, Vol. 4, No. 6, pp. 1420
in German & English concurrently.) See
also 1415 of April.

2313. THE DisigN oF A TRANSMITTING RHoMBIC
AERIAL.—V. D. Kryzhanovski. (lzvestiya
Elektroprom. Slab. Toka, No. 12, 1037,
PP. 24-29.) . o

Formulae are quoted for determining the efficiency

(4 and 4") and radiation resistance (5 and 5’) of the
aerial, and for calculating the vertical (8) and
horizontal (g) polar diagrams. Formulae are also
derived for determining the coefficient of directivity
in the horizontal plane (12) and the optimum
wavelength. The choice of the main physical
parameters of the aerial is discussed (the length of
the side, the angle facing the axis, and the height
above the ground) and methods are indicated for
designing the terminating iron-wire line.

2314. THE RaDp1aTION CHARACTERISTICS OF A
VERTICAL BROADCASTING ANTENNA [and
the Influence of the Horizontal Section and
of ' Folding Back,’’ etc.]-—Kayano, Naka-
mura, & Sonobe. (Nippon Elec. Comm. Eng.,
Feb. 1938, No. 9, pp- 94—95.) A summary
was dealt with in 117 of January.

NEw VERTICAL BROADCASTING ANTENNA
[625 ft Tower] For Statron WGY AT
ScHENECTADY.—E. G. Semon & others.
(Gen. Ilec. Review, March 1938, Vol. 41,
No. 3, pp. 134-137.)

Frat-Tor BEaym AnNTENNAS [with High Gain
but Small Area], and RESULTS WITH THE
W8JK [Flat-Top] BEam ANTENNA.—]. D.
Kraus: R. T. Dealey. (Television, Feb.
1938, Vol. 11, No. 120, pp. 101—102 : March
1938, No. 121, p. 178 and 180.)

2315.

2316.

THE JoHNsON ' Q" ANTENNA SYSTEM [with
Aluminium-Tubing A/4 Matching Section :
for Short-Wave Transmission or Reception].

-H. W. Stewart & E. W. Pickard. (Tele-
vision, April 1938, \'ol. 11, No. 122, pp. 23!
232.)

2317.

EXPERIMENTAL RESULTS FROM THE Musa
[Multiple-Unit Steerable Antenna : Tests on
a Six-Unit Model on Signals from lingland
& Nova Scotial.—C. IF. Edwards. (Bell Lab.
Record, March 1938, Vol. 16, No. 7, pp. 232
235.) For previous papers see 1414 of April.

A Tunep Loor rFor 8o-
RecepTiON : ComPaCT DIRECTIVITY FOR
IMPROVING [I’ORTABLE AND EMERGENCY
OPERATION [4 Turns in 20” Diam. Copper
Tube Ring, with 5th Turn as Link Coupling :
Rotatable in Both Planes].—J. P. Tynes
(QST, April 1938, Vol. 22, pp. 10-11.)
RaDIO PROGRESS DURING 1937 : PaArRT V
REPORT BY THE TEcCHNICAL COMMITTEE ON
TRANSMITTERS AND ANTENNAS.—(Proc. Inst.
Rad. Eng., March 1938, Vol. 26, No. 3,
pp. 302-307.)

2318.

2319. AND I160-METRE

2320.
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ON THE THEORY OF THE EARTH LOSSES OF
AERr1aLs [with Some German I’.O. Measure-
ments on Radial-Wire Earths, etc.].—H.
Britckmann. (7./°.7T., Feb. 1938, Vol. 27,
No. 2, pp. 20-38.)
Prorrective CIRCUITS [against Lighting] For
ANTENNA-CoUPLING NETWORKS.—F. C. Ong.
(Bell Lab. Recovd, March 1938, Vol. 16,
No. 7, pp. 254—256.)
CONTRIBUTION TO THE STUDY OF ELECTRIC
LLINES ENCRUSTED WITH I'ROZEN MATERIAL
[Practical Calculations by a New Method].
I.. Labaume. (Rev. Gén. de I'Llec., 19th
Feb. 1938, Vol. 43, No. 8, pp. 227-240.)

2321.

2322.

2323.

VALVES AND THERMIONICS

ULTRA-SHORT AND DECIMETRE-WAVE
VALVES :  DEFLECTION OF A 1'OCUSED
BEaM oF ELECTRONS as A PossisLeE Basis
For CoNsTRUCTION [Preliminary Ixperi-
mental Work and Approximate Analysis:
Suggested Combination of Deflectional Con-
trol with Cumulative Secondary-Emission
Amplification, to give Very High Etfective
Mutual Conductance].- F. M. Colebrook.
(Waiveless FEngineer, April 1938, Vol. 15,
No. 175, pp. 198-201.)

2325. ON “ Puase [FocUSING '’ OF LLECTRONS IN
MotioNn 1N [Ultra-] HiGH-FREQUENCY
ILLEcTrIC FIELDS.—L. Briche & A. Reck-
nagel. (Zeitschv. f. Physik, March 1938,
Vol. 108, No. 7/8, pp. 459-482.)

Phenomena at high frequencies involving electron
transit time need for their full development a
co-phasal motion of electrons forming a space
charge. DMethods of securing this by ‘' phase
focusing ”’ are described, and the analogy with
geometrical optics developed.

2324.

2326. THE UNIFORMLY CONTROLLABLE GAS-I'ILLED
AMPLIFIER VALVE AND ITS APPLICATION aS
HigH-FREQUENCY GENERATOR [including
Ultra-High  Frequencies].—]. Nienhold.
(E.T.Z., 31st March 1938, Vol. 59, No. 13,

__PP- 329-333.)

High-frequency generators are becoming more
and more wide in application—they are needed for
wireless telegraphy and telephony, for diathermy,
for electro-metallurgy, for drying out of materials,
for refining chemicals, for destroying pests, etc.
Of the numerous types of generator—alternators,
quenched sparks, high-vacuum valves and gas-
filled valves—a special type developed by the
writer (his patents range from 1916 to 1928) is at
present little known in electrotechnical practice.
In this form of gas-filled valve (Fig. 1) the usual
electron-emitting filament is replaced by a plasma
produced by a discharge between a cathode K
(which may be a mercury cathode, or a hot filament,
or an indirectly heated cathode, according to the
use to which the valve is to be put) and an “‘exciter
anode’’ EA4. From this plasma in the  exciting
space "’ the electrons pass through FEA to the
‘“ control space’’ between E.{ and the main anode
A. This space contains the control grid G. Since
the exciting space has to contain an inert gas or
metal vapour, the control space must also contain

June, 1938

this, and in the ordinary way the electrons entering
this space would ionise the gas atoms, with the
result that the negative control grid G would
become coated with a cloud of positive ions which
would spoil its control action. In the writer's
valve, however, the distance between the boundaries
of the control space (the electrodes E4 and A) is
made very small, smaller than the mean free path
of the electrons, so that the electrons reach the
anode without colliding with the gas atoms and
there is no ionisation around the control grid.
Such precision in the spacing of the electrodes is
made possible by the use of modern ceramic
insulating materials. It is this special point of
non-ionisation in the control space which dis-
tinguishes the writer's design from other gas-filled
valves recently developed, in which there is ionisa-
tion in the neighbourhood of the anode. The
writer’s valves have so far been made for outputs of
about 100w and anode voltages up to 1000 V.
and in the Hartley connection have given wave-
lengths as short as 10-20m. Suitable design
should enable still shorter wavelengths to be
attained.  Telephonvy modulation is easy, by
acting on the exciter circuit, not on the control grid.

2327. ' SENTRON *’* OSCILLATORS WITH LELECTRON-
CourLeEp Secoxpary Crkcuit.—Uda &
Ishida. (See 2262.) :

2328. THE RESOTANK, A NEW GENERATOR FOR
Micro-Waves.—Allerding & others.  (See
2258.)

2329. Exciss-ENERGY ELECTRONS AND ELECTRON
MorioN 1N Higu-Vacuunm TuBEs [causing
Overheating, by Bombardment, of Cathode
in Magnetrons : Important also for Bearing
on Transit Time, Orbit Shape, Tube Noise,
Shape of Cut-Off Curve, etc: Current and
Space-Charge Phenomena for Llectrons
executing Cyclic Orbits (Magnetrons and
Positive-Grid Valves) : etc.j.—E. G. Linder.
(Proc. Inst. Rad. Eng., March 1938, Vol. 26,

No. 3, pp. 346-371.)

2330. NEw MaGNETIC-FIELD VALVES [Survey].
H. L. Hollmann. (Funktech. Monatshefte,
March 1938, No. 3, pp. 75-79.)

The ““ Sentron '’ and ‘° Double-Sentron *”’ (Uda &
others, 2262, above) and the similar valve developed
by Helbig [Haelbig]— 131 of January; the Okabe
electron-beam magnetron. (132 of January); the
‘Osaka " valve (hall-way between a retarding-field
valve and a magnetron : Okabe, 925 of 1937) ; and
secondary-emission electron-multiplier magnetrons
(Okabe, 4123 of 1936 and 1049 of 1937).

2331.-[Ultra-] HIGH-FREQUENCY TRIODE OSCILLA-
Tors [Transit-Time Effects: Principle of
Similitude : Power Output: Grid Tempera-
ture : Efficiency : with Curves] —G. Reber.
(Communications, March 1938, Vol. 18,
No. 3, pp. 13-15.)

2332. NEw Tuses [including Gammatron 54 for
Ultra-High Frequencies : Hytron ‘‘Bantams”
for Space Economy: etc.].—(Communica-
tions, March 1938, Vol. 18, No. 3, pp. 21-22
and 26.
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2333

2334

2335-

2336.

2337.

2338.

THE

New Recuiving TuBes: Type 1851 TELE-
visioN Tuse [Amplifier Pentode with Very
High Grid/Plate Transconductance].--RCA.
(QST, April 1938, Vol. 22, p. 98.)

THE APPLICATION OF SECONDARY EMIssion
IN AMPLIFYING VALVEs [Limitations and
Possibilities : Construction of Valve with
Indirectly Heated Cathode, giving Ampli-
fication by Secondary Emission : Electrons
deflected to reach Secondary Cathode, so
that Latter can be Screened from Volatilised
Materials which would vary Coefficient of
Secondary Emission].——]. L. H. Jonker &
A, J. W. M. van Overbeek. (Wireless
Engineer, March 1938, Vol. 15, No. 174,
PpP. 150-156.)

A THEORY or NoISE FoR ELECTRON MULTI-
PLIERS.—Shockley & Pierce. (Sec 2438.)

BACKGROUND NOISE PRODUCED BY VALVES
AND Circuits [Short Review, followed by
Treatment of Triode by Analogy with Diode :
Formula for Equivalent Temperature :
Valve-Noise Measurement by \ethod with
Anode joined Capacitively to Grid: Des-
cription of Apparatus : Comparison between
Theory and Measured Results on Com-
mercial Triodes, Beam Valves, Pentodes,
etc.]|.—W. S. Percival & W. L. Horwood.
(Wiveless Engineer, March & April 1938,
Vol. 15, Nos. 174 & 175, pp. 128-137 &
202-207.) For Bell’s criticism of the first
part see April issue, p. 213.

EXPERIMENTS AND SIMPLE CALCULATIONS
RELATING To CrassC H.F. AMPLIFIERS.
Lehmann. (See 2242.)

Tue OPERATION OF A TrRioDE WHEN GRID

CURRENT FLOows.—A. . Berg. (fzvestiya
Elektroprom. Slab. Toka, No. 12, 1937,
Pp. 6-11.)

In previous papers (3333 of 1937 and 1431 of
April) the effect of grid current on the static char-
acteristics of the anode current was examined.
In this paper a further analysis of the operation of

a triode is presented.

Ilquations (15 & 23) are

derived determining the dynamic characteristics of
the grid and anode currents respectively, and the
shape of the current impulses is discussed for the
cases when the grid current (a) flows and (b) does

not flow.

All possible operating conditions of a

triode are shown in tabular form (Fig. 11), and
methods are indicated for determining various

operating constants.

A numerical example added

indicates that the accuracy of the theoretical results
so obtained is of the order 5% to 109%.

2339.

2340.

RELATION BETWEEN GRID EXCITATION AND
AMPLIFICATION CONSTANT OF TRANSMITTING
TuBEs [and Its Connection with Secondary
Emission at Grid].—)M. Simbori. (Nippon
Elec. Comm. Eng., Feb. 1938, No. g, pp. 56—
58.)

MEASUREMENT OF GRID CURRENTS IN THER-
MIONIC VALVES [Simple Method for Currents
of Order of 107% Ampere].—E. W. Wilcox.
(Journ. Scient. Imstv., April 1938, Vol. 15,
No. 4, pp. 137-138.)
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2341.

2342.

2343.

2344.

2345.

2346.

2347

2348.

2349

2350.

2351.

2352.
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A NEw METHOD FOR PLOTTING THE CHARAC-
TERISTICS OF TRANSMITTING VaLVES [Objec-
tions to Usual Short-Time Method of
avoiding Deterioration during Test : Oscillo-
graphic Image, Stable enough for Tracing
on Transparent Paper, by utilising One Cycle
out of 10 or 20 of 50 ¢/s Mains].—R. Stuart.
(Bull. de la S.F.R., 4th Quarter 1937, Vol. 11,
No. 5, pp. 151-168.)

REBuUILDING TRANSMITTER TUBEs.-—]. W.
Jaffray.  (Communications, March 1938,
Vol. 18, No. 3, pp. 17 and 26, 30.)

Tue Use ofF PENTODES IN Rabpio TRANs-
MITTERS.—Heyboer. (See 2275.)

PERFORMANCE CHARACTERISTICS OF MULTI-
ELECTRODE VALVES AS MODULATOR AMPLI-
FIERS.—Uda & Numazawa. (See 2274.)

THE STUDY AND REALISATION OF A SEALED
TRANSMITTING VALVE OF 350 KILOWATTS
ErFecTive Power [Type E.3o51]. R.
Warnecke. (Bull. de la S.F.R., 1st Quarter
1938, Vol. 12, No. 1, pp. 1-29 : 1.’Onde Elec.,
Feb. 1938, Vol. 17, No. 194, pp. 49-80.)
The latter version includes three appendices
which are not in the former, but lacks a
footnote which the former version contains.

HiGH-POWER  VALVES : CONSTRUCTION,
TESTING, AND OPERATION.—]. Bell, J. W.
Davies, & B. S. Gosling. (Electrician,
1st April 1938, Vol. 120, p. 414 : summary
of I.LE.E. paper.)

‘ LLECTRONENROHREN *’ [Vol. 4—Rectifiers
and Receiving Valves: Book Review].—
H. Barkhausen. (Zeitschr. f. tech. Phys.,
No. 4, Vol. 19, 1938, pp. 118-119.)

CrITICAL DISTANCE VALVES AND BEeawMm
TETRODES [are One and Same Type of Valve :

Many Years’ PFrecedence for British In-
vention].—J. H. O. Harries. (Wireless
Engineer, April 1938, Vol. 15, No. 175,
pp. 212-213.)

A NEw CIRCUIT WITH A SPACE-CHARGE-GRID
TuUBE [Increased Sensitivity, without Retro-
action, by Added Resistance in Space-Charge-
Grid Circuit: Theory and Experimental
Confirmation].-——H. Maeda. (Electrot. Journ.,
Tokyo, April 1938, Vol. 2, No. 4, pp. 91-94.)

INVESTIGATIONS ON ‘ PLATION’ VALVES
[deriving from the de Forest Valve with
Filament between Anode and Control
Electrode : Determination of Current Dis-
tributions for Various Forms of Electrode :
Advantages of Various Types].—O. N.
Inceler. (At Patent Office Library, London :
Cat. No. 78 364 : 82 pp.)

RADIO PROGRESS DURING 1937 : PaArT II—
REPORT BY THE TECHNICAL COMMITTEE ON
ELEcTRONICS. — (Proc. Inst. Rad. Eng.,
March 1938, Vol. 26, No. 3, pp. 285-290.)
THE MIXING-HEXODE AS A PHASE-REVER-
SAL VALVE.-—O. Schafer. (Hochf:tech. u.
Elek:akus.,, March 1938, Vol. 51, No, 3,
pPp. 10g-112.}

A circuit is given using the hexode as a phase-
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reversing valve for uniform amplification of
frequencies from o to 10%¢/s. All commercial
tvpes are not equally satisfactory, and their
behaviour cannot be predicted from the usual
characteristics.  The choice of suitable valves
is discussed and the Telefunken RENS 1224
recommended.

2353. SHarP CuT-OFF IN Vacuum TUBES, WITH
APPLICATIONS TO THE SLIDE-Back VoLt-
METER. —Aiken & Birdsall. (See 2491.)

2354. ARE HiGH-SLOPE VALVES WANTED ? [Early
Misconceptions of Valve Action not yet
entirely Dispelled : Dependence of Optimum
Slope on Circuit Constants].—W. E. Benham.
(Wireless World, 21st April 1938, Vol. 42,
PP 352-353.)

2355. SOME 1938-1939 PHILIPS VALVES [including
Electron-Beam Pentodes and Octodes].
Philips Company. (L'Onde Elec., Feb. 1938,
Vol. 17, No. 194, p. 104.)

