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Editorial

The Use of Supersonic Waves as a Light-relay
in Television

HE action of a ruled grating in optics

is well known. It consists of a

succession of narrow transparent strips
separated by narrow opaque strips. When
light is transmitted through such a grating
the adjacent transparent strips may Dbe
regarded as sources of light of the same
phase, and if the length of the path to the
screen is the same the rays will arrive in
phase. For points on the screen for which
the length of path from adjacent windows
differs bv a wavelength or exact multiples of
a wavelength the waves will also arrive in
phase and give a bright line, but for inter-
mediate points the light arriving from one
window will be out of phase with that from
an adjacent window, and for those points
for which the length of path from adjacent
windows differs by an odd number of half
wavelengths the resultant illumination will
be zero. In this way a succession of bright
lines is obtained on either side of the central
line.

It was in 1932 that Debye & Sears showed
that if high-frequency supersonic waves are
produced 1 a liquid, the successive strata of
liquid at different pressures acts as a grating
due to the dependence of the coefficient of
refraction upon the hydrostatic pressure.

Suggestions have hbeen made from time to
time that this phenomenon should be
utilised for the purposes of television and
doubtless more would have been heard of it
had not attention been so largely confined
to the cathode-ray tube. In October, 1937,
we published an article by F. Okolicsanyi
describing the methods developed by the
Scophony Co. along these lines, and in a
recent number of the E.7.Z. (gth Feb.) G.
Otterbein gives a general survey of the
subject with special reference to the article
referred to.

The basic idea is illustrated in the figure
in which the trough containing carbontetra-
chloride—a liquid which Becker has found
to be the most suitable—is flanked on either
side by the lenses L, and L,. The source of
light A4 is thus brought to a focus at 4" where
a small opaque screen prevents it goingany
further and more particularly prevents it
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from {falling on the screen S. The trough
itself and any source of light that it may
contain is focussed on the screen S by means
of the lens L;. At one end of the trough is
an oscillating quartz crystal Q with a fre-
quency of about 10 million cycles per second,
and at the other end an absorbing wall of
cork or some such material, so that the waves
are absorbed on arrival without appreciable
reflection.

Now the brightness of the point X’ on
the screen S. is proportional to the am-
plitude of the sound wave, ie., to the
pressure variations in the liquid at X, and
this depends on the amplitude of the quartz
oscillations a short time before, viz., when the
wave X left the quartz. The oscillations of
the quartz are modulated by the received
picture signals, and if a line is scanned in the
time taken for the sound wave to travel
along the trough, the whole line in all its
light and shade is represented at the moment
by the variation of amplitude of the waves
in the trough.

Intermediate System

It is this storage of the picture points
in this system that leads Otterbein to
maintain that it is a kind of intermediate
system between ordinary television and
the film system. Each picture point or
clement 1is impressed on the wave and
lives as long as the wave travels along
the trough, being represented on the screen S
by a line and not by a point. For the pur-
poses of television, however, this line must be
compressed into a point or picture element,
and this can be done by interposing a mirror
drum in the path of the light and rotating it
at such a speed that the above movement of
the spot across the screen is exactly counter-
balanced. Thus the sound wave travelling
along the trough tends to move the spot in
one direction and the rotating mirror tends
to move it at exactly the same speed in the
other direction with the result that the
picture element on the screen remains
stationary and is illuminated during a time
corresponding to a line. This increased
illumination is one of the great advantages
of the system. The modulation of the
oscillations of the quartz causes variations in
the amplitude of the supersonic waves
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emitted, and adjacent variations of ampli-
tude are reproduced on the screen as adjacent
variations of illumination. In addition to the
rotating mirror drum already referred to,
there will be another mirror drum rotating
more slowly and at right angles. For 441
lines and 25 pictures per second, Otterbein
states that the former, the line scanner, with
21 mirror segments requires to rotate at
31,500 revolutions per minute, while the
latter, the frame scanner, with 15 mirror
segments need only rotate at 100 revolutions
per minute.

Practical Difficulties

I'his system which is largelv due to
J. H. Jeffree calls for one’s admiration,
but mirror drums rotating at 31,500 revolu-
tions per minute are not very attractive.
Various ways of avoiding this disadvantage
have been devised ; some were described in
the article referred to. If one gives up the
steady illumination of the trough and allows
the modulated waves to travel along the
trough in darkness until a whole line of the
picture occupies the length of trough, one
can then reproduce the line by means of a
momentary tlash triggered off automatically
by the synchronising impulse. Very high
illumination could be employed during the
flash, and a suitable lamp for the purpose is
the high-pressure mercury vapour lamp.
Unfortunately, the flash cannot be made of
short enough duration to give a sharply
defined picture ; to do this it would have to
be reduced to less than a millionth of a
second. One is thus forced to use a mirror
moving in such a way as to counteract the
movement of the image during the tlash, but
this need not be a rotating mirror but one
rocking through a small angle at the necessary
speed at the moment of illumination.

Although one cannot but admire the
ingenuity displaved in these applications of
beautiful scientific phenomena to the prob-
lems of television one can readily understand
the tendency to look to the cathode-rav tube
as the more promising field of development.
The cathode-ray tube has its limitations,
however, and in the field of large-scale
television the principles that we have
described mayv find a successful application.

G. W. 0. H.
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Noise Reduction by Means of Photo-electric
Multipliers*

By F. Preisach, Dr.Ing.

(Tungsram Research Laboratory)

LECTRON multipliers were introduced

for the amplification of weak photo-

electric signals, due to the improvement
available in signal to noise ratio. In certain
applications, background noise could be
considerably reduced in comparison with
circuits utilising photocells and conventional
amplifier valves.! No general indication
was given however about the gain in sensi-
tivity obtainable by the use of photo-
multiplier valves, instead of ordinary photo-
cells. In many cases of practice the gain
in light sensitivity will be questioned if the
same signal to noise ratio is tolerated as in
the ordinary arrangement.

Leaving aside problems of design and
operating data of multiplier valves, simple
computations will be given with the purpose
of answering this question in a general
manner.

Limit of Sensitivity in Circuits with
Ordinary Photocells

Fig. 1 shows the conventional circuit used
in amplifying photo-electric signals. The
primary clectric signal consists of a current
fluctuation due to photo-electrons trans-
formed with the aid of the resistance R into
voltage fluctuation, which may be amplified
with valves in the ordinary way. The limit
of sensitivity is determined- apart from
the lght sensitivity of the photo-electric
surface—by the background noise of the
arrangement. Three sources of noise may
be distinguished :

(1) noise of photocell, due to shot effect
of photo-electrons,

(2) Johnson effect of the resistance K,

(3) noise of the first amplifier valve due
to shot effect of thermionic electrons.
The third noise source may be taken into

* MS. accepted by the Iiditor, February, 1939.
1 V. K. Zworykin, G. A. Morton, and L. Malter :
Proc. Inst. Rad. Eng., 1936, Vol. 24, p. 351.

¢

account as an ‘‘ equivalent resistance ” in
series with the resistor R. This equivalent
resistance of modern valves is small enough
to be considered in many cases as a correction
for the value of R. This noise component
will not be treated in detail.

The mean square noise current ¢* of a
vacuum cell is

12 = 2e [, Af .. . ()
where ¢ = 1.59 x 107" Coul. is the charge
of the clectron, I, the direct current of the

photocell and Af the width of the frequency
band transmitted.?
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Fig. 1.

The mean square noise voltage #° gene-
rated in the resistor R (see TYig. 1) due to
Johnson effect is

72 = (RT RAf .. o o (2

k= 1.37 X 1072 Joule/degree being Boltz-
mann’s constant, 7 the absolute temperature.
Supposing that R represents also the AC.
impedance of the photocell (shunting capa-
citances being neglected) the square of the
ratio of shot noise to Johnson noise in the
output of the cell may be easily calculated
to

12R? M\i I.R (3)
2 2kTle 2V,
We designated kT/e with 17, a * tempera-

2 Flicker effect, and noise of gas-filled cells are
excluded from our considerations.
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ture voltage,” characterising the thermal
energy of electrons in a pure resistance at
the absolute temperature 7. Formula (3)
shows, that the ratio of the two noise com-
ponents is independent of bandwidths and
is given by the ratio of the D.C. voltage
drop on the resistor to twice the temperature
voltage of the same resistor. At room
temperature (T = 300°) V, = 0.025 volts,
hence the square of the ratic of shot noise
to Johnson noise will be

1*R* IR )

3 <o (3a)
where I, is measured in millivolts.

Noise considerations are of interest in the
case of weak signals only, therefore it is
likelv that the D.C. drop will be small
compared with 50 mV, and thus cell noise
will be negligible. We wish, however, to
discuss this point in detail.

The amount of Johnson noise may be
estimated with the aid of formula (2). The
resistance R being given, the noise increases
with increasing bandwidth of the amplifier.
The upper frequency limit of the amplifier
cannot be increased, however, indefinitely
as the resistance R is shunted by a capacit-
ance C representing the sum of the capacities
of photocell, wiring and amplifier valve.
For frequencies comparable with 1/27RC and
higher than this value, formula (2) must be
corrected replacing R by the resistive com-
ponent of the impedance formed by the
parallel branches of R and C. Formula (2)
must be changed to :

Y

|

= +_(27r_f/"f€6_‘)2 F - (@)
fi

the bandwidth 4f being equal to the differ-
ence of the limiting frequencies f, — f,.
The largest possible noise voltage results
from this formula if the bandwidth of the
amplifier is assumed to be infinite. Putting
fi=o0, f, = o0 and calculating the integral
value we get

P2 RT/(C

max

72 = 4kT

(4a)
The maximum r.ms. value of Johnson
voltage on the resistor R Vg, = Vo2,
obtained for an infinite bandwidth is

consequently 17, ... =V RT/C. For room
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temperature putting & = 1.37 X 107** and
T = 300

I-R max - IO\/ 11/'C (4b)
if the voltage is measured in microvolts
and the capacitance in micro-microfarads.

TFor the amplification of a wide frequency
range without distortion, the load of the
photocell must be independent of frequency.
For a given bandwidth Af, R must be chosen
according to the value of the capacitance C.
As the load resistance of the photocell is
given by R/V1 4 (27 fRC)? if the shunting
effect of C is taken into account, it is con-
venient to choose as ““ upper frequency
limit ”’ of the amplifier the frequency
f» = 1/27RC, giving a load resistance R/V/z.
Thus we have a decrease of signal voltage
of 30 per cent. at the frequency f,, and the
choice of the upper frequency limit is justi-
fied. Using an amplifier with the bandwidth
fs — /1, the noise voltage will be reduced
by 20-30 per cent. when the exact formula
(4) is taken into account instead of formula
(4a).

For practical purposes formula (4a) gives
indication of the order of magnitude of
Johnson noise. It is determined solely by
the circuit capacitance C, i.e., the sum of the
capacitances of cell, amplifier valve-input
and wiring. Assuming C = 2o uuF we get a
Jolmson noise vollage of 15 uV, which is a
value nol! exceeded by conventional wvalves
and cells, and generally approximated lo +f
a good sensilivity is clavmed.

The quantitative interpretation of formula
(3) can now be understood more clearly.
{(I'or circuits of wide range amplification,
the practical rule f, = 1/27RC being ob-
served, the shunting effect of the capacity
can be neglected and formula (3) remains
valid)) According to this formula cell
noise exceeds Johnson noise if the light signal
is increased until D.C. output is larger than
50 mV, which is the 3,000-fold value of
Johnson noise. The ratio of D.C. output
to A.C. output is given by the modulation
factor M of light, viz,, ratio of alternating
light to average light. Even if this factor
of modulation is only 0.1, the ratio of signal
to Johnson noise exceeds 300 for a state of
operation in which cell noise exceeds Johnson
noise. As in practice much smaller values
of signal to noise ratio are tolerated, noise
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effects begin to be of interest only in dealing
with considerably smaller light signals.
For the limiting signal strength for which
the tolerated amount of signal to noise ratio
arises—order of magnitude 3 to 15 —cell
noise may be neglected.

These considerations serve to establish
the general rule that in amplifying photo-
electric currents of wide frequency range,
the useful limit of semsilivity is determined
bv a noise that arises in the load resistance
during the process of transformation of signal
current nto signal voltage.

Comparison with Electron Multipliers

The preceding remark leads us to the
general conclusion that a direct amplifica-
tion of pholo-electric curreni must be advan-
tageous over conventional voltage amplifica-
tion. By supposing the application of a
hypothetical ““ element of current amplifica-
tion ” between photocell and amplifier,
signal strength may be raised above the level
of Johnson noise. As in this case Johnson
noise (and valve noise too) may be practically
suppressed, only cell noise remains to be
considered for the determination of the limit
of sensitivity. This theoretically deduced
need for a current amplifier device is already
fulfilled in practice by the invention of the
electron multipliers. These valves use the
secondary emission of activated surfaces for
the amplification of electron ecurrents in
vacuo. The electron multiplier device will
be dealt with as an ideal element of current
amplification, viz., an element that does not
introduce noise into the arrangement.

To calculate the gain in sensitivity avail-
able with multipliers, we assume a certain
value p of signal to noise ratio. Tor this
ratio the minimum value of ploto-current
will be computed (1) for the conventional
circuit with a photocell, (2) for a circuit with
an electron multiplier. The ratio of these
minimum signal currents determines the
ratio of useful sensitivity of said arrange-
ments.

In the first case cell noise may be neglected
according to computations of the preceding
paragraph. According to formula (2) the

minimum useful value of signal current
I, for a photocell is:
kT A
Isczp\/4Rf )
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In the second case we assume a noiseless
multiplication with a factor y, which is
sufficiently high, so that Johnson noise of
the multiplier load may be neglected. To
determine the minimum signal current of the
photo-cathode of the multiplier 7., we
apply formula (1) for the cathode current
I,, of the multiplier. Signal to noise ratio
will be :

I

P — Sm
Vel ,4f
The relation between r.m.s. signal current
I, and direct current 7, is: I, — I Va2

MI, (M being the modulation factor),
therefore :
15,,,:,,2‘{22@4/ (6

Comparing formulae (5) and (6) the ratio of
the useful minimum signals is :
I M [ kT

s

=7 Naggar + O

In practice (transmission of audio and video
frequency ranges) the lower frequency limit
of the range is small compared with the band-
width, thus the product R4 f is approximatey
equal to Rf, (f, being the upper frequenfy
limit). This product is consequently deter-
mined alone by the natural capacitance C
parallel to the load resistance R. This
resistance must be small enough to reduce
the decrease of amplification of high fre-
quencies and at the same time large enough
for the photocell output to be fully utilised.
As pointed out in the previous section it may
be considered usual to put Rf,=1/27C,
the result being :

I, M [=kTC M\/WVT s
=N & sV — ®

This formula shows in general terms the
gain in useful sensitivity by using an electron
multiplier. It may be noted, that besides
physical constants our formula contains
only the desired value of signal to noise
ratio p, the modulation factor of light M and
the circuit capacitance C. The voltages
under the square-root have a simple meaning :
V, is the temperature voltage of the load
resistor, e/C is the value of the peak voltage
on the terminals of a photocell charged by
a single electron (see I'ig. 1). At room
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temperature [, = 0.025 V and, assuming
C =20 pupF, ¢/C =08 X 10°% volt. The
ratio of the voltages mentioned is 3.2 X 108
Putting this value into formula (8) we obtain
the gain in useful sensitivity :

minimum signal photocell W

— . = — — 3,200 .. (8a
minimum signal multiplier E (8a)

a practical formula containing only the two
most important factors M and p. Supposing
100 per cent. modulated light (M = 1), and
a signal to noise ratio p = 5, the gain is
640-fold. With M = 0.5 and p = 10 we
still obtain a 160-fold gain using an electron
multiplier.

We have now to estimate the importance
of two noise sources neglected in deducing
formula (8) :

(a) the noise of the amplifier valve in the
ordinary circuit,

(b) the additional noise resulting from
secondary emission in electron multipliers.

If valve noise is taken into account R in

R
formula (5) must be replaced by I FR,R
giving the additional factor of V'1 + R, /R
in formulae (8) and (8a) if valve mnoise is
measured by means of the equivalent re-
sistance R,, TFor the amplification of
extremely wide frequency ranges this must
be taken into account. For example, putting
Af =2 x 10% (television range) and R
4,000 £2 and using a modern high slope valve
for cell amplification with R, , = 1,000 £, the
ratio represented by formula (8) is increased
by 10 per cent. If a smaller load resistance
must be used or noisier valves are inserted
the correction factor may however become
an important one.

Taking the valve noise in the photocell
arrangement into account, the ratio in
formula (8a) was increased. On the other
hand, an additional noise effect of secondary
emission in multipliers tends to decrease the
same ratio. The source of this additional
noise of multipliers is located in the targets
of secondary emission and is caused by
fluctuation of the factor of secondary
emission. If this factor is large enough, it is
sufficient to deal with the fluctuation of the
first multiplying target. According to the
measurements of Zworykin, Morton, and
Malter! it is permissible to calculate this
additional noise as if the first multiplying
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electrode would cause a noise according to
the amount of its electron emission and use
formula (). This phenomenon results in

increased noise output by a factor of V= /n—1
if # is the factor of secondary emission of
the first target. With # = 5 this additional
noise is 10 per cent. The theoretical gain
in sensitivity in formula (8a) is to be reduced
by this amount.

Thus, for application in the television
range (to which our examples referred) the
effects neglected in formula (8) almost
cancel each other.?

As a result of discussing formula (8) we
may roughly establish a rule, putting average
values for M and p consistent with practice
that the gain in sensitivity fo be attained with
photo-electron multipliers is practically 200-
Jold.

We must emphasise that the basic assump-
tion of our considerations is that we compare
photocells and multipliers having the same
light sensitivity of photo-electric surface.

Amount of Current Amplification Necessary

It was assumed above that signal current
would be amplified within the electron
multiplier to such a degree that the Johnson
noise of the load resistance may be neglected.
We have to determine now the amount of
current amplification necessary for our
assumption to be approximately fulfilled.
Designating the ratio of shot noise to
Johnson noise in the multiplier output with
o, we obtain

s LarR
2V,

similarly as in formula (3), if 7,, is the direct
current of photo-cathode and y the current
amplification of the multiplier valve. The
value y necessary for a ratio o being in
consequence

o - [2Vy
¥ a\/IalR.. - . {9)

3 In certain cases a further noise source in multi-
pliers may be detected. This is thermionic electron
emission of the photo-cathode at room temperature.
It has the same effect as a superimposed constant
light and may be formally accounted for by a re-
duction of the modulation factor M. Thermionic
emission of caesium-coated photo-cathodes at room-
temperature is approximately 10-12 Ajcm2. Thus
it only plays a part if D.C. current of photo-cathode
is reduced to a degree making it comparable with
the value of thermionic emission.

o2

“(3a)
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The maximum value of current amplifica-
tion y,.,. 1 necessary, when we deal with
the minimum signal current. Using formula
(6) and proceeding in the same way as in
deducing (Sa) we obtain

Vmax T o* 3,200 (g(l)
Assuming o = 1 the result we obtain is the
same as given by formula (8a). Supposing
an electron multiplier so constructed as to
give an amplification equal to the ‘‘ gain
in useful sensitivity”’ (8a) shot noise of
photo-electrons of minimum signal current
must be equal to Johnson noise.  Conse-
quentlv ¢ = 1, and thus (8a) and (9a) give
the same value. An electron maltiplier
designed in this way gives 70 per cent. of
the useful maximum sensitivity available
and computed in formula (8a). In order
to approximate to the gain in sensitivity
given by formula (8a), we have to consider
o > 1 and thus to build multipliers with
greater amplification. Taking M =1,p =3
and o = 3 as an example resulting in a great
amplification we obtain y,,. = 10,000. In
other practical examples the current amplifi-
cation necessary may often be reduced below
1,000.

If, as is assumed in this paper, current
amplification is employed solely for the
purpose or reducing background noise, the
electron multipliers need not have an amplifi-
cation factor greater than ro,000.

Electron Optics

By L. M. Mvers. Pp. 618 4 xviii. Published
by Chapman and Hall Ltd,, 11, Henrietta Street,
London, W.C.2. Price 42s.

The subject of electron optics is one which is
rapidly growing in importance, especially as its
principles are now finding application in valves.
Up to the present the literature on the subject has
been very scattered and a large part of it has been
in German. A text-book dealing thoroughly with
electron optics is thus to be greatly welcomed.

The author begins by discussing analogies between
light and electrons and enunciates the fundamental
laws of electron optics. He then goes on to con-
sider the path of the electron in electrostatic and
in magnetic fields. A chapter on electron lenses
follows and then one dealing with aberrations.

The electron multiplier and the electron micro-
scope have chapters to themselves and there is a
long discussion of vacuum technique. In his con-
cluding chapter the author deals with a large number
of general points which arise in connection with
electron optical apparatus.
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This brief enumeration of the chief contents of
the book gives little idea of the enormous quantity
of information contained in it. There are only
eight chapters, but some of them are themselves
nearly as long as ordinary books. Ior instance,
Chapter 111 on electron lenses has 142 pages.

The treatment is very complete and mathematics
is freely used. There is a bibliography of 23 pages
and an index. The book is well illustrated.

In his preface the author says that the book is
intended primarily for the graduate student. It
is more than a text-boolk, however, it is a reference
book which the vacuum physicist will want to keep
by him. W.T.C.

The Industry

COMPANY has been formed under the
chairmanship of Mr. W. J. Brown, B.Sc,
AM.ILE.E., M.Inst.R.E., to handle American
and other products and to investigate problems and
give service in connection with their use. The name
of the company is Electronic Engineering Services

Ltd., Swakeleys Road, Uxbridge, Middlx., and
components handled include ‘ Ohmite " resist-
ances, '‘ Gammatron’’ valves and the Tobe-

Deutschman ‘* Mu-switch.’

A new range of ceramic-coated power wire-wound
resistances is described, with particulars of tem-
perature rating in Bulletin R.339. 15-17, issued by
the Dubilier Condenser Co. (1925), Ltd., Victoria
Road, North Acton, London, W.3.

We have received from Unitran Electro-
Technische Fabriek,! Looierslaan, 3, Voorburg,
Holland, a catalogue in English giving full technical
details of their high-quality audio frequency
transformers.

A  complete technical specification ot the
Model 3339 double beam oscillograph is included
in a descriptive leaflet recently issued by A. C.
Cossor, Ltd., Highbury Grove, London, N.5.

The 13th edition of the descriptive pamphlet
DPi11 dealing with the principles and applications
of the Westinghouse metal rectifier has just been
issued and has been completely revised. A leaflet (F)
dealing with the “ Noregg’ and * Westat”
constant voltage rectifying systems has been issued
as a supplement.

Forthcoming Meetings

April sth. —I.LE.E., Wireless Section, * Radio

in Aviation,”” N.S.S. Hecht.

April 19th.—Television Society (open to visitors),
atthe .LE.E., “ Electron Optics,” L. M.
Myers.

—I.EE. Wireless Section, ‘ Audio-
Frequency Equipment at the London
Television Station,” I. L. Turnbull
and H. A. M. Clark.

May 3rd
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High Frequency, Mixing and Detection

Stages of Television Receivers*t
By M. J. O. Strutt

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

SUMMARY.—In Section I it is shown that television input signals should be 1 or 2
millivolts at least, in order to be sufficicntly above the noise level. This entails a total
gain from the aerial up to the second detector of about 5,000. In Section II a receiver
diagram used by the Philips Co. in 1936 is described. Two new experimental receiver
iagrams are then dealt with. In Section IIT straight H.F. amplification, using three valve
types, of which two are new experimental tvpes, is described, applving three stages between
the aerial and the second detector. Section IV deals with the construction of and measurements
on an experimental chassis, embodying the features of Section II1I. The preceding calcula-
tions and measurements lead up to a general study of the conditions which valves in tele-
vision receivers should satisfy (Section V). Section VI deals with a mixer stage and a
corresponding superhet television receiver, using the new experimental valves described.
In Section VIT the conditions to be imposed on a diode, which is used as a second detector
in a television receiver, are deduced and a new diode, favourable for this purpose, 1s described.
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1. External and Internal Noise, Input Signal
Strength, Necessary Amplification

T has been found, that external noise,
caused by automobile ignition systems,
diathermic short wave apparatus and
such like is so high in metropolitan centres,
that unimpaired reception of television
images is only possible, if the input signal
strength of the receiver is more than about
1 millivolt. It is assumed liere, that the
carrier frequency is about 40 Mc/s and that
the band width corresponds to a transmission
of about 4oo lines.

Referring to the London Alexandra Palace
transmitter, the sound carrier has a fre-
quency of 41.5 Mc/s and the picture carrier
1s at 45 Mc/s (7.23 and 6.67 m wavelength
respectively). In many receivers, the first
H.F. stage is designed to amplify the sound
carrier with its side bands and, moreover,
the carrier and one side band of the image.
If we take a single LC-circuit between the
aerial and the input grid, the necessary
band width of this circuit to accommodate
these frequencies is about 4 Mc/s. This
band width may be taken equal to the
resonant width B of a flywheel circuit
(Fig. 1), i.e. to the frequency width, for
T MS. ;.ccepted by the?ditcﬁ%bru;ry, 19379.

t Lecture delivered at the International Con-
ference on Television, organised by the P’hysi-

kalische Gesellschaft Ziirich, Switzerland, Septem-
ber 1g9th-22nd, 1938.

which the impedance of the circuit has
fallen to o.707 of its resonant value. The
resonant impedance R of a circuit with a
capacitance C is given by the equation :
R = (2#CB)~1, where R is expiessed in
ohms, C in farads and B in c/s.
Coming to the <nlernal noise level of a
television receiver, it may be observed that
1€
> p fe fy
Fig. 1.—Upper part of . [

figure: The vision- and Y Wl i)
udio-carrier frequencies

ands er Jrequencie 414243 44 45 46 47 48 49

——= MC/S

v and f,, corvesponding
to the Alexandra Palace
transniitter, logether with
the modulation side bands. 110
Lower part of figure :
Resonance curve of a
Sywheel circuit (imped- 06
ance as a function of =B = | R
frequency), tuned so that L0'4

the audio carvier with its Lo

side bands, together with o2

the vision carrier and one ]
side band, arve included C

within the * band width =’ B of the vesonance curve
(being the frequency interval corresponding to a drop

of the impedance to 1|V 2 of its maximum value).

-0'8

this is generally due to the Brownian elec-
tronic motion in the receiver input circuit
and in the first valve (shot effect). In some
cases the electronic noise of the second
receiver circuit and of the second valve may
also be perceptible. Considering a resist-
ance R (ohms), a certain effective voltage
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E,, is developed across its ends, due to
electronic noise. This voltage is given by :
E,,? = 4kTRB (volts)? (1)

where £ 1s Boltzmann’s constant (1.37 X
10~% Joule degree-!), T the temperature of
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where S is the mutual conductance, expressed
in mA/V and f a factor, depending upon
the construction of the valve. With triodes
f 1s usually about 2 and with multigrid
valves f varies between 6 and 10. Special
low shot noise valves (e.g. Mullard EF&)

—

Vg

!
Va
E 2 Vo E ¢ Vs %
. %
Vg
Fig. 2.—Diagram of a lelevision and audio
recerver. V, is a H.F. amplifier valve, which v
is used in common foy image and sound (about Voo Vas Vio Vi Vi
V, is a mixer valve, with an O

7 m wavelength).
oscillatoy valve V,, which wmay be combined
with V, in one valve. V,and V ave I.F. am-
plifier valves (about 30 m wavelength) of the
audio part, whereas Vg is the second detector of
the same part. V., Vg Vg ave I.F. amplifier
valves of the television part (about 20 m wave-
length) and Vi, is the second delector of the
same parvt. V,, is a vision amplifier valve
(30¢/sto 2.5 Mcfs). Vi, Vi, Vi, are amplifier
valves fov the synchvonising signals. This
igure is taken from Philips Technical Review,
1937, Vol. 2, p. 34.

the resistance R in absolute degrees (273
absolute degrees = o degrees Celsius) and
B is the frequency interval under considera-
tion, assuming an ideal rectangular filter
response curve, in c/s. The values of R and
B may approximately be identified with the
corresponding values R and B as defined
above in connection with a flywheel circuit.
Shot noise of amplifying valves may be
compared with the electronic noise of a
resistance. This equivalent resistance is
assumed to be connected between input
grid and cathode and is given by :

f

L )

R, = 2500 . (ohms)

——

have values / of about 3. With the aid of
the above equations we may consider the
internal noise level of television receivers
quantitatively. We assume the input fly-
wheel circuit to have a total capacitance of
30 pul” (including the valve input capa-
citance), whilst the band width B = 4 Mc/s.
Then R is about 1,300 ohms. Eq. (1) gives
a circuit noise of about E,, = 10~% volts.
The equivalent noise resistance of a normal
amplifying valve having a mutual con-
ductance of 4 mA/V is between 3,000 and
6,000 ohms on % m wavelength. The
electronic noise of this resistance (taking

6,000 ohms) is \/6/1,3 times the circuit
B
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noise. Hence, in the case considered, valve
noise is more important than circuit noise.
The effective noise voltages E,, due to the

A
Il

1

Fig. 3.—Schematic represeniation of the various
frequency ranges occuriing in the veceivey, shown
in Fig. 2. Upper part : Signals of sound and of
viston. 1. Frequency vanges of the stages V,
and V, of Fig. 2. 2. Irequency range of the
stages V, to Vg of I'ig. 2. This vange has been
drvawn so as 1o fall inside the figuve ; its frequency
is, of course, much lower than the frequencies of
the othey pavts of this Fig. 3. 3. Ranges of the
stages V., to V., of the vision part (also somewhat
displaced as to their absolule frequency values).
4 : Range of the stages Vi, and Vy,. This figure 1s
taken from Philips Technical Review, 1937, Vol. 2,

P 34.

I~
N ?
w/a

circuit and E, due to the valve have to be
added by squares in order to obtain the re-
sultant noise voltage: E,,, = (E .2+ E,5)%
If we have an input signal of 1 millivolt
at the input grid of the first valve and

—)

Fig. 4.—Schematic diagram of a new expervimental lelevision veceiver with
straight H.F. vision amplification and with a separate sound part.
Ve Vip and Vg ave the same

and Ly ave the H.I'. vision amplifier valves.

valves as indicated for the corvesponding signs of Iig. 2.
tion stages will be given here, but only some
examples of such stages, connected with

the same parts as in the veceiver of Fig. 2 follow.

L, L, and Ly ave the H.F. valve, mixer valve and

I.E. valve of the sound parl. It will often be possible

to omit L,. As comparved with Fig. 2, 2 or 3 valves
less ave used in Fig. 4.
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a noise voltage of 0.0z millivolts, the
modulation depth of the signal by the noise
1s 4 per cent., which value may be considered
as somewhat too high for good reception
quality. Hence, in this case, the input
signal strength should be more than about
2 millivolts.

The necessary voltages at the cathode-
ray tube input are about 50 to 100 volts
(modern tubes need less: 20 to 30 volts are
required for the Mullard 3962 tube). Taking
2 millivolts at the grid of the first receiver
valve, the total amplification is of the order
of 50,000. This total amplification may be
distributed over the high frequency, mixing
and vision-frequency stages.

II. General Arrangement of the Stages in
Television Receivers

Whereas a certain uniformity has been
reached in the construction of Dbroadcast
receivers of late years, leading to a domina-
tion of the superhet type, no such uniformity
is yet manifest in television receivers. This
may be partly ascribed to the development
of new valves for television purposes. Each
new valve type has some inherent new possi-
bilities, which may be fully taken advantage
of only by specially suited receivers’ arrange-
ments. It is the chief purpose of this
article to bring some such new possibilities
forward, which have arisen in connection
with new television valves, developed in the
Philips” laboratories. No more or less com-
plete treatment of H.F., mixing and detec-

Lsg -L Ls Le Vg
—o_gj—o— 5 B L B
m 3 Vio

Vig
Ly, L,

Behind these valves

new valves.

Our discussion starts with a receiver
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arrangement (Fig. 2) used by the Philips
Co. in commercial television receivers in
1937. As is seen from Fig. 2, image re-
ception is effected by one H.I'. stage V,, a

Ls

THE WIRELESS ENGINEER

177

cal” arrangement in Iig. 2. These two
arrangements might be indicated as straight
and as superhet receiver respectively.

With the straight arrangement (see Fig. 4)

Ve

S

M)
A\

Fig. 5.—Diagram of a new
experimental supevhel television
veceiver. Ly is ihe common H.F.
vaive for sound and vision. L,

1 2 L
E ISR

Vig

1s the wmixey valve for sound and C

vision including the oscillator

L, Lyis the I.F. valve (about

20 m wavelength) for the vision part. Ly is the I.F.

valve (about 30 m wavelength) for the sound pavt.

Ve. Vigy Vie arve the same valves as indicated by

these signs in Fig. 2. As compaved with Fig. 2,
3 valves less are used in Fig. 5.

mixing stage V,, V, and three 1.I7. stages
V. Vs, Vo The latter stages might also be
called H.F. stages on account of the high
IF. (x5 Mc/s). There is furthermore an
image detection V., stage and one vision
amplifier stage V,,. These stages contain
7 valves, if we count the oscillator and mixer
as one valve. For sound reception we have
2 L.F. valves behind the mixer stage (mixer
and H.F. stage being the same as for image-
reception) and a detection stage,

we assume, that vision-amplification is 10
to 20 times, hence H.F. amplification has
to be 2,000 to 5,000. Ifor this amplification
three stages are projected, using three
valves indicated by L,, L, and L, in Tig. 4.
The image carrier and one side band will be
amplified in these stages. This may be
attained by using a band width B (Fig. 1)
of 2.5 Mc/s. The sound carrier and its
side bands have to be amplified separately
by a sound receiver, containing a H.I'.
valve L,, a mixing valve L;, an L.F. valve
Lg, a detector V; and a L.IF. amplifier with
loud speaker (see I'ig. 4). Hence, 8 valves
of Fig. 2 (viz. the valves V,, V,, - V,, V,,

followed by the L.F. sound amplifier
and loud speaker. The several fre-
quency ranges used in this television
receiver are indicated in Fig. 3.

Fig. 6.—Photograph of three acorn

valves, type 4671 (tviode), 4672 (H.F.

pentode) and 4695 (variable-mu H.F.
pentode) of Philips Co.