2356. THE NEw RECEIVING VALVES AT THE
EXHIBITION - DEMONSTRATION oOF ComM-
PONENTS, ACCESSORIES, AND VALVES (PARIS,
Fre. 1938).—M. Adam. (Rev. Gén. de UElec.,
26th March 1938, Vol. 43, No. 13, pp. 405—
413.}

2357. RECENT DEVELOPMENTS IN TANTALUM AND
CorumbiuM [and the Use of the Former for
Valves and Electrolytic Condensers].—C. W.
Balke. (Indust. & Eng. Chemistry, March
1938, Vol. 30, No. 3, pp. 251—254.)

2358. STATIONARY AND VARIABLE TEMPERATURE
DISTRIBUTIONS ALONG WIRES AND BaARs
HEATED BY CoNDucTION CURRENTS OR BY
RapiatioN.—J. Fischer. (Zeitschr. f. tech.
Phys., No. 4, Vol. 19, 1938, pp. 105-113.)
Conclusion of the paper referred to in 1896
of May.

DIRECTIONAL WIRELESS

2359. MARKER BEACONS FOR SYMMETRICAL Rap1a-
t1oN [Beacons for indicating IFlying Hazards
or for assisting Navigation have Require-
ments quite Different from Those of Blind-
Landing Marker 13eacon : Analysis leading
to a ‘“ Stacked Radiator” Array giving
Blunt-Nosed Circularly Polarised Ultra-
Short-Wave Vertical Beam reaching to at

least 10000 Feet].—A. L. Green. (41VA4
Tech. Review, Jan. 1938, Vol. 3, No. 3,
pPp. 113-142.)

2360. THE ADVANTAGES OF ULTRA-SHORT WAVES
FOR AIRCRAFT Rapro-BeEacons [including
the Absence of ‘‘ Multiple Courses '] —
(Sci. News Letter, 12th March 1938, Vol. 33,
p- 165.) Based on U.S.A. Bureau of Air
Commerce experiments.

2361. CORRECTIONS 1O ‘' THE ULTRA-SHORT-WAVE
GuIDE-Ray BEeacoN aND ITs AppLiCa-
TIoNs.”—Kramar & Hahnemann. (Proc.
Inst. Rad. Eng., March 1938, Vol. 26, No. 3,
p. 276.) See 1900 of May.

THE WIRELESS ENGINEER

June, 1938

2362. A NEwW BLIND LANDING SYSTEM [giving
Straight Glide Approach (with Advantages
of Slower Approach Speed, etc.): Triple
Cathode-Ray Tube, giving Three Spots
reproducing (in conjunction with Artificial
Horizon) the Metcalf ‘* Three Reference
Landing Lights '’ System].—1. R. Metcalf.
(Science, 18th March 1938, Vol. 87, Supp.
pP- 9)

THeE PHiLtes ULTRA-SHORT-WAVE  Rapro
Beacon TypE B.R.A.075/4.—P. Zijlstra.
(Philips Transmitting News, Dec. 1937,
Vol. 4, No. 6, pp. 21-33: in German &
English concurrently.)

2363.

Tue REDUCTION OF NIGHT ERROR BY THE
ADpcock AERIAL SysTEM [Advantages of
Author’s Modification with H.F. Trans-
former (Electrostatic Screen between Pri-
mary & Secondary) at Base of Each Aerial,
and Lead-Covered Transmission Lines:
Radiogoniometers RC6A].—H. DBusignies.
(L’Onde Elec., March & April 1938, Vol. 17,
Nos. 195 & 196, pp. 105-127 & 195-210.)

2364.

EXPLANATION OF THE PRINCIPLE OF AN
AUTOMATIC RaADIOGONIOMETER.—G. Leh-
mann. {L'Onde Elec., I'eb. 1038, Vol. 17,
No. 194, pp- 102-103.) Report of a paper
read before the Société des Radioélectriciens
on 19th Jan. 1938. See also 1446 of April.

2365.

2366. NEW AIRCRAVT EQUIPMENT FOR THE RovaL
Dutca AR Lines (K.L.M.).—(Philips
Transmmitting News, Sept. 1937, Vol. 4,
No. 4, pp. 'o 12: in German & English

concurrently )

“ AIRCRAFT Rapio " [Book Review].—D. H.
Surgeoner. (IVirveless Lngineer, April 1938,
Vol. 15, No. 175, p. 197.)

ACOUSTICS AND AUDIO-FREQUENCIES

2368. ON THE LFFECT oF THE OHMIC RESISTANCE
oF THE MovInGg CoIL ON THE FREQUENCY
CHARACTERISTIC OF A DynaMic Loubp-

2367.

spEAKER.—L. D. Rosenberg. (Tzvestiva
Elektvoprom. Slab. Toka, No. 12, 1937,
Pp- 37-38)

It is generally believed that the use of a high-
resistance moving coil affects adversely the per-
formance of the loudspeaker at higher frequencies,
since such a coil has a larger number of turns and
therefore a higher inductance. It is shown in the
present paper that the adverse effect, if any, is not
caused by the increased inductance of the coil.

The operation of the final stage of amplification
at the higher frequencies is discussed, and it 1is
shown that when Z/R, > 1 (where Z is the im-
pedance of the coil and R, the internal resistance
of the valve) the current through the coil is deter-
mined by K; and is independent of Z, while when
Z|R; <1 a certain diminution of the current
through the coil takes place but this is determined
solely by the volume of copper used for the coil and
is independent of the number of turns or resistance
of the coil.

The case when Z/R; = 1 is seldom met in practice
and therefore is not considered.
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2369. Tug IMPEDANCE OF THE VoICE COIL OF A

Toupsreaker [Theoretical and Experi-
mental Investigation of Behaviour near
Resonant Frequency : leading to a Dis-

cussion of Effects with Triodes and Pentodes,
and Some Notes on Power Amplifiers].-
J. B. Rudd. (AW Tech. Review, Jan. 1938,
Vol. 3, No. 3, pp. 100 112.)

“ It would appear that a performance [with a
pentode] comparable with that which can be
obtained with a triode is only possible by using
some system of inverse feedback which will be
effective in reducing the anode a.c. resistance of
the pentode to a value similar to that of a triode.”

2370. MEASUREMENT OF THE VECTOR DIAGRAM OF
A Dvy~namic LoupspPEAKER.—M. Gordon &
A.  Turkel. (Hochf:tech. w. [Llek:.akus.,
March 1938, Vol. 51, No. 3, pp. 99-100.)
Study of the impedance of a loudspeaker as a
function of frequency, by measurement of the total
and individual voltages developed across the loud-
speaker and a pure resistance in series.

2371. THE ROLE OF THE SPEAKER IMPEDANCL IN
RisoNaNCE IN A CLoSED PIPE [Analysis of
a Standing-Wave Resonance System used
for Microphone Investigations: leading to
a Method of measuring Loudspeaker and
Microphone Impedance].—W. D. Phelps.
(Journ. Acoust. Soc. Am., April 1938, Vol. g,
No. 4, pp- 308-311.)

O~ IMPROVING THE ARTICULATION OF LoOUD-
SPEAKERS IN AN AUDITORIUM WITH A NoIsy
BackGroUND.—B. T. Vysotski & S. 1.
Tetelbaum. (lzvestiya Elektroprom. Slab.
Toka, No. 1, 1938, pp. 17—21.)

1t is pointed out that ‘“ compression " of speech
in transmission, without subsequent '* expansion,”’
considerably affects the quality but not the in-
telligibility of reception. Accordingly an experi-
mental investigation was carried out to determine
whether this method could be used for raising the
efficiency of public-address systems installed in
places with a noisy background, such as a sports
stadium or railway station. In the circuit used for
these experiments (Fig. 1) facilities were provided
for a maximum compression of speech, 7.e. for
transmission of sounds of various intensities at the
same (maximum) level, while the interfering noise
was artificially produced by a gramophone.
Observations were then made of the intelligibility
of reception with the compressor switched on and
off, and with various levels of the interfering noise.
It is stated that the improvement cbtained with
the compressor switched on was equivalent to an
increase of approximately 3 times in the maximum
amplitude of the sound pressure from the loud-
speaker.

2372.

2373. EXPERIMENTS WITH A 5 KiLowarr HiGH-
POowER LOUDSPEAKER INSTALLATION ON
THE CITADEL AT NURNBERG [using a Number
of 150 Watt Loudspeakers: Good Audi-
bility over 6oo Metres Radius in spite of

High General Noise Level: Some Re-
sults requiring Further Investigation].—O.
Vierling. (Akust. Zeitschr., March 1938,

Vol. 3, No. 2, pp. 93-96.)
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2374.

2375.

2379-

2380.

2381.

2382.

2383.

2384.

2385.

. FEEDING MULTIPLE LOUDSPEAKERS
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TrsTiING PUuBLIC ADDRESS EQUIPMENT
Description of P.A. Amplitier, Methods of
Testing, and Results].—P. H. Walker.
(Wireless World, 7th April 1038, Vol. 4z,
PP. 302-305.)

TriTOoN : A MoODERN A.F. AMPLIFIER IN-
STALLATION [9 Watts Output : for Broadcast
Reception, Gramophone, P.A., etc: with
Triple Loudspeakers]. E. de Gruyter.
(Bull. Assoc. suisse des Llec., No. 5, Vol. 29,
1938, pp. 100-101.)

[with
Varying Power Outputs]: aN EVER-PRE-
SENT SOUND-REINFORCEMENT PROBLEM.
(Rad. Review of Australia, Oct. 1937, Vol. 5,
No. 10, pp. 285 and 292.)

. Ture DEeLTA-STAR [Speech-Input] MIXER.

. N. A. Hawkins. (Communications,
March 1938, Vol. 18, No. 3, pp. 20 and 35.)

. Low-DisTorRTION VOLUME EXPANSIQN AND

CoMPRESSION [coming into Action only at
Pre-determined Level] USING NEGATIVE
FEEDBACK.—Stevens. (See 2295.)

RECENT DEVELOPMENTS IN HILL-AND-DALE
RECORDERS [Uniform  Response 30
12000 c/s: Application of Regenerative
Electromechanical Feedback].—L. Vieth &
C. F. Wiebusch. (Journ. Soc. Motion Pict.

Eng., Jan. 1938, Vol. 30, pp. 96-Io4:
Bell Tel. Sys. Monograph B-1047.)

THE PHILIPS-MILLER SYSTEM OF SOUND
REcORDING. — R. Vermeulen. (Ahust.

Zeitschr., March 1938, Vol. 3, No. 2, pp. 65
73.) A summary was referred to in 2997 of

1937-

MAGNETIC SOUND RECORDING [Short Survey].
_H. Weber. (Bull. Assoc. suisse des Llec.,
No. 7, Vol. 29, 1938, pp. 148-151.)

Tue LonpoN/BirMINGHAM CoaxiaL CaBLE
SysTEM : PaArT I1I—LavouT or Egquir-
MENT aAND TEsT Resurrs.—A. H. Mumford.
(P.O. Elec. Eng. Jowrn., April 1933, Vol. 31,
Part 1, pp. 51-56.)

AN IMPrROVED DMLETHOD FOR OBTAINING
PHOTOGRAPHS OF RIPPLE-WAVE ACTIONS
{e.g. for Auditorium Models : Elimination of
Surface-Tension Distortion].—M. E. Raquet
& F. R. Watson. (Journ. Acoust. Soc. Am.,
April 1938, Vol. 9, No. 4, PpP- 352-353.)

THE THEORETICAL DERIVATIONS OF THE
Laws oF REverBeraTiON.—H. & L. Cremer.
(Journ. Acoust. Soc. Am., April 1938, Vol. g,
No. 4, pp- 356-357.) Long summary of the
German paper referred to in 1036 of March.

ON THE POSSIBILITY OF OBTAINING HiGr
COEFFICIENTS OF SOUND ABSORPTION BY
USING SVYSTEMS OF RESONATORS.—S. N.

Rschevkin. (Comptes Rendus (Doklady) de
UAc. des Sci. de I'URSS, No. 1, Vol. 18,
1938, pp- 25-30: in English.) Cf. Zeller,

1923 of May.
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2386.

2387.

2388.

2389.

2390.

2301.

2392.

2393

2394-

2395

2396.

2397.

THE

ON THE “ SoUND VAsSEs’ oF THE GREEK
TRAGEDIES AND THE CHRISTIAN CHURCHES.—
P. Thielscher. (Akust. Zeitschr., March 1938,
Vol. 3, No. 2, pp. 85-92.)

‘““DIE PHYSIKALISCHEN UND TECHNISCHEN
GRUNDLAGEN DER SCHALLDAMMUNG IM
Bauwesen ' [Sound Insulation in Building :
Book Review].—A. Schoch. (Zeitschr. f.
tech. Phys., No. 3, Vol. 19, 1938, p. 87.)

' LARM- UND ERSCHUTTERUNGSABWEHR IM
HocuBau ”’ [Noise and Vibration Elimina-
tion in Large Buildings: Book Review].
W. Zeller (Edited by). (dkust. Zeitschr.,
March 1938, Vol. 3, No. 2, p. 99.)

ON THE VIBRATION INSULATING BY MEANS
OF SPRINGS AND DAMPING MATERIALS.—
Meyer & Keidel. (Journ. Acoust. Soc. Am.,
April 1938, Vol. 9, No. 4, pp. 355-356.)
Summary of the German paper dealt with in
580 of February.

NoISE AND TREATMENTS For ITs REDUCTION
IN TELEPHONE EXCHANGE MANUAL SWITCH-
rooms.—Stevens & Cullum. (P.O. FElec.
Eng. Journ., April 1938, Vol. 31, Part 1,
PpP. 57-61.)

NOI1SE-PREVENTING INSTALLATION OF THE

INTERNATIONAL TELEPHONE EXCHANGE
Room [Tokyo]. —Isida & Kobayashi.
(Nippon Elec. Comm. Eng., Feb. 1938,

No. 9, pp- 90-91.)

A SILENCE Room For ErLecrricaL TEsTs.
—Paris Electric Company. (Engineer, 4th
March 1938, Vol. 165, p. 255.) See also
196 of January.

[Measurement of] SOUND ABSORPTION AND
ATTENUATION BY THE FLUE METHOD.—
H. O. Taylor & C. W. Sherwin. (Journ.
Acoust. Soc. Am., April 1938, Vol. g, No. 4,
PP- 331-335.)

BackGrRoUND Noise CorREcTIONS [for Sound
Measurements outside a Soundproof Room]}.

L. E. Packard. (Communications, March
1938, Vol. 18, No. 3, p. 24.)

O~ A NEw METHOD OF MEASURING THE
SounNp FIELDS IN AN INTERIOR Room By
MEANS OF A CoNTINUOUS SPECTRUM [Highly
Amplified Valve Noise : in connection with
Loudspeaker Investigations, where the
" Howling Note ** Method is Unsatisfactory].
—H. G. Yreygang. (Akust. Zeitschr., March
1938, Vol. 3, No. 2, pp. 80-84.)

SouND aND ViBRATION MEASUREMENT [Con-
ference Summary].—P. L. Alger. (Elec.
Engineering, March 1938, Vol. 57, No. 3,
pp. 125-126.)

[Measurement of] ABsoLuTE SouND IN-
TENSITY IN LIQUIDS BY SPHERICAL TORSION
Penxpura [and the Calibration of Pressure
Microphones].—E. Klein. (Journ. Acoust.
Soc. Am., April 1938, Vol. g, No. 4, pp. 312~
320.)
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LLoupNESS, MASKING, AND THEIR RELATION
To THE HEARING PROCESS AND THE PROBLEM
oF NoIst MEASUREMENT.—H. Fletcher.
(Journ. Acoust. Soc. Am., April 1938, Vol. g,
No. 4, pp. 275-293.)

THE PHYSICAL BASES FOR THE CONSTRUCTION
OF APPARATUS FOR THE DEAF, and HEARING
IMPAIRMENT AND SOUND INTENSITY.—P.
Chavasse: M. B. Gardner. (4nn. des
Postes, T'. et T., March 1938, Vol. 27, No. 3,
Pp. 210-226: Bell Lab. Record, March 1938,
Vol. 16, No. 7, pp. 224-228.)

LimiTs oF AUDITION FOR BONE CONDUCTION.
—N. A. Watson. (Journ. Acoust. Soc. Am.,
April 1938, Vol. 9, No. 4, pp. 294-300.)

ON THE MEASUREMENT OF THE ABSORPTION
AND SENSITIVITY CURVES OF THE HuaaN
Ear [with Results on 12 Normal Subjects:
Difficulties of the ‘*Tube’ Method of
Absorption Measurement, and Their Elimi-
nation]. — R. Kurtz. (Akust. Zeitschr.
March 1938, Vol. 3, No. 2, pp. 74-79.)
Cf. Waetzmann, 1936 of May.

DISTORTION IN THE EAR AS SHOWN BY THE
ELEcTRrRICAL RESPONSES OF THE COCHLEA.
E. G. Wever & C. W. Bray. (Journ. Acoust.
Soc. Am., Jan. 1938, Vol. g, No. 3, pp. 227
233.)