5

2

AR

;_

In this article, we deal only with stages,
corresponding with the valves V., V,, V,,
V4, V5, V7, Vg, Vg, V19 of Flg 2, l.e. with
H.F. stages, mixing stages and detection
stages. As examples for such stages, using
newly developed valves, we shall consider
two arrangements, differing from the “ classi-

Vs, Vi Ve V) are replaced by 3 4+3 =6
valves (viz. the valves L,, Lo, Ly, L,, L;,
L, of Fig. 4). Fig. 4 shows the stages under
consideration of the simplified television
receiver. It might be feasible to eliminate
the H.F. valve (L,) of the sound part in this
receiver, which would mean 5 valves instead

B 2
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of 8 in the equivalent stages of Fig. 2.
In order to obtain sufficient discrimination
between sound and vision reception, the
side band, most distant from the sound
carrier, will be used for vision amplification.

7
|
—%%1—;%@;1—-

Fig. 7.—Schematic diagram, tllustrating the con-

struction of a H.I'. amplifier with acorn valves,

a anode comnection, g grid connection, 1 flywheel
crreiiis, 2 scveens.

With the superhet receiver, the necessary
amplification of the image part is effected
by a H.F. stage (1 valve L, of Fig. 5), a
mixing stage (2 valves L, and L, of Fig. 5)
and an 1.I. stage (1 valve Lj of Fig. 5). As
in Fig. 2, the sound part makes use of the
same H.I*. and mixing stage, as does the
image part and moreover uses an I.I'. stage
(1 valve L; of I'ig. 5). Hence a total of
4 + 1 = 5 valvesis used. The arrangement
of the stages is shown in Fig. 5.

III. Straight High Frequency Amplification

Three valves have been developed (Ifigs.
8, 9, 10) for this purpose. It must be em-
phasised, that these are experimental valve
types, of which it is not known, when they
will be regularly manufactured. Besides
these new valves we have made use of acorn
type valves (triode type 4671, pentode type
4672, pentode type 4695, see Iig. 0).
Short wave figures relating to these valves:
input admittance, output admittance and
mutual conductance (slope) were measured
using specially designed measuring apparatus,
which has been fully described elsewhere
(see bibliography Nos. 7, 8, 9, 10, 12).

Considering first the acorn type valves
(Fig. 6), the triode type 4671 is specially
useful as an oscillator and hence will not be
used in a straight amplifier. Of the two
pentode types, the pentode 4695 shows the
highest mutual conductance (about 2 mA/V).
Hence this pentode will be dealt with ex-
clusively. The capacitances under working
conditions are: input 3.8 ppl. output
2.7 ppF. Input parallel resistance on 7 m
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wavelength is about 10° ohms and output
parallel resistance about 4 X 10® ohms. It
is possible, using these valves, to use a very
low capacitance mounting, as is indicated
by Fig. 7. The total capacitance of a circuit
mounted in an amplitier between two
successive valves is about 12 ppl”. Assuming
a circuit width B of 2 Mc/s (see Fig. 1) a
circuit impedance R (see Fig. 1) of 6,600
ohms is attained and if B is 3 Mc/s we get
R = 4,400 ohms. If a properly adjusted
coupling between the aerial and the fust
receiver circuit is used, about 2 millivolts
will represent the minimum signal strength
between cathode and grid of the first valve.

(e £ry

:’T‘,'ﬂ “‘ 1A 5 - 7 k

rrrrT TR O o ,
L)
dn 1 e ~

(a)

(®)
Tig. 8. Dhotographs of a new construction of
Philips' secondary emission valve, all electrodes
being brought out at the bottom end. (a) Shows
the whole valve and (b) the bottom side with the
valve holder.

Assuming the three remaining H.T". circuits
to be equal we obtain the following amplifica-
tion figures : with 2 Mc/s band width of the
circuits (2 x 6.6)3 = 2,300 and with 3 Mc/s
band width about 68o. In the former case
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we would get about 4 or 5 volts on the vision
detector and in the latter case about 1.3
volts. Whereas the former value is in
agreement with current practice, the latter
value might be considered somewhat lower
and would call for a greater vision amplifica-
tion than is usual at present.

Fig. 9.—Photograph of a mew H.F. amplifier
valve (pentode) of similayr outer construction to the
valve, shown 1in Fig. 8. DBoth constructions,

Fig. 8 and Fig. g ave ** all-glass ” structures.

In the second place we consider a valve
(Fig. 8) which is a new development of the
Philips’ secondary emission pentode type
4696. This new type shows two outstanding
differences from the 4696. All electrode
connections, including the input grid con-
nection, are arranged at the bottom of the
valve. All leads from the valve electrodes
to the prongs are as short as possible. The
first feature gives rise to an extremely com-
pact amplifier construction, which incor-
porates very small capacitances. The second
feature materially reduces all damping and
loss effects on short waves, due to inductive
and capacitive actions of the valve electrodes
and of their leads. Tle most interesting
data of this new valve are: mutual con-
ductance 14 mA/V, anode D.C. 10 mA, in-
put capacitance about 9 puF, output capaci-
tance about 7 puF (under operating con-
ditions), input parallel resistance about
9,000 ohms, output parallel resistance
about 33,000 ohms on 7 m wavelength.
The total capacitance of a circuit between
two successive valves is about 30 uuF
and may be reduced to 23 puF by extremely
careful design. If we stick to the value of
30 puF and take the circuit band width B
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(Fig. 1) to be 4 Mc/s, the resonant circuit
impedance R (Fig. 1) is 1,300 ohms. For
B =3 Mc/s, we obtain R = 1,800 ohms
and for B = 2 Mc/s the value of R is 2,700
ohms. Hence amplification of one stage is
18 for B = 4 Mc/s, 24 for B = 3 Mc/s and
36 for B = 2 Mc/s. Using three successive
stages it is possible to obtain a total amplifi-
cation of 5,500, even if B is chosen to be
4 Mc/s.

In the third place we consider a H.F.
pentode of high mutual conductance with
very favourable short wave admittances,
which may be built in two constructions
(Figs. 9 and 10). The chief data of this
developmental valve are: mutual con-
ductance 4.5 mA/V, anode D.C. 10 mA,
input capacitance 7.7 upF, output capacitance
4.4 uwuF (under operating conditions), input
parallel resistance 12,000 ohms, output
parallel resistance 70,000 ohms on 7 m wave-
length. All valve electrode connections
are arranged at the bottom of the valve.
This feature again gives rise to an extremely
compact circuit design with very small
capacitances. Total circuit capacitance may
be as low as 18 uul for a circuit between two
successive valves. Assuming a band width

Fig. 10.—Photograph of a new H.F. pentode,
incovporating the same electvode system as the valve
in Fig. 9, but in an all-metal construction.

B of 3 Mc/s, the resonant circuit impedance
R is 3,000 ohms and with B = 2 Mc/s we
get a circuit R = 4,500 ohms. Hence the
stage amplification figures are 13.5 and
20 for B = 3 Mc/s and B = 2 Mc/s respec-
tively. Using three successive stages, a

MAMA-americantadichistonscom
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sufficient H.F. amplification may be attained
in television receivers up to the vision de-
tector.

An interesting point arises in connection
with the feed-back impedance of valves
mounted in a short wave chassis, as*shown
in I'igs. 11, 12(a) and 12(b). This feed-back
impedance may be defined by an equivalent
capacitance C,,, between anode and grid,
which will in general depend on the wave-
length under consideration (see bibliography
No. 10). We have measured this equiva-
lent capacitance using the chassis of I'igs.
11 and 12; with the valve cathodes cold,
a voltage was put between cathode and grid
and the induced voltage on the anode fly-
wheel circuit measured. Elaborate pre-
cautions were taken to prevent induction
of voltages in an unforescen way. With the
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the transconductance, the interstage circuit
resonant impedance R must satisfy the
condition R < 2.8 x 10* ohm, if S =45
mA/V. A stage gain g = SR of 129 is hence
possible, if we go up to the limit of stability
at ¥ m wavelength. Equivalent values were
obtained for the other valves considered.

IV. High Frequency Amplifier on 7 m Wave-
length, Designed for Measuring Purposes

The figures, given in the preceding section,
are derived from measurements on the valves
considered, which were carried out using
special measuring arrangements. It was
thought useful, however, to construct an
amphifier chassis, using the valves under
consideration, in order to check some of
these figures. This experimental chassis
is shown in I'ig. 12, whilst Fig. 11 shows the

* * I__ - A+ }_’_

P Co /P -
) II::: ('32 [_’ —::\?—

= i S — |
01'L @
o
1oy Rs L R2§ =,
jQ
Co f‘% Ry B C Qf%Rj
T T i

i

Fig. 11.—Wiring diagram of an expevimental two-stage H.F. amplifier on 7 m wavelength incorporating

diode voltmelers before and Lehind each stage.

L ave the inductance coils, which ave tuned to the desived

Jfrequency with the aid of the varviable and calibvated condensers C. C, and C, ave Ulock-condensers of

about 2,000 uul, having a small coefficient of inductance:
A ave micvoainimeleys.
R, ave leakage vesistances (about o.5 Megohm).

adjustment of the diodes D (acorn diodes).
100 ohwmis) for negative grid bias.

about 0.2 MQ. P ave the amplifiev valves under consideration.

B are variable battery-voltages for the
R, are cathode vesistances (some
Ry ave vesistances of
Cy ts a small input coupling condenser

(about o.1 uul’) between the transmmitter and the input civcuit.

third valve of this section (H.I*. pentode) we
found C,, about equal to o.0o1 uul. If g
is the stage gain, considering successive
equal stages, and Z-! = wC,,, then a stage
will be stable if gR<Z, where R is the inter-
stage circuit resonant impedance. Hence,
at 7 m wavelength, we have the condition
gR <37 X 10% As g= SR, where S is

connections. The three small variable con-
densers (max. 6 puF) of this chassis have
been calibrated. A diode voltnieter is con-
nected across cach of the three flywheel
circuits, using acorn diodes (Philips’ type
4674). These small diodes may be clearly
seen by inspection of I%ig. 12(b).

After completing connections, using the
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H.F. pentodes dealt with in the preceding
section, we lhave disconnected the coils one-
sidedly and have measured the capacitances
on 7 m wavelength. The total input
circuit capacitance was 16.5 pul. Taking
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mediate circuit as an esample, the diode
voltmeter and the extra variable condenser
have about 10 pul. As a small trimming
condenser of about z pul is necessary for
circuit adjustments, we find a total necessary
capacitance of 26 —8&8 = 18

puF  for this circuit. This
figure confirms the assumption
in the preceding section. With
3 Mc/s band width the resonant
impedances should be: input
circuit 3,100 ohms, interme-
diate circuit 2,100 ohms, out-
put circuit 3,100 ohms. The
amplification figure from the
input grid to the output cir-
cuit is (4.5 x 2.1) X (4.5

3.1) = 132. By connecting
suitable resistances parallel to
the coils the impedances and
band widths of the circuits
were adjusted to their exact

Fig. 12 (a).

values. As is now well known,

Photographs of a
two-stage amplifier
according to the dia-
gram of [Fig. 11.
Bv the arrangement
of all wvalve elec-
trodes at the bottom
end of the valves a
very compacl con-
struction of the am-
plifier stages is made
possible. The acorn
diodes of the diode
voltineters ave clearly
seen in Iig. 12 (D).

(Right) Ig. 12 ().

0.5 upF as extra coil capacitance we get the
figures 17 ppl, 26 ppF and 17 ppl’ respec-
tively for the three circuits. It should be
mentioned that this chassis has greater
capacitances than would be necessary in a
normal amplifier chassis. Taking the inter-

commercial leakage resistances show a
marked alteration of their admittances in
the shorf wave region, as is seen from Fig.
13. The values of this Fig. 13 were obtainec
using the same easuring arrangements as
for obtaining the short-wave valve ad-

WaAlALamericanradiohiston.com
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mittances quoted above. Some special low-
capacitance leakage resistances were con-
structed. The stage amplification and the
total amplification were measured by the
aid of the diode voltmeters in the experi-
mental chassis and confirmed the calculated
values. The band width of the circuits was
separately measured with the aid of the
calibrated condensers. The voltage across
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preceding sections, a general code may Dbe
put forward, enabling us to judge the pro-
perties of any valve for use in a television
receiver. It is our aim to show that the
vision-amplifier valves are, generally speak-
ing, subject to the same conditions as are the
H.F. valves, the mixer valve and the 1.F.
amplifier valves of a television receiver.
The stage amplification figure depends on

each circuit was .

measured with the x10

corresponding  diode !
voltmeter, coupling 10 T
the circuit very loosely - B
to the transmitter, as N

a function of the tun- =~ ¢4 ]
ing capacitance. If

4C is the variation o4 T
of the tuning capacit- . i
ance, necessary in [
order to reduce the 05 %5

voltage across the
circuit from its maxi-
mum (resonant) value to 0.707 of this value,
the band width is given by: B — f4 C/C,
where f is the frequency and C the total
circuit capacitance at the resonant position.
Morecover, the circuit impedance R at the
resonant position (Fig. 1) follows from :
R = (2w fAC)-1.

It is, of course, possible to use coupled
band filter circuits instead of the simple
flywheel circuits considered here. For an
equal band width a better discrimination of
the sound and image carriers may be ob-
tained by using such circuits.

In the short wave region the mutual
conductances at 7 m wavelength have the
same absolute values as at longer wave-
lengths. But a phase angle of transcon-
ductances arises, which amounts to 20 to
80 degrees at 7 m for the valves considered.
This phase angle is partly due to electronic
transit times and partly to inductive and
capacitive effects of the valve clectrodes and
their leads. It is proportional to frequency.
Hence, the time lag is the same in the whole
frequency region under consideration. No
effect of this phase angle on image or sound
reproduction occurs.

V. Comparison of Different Valves for Tele-
vision Receivers

On the basis of the facts mentioned in the

—» FREQUENCY
¥ig. 13.—Measuved values of vesistance at various
Jrequencies for four commercial vesistances. The
pavallel capacitance was about 0.5 ppl” in all cases.

D.C. Resist- Length Diameter

ance Ohms Inch Inch Watts
1.17 X 10° 0.33 0.16 ! Py
1.02 X 10° 0.75 0.10 &
0.31 X 10° 0.75 0.16 k
0.1T X 10° 0.33 0.16 1 1

the resonant circuit impedance R and the
mutual conductance S. The value of R
depends on the total circuit capacitance C
and the band width B. Tig. 14 shows the
values of R attainable with different values
of C and of B. The amplification per stage
is
S

g =SR=_" Q)

(<]

where B is expressed in ¢/s, S in A/V and
C in farads. The total capacitance C is
equal to the sumof C, + C, + C,, where C,
is the valve input capacitance, C, the valve
output capacitance and C, the circuit mount-
ing capacitance, assuming a circuit between
two successive valves. The application of
equation (3) is subject to the condition,
that the valve input parallel resistance R,
and the valve output parallel resistance R,,
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which are both parallel to the circuit resonant
resistance R, are not too small as compared
with R. We have R-!' =R,/ 4 Ry +
R, 1. In the short wave region R, is always
much greater than R,. Furthermore, R =
(zeBC)-'. 1f, however, the expression
R,1+4 Ry 1 vyields a value such, that
R 1= R-!'— R,”! — Ry leads to a value
R,, which is too great to be obtained with a
normal coil at 7 m wavelength, the full
gain g per stage, given by equation (3),
cannot be obtained. Hence, in this case, no
full advantage can be taken of favourable
values of S and of C. A similar reasoning
holds for the input of the mixer valve. As
an example of these rules, we consider first
the H.F. pentode, dealt with in Section III.

R(0)
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ﬂ»-’— | - - //5
ISR 6 4 A5 4 1
A LA
T 9% /
LA / 12
\ Y /|
./ //— L 14
2 ya __’_:304
3 71—
= f{t—l /1 15
Pk /,Z I
|

T 2

——1—t—1— —‘n— 14

4103

:
—T—s
— 1 1s
T
1 3

2

be

I 1]
100

2 14 1

4

| It i
30 20 14108 654 3

1 i i
10080 50
C(uufF) —

Fig. 14.—Vertical axis: Circuit vesonanmt im-
pedance (ohms). Hovizontal axis : total civcuit
pavallel capacitance C in ppl'. Curves for
diffevent values of the civcuit band width B in
Mecls (see Fig. 1) accovding to the eq. R = (2nBC)™L.

The resonant circuit impedances R are
3,000 and 4,500 ohms for B equal to 3 Mc/s
and 2z Mc/s respectively. The value R, is
12,000 ohms for this valve at 7 m wavelength
and R, = 70,000 ohms. Hence we find
R, = 4,200 ohms at B = 3 Mc/s and R, =
8,000 ohms for B = 2 Mc/s. These values
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are easily attainable. We have made cir-
cuits of 20,000 ohms and more resonant
impedance at 7 m. As a second example
we consider an experimental television
pentode with a mutual conductance of 8
mA/V, an input capacitance of 13.3 ppl,
an output capacitance of 5.1 puF (under
working conditions). The resulting value
of R at a band width B of 3 Mc/s is 2,200
ohms and at B = 2 Mc/s we have R = 3,300
ohms. The valve input parallel resistance
R, at 7 m was measured to be 2,000 ohms.
Hence no full advantage can be taken of
the high mutual conductance in combination
with the capacitances. This valve shows a
lower amplification g per stage at 7 m than
the H.F. pentode of the first example, in
spite of the fact that the latter valve has.
only about a half of the transconductance
of the former valve.

Applying the valves as T.F. amplifiers,
the input and output resistances are usually
so high that equation (3) holds without
restriction. This is due to the L.F. being
3 or 4 times lower than the H.I., leading to
valve resistance values g or 16 times greater
than at 7 m. wavelength.

We now discuss the vision stages. In
these stages, a frequency band is amplified,
ranging from very low frequencies up to z
or 3 Mc/s. Assuming two successive vision
valves to be interconnected by a resistance
R parallel to a capacitance C, the impedance
of the connecting element is (R-! + jwC)~L.
The absolute value of this impedance is
equal to R at very low frequencies and drops
to o0.707 R at a frequency w = (RC)™.
This frequency is identified with the band
width B of Iiig. 1. Hence, in the vision
stages, R is again determined by R =
(2#BC)-1, where C is the total interstage
capacitance (farads) and B is the cut-off
frequency (cycles/sec.). Equation (3) may
thus be applied for the vision stages also.
The interstage capacitance C consists of
three parts: the valve output capacitance,
the valve input capacitance and the total
mounting capacitance. The values of valve
input resistance and valve output resistance
are so high for the vision frequency range,
that they are of no account as compared
with the value of R, mentioned above.

In the H.F. amplification of the sound
carrier with its side bands (Fig. 4) valve
resistances are still more important than
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with H.I'. image amplification. This is due
to the much smaller values of B assigned
to the sound H.F. circuits and the resulting
high values of R. In the H.F. sound
stages the value of K is practically altogether
determined by the valve input resistance.
This is even true in many cases for the 1.F.
sound stages (I'ig. 5), if the I.F. corresponds
to a wavelength of about 30 m. As an
example we consider again the H.FF. pentode
of transconductance 4.5 mA/V, dealt with
in Section III. The valve input resistance
at 30 m wavelength is (30/7)%. 12,000
220,000 ohms. Taking a value B = o.1
Mc/s, the interstage circuit resonant im-
pedance R = 88,000 ohims. Hence the valve
input resistance affords no objection to this
impedance value. If we consider, however,
the television pentode of transconductance 8
mA/V dealt with above, the valve input
resistance at 30 m wavelength is (30/7)
2,000 = 37,000 ohms. This wvalue is too
low as compared with the 88,000 ohms,
calculated from band width in combination
with valve capacitances.

It is, of course, of material importance
that the equivalent valve noise resistance
(see equation 2) is sufficiently low with
valves used in the first stage of a television
receiver. The H.F. pentode of transcon-
ductance 4.5 mA/V dealt with in Section
IIT has an equivalent resistance of about
3,000 ohms. The secondary emission pen-
tode of Section 1II has the same noise
resistance of 3,000 ohms.

VI. Superhet Stage for Image and Sound
Amplification

According to the diagram in Fig. 5 a
common HTF. stage is used for the image
and for the sound. If a simple flywheel
circuit is used, the band width B (see Tig. 1)
should be about 4 Mc/s.

The H.I'. stage is followed by the mixing
stage. As an example, the application of
the secondary ermission valve, mentioned in
Section 111, will be discussed for this stage.
The wiring is shown in Fig. 15. The triode
oscillator connections are as usual, with the
flywheel circuit connected to the anode.
No special measures for decreasing fre-
quency drift due to supply tension varia-
tions have been indicated in Fig. 15. The
oscillator voltage is applied between cathode
and grid of the valve S (Fig. 15) by mecans
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of a small condenser and a small cathode
lead coil (2 or 3 turns of about lin. diameter).
A certain amount of input loss will be caused

by this cathode coil as regards the valve S.

Tig.

15.— W iving diagram of a wiver stage, using
a secondavy emission valve S and an oscillatoy

valve T.  CL 1is the input flywheel civcuit (tuned
to about 7 i wavelength), the band width of which
is sufficient to accommodate the sound, the vision
carvier and one vision sideband, adjacent to the
sound (see Iig. 1). Cq and Cg ave block condensers
of about 1,000 upF. R, is a leakage vesistance of
about o2 MQ, Ry a cathode resistance of some
100 ohmns, A the anode of the secondary emission
valve S, R; and Ry are sevies vesistances for ob-
lamning the proper electrode tensions, C, a small
coupling condenser of about 1 puk, C,L, a flywheel
circuit, tuned to about 7 m, Ry and Cy resistance
(20,000 ohins) and condenser (about 100 puF) of
the oscillator with the triode T. L,C, is an inter-
mediate frequency civcuit (abou! 20 n wavelengih).

In order to avoid this extra loss, the small
coupling coil may be designed to form part
of the coil L (Fig. 15). We have found,
that the wvalve S shows a conversion con-
ductance of 3 to 4 mA/V for an effective
oscillator voltage of 0.5 to T volt between
cathode and grid. This is about } of the
normal transconductance, as might be ex-
pected theoretically. Input admittance is
about the same as for the valve S used as
H.F. amplifier. The I.F. circuit C,L, may
be calculated according to Fig. 14, in the
same way as the H.F. circuit CL. Hence
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the resonant impedance of this T.F. circuit
is equal to the corresponding value for the
H.T. circuit, if the band widths are equal.
The gain of the mixing stage will be about |
of the gain, corresponding to a H.I". stage
using the same valve S. It is about 4.5
with 4 Mc/s band width I3 of the circuit
C,L, and about 9 for a band width of 2
Mc/s.

If an 1.T°. stage, with the same type of
valve S, is used behind the mixing stage,
the total gain would be about 18 X 6 X 25
— 2,700, which represents a sufhicient figure
from the aerial up to the second detector.

Let us now consider the relative positions
of the image and sound carriers as indicated
in Tig. 1. The oscillator frequency is
assumed to be 30 Mc/s. Then the T.TW.
for the image carrier is 15 Mc/s (20 m wave-
length) and the L.I°. for the sound carrier
is 11.5 Mc/s (26 m wavelength). The valve
data, especially the input admittance and
the output admittance, may be calculated
from the figures, given in Section IIT. In
order to effect this, we have to consider the
rule, according to which the parallel valve

¥ig. 16.—Second detecior stage of a television ve-
cewer. Py is the last 1. F. ov I.F. valve, Cy are
block condensers of aboui 10,000 puuk, CL a fly-
wheel circuil, tuned lo the H.I'. (7 m wavelength)
or to the 1.1°. (about 20 m wavelength). The con-
denser C,, the resisiance R, the input parallel
capacitance C, of the valve P,, the valve mounting
capacitance C, and the band widith B are velated
by the equation ; R, = (C, + C, 4+ C,) Y (2aB) L

resistances are proportional to the square
of the wavelength in this region. Hence,
in the T.FF. region, these loss resistances are
much greater than in the H.I*. region and
will in general form no limitation of the
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flywheel-circuit quality. In the vision-
frequency part of a receiver the circuit
impedance is entirely determined by the
transmitted frequency band.

Considering the L.F. sourid amplitier
stages, band widths of about 0.1 Mc/s are

Fig. 17.—Diagram of a
measuring avvangement
for comparing the de-
tection efficiency of di-
ode detectors. E is an
alternating  wvollage
source, with no internal
vesistance, A a milli-
anuneter, D the diode
undey consideration and
Vo a variable battery
vollage.

l

Vo
ij—

no exception, corresponding to circuit
resonant impedances of 50,000 ohms or to
even higher values. Whereas the amplifica-
tion of an image I.T. stage and of a vision
stage is about equal to that of a H.I. stage
using equal valves of sufficient quality, the
amplification of a sound LF. stage may be
considerably higher owing to the smaller
band width, e.g. ten times as large. The
gain of the mixing stage may equally be
considerably higher for the sound than for
the image, e.g. ten times as large. Using
secondary emission valves and, morecover, a
usual 1.1, radio valve, the total gain of the
sound part from the aerial to the sccond
detector may be 18 X 60 X 100 = 108,000,
which is a sufficient figure.

VII. Detection Stages

In the second detection stage (the mixing
stage is frequently called the first detection
stage) the modulation of the L. (or H.F.)
carrier is separated from the carrier itself.
The output of this detection stage is con-
nected to the input of the first vision valve.
The input of the detection stage is connected
to the anode circuit of the last H.F. (or
1.T) valve. Hence, for a proper construc-
tion of the detection stage, it is required to
take the last H.F. (or LF.) stage, as well as
the first vision stage into consideration.
In Tig. 16 these three stages are shown,
where P, is the last H.FF. (or LF.) valve,
D the detection diode and P, the first vision
valve. Tor the frequency, amplified by
P,, the diode capacitance is connected
parallel to the circuit CL and to the output
of the valve P,. Hence, it is favourable
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to make the diode capacitance as small as
possible, in order to obtain a high resonant
impedance of the circuit CL. The resistance
R, (Fig. 16) is determined by the band
width B which is used and by the total
capacitance, which is parallel to R, in the
vision-frequency range, the product of R,
and of the capacitance being proportional
to the band width B. In order to make
R, as large as possible, the diode capacitance,
and also the input capacitance of P, should
be as small as possible. For a band width
B of 3 Mc/s and for a total capacitance of
20 ppF parallel to R, in the vision-frequency
range, the value of R, is 2,700 ohms.

In order to obtain as much detected vol-
tage as possible across R,, the alternating
voltage across the circuit CL being given,
the value of %, has to be as large as possible.
This detection condition will be elucidated
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voltages across the diode, this straight line
must be intersected with the other curves
in Iig. 18 and the differences of the abscissa
values corresponding to the points of inter-
section have to be determined. For 5 volts
effective alternating voltage difference, a
detected tension of 1.1 volts results from
Iig. 18 for the television diode MDy4 (see
Fig. 19), whereas only about 2.6 volts
detected tension is generated by the normal
radio diode AB2. From Fig. 18 it may be
seen that the detected tension becomes
equal to the amplitude value of the alter-
nating voltage, if a very large detection
resistance is used, which would correspond
to a straight line, nearly coinciding with the
horizontal axis. Therefore we could call
“ efficiency of detection ”’ the value of the
detected tension divided by the amplitude
of the alternating voltage. This detection

10

8l

6}
mA

4}
. o}

%

Vo (V)

Fig. 18.—Results of measurements taken with the arrangement of
Fig. 17. The curves 1 and 2 velate to the television diodes MD4 and
MDG6 (see Fig. 19), the curves 3 and 4 velate to the vadio diode AB,.
The curves 1 and 3 ave taken with an effective alternating voltage E
(see Fig. 17) of 5 volts, whereas the curves 2 and 4 are taken without

The diode D.C. in mA is plotted against the
battery voltage V, (see Fig. 17).

alternating voltage.

in connection with some measurements on
diode detectors. Considering Tig. 17, the
diode D.C. is measured for different values
of the alternating voltage E across the diode
terminals as a function of the battery
tension V. Measured curves for two types
of diodes are shown in Fig. 18. If a by-
passed resistance R, (as in Fig. 16) is con-
nected in series with the diode, this resistance
corresponds to a straight line in Tig. 18.
The straight line of Iig. 18 corresponds to
a resistance of 2,000 ohms. In order to
determine the detected tension across this
resistance for a given difference of alternating

Yig. 19.— The
Philips’ television
diode MDgy.

efficiency is about 4.1/7.06 = 58 per cent.
for the television diode MDy4 and is only
2.6/7.06 = 37 per cent. for the radio diode
ABz.

A large value of detection efficiency may
be obtained by decreasing the cathode-anode
distance of a diode, but hereby the capacit-
ance 1s increased. Hence the two con-
ditions : high detection efficiency and low
capacitance are contradictory. It is felt,
that the diode MD4 represents a useful
compromise.

It should be mentioned that a better
separation of I.J¥. and vision frequency may
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be obtained by employing special circuits,
such as double diode detection, or by the
insertion of a band filter between the diode
and the first vision-frequency valve.

The author thanks Dr. K. S. Knol and
Dr. A. van der Ziel for their able assistance
in making most of the measurements,
mentioned in this article. The curves of
Fig. 18 were measured by Ir. A. J. Heins
van der Ven and the equivalent shot effect
resistances by Dr. C. J. Bakker. The
development of the new valves in question
was carried out in collaboration with Ir.
H. Alma, Ir. J. L. H. Jonker and Dr. Ir. F.
Prakke.
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Correspondence

Letters of technical intevest ave always welcome.
In publishing such communications the Edilors do
not necessarily endorvse any technical or general state-
ments which they may contain.

Noise of Frequency-changer Valves
To the LEditor, The Wiveless Engineer.

Sir,—The original suggestion put forward by
Messrs. E. Lukdcs, F. Preisach and Z. Szepesi, that
the shot noise in a frequency-changer is reduced
owing to an averaging effect of the anode tuned
circuit on a current of varying amplitude, appeared
to me to be an ad hoc hypothesis unrelated to other
phenomena, and I had hoped that they would be
willing to accept an alternative explanation. Since
they still prefer this hypothesis, however, I must
now give more detailed reasons in support of my
view ; but first I would like to point out a diffi-
culty which appears to me to arise if their hypo-
thesis is applied to a linear amplifying valve.

The reduction of shot noise corresponding to the
supposed fluctuation components of the anode
current whose frequencies fall within the pass band
of the anode circuit is said to occur simply on
condition that the anode current is modulated at a
frequency which is high compared with the band
width (not compared with the mean frequency)
of the anode circuit; accordingly, the application
of a carrier to a radio-frequency amplifier should
equally have this effect of reducing all components
of noise within the pass band, and as I am referring
to the ideal case of a linear amplifier free from
cross-modulation, there will be no introduction of
additional noise by beating with other parts of the
noise spectrum. The total shot noise should thus
be reduced by the application of a carrier. The
fact that the modulating frequency is in this case
equal to the mid-frequency of the pass band does
not appear to be relevant, since it is not fixed in
phase with respect to the corresponding component
of noise current, and is in any case not equal in
frequency to the other noise components falling
within the pass band.

I agree that the idea of a fluctuation current,
rather than voltage, is a very useful one, and I have
myself shown, for example, that the thermal
agitation noise in a metallic conductor can be
expressed as a fluctuation current calculable from
the mechanism of conduction.! But this must not
be allowed to conceal the fact that a I'ourier series
for the fluctuation current is merely a means of
calculating the response to an impulsive type of
current of a circuit whose performance is readily
expressible in terms of sinusoidal currents. In
support of this view I would quote T. C. Fry? who
says : ‘‘ If electrons have been emitted in a statisti-
cally steady stream for infinite time past, the pro-
bability of the spectrum corresponding to this
emission having any pre-assigned ordinate at any
given frequency is zero. . . .” In other words,
the instantaneous magnitudes of the so-called
Fourier components having particular frequencies
are indeterminate.

1 Journ. I.LE.E., May, 1938, Vol. 82, p. 522.
t Journ. Franklin Inst., 1925, Vol. 199, p. 203.
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For the sake of simplicity, let us assume that
there is no smoothing of the shot effect at the anode
by space charge. (In frequency changers this is
not such a bad approximation.) Then we canapply
the analysis of Moullin and Tllis 3 for example, and
find that each electron transit may be represented
by its own Fourier series including components of
every frequency. In the absence of any modula-
tion of the anode current, there may be say N
electrons arriving in unit time, and we assume that
at any chosen frequency the resultant effect of
these N electrons will be on the average Nt times
as great as the effect of one clectron, so that the
mean square current components are proportional
to N. If the mean anode current is modulated,
e.g. by the oscillator voltage in a frequency changer,
we have to replace the constant N by the function
N{x1 - k. sin p?) where k is the depth of modulation.
Now the mean square current components which
are proportional to N are not continuous waves
but are the resultants of N separate wave trains,
where N is very large. It seems inconceivable
that the response of a circuit to this current, which
is already modulated in every possible way by its
inherent nature as the resultant of numerous
unrelated components, can be appreciably in-
fluenced by superimposing an additional single-
trequency modulation, which in the practical case
of the frequency-changer is not even a frequency
having a special relation to the anode circuit.

It is of course possible that the calculations by
which Messrs. Lukéacs, Preisach and Szepesi have
arrived at the conclusion that the reduction in
the fundamental components of shot noise is exactly
balanced by the increase due to the heterodyning
of other frequency bands is actually a means of
expressing the facts outlined above, by the super-
position of several Fourier series which then suffer
a certain amount of mutual cancellation. But I
should always regard such a method as a very in-
direct approach to the problem, for I consider that
the idea of “ ‘Fourier components of current
existing steadily "’ is definitely wrong; all that
can be said to exist sfeadily is a mean square

value, averaged over an appreciable time, the
instantaneous values being quite incapable of
prediction.

D. A. BeLL.

Chelmsford.

Telephony. Vol. 2 (Automatic Telephony).

By T. E. Herbert, M.I.LL.E., and W. S. Procter,
AMIELE. (Pp. 738; Figs. 443). Sir Isaac
Pitman and Sons, Ltd., 39, Parker Street, London,
W.C.2. Price 20s.

The volume under review meets a long felt
want for a single comprehensive work on the
subject of automatic telephony, and has the further
attribute that together with Volume 1—which
deals with manual switching systems and line plant
—a valuable work of reference on the telephone
system of the British Post Office is made available.

Whilst the authors’ main object has been to
give an exhaustive account of the step-by-step
system of automatic telephony employed in this
country, details of other systems are also given to
bring out the fundamental differences in design.