FAcTORS IN THE DPRODUCTION OF AURAL
(Subjective] HarMoONIcs AND COMBINATION
ToNEs, and THE NoN-LLINEAR TRANSMISSION
CHARACTERISTICS OF THE AUDITORY Os-
SICLES. — Newman, Stevens, & Davis:
Stuhlman. (Journ. Acoust. Soc. .Am., Oct.
1937, Vol. 9, No. 2, pp. 107-118: pp. 119
128)) ’

TuE NATURE OF FATIGUE IN THE AUDITORY
SysTeEM [Measurements on Decrease in Aural
Sensitiveness caused by LExposure to Note
of Known Frequency and Absolute In-
tensity : Results consistent with Resonance
Theory of Hearing].—R. C. Parker. (Proc.
Phys. Soc., 1st Jan. 1938, Vol. 50, Part 1,
No. 277, pp. 108-118))

Tue SEnsE oF HEARING IN Fisn.—K. von
Frisch. (Nature, 15t Jan. 1938, Vol. 141,
pp- 8-11.)

AN APPROACH TO THE STUDY OF VOCAL
ResonaNce [Attack on Cord-Tone-Reso-
nance Theory of Vowels].—P. R. Farns-
worth. (Journ. Acoust. Soc. Am., Oct. 1937,
Vol. 9, No. 2, pp. 152-155.)

THE VIBRATION OF THE VIOLIN BRIDGE, and
THE MECHANICAL ACTION OF VIOLINS [with
Frequency Curves of Valuable and Less
Valuable Models].—Minnaert & Vlam : F. A.
Saunders. (Akust. Zeitschr., March 1938,
Vol. 3, No. 2, p. 100: pp. 101-103: sum-
maries only.)

THE SounND OF BELLs [and the Strike Note
Problem].—J. Arts. (Journ. Acoust. Soc.
Am., April 1938, Vol. g, No. 4, pp. 344-347.)
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2409.

2410,

2411

2412.

2413.

2414.

2415.

2416.

2417.

2418,

24T9.

TONES PRODUCED BY A WIRE PLACED IN AN
IeNviTED Gas JET.—]. J. Coop. (Journ.
Acoust. Soc. Am., April 1938, Vol. 9, No. 4,
Pp- 321-330.)

A " FoaMING TONE' OBTAINED FROM
VIBRATING STRINGS AND Rops.—T. Chung-
Ling. (Journ. Acoust. Soc. Am., April 1938,
Vol. 9, No. 4, p. 354.)

NEW MEASUREMENT OF VELOCITY OF SOUND
IN FReEe AR [Discussion of Author’s and
Other Measurements suggests Probable Final
Value of 330.8 m/sec. for Frequencies below
1000 cfs and 331.7 m/sec. for Higher Fre-
quencies, in Dry Air at 0°].—T. J. Kukka-
miki. (Awnn. der Physik, March 1938,
Vol. 31, No. 5, pp. 398—406.)

VELOCITY AND Ray PATHS OF SOUND WAVES
IN SEa Water.—O. W. Swainson. (Hydro-
graphic Review, Nov. 1937, Vol. 14, No. 2,
Pp- 93-153.)

ForMULAE ¥OR THE CALCULATION OF THE
VELOCITY OF SOUND AND OF THE TEM-
PERATURE oF FusioNn. — R. Gianasso.
(Nuovo Cimento, Dec. 1937, Vol. 14, No. 10,
Pp- 480491,

THE VELOCITY OF SOUND IN SINGLE CRYSTALS
oF BisMuTH [measured by a Method suitable
for Small Specimens of Soft and Brittle
Substances).—IFocke & others. (Journ.
Acoust. Soc. Am., April 1938, Vol. g, No. 4,

.Pp- 348-351)

ON THE DETERMINATION OF THE LELASTIC
CoNsTANTS OF IsoTrRoOPIC SoLID BODIES
WITH THE HELP OF SUPERSONIC WAVES [and
a Denunciation of Bez-Bardili’s Theory and
Results].—A. Walti. (Helvetica Phys. Acta,
Fasc. 2, Vol. 11, 1938, pp. 113-139: 1in
German.) See 226 of 1936.

Iur SpLITTING-Ur OF THE RAVYLEIGH LINE
AND THE ACOUSTIC SPECTRUM OF CRYSTALS.
E. Gross. (Comptes Rendus (Doklady) de
I'Ac. des Sci. de I'URSS, No. 2, Vol. 15,
1938, pp. 93—94 : in English.)
AcCoUSTIC VIBRATIONS AND INTERNAL COM-
BUSTION LENGINE PERFORMANCE : I—
STANDING WAVES IN THE INTAKE PIpE
SysTEM [Calculations on Usual Acoustic
Theory : Check with Experimental Data for
Single-Cylinder Engine].—Morse, Boden, &
Schecter. (Journ. of Applied Physics, Jan.
1938, Vol. 9, No. 1, pp. 16-23.)

AcousTics OoF THE CoMBUSTION CHAMBER
[Standing Waves accompanying Detonation
in Cylinder of Internal Combustion Engine].
—C. S. Draper. (Phys. Review, 1st Jan.
1938, Series 2, Vol. 53, No. 1, p. 108:
abstract only.)

TaE GENERATION OF SUPERSONIC OSCILLA-
TIONS BY PIEzZo-QUARTzZ LENSES.—S. S.
Tumanski.  (Journ. of Tech. Phys. [in
Russian], No. 20/21, Vol. 7, 1937, pp. 2049-
2052.)

The method proposed by Gruetzmacher (225 of

I'HE WIRELESS ENGINEER

339

1936) for obtaining converging supersonic waves by
immersing in the liquid a valve-maintained oscilla-
ting curved quartz plate is investigated experi-
mentally with the modification of using a
lens-shaped crystal instead of a plate. Frequencies
of 638.3kc/s to 1000kc/s were used, and the
intensity of the vibrations was such that jets of
oil 70 cm high were produced.

2420. A POWERFUL MAGNETOSTRICTIVE SUPER-
soNIC OsciLLator.—E. Ostrovski. (Journ.
of Tech. Phys. [in Russian], No. 20/21, Vol. 7,
1937, pPp- 2053-2060.)

A system has been developed in which a metal
tube immersed in liquid is maintained in magneto-
strictive oscillations by a valve oscillator. Fre-
quencies of 9.4 to 40 kc/s were obtained and an
experimental investigation was carried out on the
effect of these oscillations (e.g. formation of emulsions
and suspensions, corrosion of metals, etc.).

AN IMPROVED JMAGNETOSTRICTION OSCIL-
LATOR, also THEORETICAL aND EXPERI-
MENTAL INVESTIGATION OF THE TRANSMISSION
OF [Supersonic] SOUND OVER REFLECTING
SurFacks [including Acoustic Mirage Eftects
due to Tewmperature Gradients], and ApPPAR-
ATUS FOR ACOUSTIC RESEARCH IN THE
SUPERSONIC FREQUENCY RanGge—G. W.
Pierce & A. Noves, Jr. (Journ. Acoust. Soc.
Am., Jan. 1938, Vol. 9, No. 3, pp. 185-192 :
PpP- 193-204 : pp. 205-211.)

2421.

Sounp WAVEs IN A MovING MEDIUM.—
J. D. Trimmer. (Journ. Acoust. Soc. Am.,
Oct. 1937, Vol. 9, No. 2, pp. 162-164.)

2422.

. NEw METHOD OF MEASURING THE VELOCITY
oF SoUnD IN LiguiDps BY CAPILLARY SUPER-
SONIC INTERFERENCE SysTEMS.—J. P. Cance.
(Comptes Rendus, 14th Feb. 1938, Vol. 206,
No. 7, pp. 504-505.)

2424. AcousTic REsoNaNCE SPECTRA OF LIQUIDS
[Water and Organic Liquids : Existence of
Secondary Resonances].—C. Silceanu & C.
Istraty. (Comptes Rendus, 14th Feb. 1938,

Vol. 206, No. 7, pp- 502-504.)

. THE SUPERSONIC-WAVE ABSORPTION IN
Liguips IN THE FREQUENCY RaNGE 50/80
Mc/s.—R. Bar. (Helvet. Phys. Acta, Fasc. 5,
Vol. 10, 1937, pp. 332-337 : in German.)

Ox THE DISPERSION OF SUPERSONIC WAVES
N Liouips.—A. K. Dutta. (Physik. Zeitschy.,
1st March 1938, Vol. 39, No. 5, pp. 186-187.)

2420.

PROPAGATION oOF SUPERSONIC WAVES IN
Li1QuiDs—DISPERSION IN SoME PuURE
LiQuiDs AND AQULEOUS SOLUTIONS: IN
Acetic Acip.—B. G. Spakovskij. (Compies
Rendus (Doklady) de I’Ac. des Sci. de 'URSS,
No. 3, Vol. 18, 1938, pp. 169-175: in
English.)

2427.

NEW PROPERTIES OF BIREFRINGENCE OF
LiQuiDs UNDER THE INFLUENCE OF SUPER-
soNIC WaAvEs.—Lucas. (See 2472.)

2428,
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2429.

2430.

2431.

2432.

2433.

2434.

2435.

2436.

2437.

THE

Tur NORMAL AND SLANTING I’ASSAGE OF A
Prane Diratation (LONGITUDINAL) WAVE,
PRODUCED IN A LiQuID MEDIUM, THROUGH A
I'iXED PLANE-PARALLEL PLATE IN THE
MepiuMm.—H. Reissner. (Helvetica Phys.
Acta, lvasc. 2z, Vol. 11, 1938, pp. 140-155:
in German.)

THE ABSORPTION OF SUPERSONICS IN SMOKES,
and THE EFFEcT oF CONTAINING TUBES ON
UULTRASONIC VELOCITIES IN DBENZENE.
Laidler & Richardson: Hulswit. (jouwin.
Acoust. Soc. Am., Jan. 1938, Vol. 9, No. 3,
pp. 217-223 : pp. 224-226.)

CHARGED CoLLoi PARTICLES IN AN ULtra
soxic I'tkLp [Theory : Potential Difference
between Node and Antinode of Sonic Wave
may be measurable and test Applicability of
Debve’s Theory].—]. J. Hermans. (Phil.
Mag., March 1938, Series 7, Vol. 25, No. 168,
pp- 426-438.)

INFLUENCE OF A MAGNETIC FIELD ON THE
ABSORPTION OF SOUND IN OXYGEN GAS.—
van Itterbeek & Thys. (Physica, April 1938,
Vol. 5, No. 4, pp- 298-304 : in English.)

THE POSITION OF THE VIBRATOR IN THE
EXPERIMENTS OF MELDE AND KUNDT.
B. J. Miller & L. O. Olsen. (Journ. Accoust.
Soc. Am., April 1938, Vol. g, No. 4, pp.
341-343.)

ULTkaSONICS AND Surekrsonics [Classified
Bibliography, to 1936].-—H. Schecter. (Elec-
tronics, Jan. 1938, Vol. 11, No. 1, p. 34.)

Tpe [Giorgi] M.K.S. SvsteM OF UNITS
APPLIED TO LELECTROacoUsTICS.—A. E.
Kennelly & J. H. Cook. (Journ. Acoust.
Soc. Am., April 1938, Vol. g, No. 4, pp-
336-340)

Rap1IO PROGRESS DURING 1937 : PART I—
REPORT BY THE TECHNICAL COMMITTEE ON
ELecTrOACOUSTICS.—(Proc. Inst. Rad. I'ng.,
March 1938, Vol. 26, No. 3, pp. 277-284.)

TERMINOLOGY OF AcousTIcs : GERMAN CoM-
MITTEE’'S DEFINITIONS.—(Akust. Zeitschr.,
March 1938, Vol. 3, No. 2, pp. 110-11T1.)

PHOTOTELEGRAPHY AND TELEVISION

2438.

2439.

A THEORY OF NOISE FOR ELECTRON MULTI-
rLIERS [Theoretical Treatment using only
Elementary Assumptions and borrowing
Methods onlv, not Results, from Previous
Work on Shot Effect, etc: Correlation of
Noise DProperties of a Stage with Its
Secondary-Emission Properties: Extension
to Multi-Stage Multipliers].—W. Shockley &
J. R. Pierce. (Proc. Inst. Rad. Eng., March
1938, Vol. 26, No. 3, pp. 321-332.)

Tur WAaVE-SLoT, AN OPpTICAL TELEVISION
SystEM.—F. von Okolicsanyi. (Funkiech.
Dlonatshefie, March 1938, No. 3, Supp.
pp- 17-22.) From the Wireless Ingineer

article, 593 of February.
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2447-
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A New Oriicar METHOD ofF TELEVISION
RECEPTION : A SYSTEM \WHICH DISPENSES
WITH SCANNING DEVICES [Scophony “* Ilash
Light ” and ' Two-Cell”” (Stroboscopic
Wave-and-Slot) Methods].—F. Okolicsanyi.
(Television, Feb. 1938, Vol. 11, No. 120,
pp- 69-70.) See also 2439, above.

A Nrw PRINCIPLE FOR THE ISLECTRON
SCANNING OF THE IMAGES IN TELEVISION
[ Dispersive TField ** Modification of I'arns-
worth Method].—]. Loeb. (L'Onde Elec.,
March 1938, Vol. 17, No. 195, pp. 128-134.)
Paper read before the Société des Radio-
électriciens ; a summary was dealt with in
1072 of March.

A New SysTEM OF LARGE-SCREEN PRO-
JEcTION [Image Retention, with Controlled
Black-Out, by Externally Sustained Re-
ciprocal Secondary Emission between Fluo-
rescent Screen and Gauze Screen (with High
Secondarv Emission) close to It.]J—E. P.
Rudkin. (Television, Feb. 1938, Vol. 11,
No. 120, pp. 96-99 and 126, 127.) For
corrections see ibid., March, No. 121, p. 191.
IFor a different plan see 2443, below.

PicTurE RETENTION [for Increased Bright-
ness and Freedom from Flicker : by Mosaic
of Small Metallic Elements separated by
Insulating Material, close to Illuminated
Photoemissive Surface: ILlectron Image
projected on to Fluorescent Screen].—
T.de Nemes. (Television, April 1938, Vol. 11,
No. 122, p. 205.) Irom the Hungarian Post
Office laboratories.

THE MANUFACTURE OF THE ‘' SAFAR ™
CATHODE-RAY TUBES FOR OSCILLOGRAPHY
AND TELEvIisioN.—-Castellani. (Televisione,
Rome, I"eb. 1938, Vol. 2, No. 4, pp. 177-189 :
concluded )

CORRECTION T0O DIAGRAM IN ‘' METHOD FOR
JUuDGING THE LINEARITY WITH TIME, AND
THE FLvy-Back VELOCITY, OF THE RAY
DerLECTION IN CaTHODE-Ray TUBES.”—
H. Bédeker.  (Funktech. Monatshefte, March
1938, No. 3, Supp. p. 23.) See 1951 of May.

WoRrLD’S LARGEST CATHODE-Ray TUBE
(18 inches ¢ 24 inches Picture Too Bright
for Darkened Room : Welded Steel Cone,
2 inches Thick Glass End].—I. G. Maloff.
(Television, April 1038, Vol. 11, p. 203.)

I'URTHER NOTES ON THE IPOSSIBILITIES OF
Smarr Tuses [particularly the Mullard
Aa1/Bg or G4: " Excellent Pictures up to
35 Miles ""].—S. West. (Television, Feb.

1938, Vol. 11, No. 120, pp. 77-78 and 81.)

THE PPHASMAJECTOR [Source of Video Signals
for Testing!.-——Du Mont Laboratories. (Tele-
vision, April 1938, Vol. 11, No. 122, p. 196.)
Cf. Wilder, 1953 of May.

TEsTING ELEcTRON LENsSEs [BT-H Device
for Measurement of Aberrations].—D. Gabor.
(Television, April 1938, Vol. 11, p. 206.)
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2450.

2451.

2452.

2454.

2455-

2456.

2457

2458

2459.

2460.

2461,

2462.

THE

CoNTROL OF THE PHASE OF SYNCHRONISED
RevaxaTion  OscieLaTioNs  (Truir-Bases)
[Circuits for shifting Phase by Steps of One
Cycle of the Synchronising Irequency :
Continuous Adjustment only possible by
Phase-Changing Circuits on Synchronising
Input].—E. Hudec. (E.N.T., leb. 1938,
Vol. 15, No. 2, pp. 29-35.)

A New Time Base [Modification of * Squeg-
ging "’ Oscillator : a Hard-Valve Circuit with
Linear Characteristics].—D. G. Reid. (Wire-
less World, 14th April 1933, Vol. 42, pp.
334-336.)

A TrRANSPORTABLE TELEVISION INSTALLATION
[for Demonstration of Transmission and
Reception].—]. van der Mark. (Philips
Tech. Review, Jan. 1938, Vol. 3, No. 1, pp. 1~4.)

53. TELEVISION RELAY SYSTEMS [Examination of

Possibility of Wired Relaying as in Sound
Broadcasting : Impracticable in Present
State of Xnowledge].—(Wireless World,
7th April 1938, Vol. 42, pp. 309-310.)

THE CoNsTRUCTION ©OF TELEVISION RE-
CEIVERS : Basic CirRcurr DETAILS AND A
PRELIMINARY OUTLINE oF Two EXPERI-
MENTAL MobpELs.—M. P. Wilder. (QST,
April 1938, Vol. 22, pp. 23-27.)

FINDING AND REMEPYING TELEVISION
RECEIVER FauLrts.—S. West. (Television,
Feb., March, & April 1938, Vol. 11, Nos.
120-122, Pp. 91-93 ; 162 & 189, 192 ; 225.)