3 Journ. I.LE.E., 1934, Vol. 74, p. 323.

WIRELESS ENGINEER

April, 1939

An early chapter on the elementary principles of
the step-by-step system should be of material
assistance to the beginner.

In Chapter 3 considerable detail is given of the
apparatus employed at subscribers’ stations in
automatic areas, whilst Chapter 4 describes the
various relays and mechanisms utilised at auto-
matic exchanges as components of the switching
circuits. The 3,000-type relay is described in detail,
and design data are included. A description of the
2,000-type selector is given in Appendix 1.

The facilities and circuit operation of the main
switching circuits of the non-director system are
given in Chapter 6, followed in Chapter 7 by a
description of the circuits employed in satellite
areas. The limits of the non-director system for
serving large multi-exchange areas are defined at
the end of this chapter, and the director system
employed at the largest cities in this country is
described in principle and in detail in the next
chapter. The student will obtain considerable
assistance, both in the foregoing and in other
chapters where circuit diagrams and descriptions
are given, from the inclusion of numerous basic
circuit elements, but it is unfortunate that the
latest standard graphical symbols, whilst included
in an appendix, are not universally employed in
the well-executed circuit diagrams. It would
also have been advantageous to include, as an
appendix or otherwise, 2,000-type selector circuit
diagrams, to illustrate the fundamental differences
in design necessary as a result of the introduction
of the 2,000-type selector.

The various methods employed for providing
intercommunication between manual and automatic
exchanges are described in Chapters 9 and 10, the
latter dealing with coded call indicator working,
as employed in london. Chapter 14 gives the
facilities provided by the various types of UAX in
use in this country, and includes complete circuit
descriptions of the UAXs 5 and 12.

To indicate briefly the wide scope of this volume,
chapters are also included on miscellaneous circuits,
power plant, trunking and grading, maintenance,
Siemens No. 16 system, the relay system, revertive
impulse systems, and recent developments in
switching systems.

The work is well produced, and contains a large
number of illustrations and diagrams, and should
prove of great value to students of telephony, as
well as to communication engineers generally.

Award of the Duddell Medal

HIZ Council of the Physical Society has

awarded the sixteenth Duddell Medal to

Mr. Robert W. Paul, M.I.E.I.. The Medal is
awarded to ** persons who have contributed to the
advancement of knowledge by the invention or
design of scientific instruments, or by the dis-
covery of materials used in their construction.”
The name of Mr. Robert W. Paul, who is nearly 7o,
is honoured as a pioneer in two distinct industries,
namely the manufacture of electrical measuring
instruments and the early development of the
cinematograph.



April, 1039 THE

WIRELESS

ENGINEER 189

Abstracts and References

Compiled by the Radio Research Board and reproduced by arrangement with the Department
of Scientific and Industrial Research
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no indication of the importance of the work concerned.
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PROPAGATION OF WAVES

ELECTROMAGNETIC WAVES IN HoLLow METAL
Tuses orF RecTANGULAR CROSS SECTION
[Derivation of Complete Theory, without
Restrictions, for Perfectly and lmperfectly
Conducting Materials : Experiments : Com-
parison with Pipes of Circular Cross Section
as regards Attenuation, Operating Fre-
quencies, etc: Disagreement with Certain
Conclusions of Brillouin].—L.. J. Chu &
W. L. Barrow. (Proc. Inst. Rad. Lng.,
Dec. 1938, Vol. 26, No. 12, pp. 1520-1555.)
1339. THE SECTORAL ELECTROMAGNETIC HoRN, and
RECTANGULAR HoLLOW-PIPE RADIATORS. —
Barrow & others. (See 1446 & 1447.)

1340. ELECTRIC RESONANCE CamBERS [as Termin-
ations to Wave-Guides, as Directional Radi-
ator (particularly with Parabolic Reflector),
and as ““ Sink ”’ for Wave Power: Space
Pattern differs from Barrow’s Statement of
Effect of Ratio of Free-Space Wavelength to
Aperture : etc.]—G. Reber. (Communica-
tions, Dec. 1938, Vol. 18, No. 12, pp. 5-8 and
25.) This paper deals only with that mode
of excitation termed “ H; "’ by Southworth
(2502 of 1936) and "' transverse "’ by Barrow
(22 of 1937).

1341. INVESTIGATION OF THE PROPAGATION OF
LELECTROMAGNETIC WAVES FOR A FREQUENCY
OF 120 MEGACYCLES/SECOND.—E. Bussmann.
(Funktech. Monatshefte, Dec. 1938, No. 12,
PP. 3069-384.) i )

The development of the equipment occupics the
first seven pages. The actual tests, over different
kinds of terrain, with about 5 watts in the aerial
and a receiver of fairly low sensitivity (about
200 uv), led to the following conclusions :—No
simple formula for the course of the field strength
can give the propagation conditions over open
country. Over any country where the absorbing

1338.
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medium contains no, or only few, metallic masses,
the radius within which reception is possible in all
conditions may be put at 2-3 km. Optical sight
is not necessary for such ranges; if it exists, the
range is increased to at least 15 km. Within a
town district the range falls to 1 km. Over all
types of country strong interference is liable to
occur between the direct and reflected or diffracted
rays : naturally, this may produce, at the maxima,
far stronger signals than would be expected from
considerations of distance. The influence of the
height of the receiver relative to that of the trans-
mitter is of minor importance, unless it produces
optical sight. The conduction of the waves by
‘““channels ”’ such as cuttings through woods, or
streets, running radially from the transmitter, is
demonstrable ; the same applies to water and (to
a smaller degree) to the masts of a high-tension
system. It 1s not certain whether in the latter
case the cause is not a pure aerial effect. At
receiving points not enjoying optical sight, a
secondary-radiation effect from trees lying in the
path may occur. As regards the influence of
weather, transitory changes such as thunder
showers brought no alteration to the measured
values, but great moisture (such as that produced
by a thaw) strongly increased the attenuation of
a wood compared with that of built-over land.
The different moisture content of conifers and decidu-
ous trees showed itself in a difference in the
attenuation. Measurements in towns showed no
appreciable influence of moisture.

1342. THE ATTENUATION OF ULTRA-SHORT RapIO
WAVES ALONG THE LEartu [Equipment for
Iield-Strength Measurements on 3.64m
Waves up to 5o0m from Transmitter :
Comparison of Results with Norton’s For-
mula].—S. R. Khastgir & M. K. Chakravarty.
(Indian Journ. of Phys., Aug. 1938, Vol. 12,
Part 4, pp. 289—-297.)
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1343. 56-MEGACYCLE RECEPTION via SPORADIC-

E-Laver RErFLECTIONS {Comparison of Ama-
teur Results over 400-1200 Miles (Summer,
1937) with Hourly Critical-Frequency Mea-
surements by Bureau of Standards, together
with Distance/l.ayer-Height Considerations
and 28-Megacycle Comparisons, tends to
confirm Suggested Connection : the Question
of the Necessary Geographical Separation of
Stations on Same Frequency]—E. H.
Conklin. (Proc. Inst. Rad. Eng., Jan. 1939,
Vol. 27, No. 1, pp. 36—40.)

1344. OBSERVATIONS ON SKY-WAVE TRANSMISSION

ON FREQUENCIES ABOVE 40 MEGACYCLES
[Field Strengths, at Riverhead (N.Y.), of
English, French, & German Television
Signals, Oct. 1937-March 1938 : Comparison
with ‘“ Max. Usable Frequencies "’ of Weekly
Broadcast Data: Better Agreement when
Lorentz Dolarisation Term is Included :
Multi-Path Propagation of English Video
Channel, Image Displacement indicating
Path-Length Difference of about 3000 Feet].
—D. R. Goddard. (Proc. Inst. Rad. Eng.,
Jan. 1939, Vol. 27, No. 1, pp. 12-15.) Lor
previous work see 218 of 1938.

1345. THE EFFECT OF DIFFRACTION ON THE P’ROPA-

GATION OF [Ultra-Short] ELECTROMAGNETIC
WAVES IN THE REGION BEYOND THE HORIZON
ON THE BAsIs Or THE THEORY OF B3. VAN DER
Por & H. BrRemMer—R. M. Wundt.
(Zeitschr. f. tech. Phys., No. 11, Vol. 19, 1938,

PP- 434-438.)

An account is first given of the theory of van der
Pol & Bremmer (see 35 & 3102 of 1938). This is
compared with the theory of von Handel & Pfister
(3971 of 1936 : see also 1739 of 1938 and 2441 of

1937)

curves are given for comparison of the

diffraction curves for three different heights of an
observing aeroplane (Fig. 3) and for two different
wavelengths, 1 m and 1om (Fig. 4), and of the
variation with height (Fig. 5). The chief difference
is found to lie in the different form of the exponential
function chosen to describe the diffraction. The
writer finds that a complete theory must take into
account both diffraction and refraction.

1346.

1347

A Stupy OF ULTRA-HIGH-I'REQUENCY WIDE-

Banp PropaGaTioN CHARACTERISTICS [Re-
flection from Buildings, etc., and Censequent
Blurred and Multiple Images: etc.].—
R. W. George. (Proc. Inst. Rad. Eng.,
Jan. 1939, Vol. 27, No. 1, pp. 28-35.) A
summary was dealt with in 3448 of 1938.

RECEIVING COXDITIONS IN THE ARCTIC
[Results obtained by the Wordie (Cambridge)
West Greenland Expedition, on 6—21.5 Mc/s
Signals from Balloons at Heights up to
20km and on European, American,
Japanese, & Chinese Stations : No Apparent
Absorption of Balloon Signals by the ** Low-
Level” Layers: Aurorae: etc.]l.—I. M.
Hunter. (Wireless World, 2nd TFeb. 1939,
Vol. 44, pp. 111-112.)

April; 1939

1348. STRATIFICATION OF THE IONOSPHERE AND THE

Or1GIN or THE E; LAYER [lonisation Calcula-
tions by DModifiel Pannekoek Method :
Reasons for Failure of Hulbert & others
to find E; Ionisation by This Method :
E; Layer definitely near 100 km Level of
Rapid Transition of O, to O, and therefore
of Max. Ionisation of O,].—]. N. Bhar.
(Indian Journ. of Phys., Nov. 1938, Vol. 12,
Part 5, pp. 363-386.)

1349. DISPERSION, ABSORPTION, AND PPOLARISATION

CURVES FOR RaDpio WAVE PROPAGATION IN
THE IONOSPHERE [for 0.6, 1.27, & 3.0 Mc/s
and Four Collisional Frequencies : based on
Appleton-Hartree IFormulae applied (neglect-
ing Lorentz Term) to Calcutta Conditions :
Discussion of Limiting Polarisation—Polar-
isation of Split Components emerging from
Ionosphere will in general be Elliptical,
contrary to Some Writers].—S. P. Ghosh.
(Indian Journ. of Phys., Nov. 1938, Vol. 12,

Part 5, pp. 341-354.)

1350. CHARACTERISTICS OF THE JONOSPHERE (F,

REeGION) : SuPPLY OF DATA FROM RapIo
DEPARTMENT, NATIONAL PHysICcAL LABORA-
ToRY [Typescript Copies of Monthly Tables
Now Available : also Telephonic Arrange-
ments].—(Wireless Engineer, Jan. 19309,
Vol. 16, No. 184, pp. 20-21.)

1351. Data o~ THE IoNosPHERE (F, REGION)

[Availability of Service of Monthly Tables
or Early Information by Telephone from
Radio Research Station, Slough).—(Nature,
14th Jan. 1939, Vol. 143, pp. 70-71.)

1352. SCATTERING OF \WIRELESS WAVES IN THE

IonosrHERE [occurs from Irregular Clouds
in E Region, encountered by Rays of
Frequency above Critical Frequency omn
Their Oblique Ionospheric Path : No Similar
Scattering Clouds in F Region].—T. L.
Eckersley. (Nature, 7th Jan. 1939, Vol. 143,
PP. 33-34.) For previous work see 397 of
1938.

1353. REsULTS oF CoNTINUOUS IoNOSPHERIC RE-

CORDING [Illustrative Records of Ionospheric
Reflection on Wavelengths of 80 & 6om :
Record showing Awuroral Disturbance].—
W. Dieminger & H. Plendl. (Zeitschr. f.
tech. Phys., No. 11, Vol. 19, 1038, pp.

429-434.)

1354. THE VARIATION OF SOLAR ULTRA-VIOLET

RADIATION DURING THE SUNSPOT CYCLE
[amounts to 120-150% : Deduction from
Critical Frequency Measurements of Ionisa-
tion in Regions E and F;: Corresponding
Variation of Ionisation and Electrical Con-
ductivities by 50-60%].—E. V. Appleton &
R. Naismith. (Phil. Mag., Feb. 1939, Series.
7, Vol. 27, No. 181, pp. 144-143.)
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1355-

1350.

1357

1359-

1360.

1301.

1362.

1363.

THIE

TRENDS OF CHARACTERISTICS OF THE [OoNO-
SPHERE FOR HaLr A Sunspor CvcLe [LE-
Layer Ionisation Densities increased by about
1.55/1, I',-Layer by about 4/1, between 1933
and 1938 : Definite Relation between Sun-
spot Numbers and the Solar Activity re-
sponsible for Iomnisation (Much Closer for
I--Region lonisation) : Possibility of Fore-
casting for the Descending Half-Cycle, ctc.].
—N. Smith, T. R. Gilliland, & S. S. Kirby.
(Journ. of Res. of Nat. Bur. of Stds., Dec.
1938, Vol. 21, No. 6, pp. 835-845.)

SoLAR ERUPTIONS AND THEIR INFLUENCE ON
THE PROPAGATION OF JILECTROMAGNETIC
Waves [Fade-Outs (12—50 m Waves) and
Increased Strength of Signals (6000-
12 ooo m Waves) : No Appreciable Interval
between Lruption Phenomena and Lffects
on Ionosphere: Magnitude of ILffects inde-
pendent of Position on Sun’s Disc], and
ON THE STRUCTURE OF SUNSPOTS.—M.
Waldmeier. (Helvetica Phys. Acta, Fasc. 7,
Vol. 11, 1938, pp. 537-538: PP. 538-539:
in German.)

Tur DELLINGER I’HENOMENON [Laboratory
Observation of Type of Radiation occurring
when Nitrogen Molecule Tons are produced
at High Pressure: Phenomenon postulated
by Dellinger as Cause of Sudden Ionospheric
Disturbance].—]. Kaplan. (Phys. Review,
1st Jan. 1939, Series 2, Vol. 55, No. 1, p. 110.)

. COMMENT ON a PaPErR BY W. E. Bowls,

“ Sgconp TownsenND CoerrIciENT ”’ [Con-
siderations of Energy of Metastable Level of

Nitrogen, ILnergy Transferable in Active
Nitrogen: Active Nitrogen can ionise
Mercury Vapour, etc.].—]J. Kaplan. (Phys.

Review, 15t Jan. 1939, Series 2, Vol. 55,
No. 1, p. 111.) See 2126 of 1938.

RED AURORAL LINES ON I4TH/I6TH SEPT.
[were of Strong Intensity].—C. Stdrmer :
Vegard. (Nature, 21st Jan. 1939, Vol. 143,
p. 117.) Results differing from those of
Vegard referred to in 31 of January.

SPECTRUM OF THE AURORA BOREALIS OF
25TH JAN, 1938 [Observations at Arosa].—
F. W. P. Gotz. (Helvetica Phys. Acta,
FFasc. 7, Vol. 11, 1938, pp. 556-557: in
German.)

THe COMPONENTS OF THE ANNUAL FLUCTUA-
TIoON oF Hours oF SuNSHINE.—Conrad.
(Helvetica Phys. Acta, Fasc. 1, Vol. 12, 1939,
Pp. 38-49 : in German.)

THE NUMERICAL CALCULATION OF THE
BrIGHTNESS OF THE CLEAR SKY FOR go°
ZeNITH DISTANCE OF SUN.—Gruner & Klee.
(Helvetica Phys. Acta, Fasc. 6, Vol. 11, 1938,
pp- 5I3—-530: in German.)

RESEARCHES ON ATMOSPHERIC ABSORPTION
[by Photographic Photometry : for Light of
8200-2700 AU].—A. & M. E. Vassy. (Journ.
de Phys. et le Radiumn, Feb. 1939, Series 7,
Vol. 10, No. 2, pp. 75-81.)

WIRELESS ENGINEER

191

1364. THE Turory or ABSORPTION [of Ilectro-
magnetic Radiation] v Ionisep Gas: I-
OraciTy IN  STELLAR DMAaTERIAL: 1L
OpticAL PROPERTIES OF LIQUID METALS.—
B. Majumdar. (Indian Journ. of Phys.,
Aug. 1938, Vol. 12, Part 4, pp. 233-248.)

DIRECT READING FIELD-STRENGTH MEASUR-
NG INSTRUMENTS, and THE RELATION OF
THE CARRYING CAR TO THE ACCURACY OF
PORTABLE FIELD - INTENSITY - MEASURING
LguipmeNT.—Rohde & Spies: Dewitt &
Omberg. (See 1628 & 1630.)

1365.

1366. ON THE ACCURACY OF Rapio IIELD-IN-
TENSITY MEASUREMENT AT BRoADCAST FRE-
QUENCIES.—Diamond, Norton, & Lapham.

(See 1629.)