RADIO AMATEURS WILL ATTACK HOME
TELEVISION PROBLEM.—(Sct. News Letter,
2nd April 1938, Vol. 33, pp. 211-212))

RADIO PPROGRESS DURING 1937 : Parts 11
& IV—RePOrRT BY THE TEcuwicarL Con-
MITTEE ON [ELECTRONICS: ON TELEVISION
AND I'acsiviILE.—(Proc. Inst. Rad. Ing.,
March 1938, Vol. 26, No. 3, pp. 285-290:
pp. 298-301.)

PROGRESS IN TELEVISION TECHNIQUE IN THE
YEArR 1937—1°. Banneitz & F. Ring.
(Funktech. Monatshefte, March 1938, No. 3,
PP 22-23)

Bairp Corour TEeLEvIisiox  [Dominion
Theatre Demonstration].—(7 elevision, March
1938, Vol. 11, No. 121, pp. 151-152.)

BRrRITISH AND GERMAN TELEVISION, AND THE
Taris INTERNATIONAL LExposiTionN..—Mars-
land Gander. (T elevision, Feb. 138, Vol. 11,
No. 120, p. 76.)

THE SpEciAL TELEVISION EXHIBIT AT THE
“ GrErRMAN Muskun N MunNicH.—F. Fuchs.
(Rad., B., I. fur Alle, Oct. 1937, No. 188,
Pp. 145-150.)

A TraNSMITTER ToR TELEVISIoN EXPERI-
MENTS [General Design Considerations (in-
ciuding Advantages of 1’entodes) and the
Philips Transmitter|.—W. Albricht. (Philips
Transmuitting News. Sept. 1037, Vol. 4, No. 4,
pp. 13-23: in German & Iinglish con-
currently.)
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“ FERNSEHEN "’ [Book Review].—F. Schréter
(lidited by). (Television, Feb. 1038, Vol. 11,
No. 120, p. 93.)

“ Trrevisie.”- B. van der Pol. (At Patent
Office Library, London; Cat. No. 78 108 :
12 pp.)

NEw RrecevinGg Tunes: Tvre 1851 TELE-
visiox TuBE [Amplifier Pentode with Verv
High Grid/Plate Transconductance].-—RCA.
(QST, April 1938, Vol. 22, p. 98.)

COMPENSATED TETRODE AM-
(See 2241.)

INDUCTIVELY
PLIFIERS.-—— Johnstone.
Discussion on ‘“ CoaxiaL CasLes.” —E, M.
Deloraine. (Bull. de la Soc. frang. des Elec.,
March 1938, Vol. 8, No. 87, pp. 203-226 and
242-255.) See 1101 Of March.

THE TRaNsSMISSION OF WIDE FREQUENCY
Banps aLoNGg CaBLEsS [Theory of Coaxial
Cable : the Symmetrical Cable: Attenua-
tion Measurement: etc.].—G. Straimer.
(Funktech. Monatshefte, March 1938, No. 3,
pp. 80-82.) Concluded from 1972 of May.

THEORY OF CYLINDRICAL DIELECTRIC CABLES,
AND RELATIONS WITH THE THEORY OF
CoaxiaL CaBres.—Clavier. (See 2174.)

THE LoNDON/BIRMINGHAM CoaXiAL CABLE
SysTEM ©  ParT lI[-——Layvyour oOF EgQuip-
MENT aND TEsST REsuLTts.—A. H. Mumford.
(P.O. Elec. Eng. Journ., April 1038, Vol. 31
Part 1, pp. 51-56.)

CoLLOIDAL-GRAPHITE LIGHT-RELAYS [Ac-
count of Investigations on * Oildag .
A. H. Stuart: Stevens. (Television, April
1038, Vol. 11, No. 122, 204-205.)
Prompted by Stevens’s article (1086 of March)
and a Baird patent.

BIREFRINGENCE OF
[L1IQUIDS UNDER THE INFLUENCE OF SUPER-
soNIc WavEes [Plane-Polarised Light passed
through the Liquid between Crossed Nicols :
Light restored on exciting Liquid by
Piezoelectric P’late: Maximum liffect with
Principal Sections of Nicols at 45° to Direc
tion of Propagation of Supersonic Waves].
R. Lucas. (Comptes Rendus, 14th March
1038, Vol. 206, No. 11, pp. 827-828))

SensaTiON LiiviL AND INTENSITY LEVEL
or LigHT [and Their Relation: Brightness
may well be expressed in Decibels: Ear
60 db More Sensitive than Lye: etc.]
M. Katsumi. (Nippon I[lec. Conun. Ing.,
TFeb. 1938, No. 9, pp. 92—93.)

PHoTOCELLS
CWS24 and
Vol. 171,

G.E.C. SecoNDary-limission
' Cathode-on-Wall ' Types
CWS81.——(Television, April 1935,
No. 122, p. 224.)

D
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SeLENIUM [Barrier-lLayer] PHOTOELEMENTS
axp Turemk EmrLoymeENT [Five Distinct
Types, differing chiefly in Internal Resist-
ance: Table of Data: Latest Type (with
1.owest Resistance) free from Fatigue within
0.3% : Ageing: Table showing Suitable
Types for Various Applications : Ifaults and
Their Illimination].—W. Behrendt. (Zeitschr.
f. tech. Phys., No. 4, Vol. 19, 1938, pp. 92-97.)

A GRrRATING MonocHrROMATOR [for Photo-
electric Research] FOR THE SCHUMANN
RecloN.—R. F. Baker. (fourn. Opt. Soc.
Am., March 1938, Vol. 28, No. 3, pp. 55-60.)

Discs.—G. G,
March 1938,

2475.

2470.

['RICTION ©OF ROTATING
McDonald. (Engineer, 4th
Vol. 165, p. 248.)

2477.

THrEE-COLOUR PICTUREGRAMS . AMERICAN
INVENTOR'S ACHIEVEMENTS [‘‘ Telechrome *’
System].—W. G. H. ¥inch. (Rad. Review of
Australia, Nov. 1937, Vol. 5, No. 11, pp.
316 and 317.)

MEASUREMENTS AND STANDARDS

YT-CuT Quartz PLATES [with Very Small
Temperature Coefficient : Suitable for Short
and Ultra-Short Waves].——H. Yoda. (Elec-
trot. Journ., Tokyo, April 1938, Vol. 2, No. 4,
p. 96.) A plate 0.04X20x20mm? gave a
fundamental wavelength of 4.7 m.

2478.

2479.

‘“ SECTIONAL OsciLLatiox ' or ViERY TN
QUaRTZ PLATES FOR ULTRA-SHORT WAVES.
—Uda, Honda, & Watanabe. (See 2268.)

ON THE VARIETY OF VIBRATORY STATES OF
A Horrow CYLINDER OF QUARTZ—Ny
Tsi-Z¢ & C. Ming-San. (Journ. de Phvs. el
le Radium, Feb. 1938, Vol. g, No. 2, pp.
52-56 and Plate) A summary was dealt
with in 1588 of April.

2480.

24871,

" NOTATION FOR PIEZOELECTRIC QUARTZ ™’
[Notice of Pamphlet).—-National Physical
Laboratory. (ILlectrician, 25th March 1938,
Vol. 120, p. 375.)

2482,

PERIODS OF LONGITUDINAL VIERATION OF
STEEL CoNEs AND TrRUNCATED CoONES
[excited by Magnetostriction].-—G. W. Pierce
& A. Noyes, Jr. (Journ. Acoust. Soc. Am.,
April 1938, Vol. 9, No. 4, pp. 301—-307.)

A SiMrrE WAVEMETER FOR THE I'REQUENCY
RANGE 3 TO 6o Mc/s [with Double-Diode
and Compensation for Current of Repose].—
K. Herold. (Funktech. Monatshefte, March

1938, No. 3, pp. 70-72.)

OX THE ABSOLUTE MEASUREMENT OF ALTER-
NATING CURRENTS AND THE CALIBRATION
or THERMOCOUPLES IN THE DECIMETRE-
WavE-RANGE UP TO 500 Mc/s.—M. J. O.
Strutt & K. S. Knol. (Physica, April 1938,
Vol. 5, No. 4, pp. 205214 : in English.)
Down to 5m or rather smaller wavelengths,
thermocouples can be calibrated absolutely by
comparison with the values given by special diode
{acorn-valve) voltmeters measuring the volts
(within 19%) across a known impedance (calculated

2483.

2484.

2485.
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within 19%). For wavelengths down to 6ocm
they can Dbe calibrated by the hot-wire air
thermometer described by Scheibe in 1925, using a
thin constantan wire in air in a tube of polystyrol
(which has a very low heat conductivity): two
such tubes are used, to form a compensation
arrangement with a water drop in a capillary tube
as a balance indicator. Equality of current in
thermocouple and air thermometer is obtained by a
Lecher-wire bridge circuit. Two special types of
thermocouple are described.

2486. A METHOD OF MEASURING MINUTE Raplo-
FREQUENCY ALTERNATING CURRENT, AND
ITs APPLICATION TO THE ABSOLUTE MEAa-
SUREMENT OF FIELD STRENGTHS OF WEAK
Rapio SigNars [Modification of Martyn's
Filament-Current  Procedure : Accurate
Measurement of R.I*. Currents of 107¢
Ampere : Jixamples on Weak WBroadcast
Signals : Calculation of Austin-Cohen Co-
efficient]. — Imam,  Gangopadhyaya, &
Khastgir. (Indian  Journ. of Phys., Jan.
1938, Vol. 11, Part 6, pp. 361-375.)

A Ngw CURRENT AND VOLTAGE METER FOR
MeASUREMENTS UP TOo I Mc/s 1N Com-
MUNICATION ENGINEERING.—Thilo & Bid-
lingmaier. (E.7.Z., 7th April 1938, Vol. 59,
No. 14, p. 378 : summary only.)

2487,

2488. VaLvE VOLTMETER [giving
10-20 000 Volts without
Appreciable Current Drain : using Inverse
Characteristics of Triode]. —O. H. Schmitt.
(Journ. Scient. Instr., April 1938, Vol. 15,
No. 4, pp- 136-137.) ' The inverse ampli-
fication factor ! and the inverse mutual
inductance M ,~!are two characteristics of
the ordinary triode valve which are perhaps

unduly neglected.”

AN INVERSE
Direct Readings

Tuu EMPLOYMENT OF A TRIODE AS ELECTRO
METER FOR VOLTAGES OF THE ORDER OF
1000 VorLTs.—E. Huguenard. (l.'Onde Elec.,
Feb. 1938, Vol. 17, No. 194, pp. 100-101.)

A tension of some tens or hundreds of volts is
established between grid and cathorle, the grid being
positive. The grid current, suitably limited by a
resistance, is measured by a milliammeter. The
voltage to be measured is applied between cathode
and plate, the latter being negative. The field thus
produced hinders the electrons emitted by the
cathiode from reaching the grid, and reduces the
grid current, whose decrease gives a measure ol
the required voltage. The writer uses a DPhilips
“horned "' triode TCO3/5. Voltages between o
and 1500 volts can be measured merely by changing
the grid voltage in steps from 40 to 160 volts.

2489.

2490. OpposITION METHODS FOR THE MEASURE-
MENT OF ALTERNATING VOLTAGES [Small
T’owers, in Amplitude and Phase: Precision
Method for laboratory, using Hot Wire &
Thermoelements, and a Carefully Stabilised
Motor-Generator Set as A.C. Standard.]
W. Qesinghaus. (Rev. Gén. de [Elec.,
19th Feb. 1038, Vol. 43, No. 8, p. 242:
long summary only.)
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2491.

2492. A VALVE-VOLTMETER

2493

2494.

2495.

2496.

Suware CuT-OFfF IN Vacuum TURES, WITH
APPLICATIONS TO THE SLIDE-Back Vort-
METER [Methods of Increasing the Co-
efficient %4 in the Exponential Law holding
near Cut-Oft : etc.].-C. B. Aiken & L. C.
Bidsall.  (Elec. Engineeving, April 1938,
Vol. 57, No. 4, Supp. pp. 171-176.

WITH RETROACTIVE
DIRECT-VOLTAGE AMPLIFICATION for Mea-
surement of Direct-Voltage Changes down
to a Millivolt, Direct-Current Changes down
to a Millimicroampere, R.I'. Voltages down
to 25 Millivolts : Combining High Sensitivity
obtainable from Valve Circuits with ‘* Re-
liability and Stability of Ordinary D.C.
Components and Instruments '] —F. M.
Colebrook. (Wireless Engineer, March 1938,
Vol. 15, No. 174, pp. 138-142.)

PHASE-SHIFT MEASUREMENT [Push-Pull Cir-
cuit with Diode Voltmeter for measuring
Amplifier Gain and Phase-Shift].—S. Zienau.
(Wireless World, 14th April 1938, Vol. 42,
PP- 329-330.)

COoMPENSATION METHOD FOR THE MEASURE-
MENT OF SMALL REACTANCES FORMING PART
or A HiGH-REsistance Circuit [More
Sensitive than the Maxwell Method].—]J.
Listray. (Rev. Gén. de I'Elec., 12th March
1938, Vol. 43, No. 11, pp. 334-333.)

AN APPARATUS FOR THE DETERMINATION OF
SMaLL l.oss ANGLES AT HigH FREQUENCY
by the Detuning Method : Direct Reading :
Mains Operated : Applicable also to Measure-
ment of Self-Capacity of Coils or Self-

Inductance of Condensers].—A. Agricola.
(Hochf:tech. w. Elek:akus., March 1938,
Vol. 51, No. 3, pp. 77-87.) ‘' It has been

found that with the apparatus technical

measurements in the range from 50 to
10000 ke/s can be made comparatively
quickly with the accuracy of precision
methods.”

MEASUREMENT OF DIELECTRIC LOSSES AT
Hicu FREQUENCIES [up to 10 Mc/s] BY THE
SUBSTITUTION METHOD.—Akahira & others.
(Electrot. Journ., Tokyo, April 1938, Vol. 2,
No. 4, p. 95.) Short description of the
" symmetrical substitution circuit *’ appar-
atus dealt with in 1561 of April. Some
results are given on various dielectrics,
including Terex, Lawrex, and Ambroid. In
some cases the special h.f. resistance with
parallel plate terminals (see 1701 of May)
was used.

2497. METHOD FOR THE MEASUREMENT OF SMALL

CAPACITIES AT INDUSTRIAL VFREQUENCIES
'Substitution Method using Capacity Po-
tential Divider in parallel with Electrodes
of Triode: Accuracy 2% for Range from
One to Several Thousand Micromicrofarads].

C. Pistoia. (4lta Frequenza, April 1938,
Vol. 7, No. 4, pp. 245-257.)
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A NoTE oON THE CALIBRATION OF DECADE
ConNDENSERS [by Schering Bridge, but
avoiding Usual Need for large Range of
Substandard Condensers or of Resistance
Ratios].—L. H. Ford & N. F. Astbury.
(Journ. Scient. Instr., April 1938, Vol. 15,
No. 4, pp. 122-126))

THE CALCULATION OF THE INDUCTANCE OF
CoiLs WITH FERROCART AND SIRUFER CORES,

(Rad., B., F. fiir Alle, Feb. 1938, No. 192,
Supp. pp. 9-10.)

DiscussioN oN ‘“ NUMERiICAL DETERMINA-
TIONS OF INDUCTANCES, AND THEIR APPLICA-
TION TO THE DISPERSION OF TRANSFORMERS. "’
P. Bunet. (Bull. de la Soc. frang. des Elec.,
Feb. 1938, Vol. 8, No. 86, pp. 114-119.)
See 1117 of March.

A NEw INSTRUMENT FOR TESTING COILS.
T. M. Dickinson. (Gen. Elec. Review, April
1938, Vol. 41, No. 4, pp. 199-201.)

. ON THE NINTH ' CYCLE OF MEASUREMENT *’

[of the A.E.I: Measurements of Equivalent
Resistance and Resonance Coetficient of an
Oscillatory Circuit, by Wattmeter Method
and by Voltmeter/Ammeter Method, both

using  Thermojunction  Converters].—G.
Maione.  (L'Elettrotec., 1oth March 1938,
Vol. 25, No. 5, pp. 148-149.) Further

details on the tests dealt with in 4233 of
1937.

’

THE “ Pniroscorr ” [Mains-Driven Bridge
of Many Applications, with ‘* Magic Eye ”’
as Balance Indicator].—Philips Company .
(Rad., B., F. fur Alle, Feb. 1038, No. 192,
pp. 26-28.)

THE BEHAVIOUR OF THE SYMMETRICAL
WHEATSTONE BRIDGE 1IN THE ‘' DEFLEC-
TION " METHOD [as opposed to the “ Null ™
Method).—K. Melzer.  (Elektrot. u. Masch:
bau, No. 12, Vol. 56, 1938, pp. 156-160.)

MEASUREMENT OF GRID CURRENTS IN THER-
MIONIC VALVES.-——Wilcox. (See 2340.)

SELECTIVITY MEASUREMENTS ON BROADCAST
RECEIVING APPARATUS, and STANDARDISA-
TION OF TESTS oN BroabpcasT & OTHER
RecElvErs.-——Weijers :  Société des Radio-
électriciens. (See 2299 & 2300.)

. ““ MEASUREMENTS IN RaDp1o ENGINEERING *’

[Book Review].—F. E. Terman. (P.O. Elec.
Eng. Journ., April 1938, Vol. 31, Part 1,
p- 79)

" ELECTRICAL MEASUREMENTS : 2ND Epi-

TioN "’ [Book Review].—F. A. Laws. (Elec-
trician, 25th March 1938, Vol. 120, p. 384.)

THE TEesTiNG or SexstTivi A-C PoOINTER

INSTRUMENTS BY NvuLL MeTHODS. —W,
Hohle & W. Rump. (Phvsik. Zeitschy.,

1st March 1938, Vol. 39, No. 5, pp. 169-
173.)
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2510. A SimpLE PLAN FOR THE PARALLAX-FREE
READING oF POINTER INSTRUMENTS [Pointer
moves befween Mirror and Scale].—Bumann
& Ritzow. (Zeitschv. f. teck. Phys., No. 4,
Vol. 19, 1938, pp. 97-98.)

SUBSIDIARY, APPARATUS AND MATERIALS

2511. ON THL RECTIFICATION EFrFEcT IN Gas-
Focustp CATHODE-RAY OSCILLOGRAPH. —
Rabinovich. (Izvestiva Elektroprom. Slab.

Toka, No. 12, 1937, pPp- 56-60.)

In low-voltage gas-focused cathode-ray oscillo-
graphs a rectification effect may take place in the
deflecting-plates circuit owing to the ionisation of
the gas by the electron ray. A rectified voltage
may therefore appear at the deflecting plates and
the electron ray will receive a steady deflection.
In the present paper a family of curves is plotted
for a particular type of oscillograph showing the
relationship between the rectified current and
rectified voltage for various values of the applied
voltage, and the rectification effect is discussed for
the cases (a) when one of the deflecting plates is
disconnected, (b) when a sinusoidal voltage is
applied to the tube, and (c) when the tube is con-
nected to a relaxation oscillator. In conclusion,
compensation of the rectification effect by means
of a resistance connected in parallel with the
deflecting plates is considered.

2512. A METHOD OF MEASURING Suort TiME
INTERVALS [Operating Time of Relavs, etc:
Principle and Circuit of Spiral-Track C-R
Oscillograph : Time Interval (controlling
Start and Stop of Oscillations) measured by
Angular Distance of Track].--Kuroda, Taka-
hasi, & Tusina. (Nippon Elec. Comm. Eng.,
Feb. 1938, No. 9, pp. 93 94.) Cf. Dowling
& Bullen, 1577 of 1936.

Tue RECORDING OF TRANSIENT ELECTRICAL
PrENOMENA OF Rarip DEcAY BY THE
CaTtnon: - Ray OSCILLOGRAPH. — Angelini.
(Rev. Gén. de 'Elec., oth April 1938, Vol. 43.
No. 15, pp. 456-458 : long French summary
of the Italian paper dealt with in 2337 of
1937))

RECURRENT-SURGE OSCILLOGRAPHS : THEIK
APPLICATION TO SHORT-TIME TRANSIENT
PruENOoMENA [and an ITiquipment for Re-
currence l'requency of about 1000 ¢/s giving
Adequate Brilliancy with Time-Scale Velocity
of 30 mm/ psec.].—Wilkinson. (BT-H Ac-
tivities, March/April 1938, Vol. 14, No. 2,
PP- 4534

A NOTE ON THE PHOTOGRAPHIC ENGRAVING
or ScaLes oN CaTHoDpE-Ravy Tusks [Process
giving Scales fully Opaque on Transparent
Background : Tarallax Errors reduced to
Minimum :  Slight Irregularities in  Tube
End automatically Compensated].—Walker.
(Marconi Review, April/June 1938, No. 69.
pp- 37-41.)

CaTHoODE-RAY ELEcTRON BaLListics [and a
General Deflection-Sensitivity ~Correction
Chart].—Gager.  (Communications, March
1938, Vol. 18, No. 3, pp. 1011 and 135, 28))

2513.

2514.

251¢%.

2516.
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2522,

2524.

2525.

. PareErs oN CATHODE-RAY
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Tur ELEcTroN TerLEscort [Principles, De-
velopment, and Applications].—-S. Malatesta.
(L’ Flettrotec., 25th March 1938, Vol. 23,
No. 6, pp. 188-190.) Based chietly on the
work of Holst, de Boer, Coeterier & others
(1045 of 1037 & back reference) and of
Zworykin & Morton (1576, 2354 & 3492 of
1936).

ELECTRON-OPTICAL OBSERVATION OF METAL
Surraces: III & IV [Zirconium : Nickel-
Iron Crystals, Appearance of * Lines " of
High Emissivity]—Burgers & van Amstel.
(Physica, April 1938, Vol. 5, No. 4, pp. 305—
312 & 313-319)

A NEw TiME Bask [Modification of ** Squeg-
ging ”’ Oscillator : a Hard-Valve Circuit with
Linear Characteristics].—Reid.  (Waireless
IWorld, 14th April 1938, Vol. 42, pp. 334-336.)

TuBes, TME
Bases, ELECTRON OpTics.—(See also under
* Phototelegraphy & Television.”)

Ax Exrosurs MEeTER FOR CaTHODE-RAY
OsciLLoGRAPHS.—RCA.  (Television, March
1938, Vol. 11, No. 121, pp. 138-139.)

MODIFICATIONS OF THE GLOW OF A PHOSPHOR-
ESCENT ZINC SULPHIDE UNDER THE IN-
¥LUENCE OF AN ELECTRIC CURRENT.

Déchéne. (Journ. de Phys. et le Radium,
March 1938, Vol. o, No. 3, pp. 109-119.)

. HigH-FREQUExCY MoDULATION OF LIGHT

BY SUPERSONIC WAVES, AND THE DEVELOP-
MENT oF A Ngw Type oF FLUROMETER [for
the Measurement of Decay Times of I'luor-
escent Materials].——O. Maercks. (Angewandle
Chenrie, 19th March 1038, Vol. 51, No. 17,
p. 163 : summary only.) A German DPhysical
Society paper.

NOTE oON A VacuuM-TIGHT SEAL TFOR
ErecTropeES wiTH HiGH InsuraTion [for
Electrometers, etc.].—Bradfield. (Canadian
Journ. of Res., March 1938, Vol. 16, No. 3,
Sec. A, p. 76.) [Ebonite pressed up against
a brass shoulder with a small annular groove.

A NEW METHOD OF SYNCHRONISATION IN
THE RECORDING OF ELECTRICAL PROCESSES
BY AN OsCILLOGRAPH [by Ditterence of
Motion of Falling Bars of Solenoid Magnets..
‘Balygin. (Automatics & Telemechanics [in
Russian], No. 4, 1937, pp. 67-70.)

. DESCRIPTION OF AN APPARATUS FOR I’HOTO-

GRAPHIC RECORDING : ’HOTOMETRIC METHOD
FOR THE RECORDING OF RAPIDLY VARYING
ErecTric CURRENTS [by Variable-Density
“Sound-on-Film ” Lamp and Microphoto-
metric Interpretation, giving Curves identical
with Cathode-Ray Oscillograms].—I‘ortrat &
Dupuy. (Journ. de Phys. el le Radium,
¥eb. 1938, Vol. g, No. 2, Supp. pp. 19-20 S)

. SELeniuM RrcTiFiers [and Their Increasing

Application —(Communications, March 1938,
Vol. 18. No. 3. pp. 7-9.)
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2528.

25209.

2430.

2531.

2532.

2533-

2534.

2535-

2537-

2538.

THI

RESEARCHES oON THE ELrectricaL Con-
puctIviTY oF CuProuUs OxInpE [Composition
and Structure : Effects of Heat Treatments
and of Impurities: Adsorbed Oxygen acts
on Surface Conductivity in Same Way that
Dissolved Oxygen increases Volume Con-
ductivity :  etc.].—Dubar. (Ann. de Phys-
ique, Jan. 1938, Series 11, Vol. 9, pp. 5-104.)

REsiSTANCE MrasurEMENTS oN CUPROUS
Ox1DE AT HiGH FIELD STRENGTHS [Resist-
ance found to be Independent of Field
Strength up to 9o kV/cm].—Henninger.
(Physik. Zeitschr., 15th March 1938, Vol. 39,
No. 6, pp. 216-224.)

ON THE CapraciTY AT THE CONTACT OF A
MeTAL & A SEMICONDUCTOR [Measurements
by applying Voltage & studying Growth of

Current by Cathode-Rav Oscillograph :
Application to Theorv of Copper-Oxide/
Copper  Contacts|.—Déchéne. (Comptes

Rendus, 14th March 1938, Vol. 206, No.
pp- 828-830.)

1T,

EvrecrricaL CoxpucTiviTy [Shart Survey of
Recent \Work on lletallic and Non-Metallic
Substances|.—Percival. (BEAMA Journal,
March 1933, Vol. 42, No. g, pp. 84-86.)

ALUMINIUM ALLOY STRUCTURAL MATERIALS.
—Ifarmer. (Bell Lab. Record, Jan. 1938,
Vol. 16, No. 5, pp. 104-166.)

THE MATERIALS OF PRECISION MECHANICAL
TecHNIQUE.— Tranz. (Zeitschr. 1".D.I., 18th
Dec. 1937, Vol. 81, No. 51, pp. 1449-1452.)

REcENT DEVELOPMENTS IN TANTALUM AND
CoLunBiuM [and the Use of the I'ormer for
Valves and Ilectrolvtic Condensers].—Balke.
(Indust. & Eng. Chenistry, March 1938,
Vol. 30, No. 3, pp. 251-254.)

Tne Mopern LrLictrRoLyTIC CONDENSER
fand the Progress in the I.ast Two Years].-—
Oburger. (Elektrot. 1. Masch:baw, 3rd April
1938, Vol. 50, No. 14, pp. 179-183.)

. THe DieLECTRIC PROPERTIES OF INSULATING

MareriaLs.—Murphy & Morgan. (Bell S.
Tech. jJourn., Oct. 1937, Vol. 16, No: 4,
PP- 493-512.) Physico-chemical interpreta-
tion of the dielectric constant: electronic,
atomic, and Debyve orientational polarisa-

tions : frequency and temperature depend-
ence of diclectric constant. A qualitative
treatment, to be followed by a more

quantitative paper.

THE DEVELOPMENT OF THE MANUFACTURE
oF " PrEssvan’’ [ Pressboard,” * Trans-
formerboard *’].—Tschudi. (Bull.  Assoc.
suisse des Llec., No. 7, Vol. 29, 1938, pp.
144-147.)

SURFACE BREAKDOWN oF Mica [Experimental
Results].—Saito.  (Llectrot. Journ., Tokyo,
April 1938, Vol. 2, No. 4, p. 96.)
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2541.

2542.

2543.

2544

2545,

25406.

2547

2548.

The Raytheon voltage stabiliser is discussed.
equivalent circuit is shown
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ErrEcT OF MECHANICAT STRESS ON THE
Dikrrcrric BrREAKDOWN ofF CrysTaL [Ex-
perimental Investigation and Deductions
regarding Movement of Illectrons at Time
of Breakdown!.— Saito. ([lectrot. Journ.,
Tokyo, April 1938, Vol. 2, No. 4, pp. 87-91.)

Prastics anND  ELECTRICAL INSULATION.

Hartshorn, Megson, & Rushton. (Electrician,
25th March 1938, Vol. 120, p. 380 : summary
of L.LE.E./Soc. Chem. Ind. paper). For the
subsequent Discussion see ibid., 18t April,

p. 420.

“ PaiLite ” [of Various Kinds, including
“ Transphilite ” and ‘ Philitax '] as A
STRUCTURAL MATERIAL.—Polis. (Philips
Tech. Review, Jan. 1938, Vol. 3, No. 1,
pp. 9-16.)

BrrakpowN oF COMPRESSED NITROGEN IN
SmaLL Gaps.  Goldman. (Comptes Rendus
(Doklady) de I'Adc. des Sci. de 'URSS, No. 2,
Vol. 18, 1938, pp. 89 92: in English.)

INSULATING VarxisHes iN EvtcTricaL Con-
sTRUCTION.—Balvay. (Rev. Gén. de I'Elec.,
12th Feb. 1938, Vol. 43, No. 7, pp. 223-224.)

DirrectrIc LLossks 1IN PoLar [LIQUIDS AND
SoLips [and the Relations between Chemical
Composition and Dipole lLoss].—Morgan.
(Indust. & FEng. Chemistrv, March 1938,
Vol. 30, No. 3, pp. 273-279.)

PorceLaIlN CaBrLr las Substitute for I.cad-
Covered].— Ziegler. (Bull. Assoc. suisse des
Elec., No. 6, V'ol. 20, 1938, p. 117 : summary
only.)

IncomBUsTIBLE ELECTRIC CONDUCTORS [ Py-
rotenax ' \Wires and Cables]—DBethenod.
(Bull. de la Soc. frang. des FElec., April 1038,
Vol. 8, No. 88, pp. 325-340.)

SmpLE CIRCUIT FOR GENERATOR-VOLTAGE
StasiLisatioN [Field excited by Accumu-
lator Batterv opposed by Auxiliary D.C.
Generator driven at Same Speed as Main
Generator].— Kirkpatrick & Harworth. (Re-
riew Scient. Instr., Nov. 1937, Vol. 8, No. 11,
PP- 430-431.)

THE SATURATED-CHOKE VOLTAGE STABILISER.
—Sazanov. (Izvestiya Elektroprom. Slab.
Toka, No. 12, 1937, pp. 30-37.)

An
(Fig. 1) and a vector

diagram is drawn of voltages and currents in the

stabiliser (Fig. 2).
particular the following points :

The operation is discussed, in
the maximum

permissible decrease and increase in the applied
voltage ; the stability, efticiency, and power factor

of the stabiliser ;
operation.

and the effect of the load on its
Some oscillograms are inciuded, showing

the variation of the stabilised voltage when the
applied voltage is varied, and also experimental
curves taken with a 150 vaA stabiliser built in the

U.S.S.R.
and tuning the stabiliser,

Methods are also indicated for designing
and some practical

suggestions are made with regard to its construction.
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2549

2550,

2551.

2552.

2553.

2554

2555-

2557-

2558.

2560.

2561

. VOLTAGE STABILISER : DPREVENTING FLUcC-
tuaTioNs IN HT Surrryv.— Taylor. (See
2290.)

EFFECT oF RIPPLE VOLTAGES ON AUTOMATIC
VorTaGE CoxTROL OF D.C. GENERATOR BY
Vacuum TuBEs.—Awaya & others. (Elec-
trot. Journ., Tokvo, Jan. 1938, Vol. 2, No. 1,
pp. 6-10.

TeEsTs oN ' Starto” TuBes [Automatic
Starting Resistances with Negative Tempera-
ture Coetficients].—Ansalon1 & Giardino :
Philips Company. (L’[Llettrotec., 1oth March
1938, Vol. 25, No. 5, pp. 146-148.)

A TraNSPORTABLE GENERATOR FOR 5000
Vorts D.C. [designed for Cable Testinﬁ].
Yoretay. (Bull. Assoc. suisse des Flec.,
No. 4, Vol. 20, 1938, pp. 76—78.)

ViBraTory H.T. GENERATORs [chiefly
Americanl.— (I{ireless World, 31st March
1938, Vol. 42, pp. 293-294.)

PROCESSES OCCURRING IN ['USES SUBJECTED
10 ELEcTRIC SURGES [(due to Lightning
Strokes. etc.].—Wrana. (E.T.Z., 6th Jan.
1938, Vol. 59, No. 1, pp. 11-13.}

MAGNETIC FIELDS IN TRANSFORMERS AT
Low FREQUENCIES—25 To 75 c/s [Theory
giving lormulae for Certain Types].
Thomson. (Phil. Mag., Feb. 1938, Series 7,
Vol. 25, No. 167, pp. 242-256.)

. Tur CALCULATION OF THE EFFICIENCY,

LossEs, AND HEATING-Ur oF SmaLL MAINS
TransrorMERS.—Wigand. (Rad., B., F.
fir Alle, March 1938, No. 193, pp. 33-38.)

ErLicTtRo-MAGNET wiITH CoNsTaNT PuLL
OVER A J.ARGE STROKE [ Ring ”’ Magnet].—
Traenkle. (E.T.Z., 7th April 1938, Vol. 59,
No. 14, p. 371 : summary only.)

FIKLD-STRENGTH METER FOR PERMANENT
MaGNETs [Rotating Disc  Principle].—
Schneider Company. (E.T.Z., roth March
1938, Vol. 59, No. 10, p. 274.)

. HigHER MAGNETIC PERMEABILITIES [Single

Crystal of Permalloy (with 66% Nickel),
Specially Treated, gives PPermeability of
1 330000: Possible Commercial Use of
Heat Treatment in Hydrogen at High, and
in Magnetic Field at Relativelv ILow,
Temperatures].—Bozorth. (Bell Lab. Record,
March 1038, Vol. 16, No. 7, pp. 229-2371.)

ORDER-DISORDER  TRANSFORMATIONS  BY
ALLOYS [Survey, including Relation to
Magnetic Properties].—Nix & Shockley.

(Reviews of Modern Phys., Jan. 1938, Vol. 10,
No. 1, pp. 1-71.)