O~ THE PRrOBLEM oOF WAVE-MOTION FOR
SuB-INFINITE DomaINs  General Mathe-
matical Solution employing Laplace Trans-
forms].—A. N. Lowan. (Phil. Mag., Feb.
1939, Series 7, Vol. 27, No. 181, pp. 182-194.)
For work on infinite domains see 4242 of
1938.

1367.

1368. PROPAGATION OF LEXPLOSION WavEs IN
Liguips aND SorLip Bopies [with a Sug-

gested Application to the Propagation of

Short Llectromagnetic Waves].—O. von
Schmidt. (Zeitschr. f. tech. Phys., No. 12,
Vol. 19, 1938, pp. 554-561: Physik.
Zeitschr., 15th Dec. 1938, Vol. 39, No. 23/24,
pp. 868-875.)

‘ Schiieren ** photographs are given of the propa-
gation of the pressure wave-fronts from a spark and
their reflection, refraction, and total reflection at
plane surfaces between media of different refractive
indices. The writer finds that the Fresnel-Drude
energy equations are not satisfied but that there is
an additional plane ‘ head” wave (contrasting
with the circular or spherical ones). Longitudinal
and transverse waves in solid bodies give different
“head ”* waves, which, he suggests, provide a new
method of measuring elastic constants. It is also
suggested that the long-distance propagation of
short radio waves may be explained by such a
“head ” wave. In the discussion, A. Sommerfeld
points out that electromagnetic optics (and thus
Fresnel’s equations) deals only with stationary
conditions, and not with the initial phenomena here
described ; it is also almost always concerned with
plane waves, which is not the case in these photo-
graphs.

1369. DIRECT OBSERVATION OF RAVLEIGH WAVES
IN Cask oF ToTAL REFLECTION.—Kretschmer
& Rschevkin. (Comples Rendus (Doklady)
de I’ Acad. des Sci. de ' URSS, No. 1, Vol. 20,
1938, pp. 17—20: in English.)

1370. DiFFRACTION OF CAPILLARY RIPPLES: EN-
VELOPE WaVES [Investigation of Limits of
Resemblance between Diffraction Phenomena
for Surface Waves on Liquids and Light
\Waves].—Bouasse. (Ann. de Physique, Jan.
1939, Series 11, Vol. 11, pp. 5-128.)

C
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1371. A NEw PERIODIC ORBIT IN THE FIELD OF A
MAGNETIC DipoLE [Re-entrant Orbit with
Two Points of Reversal]—R. A. Hutner.
(Phys. Review, 1st Jan. 1939, Series 2,
Vol. 55, No. 1, p. 109.)

1372. TrRaNsMISSION-LINE CALcULATOR [giving Im-
pedance, Current, and Voltage at Any Doint
along R.I', Lines: with Iixtension to A.L.
Lines].—FP. H. Smith. (FElectronics, Jan.
1939, Vol. 12, No. 1, pp. 29-31.)

ATMOSPHERICS AND ATMOSPHERIC
ELECTRICITY

1373. THE L.ocaTioN or TrRoPICAL DISTURBANCES
BY MEANS OF ASSOCIATED STATIC [received
on 10 kc/s as Optimum Frequency : Equip-
ment and Technique].-—-W. B. Bernard.
(Proc. Inst. Rad. Eng., Jan. 1939, Vol. 27,
No. 1, p. 75: summary only.)

EXPERIMENTS WITH LARGE SURGE CURRENTS
[of the Order of Lightning-Stroke Currents :
with  C-R  Oscillographic Recording].—R.
Voitzik. (I£.T.Z., 26th Jan. & 2nd Feb.
1939, Vol. 60, Nos. 4 & 5, pp. 89—92 & 128-
133.)

. WEATHER oF THE COLORADO ROCKIES [in-
cluding Electrical Lffects, Areas '‘ drawing "’
Lightning, Induced Charges, Coronas, etc:
Ball Lightning may be an Optical Illusion] .-
R. L. Ives. (Journ. Franklin Inst., Dec.
1938, Vol. 226, No. 6, pp. 691-755.) See also
48 of January.

1374.

GEOGRAPHICAL DISTRIBUTION OF IPOINTS
STRUCK BY LIGHTNING IN THE DEPARTMENT
or GErs [France : Zones similar to those of
Upper Garonne].—C. Dauzére. (Comptes
Rendus, 9th Jan. 1939, Vol. 208, No. 2z,
Pp. 114-110.) Vor the previous paper see
g1z of March.

1376.

THE ELECTRIC STRENGTH OF AIR AT HigH
FREQUENCIES [to goo kc/s : Suggested Modi-
fication of Townsend's Theory]—E. W.
Seward. (Jowsn. I.E.E., I'eb. 1939, Vol. 84,
No. 500, pp. 288-292.)

1377

METER AND INSTRUMENT SECTION : CHAIR-
MAN’S ADDREsSs [Protective Devices for
Telecommunication Purposes].—13. S. Cohen.
(Journ. I.E.E., Feb. 1939, Vol. 84, No. 506,
PP- 237-247)

MEASUREMENTS OF THE CONDUCTIVITY AND
IoNISATION o©OF AIR IN THE ALPS.—].
Moussiegt. (Comptes Rendus, 16th Jan.
1939, Vol. 208, No. 3, pp. 216—217.)

T ForMATION OF ILARGE IonNs 1N GASES
AS A LFuNcTioN OF THE MAGNITUDE OF
PARTICLES IN SuspENsIoN.—O. Te-Tchao.
(Comptes Rendus, 23rd Jan. 1939, Vol. 208,
No. 4, pp. 271-273.)

A PECULIARITY OF AIR IONISED By X-Ravs
[Production of l.arge Ions of Feeble Mobility
and Slow Recombination].—G. Reboul &
F. Perrier. (Comptes Rendus, 16th Jan. 1939,
Vol. 208, No. 3, pp. 172-173.)

1378.

1379.

1380.

1381.
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1382. THE INFLUENCE OF TEMPERATURE ON THE
PRODUCTION AND RECOMBINATION OF CAR-
RIERS IN ALPHA Ray Corumns [Results on
Recombination Coefficient in Air, Its Pres-
sure and Temperature Variations, etc.].
W. Seitter. (Ann.der Physik, Series 5, No. 2,
Vol. 34, 1939, pp. 113-129.)

PROPERTIES OF CIRCUITS

1383. ANODE-BEND RECTIFICATION WITH NEGATIVE

FEEDBACK, WwWITH lLow DISTORTION AND
ATTENUATION.—H. Kopke. (Hochf:tech. u.
Llek:akus.,, Nov. 1938, Vol. 52, No. 3,

pp. 153-161.)

Author’s summary :—I'rom the conditions neces-
sary for linear rectification, it is shown that diodes
and anode-bend rectifiers can be referred to the
same scheme ; within quite large ranges, linear
rectification can be attained with the anode-bend
rectifier on the assumption of a constant and corre-
spondingly large ** Durchgriff ”’ [reciprocal of ampli-
fication constant] in the valve employed. This
condition can be fulfilled, especially with pentodes,
by using a negative-feedback coupling [¢f. Weeden,
953 of 1937] ; the chief advantage of the anode-bend
rectifier, a small input attenuation with a certain
amount of rectifier amplification, is retained.
Circuits with varying degrees of negative-feedback
coupling can be devised which compensate for the
effect of the load circuit in respect of slow carrier
variations and rapid ones depending on the modula-
tion . . . Frequency dependence and amplitude
distortion of the 1.{. voltage obtained do not occur
even with high degrees of modulation.

1384. ON THE REGENERATION CHARACTERISTICS OF
A REGENERATIVE DETECTOR {and the Writer’s
Method (‘‘ More Practical than Loftin-White
Method ') of obtaining Uniform Frequency
Characteristic by Resistance (alone or with
Parallel Variable Condenser) in Regenerative-
Coil Circuit].—S. Kanazawa. (Nippon Elec.
Comm. Eng., Nov. 1938, No. 13, pp. 422—428.)

CoNTROL or ELECTRON CURRENTS WITH A
THREE-ELECTRODE CRYSTAL, AND A MODEL
oF A BArRRIER LavEr.—Hilsch & Pohl. (See
1683.)

1355.

TELEVISION AMPLIFIERS WITH NEGATIVE

IeEpBack —Pfefferl.  (See 1592.)

1386.

1387. THE ““ VARIABLE Q "’ AMPLIFIER : A POWER
AMPLIFIER WITH INHERENT VoOLTAGE Cowu-
PENSATION FOR LoaD VARIATIONS [e.g. for
Voice-Frequency Signalling, Drive Stages
for Class C Amplifiers, and Measurement of
Coil Power I'actors by Reactance-Detuning
Method : Extension of Boucherot’s Principle
(converting Constant-Current Property of
Pentode into One of Constant Voltage) :
etc.].—A. Tairweather & F. C. Williams.
(Wiveless I-ngineer, Feb. 1939, Vol. 16, No.
185, pp. 57-66.) The paper on the valve
generator on the same principle is not to be
found where indicated in Footnote 3 ; pre-
sumably it is still in the press.
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1388, CorRRECTIONS TOo ““ A CONTRIBUTION To TUBE
AND AMPLIFIER THEORY.—W. E. Benham.
(Proc. Inst. Rad. Eng., Dec. 1938, Vol. 26,
No. 12, pp. 1429-1430.) See 148 of January.

1389. CascaDE-TypE DUPLEX FEEDBACK SySTEMS
[and Their Superior Stability, * Klirr”
Factor, and Noise-Suppression].—Y. Wata-
nabe & S. Okamura. (Nippon Elec. Comm.
Eng., Dec. 1938, No. 14, pp. 484—492.)

1390. THE PropucTioN oF QUARTzZ RESONATORS
FOoR THE LoNDoN/BirRMINGHAM CoAXIAL
CABLE SysTeEM, and CHANNEL FILTERS 1M-
PLOYING CRySTAL ResoNnaTors.—C. F.
Booth & C. I'. Sayers: H. Stanesby & E. R.
Broad. (P.O. Elec. Fng. Journ., Jan. 1939,
Vol. 31, Part 4, pp. 245253 1 Dp. 254-264.)

(1) ““ In this article, which will be continued in

subsequent issues of the Journal, the authors de-
scribe the nature of quartz crystals, with particular
reference to the imperfections affecting their use as
resonators in electric wave filters.” In this cable
system 1280 resonators are required for each super-
group of 40 speech circuits. (2) In the main section,
" it is proposed initially to show that the character-
istic impedance of the section is identical with the
mid-series image impedance of a ‘constant &’
ladder filter. The manner in which the propagation
constant varies with frequency will then be studied,
with particular reference to the frequencies of
infinite attenuation. The results will be related
to the insertion-loss characteristic. Finally the
design formulae will be developed.”

I

1391. CORRECTIONS TO ‘‘ ON SINGLE aND COUPLED
CIRCUITS HAVING CONSTANT RESPONSE BAND
CHARACTERISTICS.” - ~H. S. Loh. (Proc. Iust.
Rad. Eng., Dec. 1938, Vol. 20, No. 12, p. 1430.)
See 937 of March.

Wave SEPARATORS [of Constant Input Image
Impedance] orF THE UNSYMMETRICAL RISE-
AND-SINK  Type, AND DoUBLE LADDER
DELAY NETWORKS.—A. Matsumoto. (Nippon
Elec. Commm. Eng., Nov. 1938, No. 13, pp.
448-450.) For previous work see 451 of
1938.

ON THE ATTENUATION CHARACTERISTICS OF
THE ALL-Pass TyPE DELAY-NETWORK.—
T. Osaki & A. Nakasima. (Nippon Elec.
Comm. Eng., Dec. 1938, No. 14, pp. 509-510.)

1392.

1393-

THE THeEORY OoF Two-POINT IMPEDANCE oF
PASSIVE NETWORKS IN THE RELAY CIRCUIT,
and THE TRANSFER IMPEDANCE OF FouURr-
TERMINAL PassivE NETWORKS IN THE RELAY
CircuiT.—A. Nakasima. (Nippon Elec.
Comm. Eng., Nov. 1938, No. 13, pp. 405—
412 : Dec. 1938, No. 14, pp. 459—460.)

1394.

ON THE FFUNDAMENTAL EQUATIONS OF THE
NETwORKS.—S. Okada. (Nippon Elec. Comm.
Eng., Dec. 1938, No. 14, pp. 504—508.)

1305.

ON THE RESONANT I'REQUENCY oF CLOSED
ConceENTRIC LiNES.—Hansen. {See 1622.)

1396.

EXPONENTIAL TRANSMISSION LINE, and TRANS-
MISSION LINES WITH EXPONENTIAL TAPER.—
Burrows : Wheeler. (See 1453 & 1454.)

1397.

WIRELESS

ENGINEER 193

1398. DEFINITION AND CALCULATION OF THE TIME
ConstanTs oF ELEcTrIcAL Circults (Car-
son’s Treatment Not General Enough: New
Suggestions].—R. Sartori. (Alta Frequenza,
Jan. 1939, Vol. 8, No. 1, pp. 33-39.) For
Sturley’s work, referred to in a footnote, see
4315 of 1938.

1399. ‘“ MitNAHME " [Pulling intc Tune] AND SvyN-
CHRONISATION OF SELF-LXcITED OscILLa-
TionNs—R. Urtel. (Zeitschv. f. tech. Phys.,
No. 11, Vol. 19, 1938, pp. 460-465.)

Two causes of the deviation of the frequency of
an approximately sinusoidal valve generator from
the natural frequency of the oscillating circuit are
(a) the ** swinging "’ of the damping, through values
around zero, during a period, due to the non-linearity
of the characteristic; and (b) regeneration which
is not phase-pure (see Groszkowski, 1933 Abstracts,
p. 564). In order to separate out their effects, a
model of a ‘ mitnahme ' generator is designed
(Fig. 1), which analyses the ‘‘ mitnahme ” process
into the various factors of *‘ self-excitation, detuning
by artificial reactive power, derivation of a quantity
regulating the detuning by measuring the phase
relation between the impressed and the self-excited
voltage, and finally the addition of the two voltages.
The model describes the ‘ mitnahme ' process itself,
the amplitude dependence of the ‘mitnahme’
region, and the occurrence, outside the ‘ mitnahme ’
region, of beat curves due to frequency modulation
of the generator.” A discussion of analogous
phenomena with a relaxation-oscillation generator
leads to the suggestion that the term ‘‘ mitnahme ”’
should be applied to ‘ the regulation of the fre-
quency of a generator to a desired value by varying
a quantity (e.g. the reactive power), which is derived
from a phase measurement,” while ‘‘ synchronisa-
tion ” should denote that “ an external voltage
leads to the earlier effectiveness of some instability
of the system than would occur it the generator
were left to itself.” lixamples of synchronisation
are given.

1400. ON METHODS oF TUNING TOo RESONANCE.—
Th. Hegner. (Funhtech. Monatshefte, Dec.
1938, No. 12, pp. 353-360.)

Advantages and limitations of the phase-com-
parison method, using c-r oscillograph. Similar
treatment of amplitude-tuning methods, using
meters or headphones : analysis of series resonance
(and comparison between current- and voltage-
measurement methods and their errors: the case
where the self-capacity of a valve is to be included):
analysis of parallel resonance, for cases where the
circuit is associated with two, one, or no valves:
tuning with a rectifier : effect of retroactive action
on the anode-circuit direct current, and its use for
indication of resonance: the use of meters with
linear, square-law, and convex characteristics.

1401. ON FLUCTUATIONS IN THE NEIGHBOURHOOD
oF PERIODIC MOTION OF AN AUTO-OSCIL-
LATING SYSTEM [with One Degree of Free-
dom : Derivation and Solution of the
Einstein-Fokker Lquation: Application to
Thermal Agitation and Shot LEffect in
Dynatron Oscillator].—I. Berstein. (Comptes
Rendus (Doklady) de U'Acad. des Sci. de
U'URSS, No. 1, Vol. 20, 1938, pp. 11-16: in
English.)

Cc 2
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1402. TENSOR ANALYSIS AND ITs APPLICATION TO

EgurvaLENT Circurrs.—D. W. Epstein.
(RCA Review, Oct. 1038, Vol. 3, No. 2,
PP. 239-254.)

TRANSMISSION

1403. ‘ON THE THEORY OF THE BBARKHAUSEN-KURZ
Varve [Investigation of Electron Motion in
Potential Fields of “ Trough” Form, with
the Electrons moving Parallel to Lines of
Yorce (B-K Oscillations) and also Trans-
versely (hitherto Neglected)].—B. Kockel &
B. Mrowka. (Zeitschr. f. tech. Phys., No. 2,
Vol. 20, 1939, pp. 42-46.)

Theoretical investigation of the motion parallel
to the lines of force, giving rise to B-K oscillations
in which the ‘‘ unfavourable ” electrons are sup-
pressed by a ‘‘sorting-out’ process at the elec-
trodes, leads to the following conclusions :—(1) The
B-K valve acts regeneratively for oscillations of such
frequencies as lie in the neighbourhood of w = w,
[Barkhausen relation, w, being the ‘' swinging "’
frequency of the electrons about the grid], 2w,,
3w, . . . etc. [the shorter ‘‘dwarf waves” of
Potapenko] ; (2) the regeneration for the short-wave
oscillations #nw, (# =2, 3, 4 . . .) sinks rapidly
with increasing n in comparison with that for the
fundamental w,; and (3) with increasing grid
absorption (a) the regeneration becomes smaller,
(b) each frequency region for which regeneration
occurs becomes broader, and (c) in each such
{frequency region, the point of strongest regenera-
tion becomes displaced towards the higher fre-
quencies.