PARAMAGNETISM OF THE IRoN Group [Fx-
perimental Investigation of  Magnetic
Properties of Organic Cobalt and Nickel
Salts].—Bhatnagar, Khanna, & Nevgi. (Phtl.
Mag., I'eb. 1938, Series 7, Vol. 25, No. 167,
PP- 234-24T.
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MAGNETIC PROPERTIES AND CHEMICAL CoN-
STITUTION OF IRON OXIDES AND MAGNETITES.

Hillpert. (Angewandte  Chewmie, 19th
March 1938, Vol. 51, No. 11, p. 163 : sum-
mary only.)

ErFECT oF MAGNETIC TRANSFORMATIONS
ON THE VELOCITY OF FORMATION oF I'ERr-
rITES [Increased Velocity in Neighbourhood
of Curice Point].—Forestier & Lille. (Comples
Rendus, &th Nov. 1937, Vol. 205, No. 19,
pp- 848-850.)

MANGANFERRITES : PAPERs ON THEIR [ELtC-
TRICAL BrHAVIOUR, DIELECTRIC PROPER-
TIES, AND FERROMAGNETISM & STRUCTURE.
—-Schulze & others. (Physik. Zeilschr.,
15th March 1938, Vol. 39, No. 6, pp. 205-216.)

ONx MAGNETIC ANISOTROPY INX  FERRo-
MAGNETIC Crystars IN WEeak FIrLDS
[Remarks on Williams’s Paper].—Kondorsky:
Williams.  (Comptes Rendus (Doklady) de
'Ac. des Sci. de 'URSS, No. 6, Vol. 18,
1038, pp. 325-327.)

THE TEMProrAL COURSE OF THE MAGNETISA-
TioN Process IN WEAK FIELps [Experi-
mental Results : Mathematical Expression],
and COMPARATIVE REMARKS ON THE PAPERS
BY RICHTER AND WITTKE ON MAGNETIC
AFTER-ErFECT [Richter’s Measurements fall
in with Wittke’s Theory].—Wittke. (Ann.
der Phvsik, Series 5, No. 2, Vol. 31, 1938,
pPp. 97-115: pp. 187-192.) See 1219 &
4325 of 1937.

COUPLING BETWIEN THE ORBITAL AND THE
SPIN ANGULAR MOMENTA OF PARAMAGNETIC
Tons rroM  MAGNETIC MEASUREMENTS
[Calculation|.—Krishnan & Bose. (Nature,
19th I‘eb. 1938, Vol. 141, p. 329.)

STIMULATION OF PARAMAGNETIC ABSORPTION
By a ConsTaxT FIELD J[at Frequency
3.7 X 10¥7—Brons & Gorter.  (Nature,
26th Feb. 1938, Vol. 141, p. 309.)

Tur ErLecTrICAL RESISTANCE OF FERRO-
MAGNETICS [Behaviour above and below
Curie Pointl.—Potter. (Proc. Phys. Soc.,
1st Nov. 1937, Vol. 49, Part 6, No. 2706,
pp- 671078

MAGNETIC INTERACTION 1N HOMOGENEOUSLY
STRAINED FeEkrromagNeTlic CrysTars [In-
adequacy of purely Magnetic Interaction
to  account for Magnetostriction].-

McKeehan. (Phvs. Review, 15th Yeb.
1038, Vol. 53, No. 4, vp. 301-307.)

THr Var1aTIiON oF THE ErasticiTy MobuLus
oF FERROMAGNETIC MATERIALS WITH TEM-
PERATURE AND MaGNETIC FieLp.—Iingler.
(Awmn. der Physik, Series 5, No. 2, Vol. 31,
1938, pp. 145-163.)

MAGNETIC ANISOTROPY IN SHEET STEEL.
Ingerson & Beck. (Review Scient. Instr.,
Jan. 1938, Vol. 9, No. 1, pp. 31-35.)
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2573. ON THE THEORY OF ABSORPTION AND Dis-
PERSION IN PARAMAGNETIC CRYSTALS UNDER
ALTERNATING MaGNETIc If1:nps.—Kronig.
(Phvsica, Feb. 1938, Vol. 5, No. 2, pp. 65-80 :
in English.)

2574. MAGNETo-DampING IN NIcKEL [Experiments
showing how Internal Damping is affected
by Various Physical Conditions].—\Waller.
(Proc. Phys. Soc., 1st Jan. 1938, Vol. 50,
Part 1, No. 277, pp. 144-146: demon-
stration.)

THE GRowTH OF THE NUCLEI OF MAGNET-
1ISATION CHANGE FOR LARGE BARKHAUSEM
Discontinuities [Theory including Con-
sideration of Surface Lnergy of Boundary
between Oppositely-Magnetised Regions ;
Evaluation of Experimental Results gives
Magnitude of Boundarv Energy].—Doring.
(Zeitschr. f. Physik, No. 3/4, Vol. 108, 1938.
pp. 137-152.)

DEMAGNETISATION COEFFICIENT OF OBLATE
Srueroins [Empirical Equation].—Tarasov.
(Phys. Review, 1st Jan. 1938, Series 2, Vol.
53, No. 1, p. 105.)

MAGNETIC PROPERTIES OF TELLURIUM oOXN
CoLLOIDALISATION [Size of Particle has no
Bearing on Change in Susceptibility, which
1s due to Impurities].—Prasad & Dharmatti.
(Indian Journ. of Phys., Jan. 1938, Vol. 11,
Part 6, pp. 393-398.)

. DiaA- AND PARAMAGNETISM [N SERIES OF
MeTarLrLic Mixep CrysTars: V-—BEHAVIOUR
oF COBAIT AND RHODIUM IN SOLUTION. -
Hildebrand. (Ann. der Physik, Series 5,
No. 7, Vol. 30, 1937, pp. 593-008.)

MagNETIC TESTING.—Sanford. (U.S. Dept.
of Commerce : Nat. Bur. of Stds. Circular
C17: 8th Nov. 1937 : 34 pp.)

‘““ INTRODUCTION TO FERROMAGNETISM.”
Bitter. (At Patent Office Likbrary, London :
Cat. No. 78 279: 326 pp.)

INFLUENCE OF MAGNETIC [FIELD ON THE
PoTENTIAL GRADIENT IN PrLasma.—Reich-
rudel & Spival. (Comptes Rendus (Doklady)
de I’Ac. des Sci. de 'URSS, No. 3, Vol. 18,
1938, pp. 177-179 : in English.}

2575-

2576.

2577

2579.

2580.

2581,

2582. ON THE THEORY OF PROBES IN GASES AT

Hicn PrEssuries [Relation between I’robe

Voltage, Probe Current, and Thickness of
Surrounding Gas Sheath, taking account of

Collisions within the Sheath].—Borgnis.
(Ann. der Physik, March 1938, Vol. 31, No. 6,
PP- 497-594.)

2583. THE ABSORPTION [“ Clean-Up’’] oOF THE
INErRT GasEs IN THE ELECTRIC [Glow]
DiscHARGE : Parts 11 & III.—Alterthum &
Lompe. (Zeitschr. f. tech. Phys., No. 4,

Vol. 10, 1938, pp. 113-116 & 116-118.)

In Part I (15132 of 1937) it was shown that the
phenomenon is due to the penetration of the gas
atoms into the cathode. The present work in-
vestigates the influence of the shape and crystal
structure of the clectrodes, the cathode drop, and
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other factors, on the rate of dissipation as measured
by the rate of fall of pressure. None of these
factors is found to be answerable for the large
differences between the rates given by the various
materials.

2584. ON THE RESISTANCE OF A VACUUM SPARK.—
Sanner. (Zeitschr. f. Phvsik, Feb. 1938,
Vol. 108, No. 5/6, pp. 288--294.)

Resistance of a spark discharge in vacuum is
practically zero at instant of discharge and gradually
rises. With electrodes of Al & Cu, resistance was
o.01 ohm after 50pusec; with carbon electrodes
0.030hm. Total time of discharge 100 to 125 pusec.

ON THE CURRENT-CONTROLLED DISCHARGE.
Schade. (See 2219.)

2585,

PPROBARILITY .0F COLLISIONS OF THE
SEcoND KIND BETWEEN AToMmMs AND [FREE
ELecTtroONs [as in Gaseous Discharge: Use
of Klein-Rosseland Relation].—Fabrikant.
(Comptes Rendus (Doklady) de I'Ac. des Sci.
de 'URSS, No. 5, Vol. 17, 1937, pPp. 249-250:
in knglish.)

2586.

THE EFFECT OF METASTABLE ATOMS ON THE
CURRENT STRENGTH OF THE UNSPONTANEOUS
DISCHARGE IN NEON, and ON THE MEASURE-
MENT OF THE IONISATION COEFFICIENTS IN
PURE NEON AND IN NEON-ARGON MIXTURES.
—Glotow. (Physik. Zeitschy. dev Sowjetunion,
No. 3, Vol. 12, 1937, Pp- 235-255 - Pp. 250
268 : in German.)

2587.

THE LONGITUDINAL FIELD STRENGIH OF THE
PosiTIVE COLUMN IN THE LOW-PRESSURE
DIsCHARGE OF GAS MIXTURES FOR VARIOUS
CURRENT STRENGTHS AND PRESSURES [Probe
Measurements in Neon-Argon Mixtures].
Alterthum & l.ompe. (Ann. der Phystk,
Series 5, No. 1, Vol. 31, 1938, pp. 1-28))

2588.

PRE-STRIKING CURRENTS IN A THYRATRON
[Derivation of Expression for Current, and
Experimental Checking :  Application to
explain Mechanism of Striking].—Wheat-
croft, Smith, & Metcalfe. (Phil. AMag.,
April 1938, Vol. 25, No. 169, pp. 649-663.)

2589.

PuvsicaL PriNcipLes or Gas-Frcteop Hort-
CaTHopt  RecriFigRs.—Druyvesteyn &
Mulder. (Philips Transmitting News, Nov.
1937, Vol. 4, No. 5, pp. 14-28: in German
& Linglish concurrently.)

2590.

CONTRIBUTION TO THE I’ROBLEM OF THE UsSk
oF GLOW-DISCHARGE |.AMPS FOR STROBO-
scoPIC IDEMONSTRATIONS AND MEASURE-
MENTs.— Landolt. (Bull. Assoc. suisse des
Elec., No. 23, Vol. 28, 1937, pp. 598-599 :
in German.) See also ibid., No. 2, Vol. 29,
1938, p. 42.

STATIONARY AND VARIABLE TEMPERATURE
1DISTRIBUTIONS ALONG WIRES AND DARS
HEATED BY CONDUCTION CURRENTS OR BY
RADIATION.— I7ischer. (Zeitschr. f. tech.
Phys., No. 4, Vol. 19, 1938, pp. 105-113.}
Conclusion of the paper referred to in 1896
of May.

259T1.

2592,
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2593.

2594.

2596.

2597

2598.

2599.

2600.

2601.

2602.

2603.

2604.

. ExrLosion
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‘" ELEKTRISCHE KoNTakTE”’ [for Small
Currents : Book Review].—Burstyn. (Rev.
Gén. de I'Elec., 16th April 1938, Vol. 43,
No. 16, p. 482.)

LatesT SuckING-CoiL Rerays [** Tauchspul-
relais ' : Movement resembling That of
M.C. Loudspeakers : High Sensitivity, Very
Low Inductance and Capacity].—Briuer.
(£.7T.Z., 3rd March 1938, Vol. 59, No. o,
pp- 225-227.)

RELAYS AND THEIR APPLICA-
TIoNs.—Andrianov & Demidov. (See 2629.)

A CoINCIDENCE AMPLIFIER OF HiGH REk-
SOLVING PowER.—Herzog & Weber. (Helver.
Phys. Acta, Fasc. 5, Vol. 10, 1937, pp. 422—
424 : in German.)

DIRECT-CURRENT AMPLIFIERS : A REVIEW,
Aerovox Corporation. (See 2248.)

A Scarr-or-LiGHT CountiNg UNIT [using
Gas-Filled Triodes].—Giarratana. (Review
Scient. Instr., Oct. 1937, Vol. 8, No. 10,
pPp- 390-393.) Lor another scale-of-eight
circuit see 2100 of May.

SCREENING ErfFeEct oF CANS MADE OF
METALLISED PAPER [compared with Sheet
Aluminium Can, Paper metallised with
Aluminium only 3-10% KEtfective, or with
Zinc r11-50%].—(Se¢ paper dealt with in
2622, below.)

Base METAL THERMOCOUPLES : THEIR CHAR-
ACTERISTICS [Particularly Nichrome-Con-
stantan Couples].—Mandlekar & Banerjea.
(Current Science, Bangalore, March 1938,
Vol. 6, No. 9, pp. 447—448.)

RaprarioNn THERMOPILES [Technique of
Solder-less Construction, etc.].—Pfund. (Fee-
view Scient. Insty., Nov. 1937, Vol. 8, No. 11,
PP 417-419.)

SOFT SOLDER FLuxes.—Barber. (Journ,
Scient. Instr., Dec. 1937, Vol. 14, No. 12,
P- 424 ¢ summary only.)  See also 2857 of
1936.

ULTrA-CENTRIFUGES [and ‘‘ Ultra’-Turbines:
Speeds of (e.g.) 20000r.p.s: of Possible
Use for Various Research Purposes: Short
Survey].—Keil. (Zettschr. V.D.I., 29th Jan.
1938, Vol. 82, No. 5, pp. 115-117.)

A NEw MICROMETER RATCHET [using Helical
Spring as Ratchet: Increased Accuracy].
Werring.  (Bell Lab. Record, Jan. 1938,
Vol. 16, No. 5, pp. 162-103.)

STATIONS, DESIGN AND OPERATION
2605. HIGH-FIDELITY BROADCASTING AT ULTRa-

Hicu FreQUENCIES [Need for Facilities for

Increased Volume Range when allotting
Frequency Channels— Monitor Tone for
Automatic Expansion is Impossible on

Medium-Wave Broadcast Channel : Alterna-
tive Use of Frequency Modulation may re-
quire Increased Band Width : etc.].—Herold.
(Proc. Inst. Rad. Eng., March 1938, Vol, 26,
No. 3, pp. 383-384.)

2606.

2607.

2008.

2609.

2010.

2611.

2012.

2613.

2614.

2013.

2616.
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THE BELFAST/STRANRAER 9-CIrcuUIT ULTRA-
SHORT-WAVE RADIO-TELEPHONE SYSTEM.
Mirk. (P.O. Elec. Eng. [ourn., April 1938,
Vol. 31, Part 1, pp. 33—40.) See also 1234 of
March.

A P1cTUurRESQUE Usk or [Ultra-] SHORT WaVES
[for Communication between Car and Cabins
in Telpher Railway].—(L’Onde Llec., March
1938, Vol. 17, No. 193, p. 151.)

THE FRANCE/UNITED STATUS RADIO-TELE-
PHONIC SERVICE. —Villem & Aubert. (Bull.
dela S.I'.R., 4th Quarter 1937, Vol. 11, No. 5,
pPpP. 130-150.)

THE EXPERIMENTAL SHORT-WaAvE BRoaD-
CASTING STaTION PCJ.—Nordlohne. (Philips

Tech. Review, Jan. 1938, Vol. 3, No. 1,
pp. 17—-27.) lor its rotating beam aerial see
ibid., Feb. 1938, No. 2, pp. 59-64: also

1415 of April.

DE Luxg BarTery OPERATED [Short-Wave]
PORTABLE STATIONS : ['IELD SETS USED BY
THE NATIONAL PARK SERVICE.— Waterhouse
& Hilgedick. (QST, April 1938, Vol. 22,
pp- 20-22 and 68, 70.) Output 3 watts,
giving 100 miles consistent telephony.

THE 'VarsiTY BoaT Race : EQUIPMENT FOR
THE Rapio LINK.—(World-Radio, 1st April
1938, Vol. 26, pp. 10-11.)

NEW RapI10-TELEGRAPHIC SYSTEM USING
SEVEN FREQUENCIES [simultaneously, Cor-
responding to 7 Elements of Letter (divided
by 7 Horizontal Lines) : for Elimination of
Selective Fading, etc. .- -Devaux. (Génie
Civil, 26th March 1938, Vol. 112, No. 13,
p. 280 : Rev. Gén. de I’Elec., 5th March 1933,
Vol. 43, No. 10, p. 200.) Already employed
for a month on the Daris/Algiers service.

STUDIO LQUIPMENT FOR |.EAGUE OF NATIONS,
GENEVA.—(Philips Transmitting News, Nov.
1937, Vol. 4, No. 5, pp. 1013 : in German &
English concurrently.)

COMPROMISES IN ALLOCATION lINGINEERING.
—Wilmotte. (Communications, March 1938,
Vol. 18, No. 3, pp. 23 and 40, 41.)

Noise PROTECTION FOR VO0ICE-OPERATED
DevicEs [licho-Suppressors and Vodas)].
Wright. (Bell Lab. Record, March 1938,
Vol. 16, No. 7, pp. 248-253.)

GENERAL PHYSICAL ARTICLES

THE ENERGY BALANCE FOR AN INFINITELY
SMALL ELecTRON CURRENT IN A UNIFORM
Erectric FierLp [Calculation (for Various
Gases) of Percentage of Energy expended in
Elastic Losses, Ionisation, Electron Accelera-
tion, etc.].—Penning. (Physica, April 1938,
Vol. 5, No. 4, pp. 286-297 : in English.)
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2617. THE X PARTICLE [carrying the Energy in
Cosmic Radiation : Suggested Identity with
Dirac’s Particle with Same Charge as
Electron but Spin greater than 4 : Properties
of Such a Particle], and NEw ATomic
PARTICLES FORECAST IN CosMICc RADIATION.
—Bramley : Langer. (Science, 25th March
1938, Vol. 87, pp. 281-282: Sci. News Letter,
2nd April 1938, Vol. 33, pp. 218-219.)

2618. MAGNETISM AND THE VIBRATORY ELECTRON.
Taylor Jones. (Phil. Mag., April 1938,
Vol. 25, No. 169, pp. 682-693.)

Further development of the work referred to in
2028 of 1936 and 413 & 4375 of 1937. In the
vibrational theory ‘‘ an electromagnetic field con-
tains only one kind of energy, and it is unnecessary
to regard space as filled with three kinds, electrical,
magnetic, and vibrational, the first two kinds being
merely changes in the amount of the third.”

2619. ON THE SCATTERING & DISSOCIATION OF
SrLow Ions [and the Etfective Cross-Section
for Iive Types of Collisionl.—Wolf. (4nn.
dey Physik, March 1938, Vol. 31, No. 6,
Pp. 561-563.)

SoME REMARKS ON THE DRINCIPLE OF THE
CONSERVATION OF ELECTRICITY.—Boutaric.
(Journ. de Phys. et le Radium, Feb. 1938,
Vol. 9, No. 2, pp. 67-68.)

2620.

MISCELLANEOQOUS

" DIFFERENTIAL  SysTEMs ~  [Theory of
Pfaffian Systems treated from Algebraic
Standpoint : 1Book Review].—Thomas. (Phil.
Mag., April 1938, Vol. 25, No. 169, p. 704.)

2621.

REPORT ON THE ACTIVITY OF THE PHYSIK-
ALISCH-TECHNISCHE ~ REICHSANSTALT  FOR
THE YEAR 1937.—(Phystk. Zeitschr., 15th
March 1938, Vol. 39, No. 6, pp. 233-286.)

Radio subjects mentioned include:—Use of
luminous quartz resonators as standards of
frequency, damping measurements on 60 kc/s
quartz oscillators (p. 257), frequency multiplying
with a detector, current and voltage measurements
at high frequencies (p. 258), screening by metallised
paper, cage damping at high frequencies, special
valves, ultra-short waves (p. 259).

2622,

2623. ‘' FORSCHUNG UND PRUFUNG: 50 JAHRE
PHYSIKALISCH-TECHNISCHE REICHSANSTALT
[Book Review]|.——Stark (Ldited by). (dkust.
Zeitschr., March 1938, Vol. 3, No. 2, p. 99.)

2024. WORK-BENcH ILruminarionN [for I'ine As-
sembly Work]|..—Halbertsma. (Philips Tech.
Journ., Feb. 1938, Vol. 3, No. 2, pp. 53-57.)

2625. SUPPRESSION OF MECHANICAL RELAYS IN THE
CoNTROL OF P’RINTING CHRONOGRAPHS [Ob-
jections to Thyratrons and Glow-Discharge
Relays: Use of 20-Watt Triode].- Lalle-
mand. (Journ. de Phys. et le Radiuwm,
March 1938, Vol. 9, No. 3, Supp. pp. 49-50 S.)
Functioning with *‘ remarkable regularity
and safety.”
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2626.

2627.

2628.

2629.

2630.

2631.

2632.

2633.

2634.

2635.

2636.
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INERTIA-LESS SELECTION IN TELEMECHANICS
[Use of Multiple-Contact Electron-Ray Tubes
is " Irrational”’: Multi-Element Selector
using Thyratrons].—Kelson.  (Automatics
& Telemechanics [in Russianj, No. 1, 1937,
pp- 3-21.)

EFFECT OF VaxkiaTioN oOr LINE Para
METERS ON THE ERRORS 0OF TELEMETRIC
INSTALLATIONS, AND THE INCREASING OF
THEIR ErriclENciEs.—Zhdanov. (Auto-
matics & Telemechanics [in Russian], No. 3,

1937, PP- 41-67.)

THE AMPLIFICATION IN A VALVE WITH
REGULATING PARAMETERS (R, L, C FORMING
POTENTIOMETER OR PHASE REGULATOR) IN
GRrip Circuit.—Vartelsky. (See 2249.)

Exprosion RELAYS AND THEIR APPLICATION
IN SCHEMES OF AUTOMATIC CONTROL [Relays
based on Ignition, by Electric Spark, of
Oxyhydrogen Gas].—Andrianov & Demidov.
(Automatics & Telemechanics [in Russian],
No. 4, 1937, pp. 57-66.)

Ox THE AvurosmaTic CoNrror oF Exact
DiMENSIONS IN MACHINE CONSTRUCTION AND
MEeTAL WORKING.—Burlov. (Automatics &

Telewechanics [in Russian|, No. 4, 1937,
pp. 10I1-I12.)
INTRODUCTION OF AUTOMATICS 1IN THE

INDUSTRY OF FERROUS MATERIALS [including
Telemetering and Control of Strip Tension
and Thickness, Cold-Rolling Pressure, etc.].
—Telishevsky. (Automatics & Telemechanics
[in Russian], No. 5, 1937, pp. 69-86.)

AN ELEcTrONIC [Welding-] Arc-LENGTH
MoniTor.—Richter., (Elec. ELEngineering,
March 1938, Vol. 57, No. 3, Supp. pp. 115~
117 : Discussion, April 1938, No. 4, Supp.
p- 226.)

‘" EINFGUHRUNG IN DIE LEHKE VoM Scuuss
"Projectiles : including Modern Methods of
Ballistic Measuring Technique : Book Re-
view].—Gey & Teichmann. (Zeitschr. f. tech.
Phys., No. 3, Vol. 19, 1938, p. 87.)

ViBRATIONS OF A RiFLe BarreL [Investiga-
tion of * Flip” by C-R Oscillograph and
Gramophone Pickup|.—Martin &  Muir.
(Journ. Rov. Teck. Coll., Glasgow, Jan. 1938,
Vol. 4, Part 2, pp. 213-238.)

Erecrrical Gaucks, and THE Uske oF
ELECTRICAL GAUGES FOR MEASUREMENT [of
Finished Parts] aNnp CoxTROL [of Machine
Tools].—Frobése : Hermann & Schmid.
(E.T.Z., 31st March 1938, Vol. 59, No. 13,
PP- 343344 P- 344 summaries only.)

RECENT TRENDS IN ELECTRONIC TECHNOLOGY
[including Movable-Anode Valve for Micro-
metry : Car “* Speeding *’ Warner : etc.].
Fink. (Flec. [Iingineering, March 1938,
Vol. 57, No. 3, pp. 100-107.)
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2037.

2638.

2639.

2640.

26471.

2642.

2643.

2644 .

2645.

2646.

2647.

2648.

THE

THE Raridp MEASUREMENT OF VOISTURE
CoNTENT : AN INDUSTRIAL Usk oF CHANGES
IN DirLecrric PrRoOPERTIES.— Thomas &
Irvine. (Journ. of Council for Sci. & Ind.
Res., Australia. Feb. 1938, Vol. 11, No. 1,

PP- 73-76.) Designed primarily for the
testing of cheese, but with many other
applications. Resonance is indicated by a

‘magic eye "’ 65 tuning indicator.
DEw-PoINT POTENTIOMETER FOR DETER-
MINING THLE MOISTURE CONTENT OF GASES
in  Industrial Furnaces].—Stack. (Gen.
IZlec. Review, Feb. 1938, Vol. 41, No. 2, pp.
106-108.)

Tur UrtiLisaTiON oF Rabploactive PHENO-
MENA IN THE PRE-DETECTION OF FIRES AND
THE ANaLvsis oF Gasgs.—Breitmann &
Malsallez. (Rev. Gén. de I'Flec., 26th Feb.
1938, Vol. 43, No. 9, pp. 279-284.)
DETECTING THY PRESENCE OF INSECTS IN
GrowING Crors [in Hawaii: Crystal Micro-
phone, High-Gain Amplifier, and Crystal
Headphone Receivers].——(Rad. Review of
Australia, Nov. 1937, Vol. 5, No. 11, p. 303.)

DETERMINATION OF THE WAVELENGTHS OF
THE RADIATION EMITTED BY ELECTRICAL
InsuLaToORrs [on Electrification by Friction] :
ATTEMPTED THEORETICAL INTERPRETATION.
—Perrier.  (Comptes Rendus, 14th March
1938, Vol. 206, No. 11, pp. 831-833.)

A LARGE ABSOLUTE JOSIMETER FOR X-Ravs
WORKING WITH a DirRECcTLY CoUPLED ELEC-
TROMETER TRIODE [Sensitivitv up to 107?
Roéntgen/Second].—Drigo. (La  Ricerca
Scient., 15th/28th Il‘eb. 1938, Series 2, gth
Year, Vol. 1, No. 3/4, pp. 107-115.)
HigH-I'rEQUENCY CURRENTS AND THEIR
APPLICATIONS TO INDUSTRIAL OPERATIONS,
PATRICULARLY TO THE TREATMENT OF
RuBBER.—Leduc. (Rev. Gén. de UElec.,
2nd April 1938, Vol. 43, No. 14, PP. 441-447.)
SomEk ArpricaTioNs oF HiGH-FREQUENCY
10-20 Mc/s] EreEcTric CURRENTS TO THE
Rubber] LaTex INDUSTRY.— Leduc. (Re-
cherches et Inventions, April 1938, No. 275,
pp. 78-81.) For vulcanisation see 1661 of
19306.

Tre ELECTRICAL PHENOMENA OF THE BRAIN
DURING MENTAL  AcTIviTy.—Rohracher.
(Elektrot. 1. Masch:bau, No. 8, Vol. 56,
1938, p. 103 : summary only.)

ITaLiaN ACTION ON THLE IMPROVEMENT OF
WHEAT, ETC., BY IRRADIATION wWITH ULTRA-
SHORT WaVES.—(Rad., B., I'. fiir Alle, ]Jan.
1938, No. 191, p. 14.)

THE ACTION OF ELECTRICITY ON THE ORGAN-
1sM [Survey of Research on Electric Shock].
—XKriager. (Zettschv. V.D.I., 19th March
1938, Vol. 82, No. 12, pp. 344-346.)

ON A NEw KIND OoF ELECTRET: PHOTO-
ELECTRETS [Dielectrics given DPermanent
Polarisation under the Combined Influence
of Light & an Ilectric Field}.—Nadjakoff.
(Physik. Zeitschr., 15th March 1938, Vol. 39,
No. 6, pp. 226-227.)
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2649.

2650.

2651.

2052.
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Liguip-LLEVEL CONTROL APPARATUS [based
on Differences in Electrical Conductivity].
Hersh & others. (Indust. & Eng. Chenustry,
March 1938, Vol. 30, No. 3, pp. 363-364.)

PHoroeLEcTRIC RELAY UNiT {for Heights of
Liquid : making Use of I'act that a Meniscus,
even of a Transparent Liquid, will Cut Oft
a Light Ray].—Josten. (Indust. & Iing.
Chemistry, Analytical Edition, 15th March
1938, Vol. 10, No. 3, p. 165.) Used in a new
device. the ‘‘ Distillograph,” to record dis-
tillation data.

DESCRIPTION OF Two RELAYS INCORPORATING
PHortocELLs.——Grace. (Journ. Scient. Insty.,
April 1938, Vol. 15, No. 4, pp. 128-132.)

PHOTOELECTRIC REGISTRATION ©OF STAR
Traxsits [for Clock Corrections].—Pavlov.
(Bull. de I'Ac. des Sci. de I'URSS, Série
Physique, No. 4/5. 1937, pp. 633 666:
English summary pp. 666 672.)

The faintest star recorded satisfactorily was of
4.9 magnitude, giving a photocurrent of less than
6x 10715 s and requiring (to work the undulator
emploved) an amplification of at least 3x 10

2653.

2654.

20656.

2057.

2658.

., PHOTOCELL AUTOMATICS IN

. A RucorpING PHOTOELECTRIC

PHOTOTUBE COLOUR ANALYSER USED IN
CHEeMICAL RESEsrRCH [Automatic Spectro-
photometer used for Detection of Chemical
llements|.—Hardy. (Electronics, March
1938, Vol. 11, pp. 40 and 42.)

THE AUTOMATIC PHOTO-ELECTRONIC ANA-
LYSER [for Turbidity, Residual Chlorine, etc.,
of Water, and Other Uses].—Mikhailov.
(Adutomatics & Telemechanics [in Russian],
No. 3, 1937, Pp- 7-40.)

MacHINE CoON-
sTRUCTION [Lathe, etc., controlled by Photo-
cell reading direct from Drawing], and
ELEcTRO-AUTOMATIC COPYING [on Milling
Machine, from Template] AFTER LEONARD'S
SysTEM.— Vikhimann : Sokolov. (Automatics
& Telesechanics (in Russian], No. 1, 1937,
PP. 33-49: No. 3, 1937, pp. 141-156.)

THE Prrciston MEASUREMENT OF INCAN-
DESCENT LAMPS WITH SELENIUM DBARRIER-
Laver ProrocerLs.—Konig. (Bull. Assoc.
suisse des Llec., No. 17, Vol. 28, 1937, pp.
385-393.)

SELENIUM PHOTOELEMENTS AND THEIR Ex-
pLovMENT [for Various Applications].
Behrendt. (See 2475.)

PHOTOTUBE DRAWER-OPENER USED TO SAFL-
GUARD DENTAL PATIENTS [preventing Trans-
ference of Disease by touching Dental-
Cabinet Drawers!.—(Electronics, March 1938,
Vol. 11, No. 3, p. 40.}

SPECTRO-
RADIOMETER.—Albers & Knorr. (Journ.
Opt. Soc. Am., April 1938, Vol. 25, No. 4,
pp. 121-123.)



June, 1938 THE

WIRELESS ENGINEER

351

Some Recent Patents

The following abstracts arve preparved, with the permission of the Controller of H.M. Stationery Office, from
Specifications oblainable at the Patent Office, 25, Southampton Buildings, London, W.C.2. price 1/- each.

ACOUSTICS AND AUDIO-FREQUENCY CIRCUITS
AND APPARATUS

479 003.— Push-pull circuit for amplifying currents
derived from ‘‘ unbalanced ™ or ‘' grounded ”
sources such as a microphone, or a cathode-ray tube.

Standavd Telephones and Cables (assignees of
N. C. Novman). Convention date (U.S.4.) 26th
Septeinber, 1936.

479 485.—Low-frequency amplifier with a non-
linear feed-back connection designed to produce
volume contraction or expansion.

G. W. Johmson (communicated bv Philco Radio
and Television Corpn.) (divided oui of 479 440).
Application date g4th August, 1936.
479 549.—Multiple-unit loud-speaker
for public-address system.

Telefunken Co. Convention date (Germany) 16th
December, 1935.

AERIALS AND AERIAL SYSTEMS

479 118.—Screened aerial coupling and transmission
line, particularly for all-wave receivers.

installation

F. R. W. Strafford and O. S. Higher. Application
date 29th May, 1936.
481 242.—Construction and disposition of the

wireless aerial on a motor car.

K.T. Havdinan. Application date 8th June, 1937.
481 800.—Aerial coupling in which a “ dummy ”’
lead is used to neutralise inductive *‘ pick-up ” or
static interference.

E. K. Cole and G. Bradfield.
18th Septeinber, 1936.

DIRECTIONAL WIRELESS

479 689.— Direction-finder provided with a method
of automatic volume control which does not vary
with the direction of the incoming signals.

The Plessey Co. and C. E. G. Bailey. Application
date 8th August, 1936.
479 747.—Radio navigational systemn depending
upon the directive response of two independent
receiving sets of balanced sensitivity.

J. . Steinhoff. Convention date (U.S.A.) 14th
May, 1935.
479 936.—Method of applying automatic volume
control to amplifiers associated with a direction-
finding system so as to maintain the gain-ratio
constant over a given range.

The Plessey Co. and C. E. G. Bailey (addition to
479 689). Application date 8th dugust, 19306.

RECEIVING CIRCUITS AND APPARATUS
(See also under Television)
478 754.—All-wave receiving set in which constant
reaction is obtained, if desired, on all settings of
the wave-band switch.
E. K. Cole and H. 4. Brooke.
3rd October, 1930.

Application date

Application date

478 791.—-Short-wave amplifier in which in order
to prevent undesired reaction the tuned circuits
connecting the cathode, grid, and anode have no
parts in common except those electrodes.

Standard Telephones and Cables (assignees of
A. L. Samuel). Convention dute (U.S.A.) 8th May.
1936.

478 800.-—Radio receiver comprising onlv two
amplifiers and two tuned circuits, these Dbeing
arranged to provide effective automatic volume
control.

N. V. Philips’ Lamp Co.
(Germany) 6th July, 1936.

Convention dals

478 826.—All-wave superhet set with means for
preventing self-oscillation on any of the different
wave-bands.

Hazeltine Corpn. (assignees of N. P. Case).
Convention date (U.S.4.) 28th September, 1935.

479 599.—Wireless receiver with automatic sclec-
tivity control based upon the use of negative feed-
back.

A. D. Blumlein and W. H. Connell.
date 8th Julv, 1930.

Application

479 768.—Method of coupling a local oscillator
valve to a pentagrid converter valve for frequency-
changing in a superhet set.