Similar treatment of motion transverse to the
lines of force leads to the following results :—
(1) As in the B-K valve, there are zones of value for
both the characteristic {requencies w and w, in
which oscillation excitation occurs, and also zones
in which damping occurs. In these zones the
energy delivery of the electrons to the oscillatory
circuit is respectively greater or smaller than the
energy absorption. The regions of negative resist-
ance, in which alone the setting-up of oscillations is
possible, are represented, as functions of w and w,,
as shaded areas in Fig. 3, from which it is possible
to see, for given values of w and w, whether or
not oscillations can be set up. (2) 1t is not in
general necessary that the oscillation frequency
should agree approximately with the  swinging "
frequency or a multiple thercof, for oscillations to
be set up. Thus the Barkhausen relation only
applies, as a criterion of optimum excitation, to the
3-K valve. In the arrangement here considered,
for instance, in the case of resonance (w = wy)
there is actually a damping of the oscillations.
Similarly the Hollmann condition for ultradynamic
excitation has no general significance and applies
only to special cases. (3) If, by means of a suitable
mechanism (phase screen : see Briiche & Recknagel,
2325 of 1938), it is arranged that a part of those
electrons which chiefly remove energy from the
field is prevented from entering the condenser, the
chance of oscillation excitation is improved. In
this way it is possible to obtain regeneration even
in regions where, without such phase selection,
damping out of the oscillations would occur.
(4) If the electron beam is deflected so as to impinge
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on the electrodes, the regeneration or the damping
(as the case may be) becomes more powerful, since
the power then varies linearly with the a.c. voltage,
which must be considered as small, whereas when
there is no impinging on the electrodes the power is
proportional to the square of that voltage. This
corresponds exactly to the relations in the anode
and cathode ‘‘sorting out’ processes in a B-K
valve.

1404. CONTRIBUTION TO AN ANALYTICAL THEORY
OF THE RETARDING-FIELD OsciLLATOR [Com-
parison with Coupled-Circuit Generator].—
E. Baumann. (Helvetica Phys. Acta, Fasc. 6,
Vol. 11, 1938, pp. 461-462: in German.)

1405. THE INFLUENCE OF THE TransiT TIME oF
THE ELECTRONS IN VALVES [Analysis for
Plane Llectrodes on Assumption that Time
between Cathode and First Grid is Large
compared with Times in Rest of System].—
A. G. Clavier. (Bull. de la Soc. frang. des
Elec., Jan. 1939, Vol. 9, No. 97, pp. 79-110.)

The following study is inspired particularly by
the works of J. Muller (1934 Abstracts, pp. 493—494)
and F. B. Llewellyn (1806 of 1935). The writer
has aimed at simplifying the mathematical sym-
bolism and at bringing out the physical significance
of the quantities and of the equations. The results
are applied to the amplification of high frequencies
by pentodes, and it is shown in particular that the
amplification of a given band of frequencies, with
a maximum of distortion fixed in advance, depends
in the last analysis on the value of the time of
transit of the electrons between the electrodes to
their working point”’ [so that a decrease in the
distance between the electrodes is a step towards
higher amplification even though it produces an
increase in capacity].

¢

1406. ADDITION TO MY PAPER ON OSCILLATION
ONSET IN THE PLATE CONDENSER.—A.
Recknagel : Hollmann & Thoma. (Zeitschr.
f. tech. Phys., No. 12, Vol. 19, 1938, pp.
616-617.)

Remarks pointing out that the objections to
Hollmann & Thoma’s work are still valid (see 2257
of 1938). ‘ The objections raised by Gundlach,
Briiche, & myself, as well as by Colebrook &
Vigoureux, against the violation of the energy law
(neglect of the energy effect of the stray field) in
the Hollmann-Thoma calculations, still hold good.
The agreement, in a special case, between the final
formulae is merely produced by a combination,
already pointed out elsewhere [1353 of 1938], of
the original error mentioned above and of a further
error—the employment of a false transit time
see footnote 2].

1407. SPHERICAL-TANK  ULTRA-HIGH-FREQUENCY
OsciLLaTor [with Symmetrically Placed
Valves, Internal or External]—H. E.
Hollmann. (Electronics, Dec. 1938, Vol. 11,
No. 12, pp. 26-28.) For previous papers see
8o of 1938 and back reference; also 3900
of 1938.
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1408. FIRST-ORDER TRANSIT-TIME OSCILLATIONS
IN MAGNETRONS.—A. Lerbs & K. Lammchen.
(Hochf:tech. u. Elek:akus., Dec. 1938, Vol. 52,
No. 6, pp. 186-192.)

Special valves were designed for this investiga-
tion ; their principles are shown in Figs. 1, 2
and the valves themselves in Fig. 3: (a) symmetrical
push-pull arrangement of an unsplit-anode valve ;
(b) four-slit valve with two galvanically separate
oscillating circuits ; (c) anode system for a four-
slit valve with, four oscillating circuits, galvanically
connected to each other, arranged in a “ rosette " :
this tvpe is particularly stable in frequency and,
owing to the large radiating surface and the possi-
bility of simple water-cooling, will take more load
than Type b. §1m1 describes an investigation of
the first-order transit-time oscillation for a skew
magnetic field, the different working conditions
being varied. It is found that the oscillation can
be excited for all emissions with suitable adjustment
of the other conditions. The excitation is best
in the absence of space-charge phenomena, and not
so good when the electric or magnetic field is dis-
torted. This requires a high degree of symmetry
in the electrode construction. A skew position of
the electric field, by the superposition (by side
electrodes) of a cross field, is not so effective as the
rotation of the valve in a magnetic field. The bad
effect of unequal emission distribution along the
filament is also investigated. The character of the
oscillations is found to be independent of the number
of slits in the anode.

In §1v it is found that, in addition to the oscilla-
tion with a skew magnetic field, there is also a
first-order oscillation for a strictly coaxial field and
high space-charge (Fig. 7, cffect of rotating the
valve in a magnetic field). The effect on this
oscillation of varying the working conditions is
investigated (Figs. 10, 11). An explanation of the
oscillation mechanism is sought in the different
phases of the electrons and the selection of those
with the correct phase. Dwarf waves could be
obtained for both types of oscillation.

ELECTRON-BEAM MAGNETRONS AND Typre-B
MAGNETRON OscCILLATIONS [Their Mechanism:
Useful Output of 100-200 W from Small
Radiation-Cooled Magnetron on 50-8ocm :
etc.].—K. Okabe. (Proc. Inst. Rad. Eng.,
Jan. 1939, Vol. 27, No. 1, pp. 24-27.) For
previous papers on the electron-beam mag-
netron see 132 of 1938 and back references.

1409.

THE WORKING OF IONISED-GaS OSCILLATORS
IN A MAGNETIC FIELD [Explanation including
Effect of Emission of Seconcary Electrons
by Impact of Positive Ions].—T. V. Jonescu.
(Comptes Rendus, gth Jan. 1939, Vol. 208,
No. 2, pp. 85-88.) For previous work see
3514 of 1938 and back references.

1410.

METHODS OF ULTRA-SHORT WAVE PrRoDUC-
TION : SUMMARISING REPORT.-—H. E, Holl-
mann. (Hochf:tech. u. Elek:akus., Nov. &
Dec. 1938, Vol. 52, Nos. 5 & 6, pp. 161-172
& 209-215.)

T4I1.

EXPERIMENTAL ProOF or ‘“ PHasE Locus-
ING ”’ OF ELEcTrONs.—DMayer. (See 1657.)

1412,
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1413.

I414.

1415.

1416.

1417,

1418.

1419.

1420.

1421,
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ApPLICATION OF THE COMPOSITE MODULATION
To THE PROBLEMS OF SIDEBAND-WIDTH
CoNTRACTION [Theory and Experiments on
Combination of (e.g.) Amplitude and Fre-
quency Modulation, involving the Splitting
of the Band into 2 Halves, One being Inverted
and Displaced into the Other: Methods of
Separating Out at Receiving End : etc.].—
T. Hayasi & S. Yamagiwa. (Nippon Elec.
Comm. Eng., Nov. 1938, No. 13, pp. 436-
444.)

CONSTANT-OUTPUT SYNCHRONISED OSCIL-
LATOR INDEPENDENT OF THE INPUT SYN-
CHRONISING VOLTAGE.—Hayasi, Hukusaki,
& Yamagiwa. (Discussed in paper dealt with
in 1413, above.)

A New LmMITING AMPLIFIER [for Volume
Compression : Adaptation of ** Little-Known
Form of Bridge Circuit ”’ having Many Ad-
vantages : Applicable also to Remote-
Control Systems and measuring Distortion].
—F. M. Davis : Collins Radio. (Electronics;
Dec. 1938, Vol. 11, No. 12, pp. 56 and 57.)

CALCULATION AND DESIGN OF MODULATION
TransFORMERS [Laws of Electrical Simili-
tude as a Guide to General Dimensions :
Diagram for calculating Core Section :
Avoidance of Effects of Stray Magnetic
Fields : Importance of Distributed Capacity
and Magnetising Losses : etc.].—M. Boella.
(Alta Frequenza, Jan. 1939, Vol. 8, No. 1,
PP 5-23.)

PAPERS ON THE DISTORTIONS IN CARRIER-

FREQUENCY TRANSMISSION SYSTEMS. —
Jacoby & Giinther : Tischner. (See 1546 &
1547.)

THE STABILITY OF A TRIODE-OSCILLATOR
wiITH GRID-CONDENSER AND LEAK [Analysis
of Relaxation (Over-Oscillating) Phenomena
occurring particularly on Short Waves and
with Strong Retroaction (and constituting
a Limit to Design of Oscillators for Short-
Wave Superheterodyne Receivers): Con-
dition for Stable Operation].—J. van Slooten.

(Wiveless Engineer, Jan. 1939, Vol. 16,
No. 184, pp. 16—20.)
WHAT'S YOUR CrYSTAL FREQUENCY ? [Fac-

tors making Actual Frequency different from
That on Label]—D. L. Lusk. (QST, Feb.
1939, Vol. 23, No. 2, pp. 33-35and 116. .122.)

THE DEPENDENCE ON IFREQUENCY OF THE
TEMPERATURE-COEFFICIENT OF INDUCTANCE
oF CoiLs.—Thomas. (See 1636.)

NEw MULTI-FREQUENCY AIRCRAFT Egqurp-
MENT [with Complete R.IF. Unit for Each
Frequency, eliminating Elaborate Switching
Arrangements and making possible the
Simultaneous Use of DMore than One
Channel.]—(Electronics, Nov. 1938, Vol. 11,
No. 11, p. 70.)
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1422.

1423.

1424.

1426.

1427.

1428,

1429.

1430.

1431.

1432.

THE

THE INCREASING DANGER OF LELECTRICAL
DEATH OR MAIMING IN AMATEUR TRANS-
MITTERS [Editorial].—(QST, Feb. 1939, Vol.
23, No. 2, pp. 7-8.) For De Soto’s very
detailed and practical article on resuscitation
from electrical shock, see ibid., pp. 16-18.
See also pp. 31 and 96, 98.

RECEPTION

ARTIFICIAL SPHALERITE (ZINC SULPHIDE) AS
BEST DETECTOR FOR WAVE-GUIDE MICRO-
Waves.-——Reber. (In paper dealt with in
1340, above.)

RECEIVING CONDITIONS IN THE ARCTIC [in-
cluding Ultra-Short-Wave Signals from
Balloon].—Hunter. (See 1347.)

. SHORT-WAVE OsCILLATOR PPROBLEMS [Causes

& Cure of Parasitic Oscillation in Frequency-
Changers of Short-Wave Superheterodynes].

W. T. Cocking. (Wireless World, ogth Feb.
1939, Vol. 44, pp. 127-129.)

THE STABILITY OF A TRIODE-OSCILLATOR
wITH GRID-CONDENSER AND LEAK [and a
Limit to Design of Oscillators for Short-Wave
Superheterodynes].—van Slooten. (See 1418.)

DESIGN oF OSCILLATOR CIRCUIT FOR SUPER-
HETERODYNE RECEIVERS.—(Electronics, Jan.
1939, Vol. 12, No. 1, pp. 46 and 48 : summary
only.)

“ Die EMPFANGSANLAGEN . . . [Receiving
Equipments of the German State Service for
Safety in Aviation: Book Review].—O.
Koch. (E.T.Z., 5th Jan. 1939, Vol. 6o,
No. 1, p. 30.)

A SINGLE-SIDEBAND RECEIVER FOR SHORT-
WaVE TELEPHONE SERVICE.—A. A. Roetken.
(Proc. Inst. Rad. Eng., Dec. 1938, Vol. 26,
No. 12, pp. 1455-1465.) A summary was
referred to in 3546 of 1938. For Oswald’s
paper on the whole system see 1752, below.

A UNIvErsaL DiveErsiTy RECEIVER [Halli-
crafters Model DD-1 Dual-Diversity Re-
ceiver].—S. G. Taylor. (Communications,
Dec. 1938, Vol. 18, No. 12, pp. 17-19 and

32, 33.)

Tue WQXR Recerver [High-Fidelity Re-
ceiver for Reception from Stations licensed
for Band-Width of 2o0kc/s: Special Pre-
cautions against Harmonic Distortion and
Cabinet Reverberation (Cross Bracing):
Wilmotte Baffle Plates in Front of Cone to
diffuse High Frequencies: Self-Balancing
Phase-Inversion  Circuit].—R. Lorenzen.
(Communications, Dec. 1938, Vol. 18, No. 12,
pp. 20-21 and 32.)

ReceEivers witHn  PusH-BuTToxN
TuNINGg [particularly the Philips Motor-
Driven System].—A. Horowitz & J. A. van
Lammeren. (Philips Tech. Review, Scpt.
1938, Vol. 3, No. 9, pp. 253-258.)

Rapio
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1434.

1437.

1438.

1439.

1440.

T441.

1442.
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ExrternaL  R.IY.  CONVERTERS
Broadcast-Band Car Receiver to receive
Long-Wave Weather Stations and ‘‘ Emer-
gency Stations” on 2726 ke/s].—M. E.
Kennedy.  (Communications, Nov. 1938,
Vol. 18, No. 11, pp. 26, 27, 28)

[enabling

MuLTI-BAND TuNING INDICATORS : USES OF
PorLarisED LIGHT [e.g. by ‘‘ Polaroid ”
Sheet].—(Wwveless World, 23rd Feb. 1939,

Vol. 44, p. 183)
5. “Movie Diar” 1N Warbp RaDpIO Air-
line ” Receivers].—H. Chase. (Electronics,

Jan. 1939, Vol. 12, No. 1, p. 53.)

. MULTIVIBRATOR FOR GANGING [Valuable Aid

in Alignment of Receivers]..—H. Harris.
(Wiveless World, 23rd Feb. 1939, Vol. 44,
pp. 181-183.)

SIMPLIFIED VARIABLE SELECTIVITY [by Short-
Circuiting One or Other of Auxiliary Wind-
ings inductively coupled to Windings of
R.F. Inter-Valve Coupling Transformer].
R. E. Spencer.  (Wiveless World, 16th Feb.
1939, Vol. 44, p. 165.)

FACTORS INFLUENCING THE Q" oF R.F.
CoILs IN AMATEUR-BAND RECEIVERs [Wire
Size, Length/Diameter Ratio, Dimensions,
Winding FForms, and Insulation].—D. Pol-

lack. (QST, Feb. 1939, Vol. 23, No. 2,
PP 54-57.)
STUDY AND APPLICATIONS OF A STABLE

GENERATOR OF RADIOPHONIC INTERFERENCE-
VoLTAGES, ‘“ PERTURBATOR ”’ TvPpr [Thyra-
tron Relaxation-Oscillation Generator giv-
ing Constant-Amplitude Signals resembling
Interference, and Its Use in Investigation
of Propagation and in Comparison of Inter-
ference-Measuring Apparatus].—G. Goffin &
G. Marchal. (I.’Onde Elec., Dec. 1938,
Vol. 17, No. 204, pp. 562-574.)

A SIGNAL-METERING VALVE : A DIFFERENT
APPROACH TO THE LIMITATION OF SIGNALS
AND Norse PEaks IN RECEIVERs [Bridge
Circuit using Double Triode, applicable to
Other Types besides Superheterodynes].
H. O. Talen. (QST, Jan. 1939, Vol. 23,
No. 1, pp. 64-60.)

ON THE MgTHOD OF REDUCING THE IM-
PULSIVE NOISE BY MEANS OF VOLTAGE
LimiTEr [in Headphone Reception from
High-Gain Amplifier].—Z. Saneyosi. (Nip-
pon Elec. Conun. Eng., Dec. 1938, No. 14,

p. 516 : summary only.)
UsING CONDENSERS FOR ELIMINATING INTER-
FERENCE FROM LELECTRICAL TRAMWAYS

[Swedish Results with Condensers connected
to Trolley Wire at Intervals of 200 Ieet:
Wave-Trap Action, necessitating Choice of
Suitable Capacity Value].—S. Lemoine.
(Wiveless LEungineer, Jan. 1939, Vol. 16,
No. 184, pp. 3-5.)
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1443

1444.