Marcont’'s W.T. Co. (assignees of E. W. Hevold).
Convention date (U.S.4.) 1oth dugust, 1935.

479 938. - Arrangement of slow-motion tuning
device for a wireless set with means for speeding-up
the movement when desired.

E. Czobor and M. Czobor.
(France) 22nd August, 1935.

Convention dats

480 441.— All-wave tuning indicator for a wireless
set in which each scale is adapted to be viewed by
itself. and has a contour giving maximum band-
spread and visibility.
Marconi’s 1.1, Co.
19th August, 1935.

Convention date (17.5.4.

479 788.—Means for suppressing the so-calied
‘“image signals ”’ in a superhet set.

Philco Radio and Television Covpn. Convention
date (U.S.A.) 27th April, 1936. :

480 533.—Cord-and-pulley driving-gear for the
tuning indicator of a wireless set.
Stavdard Telephones and Cables (communicated by

L.van Bulck). Application date 22nd August. 1936.

480 724. " Non - microphonic ” or shock - proot
method of mounting the high-frequency tuning
components of wireless apparatus.

Marconi’'s W.T. Co. Convention date (LU'.S.A.)
315t August, 1935.
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481 062.—Tuning arrangement in which means are
provided for preventing fluctuations in the supply
voltage from affecting the value of the biasing
voltage used to control the frequency say of the
local oscillator of a superhet set.

L. L. de Kramolin. Conuvention dates (Germaiy)
8th November, 1935 and 28th March, 1936.

481 221.—Motor-car superhet set with means for
cutting-out ‘‘ image " frequencies, as well as dis-
turbances due to the ignition system.

G. W. Johuson (communicated by Philco Radio
and Television Corpn.).  Application date 15th
Decemmber, 1936.

481 330.—Stabilising the operation of the local-
oscillator valve on each setting of the wave-band
switch in an all-wave superhet set.

The British Thomson-Houston Co.

date (U.S.A.) 11th March, 1936.
481 731.—\Vireless receiver in which the presence
of interfering signals or artificial " static ”’ auto-
matically regulates the selectivity of the tuned
circuits.

Electric and Musical Industries
E. N. Muller). Convention dates
15th June, 1935 and s5th May, 1936.

TELEVISION CIRCUITS AND APPARATUS
For TRANSMISSION AND RECEPTION
478 599.—DMeans for applying a steady flux or
‘" picture shift ** field to scanning oscillators of the
magnetic type as used with cathode-ray tubes.

Ferranti ; M. K. Taylor; and J. C. Wilson.

Application date 28th July, 1936.
478 641.—Electron discharge tube in which the
image signal on a photo-sensitive screen is intensified
by the action of photo-sensitive and fluorescent
electrodes interposed between a photo-emissive
cathode and the final fluorescent screen.

V. Zeitline ; A. Zeithne; and V. Klialchko.
Convention date (France) 18th May, 1935.

478 653.—NMethod of controlling the electron streamn
in cathode-ray tubes used for television.

V. Zeitline, A. Zeitline; and V. Kliatchko.
Application date 215t [anuary, 1936.

478 666.—Magnetic focusing coil for a cathode-
ray tube, designed to produce a uniform distribution
of the controlling flux.

Fernseh Akt. Convention date (Germany) 23rd

Julv, 1935.
478 815.—Amplifier stage for a cathode-ray tele-
vision receiver in which different output im-
pedances are provided {for separating the modulating
and synchronising signals.

The General Electric Co.; D. C. Espley; and

G. W. Edwards. Application dates 24th July, 1930,
and 25th May, 1937.
478 831.—Combined television and broadcast re-
ceiver provided with two sets of ¢lectrically-separate
tuned circuits and a single tuning control {for
operating both.

The Geneval Electric Co. awd N. R. Bligh.

Application date 18th Sepiember, 19306,
478 852.—Electron-image reproducer in which
means are provided to prevent any rotation of the
‘“secondary "’ image relatively to the primary
picture.

N. V. Philips’ Lamp Co.
(Germany) 30th December, 1935.

Convention

(assignees of
(Luxembousrg)

Convention dale
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478 939.—Means for preventing the type of dis-
turbance in a television transmitter which produces
spurious patches of brightness in the receiver.

Telefunken Co. Convention date (Germanv) 9th

June, 1936.
478 967.——Combined cathode-ray television trans-
mitter and amplifier, with means for reducing
“noise * and increasing the efficiency with which
the higher {frequencies are handled.

Marconi’s W.T. Co. Convention date (U.S.A.)

26th Julv, 1935.
479 064.—Cathode-ray tube in which the deflecting
plates are all located at the same distance from the
screen, and are concave in cross-section towards the
axis of the tube.

The British Thomson-Houston Co. and D. Gabor.
Application date 31st July, 1936.

479 113.—Time-base circuit for t{elevision in which
negative feed-back is used to correct the saw-toothed
wave output.

A. D. Bhunlein.
1936.

479 139.—Time-base circuit with switching means
adapted to give single-line or interlaced scanning
at will.

Radio-Akt D. S. Loewe.
many) 22nd August, 1935.
479 149.—Means for regulating the size of the
picture and for centering 1t on the fluorescent screen
of a cathode-ray television receiver.

{pplication date 29th April,

Convention date (Ger -

E. Michaelis. Application date 23vd September,
1936.
479 275.— Relaxation oscillation-generator for pro-

ducing saw-toothed wave-forms suitable for use in
television scanning.

C. L. Faudell and E. L. C. Waite.
dates 1st and 19th May, 1936.
479 305.-Means for correcting the ‘' trapezium ”’
distortion which occurs in a television transmitter
of the Iconoscope type.

Radio-Akt D. S. Loewe.
many) 19th August, 1935.
479 318.—Luminescent screen for use in a cathode-
ray tube where the picture is reproduced by
incandescence, as distinct from Auorescence.

Farnsworth Television Inc.  Convention date
(U.S.4.) oth March, 1936.
479 356.—Cathode-ray tube in which the fluorescent
screen is so mounted and ** masked *’ as to show the
received picture with sharply-defined edges.

J. W. Strange and W. H. Connell. Application
date 1st August, 1936.
479 413.—VFilm television transmitter fitted with
optical compensation and with a picture scanner
having a ‘* storage ” effect.

Telefunken Co. Convention date (Gernany) 8th
June, 1936.
479 420.—Means for regulating the effect of an
electron-optical focusing system, using magnetic
lenses, in a cathode-ray tube.

The British Thomson-Houston Co.
date (Germany) sth August, 1936.
479 458.— Correcting *for the distortion produced
when a fixed object or landscape is scanned at low
speed from a moving vehicle, such as an aeroplane .

Baird Television ; T. M. C. Lance; and B. B.
Austin.  Application date 6th August, 1936.

Application

Convention date (Ger-

Convention
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479 471.—Means for producing an increased de-
Hectional sensitivity of the electron stream passing
through a cathode-ray tube.

Fernseh Akt. Convention
dugust, 1935.

479 500.—Method of producing the synchronising
impulses in an interlaced scanning system of the
rotating-disc type.
Radio-Akt D. S. Loewe.
many) 6th August, 1935.

479 551.—Means for co-ordinating the illumination
and subsequent scanning of the photo-sensitive
screen of a cathode-ray television transmitter.

Radio-Akt D. S. Loewe. Convention date (Ger-
many) 10th Decenber, 1935.

479 617.—Light amplifying cell for increasing the
size or brightness of received television pictures.

F. Skaupy. Convention date (Germany) 24th
September, 1935.

479 732.—Variable-frequency relaxation oscillation-
generator for use as a timing circuit for a cathode-
ray tube.

Radio-Akt D. S. Loewe.
many) 20th fune, 1936.

479 737.—Eliminating leakage fields, likely to cause
distortion of the picture, in a television receiver
energised from electric supply mains.

C. Lovenz Akt. Convention date (Germany) 7th
July, 1936.

479 750.—Means for producing a desired potential
gradient along the path of the electron stream
through a cathode -ray tube, for use in television.

Baird Television and P. W. Willans. Application
date 10th July, 1936.

479 751.—PPreventing the field from the magnetic
movement of a loud speaker from distorting the
picture in a combined television and sound receiver.

J. E. Mead and H. G. M. Spratt. Application

date sth August, 1936.
479 760.—Preventing distortion of the saw-toothed
scanning currents applied to the external de-
flectmg c01ls of a cathode-ray tube used for tele-
vision.

Baird Television and D. M. Johustone.
tron date 10th August, 1936.

479 761.—Cathode-ray tube for television provided
with means for accentuating the picture signals by
secondary emission.

Baird Television and C. Szegho.

1oth August 1936.
479 935. Method of deriving from a high-frequency
oscillation a lower frequency having a predetermined
phase-relation with the first, particularly for tele-
vision scanning.

Baivd Television; D. M. Johnstone, and V.
Jones. Application dates 13th July and 8th October,
1936.

480 483.—Neutralising in a television transmitter
the effect of casual fluctuations in the intensity of
the light source used to illuminate the scene.

Standard Telephones and Cables (assignees of
A. W. Horvton, [unr). Convention date (U.S.4.)
23vd July, 1930.

480 532.— Arrangement and spacing of the apertures
used to produce the synchronising impulses in a
film television scanner of the rotating-disc type.

The British Thomson-Houston Co. and S. R. Eade.
Application date 22nd August, 1936.

dale {(Germany) 7th

Convention date (Ger-

Convention date (Ger-

Applica-

4 pplication date
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TRANSMITTING CIRCUITS AND APPARATUS
(See also under Television)

478 708.—Modulation system in which the carrier-
wave is varied as regards both phase and duration,
or, as it is called, ‘‘ pulse width.”

Marconi's W.T. Co. and W. T. Ditcham.

479 808.—Negative feed-back circuit, including a
bridge network, for reducing distortion in amplifiers
and modulators.

Standavd Telephones and Cables (assignees of
E. Peterson). Convention date (U.S.4.) 1st April,
1936.

478 994.—Modulating system of the balanced
Wheatstone-bridge type with means for suppressing
the unmodulated part of the carrier wave.

Standavd Telephones and Cables (assignees of
R. R. Riesz). Convention date (U.S.A.) 7th July,
1936.

479 302. — Stabilised modulating systems of the

‘valve bridge "’ type. Telefunken Co. Convention

dates (Gevmany) 12th August, 21st, 29th and 30th
November, and 3rd December, 1935.
479 388.—Negative feed-back arrangement for
giving an amplifier any desired * distortion
characteristic for condensing or expanding the
volume range of signals.

C. E. P. Jones. Application dates s5th August,
1936 and 15th January, 1937.

479 658.—)Mlultiplex high-frequency signalling sys-
tem with means for suppressing the carrier-wave
energy in each channel during non-signalling periods.

Standard Telephones and Cables (assignees of Le
Maiériel Téléphonique Soc. Anon.). Convention date
(France) 18th July, 1936.

479 731 —DMethod of increasing the effective modu-
lation in facsimile telegraph an(l television trans-
mitters.

Marconi's W.T. Co. (assignees of C. W. Hansell)
Convention dale (U.S.A.) s5th June, 1936.

479 993.—Apparatus for measuring the percentage
modulation of the aerial current in a short-wave
transmitter.

Siemens and Halshe Akt
(Germany) 11th July, 1936.

480 289. - Transmitting wireless Morse signals so
that different frequencies are used for spacing and
marking in order to reduce fading and interference.

Cable and Wiveless ; A. M. Humb\' ; J. 4. Smale :
and E.G. Copper. 4/7p/ication date gth March, 1937.
480 548.—Short-wave transmitting system in which
the carrier-wave, after modulation, is stepped-up
in frequency during which process the percentage of
modulation is increased.

Standard Telephones and Cables (assignees of Le

Matériel Téléphonique Soc. Anon)). Convention
date (France) 6th Mavch, 1936.
480 847 —Suppressed- carrier single-side-band trans-
mission system in which synchronising signals for
controllmﬂ the receiver are included in the radiated
wave.

Telefunken Co.
July, 1936,

481 255.—DMagnetic amplifiers or modulators, par-
ticularly for handling telegraphic signals.

Standavd Telephones and Cables (assignees cf
E. M. Boardman). Convention date (U.S.A.) 2oth
August, 1936.

Convention  date

Convention date (Gevmany) 20th
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CONSTRUCTION OF ELECTRONIC-DISCHARGE
DEVICES

478 613.—ILlectrode arrangement for an electron
multiplier of the type in which the stream moves
in crossed electric and magnetic fields.

The Geneval Electric Co. and W.
Application date 10th November, 1936.

478 812.—Electron discharge tubes of the kind in
which spaced electrodes are used in combination
with focusing or directing “rods” to produce
directed jets or beams of electrons.

J. H. O. Harries. Application date 25th May,
1936.

478 926.—Method of manufacturing and exhausting
electron discharge devices, such as cathode-ray
tubes.

N. V. Philips’ Lamp Co.
(Germany) 23rd April, 1036.

478 970.—Electron multipliers of the secondary
emission type with means for modulating the output
current in accordance with signals applied to a
magnetic control field.

Marconi’s W.T. Co.
26th July, 1935.

479 190.—Method of preparing secondary-emission
electrodes used in electron discharge tubes.

N. V. Philips’ Lamp Co. Convention date (Ger-

many) 12th October, 1936.
. 479 226.—Means for varying the active point of
emission on the cathode of an electron-discharge
tube in order to prevent *‘ pitting *’ or the formation
of craters on its surface.

Cie pour la Fabrication des Compteurs et Matériels
d'Usines a Gaz. Convention date (France) 1I1sth
Nouvember, 1935.

479 270.—Means for rotating the cathode of a
cathode-ray tube so as to bring various points on
the emissive surface successfully into action.

Cie pour la Fabrication des Compteurs et Matéviel

d’'Usines @& Gaz (addition to 479 220). Application
date 12th November, 1936.
479 699.—Electrode assembly for a thermionic valve
designed to reduce capacity coupling and to mini-
mise the deposition of the ‘‘ gettering *’ material
used in the process of manufacture.

The British Thomson-Houston Co.
date {U.S.A.) 20th November, 1935.
476 961.— Cathode-ray tube in which the electrodes
are mounted inside, but insulated from a metal
cvlinder coaxial with the glass tube.

Gluhlampen wund Electriciats ARt.
date (Germany) 14th October, 1935.
480 263.—Electron multiplier filled with a series of
secondary emission electrodes some of which are
made previous to the electron stream.

Baurd Television ; V. Jones, and T. M. C.
Lance. Application date 19th August, 1936.

SUBSIDIARY APPARATUS AND MATERIALS

478 504.—NMethod of making a radio cabinet from
a single piece of plywood cut from stock with a
minimum of waste.

G. W. Johnson (communicated by Philco Radio
and Television Covpn.y. Application date 22nd July,
1936.

H. Aldous.

Convention date

Convention date (U.S.4.)

Convention

Convention
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478 637.—Construction of variable tuning con
denser designed to withstand the effects of variations
in temperature.

Marconi’s W.T. Co. and T. D. Parkin.
tion date 21st July, 1936.

Applica-

478 646.—Means for suppressing high-frequency
radiation, likely to interfere with broadcast recep-
tion, from the terminals of dynamos and similar
electric apparatus.

The British Electrical and
Research Association and L. H. Danlel.
date 18th July, 1936.

478 711.—Construction of a gramophone pick-up

suitable for mass production.
Cosmocord (communicated bv W,

Application date 22nd July, 1936.

478 840.- Light valve of the type in which the
optical medium is traversed by mechanical waves
of supersonic frequency so that it acts as a diffraction
grating upon the incident light.

E. Traub. Application date 17th Octobes, 1936.

478 842.—Light valve comprising a cell filled with a
liquid medium which is subjected to the action of
high-frequency mechanical waves.

1.M K. Syndicate and M. J. Goddard.
tion date 215t October, 1936.

Allied  Industyies
Application

M. Braun).

Applica-

478 924.—Light-scnsitive cell arranged for receiving
traffic signals on a motor car.

E. Falkenthal and E. Pyesser. Convention date
(Germany) 28th March, 1936. =

479 oo6.—DMethod of mounting the permanent
magnet of a loud speaker so as to prevent loss of
flux.

R. Bosch Akt
August, 1936.

Convention date (Germany) 24th

479 o6o.—Electromagnetic pick-up of robust con-
struction and provided with an air-gap of constant
width.

Marcont’s W.T. Co.
31st July, 1935.
479 575.—Multiple-unit piezo-electric crystal-oscil-
lator set for use as a master-control over a range
of frequencies.

Telefunken Co.
May, 1936.
479 637.—Method of treating or preparing piezo-
electric crystals to secure a predetermined tem-
perature coefficient of frequency.

Standard Telephones and Cables (assignees of
G. W. Willard). Convention date (U.S.4.) 1st May,
1936.

479 660.—Construction of dry-contact rectifiers
capable of passing several milliamps of D.C. current
from an A.C. supply of several thousand volts.

Suddeutsche Apparate-Fabvik. Convention
(Germany) 3rd August, 19306.

Convention date (U.S.4.)

Convention date (Germany) 14th

date

479 880.—Variable high-frequency industance coil
of the so-called iron-clad type in which the windings
are enclosed in a shell of finely-divided magnetic
material.

Standard Telephones and Cables; T. Johnston :
and L. W. Hallett. Application date 14th August,

1936.