1445

1440,

1447

1448.

1449.

1451.

. Te CoaxiaL VERTICAL

Rapio INTERFERENCE [from  Electrical
Apparatus : Production, Propagation, En-
trance to Receiving Set].—L. Blok. (Philips
Tech. Review, Aug. 1938, Vol. 3, No. 8,
PP. 235-240.)

RADIO INTERFERENCE—INVESTIGATION, SUP-

PRESSION, AND CoNTrROL [Work of the
Radio Division of Dept. of Transport,
Canada].—H. O. Merriman & F. G. Nixon.
(Proc. Inst. Rad. Eng., Jan. 1939, Vol. 27,
No. 1, pp. 16-21.)

ESUME OF SOME SCHEMES AND SYSTEMS FOR
HE SUPPRESSION OF INTERFERENCE [In-
dustrial and Atmospheric] AT THE RECEIVER
[Frame Aerials, with Screening : with Com-
pensation by Auxiliary Aerial : Differential
Circuits : Limiters].—IL. Mouroux. (L'Onde
Eslec)., Dec. 1938, Vol. 17, No. 204, pp. 575~
581.

AERIALS AND AERIAL SYSTEMS

THE SecTorRAL ELECTROMAGNETIC HORN
with Two Opposite Sides Flared, Other Two
Parallel © Experimental Comparison with
Parabolic Reflectors and Broadside Arrays,
on 40-100 cm Waves : Unique Possibilities
of Horn: Application to Blind-Landing
System : etc.], and THEORY OF THE ELECTRO-
MAGNETIC HORN.—W. L. Barrow & F. D.

Lewis: Barrow & L. ]J. Chu. (Proc. [usi.
Rad. Eng., Jan. 1939, Vol. 27, No. 1, pp.
41-50: pp. 51-04.)

ReEcTaANGULAR  HoLLow-PIPE  RADIATORS

[Theory for Radiation from Open Hollow

Pipes :  Verification at Wavelengths 50—
100 cm :  Justification of Application of
Huygens's Principle in conjunction with

Hertzian Vector, when Dimensions are Com-
parable with Wavelength : Advantages over
Conventional Aerials].—W. L. Barrow &
¥. M. Greene. (Proc. Inst. Rad. Eng., Dec.
1038, Vol. 26, No. 12, pp. 1498-1519.)

ELEcTrRIC RESONANCE CHaMBERS [as Direc-
tional Radiators for Micro-\Waves].—Reber.
(In paper dealt with in 1340, above.)

CoaxiaL ANTENNA [for Ultra-Short Waves :
claimed to reduce Wasteful High-Angle
Radiation].—Western Electric. (Proc. Inst.
Rad. Eng., Jan. 1939, Vol. 27, No. 1, Supp.
p. i)

RADIATOR ! AN
IMPrROVED HALF-WAVE ANTENNA SVYSTEM
FOR LOow-ANGLE RapiatioNn.—]J. J. Long.
(QST, Jan. 1939, Vol. 23, No. 1, pp. 42—44.)

Discussion oN ‘““ THE DISTRIBUTION OF
Urtra-HIGH-FREQUENCY CURRENTS IN LoNG
TRANSMITTING AND RECEIVING ANTENNAE.”
—L. S. Palmer & K. G. Gillard. (Journ.
I.E.E., Feb. 1939, Vol. 84, No. 506, pp.
203-294.) See 4340 of 1938. Denis Taylor
describes his own earlier technique and
results with 3—5 m waves.
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1456.

1457

1459.
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THE “ Q' BEaM ANTENNA: A Two-BanD
DIRECTIONAL SYSTEM WITH NON-RESONANT
FEEDERS.—L. W. Olander. (QST, Feb.
1939, Vol. 23, No. 2, pp. 24-27.)

ExPoNENTIAL TRaNsMIssiON LINE [and Its
Use as an Impedance Transformer over Wide-
Frequency Range, e.g. in connection with
Aerial Feeders] : Part I1.—C. R. Burrows.
(Commusmications, Nov. 19338, Vol. 18, No. 11,
pp. 11-13 and 17, 18.) For Part 1 see 458
of February. Cf. Neiman, 987 of March.

TraNsMIssION LINES wITH EXPONENTIAL
Taprer [Equations: Impedance Matching :
Desiyn Formulae]—H. A. Wheeler. (Proc.
Inst. Rad. Eng., Jan. 1939, Vol. 27, No. 1,

pp. 05-71.) See also Burrows, 1453, above.

. APPLYING TRANSMISSION-LINE THEORY TO

AERIALS.—G.W.O.H : Colebrook. (Wireless
Emngineer, Jan. 1939, Vol. 16, No. 184, pp.
1-2.) LEditorial prompted by Colebrook’s
paper (4345 of 1938).

GENERAL SOLUTION FOR THE INTENSITY OF

ELECTROMAGNETIC [FIELD PRODUCED BY
ANY RaDIATING CoONDUCTOR [and the

Groszkopf-Alford Argument about the * Di-
pole "’ and ** Retarded-Potentials >’ Methods].
—H. Iwakata. (Nippon Elec. Conumn. Eng.,
Dec. 1938, No. 14, pp. 514-515: summary

only.) Tor Groszkopf's paper see 3304 of
1937
ON THE CRITICAL DIMENSIONS OF TUNED

TransMITTING CIRCULAR LooP AERIALs [for
Maximum Current: Mathematical Deter-
mination by Retarded Induced Potential
Method : Experimental Verification].—S. S.
Banerjee. (Phil. Mag., Feb. 1939, Series 7,
Vol. 27, No. 181, pp. 174-181.)

. THE RADIATION RELATIONS FOR ORDINARY

HaryoNIC DIPOLES AND TFOR DPPARTIALLY
ScREENED HaRMONIC AERIALS [with Screened
Middle Zones and Iree Half-Wave or
Quarter-Wave Ends: with Opposite-Phase
Screening :  Mathematical Analysis and
Comparison of Radiation Diagrams].—A.
Thoma. (Funktech. Monaishefte, Dec. 1938,
No. 12, pp. 303-368.) Irom the Berlin-
Lichterfelde laboratory for high-frequency
engineering and electro-medicine.
CLOSE-SPACING ANTENNA ARRAYS [and the
Use of Closely Spaced Dephased Elements to
give “ I'lat-Top” Beams: etc.].—]. D.
Kraus. (Proc. Inst. Rad. Eng., Dec. 1938,
Vol. 26, No. 10, p. 1424 : summary only.)
See also 1417 & 2316 of 1938.

VALVES AND THERMIONICS

NeEwLy CONSTRUCTED WATER-COOLED AND
A1r-CooLeD MaGNETRONS [Cooling System
allows Dissipation of 1 kW, with 120 W
Output at 27cm and 250 W at 65cm:
Air-Cooled Type (4-Split Molybdenum Block)
30-40 W at 3ocm: the Trouble of Back-
Heating] —M. Kobayasi & H. Uchida.
(Nippon Elec. Comm. Emng., Dec. 1938,
No. 14, p. 513 : summary only.)
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1461.

1462,

1403.

1404.

14065.

1466.

THE

EXPERIMENTAL MULTIPLE \VHOLE-ANODE
AND I'OUR-SPLIT-ANODE MAGNETRONS, and
ELEcTRON-BraM MAGNETRONS AND Type-13
MAGNETRON OsciLraTioNs.—lerbs & Lam-
mchen : Okabe. (See 1408 & 1409.)

TrE VIS.381 Urtra - HiGH - FREQUENCY
TriopE oF “ Door-KnoB ' Typr or CoN-
sTRUCTION [Amplitier or Power Oscillator
for 100-250 Mc/s, Appreciable Power on
300 Mc/s].—Standard Telephones & Cables.
(Journ. Scient. Instr., Jan. 1939, Vol. 16,
No. 1, p. 32.) Max. anode dissipation for
safe working, 40 watts at 100 Mc/s.

REVIEw oF ULtra-HiGH-I'rReEQUENCY Vac-
vuM-Tuse ProBLEMS [particularly the High

Ratio of Input Conductance to Trans-
conductance, and Its Reduction]—B. ]J.
Thompson. (RCA Review, Oct. 1938,

Vol. 3. No. 2, pp. 146-155: long summary
in Electronics, Dec. 1938, Vol. 11, No. 12,
Pp. 50, 52, 53.)

ON THE THEORY OF THE ACTION OF A PLANE
Diope AT Hiecu IreEQUENCIES [Linear
Effects already Completely Solved : Un-
satisfactory Position as regards Non-Linear
Effects (Criticism of Benhamm’s Work) :
Writer's Treatment of Non-Linear Effects
of Any Circuit containing Plane Space-
Charge-Limited Diode and Lumped or Dis-
tributed Constants|.—G. Griinberg. (Tech.
Phys. of USSR, No. 9, Vol. 5, 1938, pp.
696-714 : in English))

THE INFLUENCE OF THE TRANSIT TIME OF THE
ErLecrroNs IN VaLvEs.— Clavier. (See 1405.)
INITIAL - CURRENT - MODULATED ELECTRON
MULTIPLIER AS A ‘‘ SUPER-STEEP’’ AMPLI-
FYING VALVE: I.—G. Weiss & O. Peter.
(Zeitschy. f. tech. Plys., No. 11, Vol. 19,
1938, Pp. 444—451.)

Authors’ summary :—The voltage control of the

secondary-emission multiplier is discussed.

With

the control device in front of the multiplier, it is

the relative steepness . .
steepness . .

. and not the absolute
. which is important. This relative

steepness is greater in the initial current region

than

in the space-charge region. A cathode

temperature as low as possible should be aimed at ;
this is realised by a Cs-film cathode with a small

work

already been attained.

function. Slopes of over 100maj/v have

The noise level of this

initial-current-modulated multiplier is from 2 to 5

times

as unfavourable as with normal amplifying

valves, according to the input current chosen.

1467.

1468.

ELECTRONIC VALVES WITH SECONDARY Emis-
SION [especially the Miniwatt Dario 4696
and Its Uses, and Its ““ All Glass ”’ Version
EE 50 for Ultra-Short Waves, particularly
for Television].—L. Chrétien. (L’Onde Flec.,
Jan. 1939, Vol. 18, No. 203, PpP. 38-52))
AMPLIFICATION BY SECONDARY IMISSION
[Considerable Increase in Mutual Conduct-
ance without Corresponding Increase in
Inter- Electrode Capacities: the EE 50
“ All-Glass " Valve, particularly for Wide-
Band Amplifiers as in Television].—Mullard
Company. (Wireless World, 23rd Feb. 1939,
Vol. 44, pp. 178-180.)
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“ALL-Grass " VaLvEs [giving Lower Cap-
acity & Inductance and Elimination of
Bakelite Base (with Its Dielectric Constant
varying with Temperature) : etc.].—Mul-
lard Company. (Wireless li'orld, 16th Feb.
1939, Vol. 44, pp. 155-150.)

THE NEw VALVE PROGRAMME [ Steel ’ and
“Red” Series: the Diminution of H.F.
Distortion by the “ Sliding Screen-Grid
Voltage "’ Method : Improvement of Short-
Wave Reception {Low-Noise EF 13 and
ET" 8, with Extra ““ Null” Grid shielding

Screen  Grid) : Mixing  Valves ECH 11
(Triode-Hexode) and EK 3 (lFour-Beam
Octode) :  Diminution of Demodulation

Distortion by the * Triple-Diode’ Con-
nection (with EAB 1, or ABC1 specially
connected) : Valves for ‘ German Small
Receiver 7 :  etc.].—F. C. Saic. (E.T.Z.,
5th Jan. 1939, Vol. 60, No. 1, pp. 1-6.)

EuroreEaAN MEeTAL Varves.—L. Chrétien.
(L’Onde Elec., Dec. 1038, Vol. 17, No. 204,
PP 553-561.)

FREQUENCY-CHANGING  VALVE
[Objections to Ordinary Octode : the New
Four-Beam Octode Type LEK3, where
Electrons reflected at Signal Grid are
prevented from reaching Oscillator Part].
J. 1. H. Jonker & A. J. W. M. van Over-
beek. (Philips Tech. Review, Sept. 1938,
Vol. 3, No. g, pp. 266-271.)

THE IMPORTANCE oF THE H.IF. INPUT VALVE
[before the Mixing Stage in Superheterodyne
Receivers : Shot-Effect Noise and Current-
Distribution Noise, and the New Low-
Noise H.I. Pentodes based on Two Different

Principles] —C.  Kerger. (Flectrot.  u.
Masch:bau, No. 50, Vol. 56, 1938, pp.
672-675.)

CORRECTIONS TO ‘A CONTRIBUTION TO
TuBeE AND AMPLIFIER THEOrY.”"—W. E.
Benham. (Proc. Inst. Rad. Eng., Dec.
1933, Vol. 26, No. 12, pp. 1429-1430.)

See 148 ol January.

THE INFLUENCE oF GRID FocusiNg EFFECT
ON PLATE-DISSIPATION LIMIT OF A VACUUM
Tuse [Analysis of ‘* Hot Spotting’ in
Valves with Highly Negative Grids: Effect
of Various IFactors (Wall Thickness, Rate of
Water I'low, Heat Conductivity, and Anode
Radius) on Non-Uniform: Heat Distribution
in Anode]..—I. E. Mouromtseff. (Communi-
cations, Dec. 1938, Vol. 18, No. 12, pp.
9-11 and 27.)

THE USe or THE CATHODE-RAY OSsCILLO-
GRAPH FOR THE DETERMINATION OF TRANS-
MITTING-VALVE ~ CHARACTLRISTICS  THAT
CANNOT BE MEASURED IN THE ORDINARY
Way [Investigation of I,/V, Character-
istics to within Saturation-Current Area].
Tj. Douma & P. Zijlstra. (Philips Trans-
mitting News, Sept. 1938, Vol. 5, No. 3,
pp. 89-96.) Including Posthumus’s replace-
ment of mechanical switch by a second
c-r tube —the * impulse "’ tube.
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1477.

1478.

1479

1480.

An

THE FructuatioN THEOREM (SHOT EFFECT).
—N. Campbell: Rowland. (Proc. Camb.
Phil. Soc., Jan. 1939, Vol. 35, Part 1, pp.
iz7-129.) Criticisms of, and comments on
procedure in, Rowland’s paper referred to in

534 of 1937.

OISE OF I'REQUENCY-CHANGER VALVES
[Absence of Additional Noise from Local-
Oscillator Heterodyning of Signal-Frequency
Part of Noise Spectrum attributed to Non-
Existence of Signal-Frequency Spectrum at
Any Point where It can be Heterodyned].
D. A. Bell: Lucdks & others. (Wiveless
Engineer, Jan. 1939, Vol. 16, Na. 184, p. 15.)
Prompted by the letter dealt with in 537 of
February.

THE TEMPERATURE RESPONSE OF THE SHOT
EFFECT oF VALVES WITH OXIDE-COATED
CaTHoDE [Comparison of Theoretical Results
(Schottky & Spenke) with Experimental :
Reasons for Discrepancies at the Higher and
Lower Temperatures: Importance of Pre-

vious Treatment of Cathode: etc.].—Z.
Szepesi. (Wiveless Engineer, Feb. 1938,
Vol. 16, No. 185, pp. 67—70.) From the

Tungsram laboratories.

SOME EXPERIMENTS ON SECONDARY LELEC-
TrON EwmissioN.—R. Kollath. (Zeitschy. f.
tech. Phys., No. 12, Vol. 19, 1033, pp: 602—
604 : Physik. Zeitschr., 15th Dec. 1938,
Vol. 39, No. 23/24, pp. 916-918.)

oscillographic method is described (circuit

Fig. 3) tor observing the whole yield curve (secondary
emission as a function of the incident energy of the
primary electrons) as an oscillogram. Three demon-
stration experiments are described which show the
decrease in secondary emission when a beryllium
film is vaporised on to the surface, and the effect
of temperature on films of compact nickel and
vaporised beryllium.

1481.

1482.

1483.

ELECTRON Emission [and the Mechanism of
the Activating Process for Dull Emitters :
also Field (‘“Cold”) Emissicn: Malter’s
Results with Caesium/Aluminium-Oxide/Alu-
minium Cathodes, and Their Explanation :
etc.].—IR. Kollath & B. Mrowka. (Elekitrot.
. Masch:bau, No. 48, Vol. 56, 1938, pp. 650—
651.) Summary of a paper in the 1936/37
ALG Research Yearbook.

THERMIONIC IiMissioN IN TRANSMITTING
TuBes [with Thoriated Tungsten, Oxide-
Coated, & Pure Tungsten Filaments, and
Dther Electrodes of Various Materials:
Relation to Life of Valve].——C. P. Marsden,
Jr. (Electronics, Dec. 1938, Vol. 11, No. 12,
pp. 22-25 and 32.)

ELECTRON-MICROSCOPE STUDIES OF THORI-
ATED TuncsTEN [and the “ Eruptions ™ of
Thorium at Randomly Located Points.:
Preferred Direction of Migration from
Eruption Centres: etc.]—A. ]. Ahearn &
J. A. Becker. (Phys. Review, 15th Sept.
1938, Series 2, Vol. 54, Pp. 448-458.)

THE WIRELESS LENGINEER

1484.

1485.

1486.

1487.

1433.

1439.

1490.

1497T.

1492.

1493.

1494.
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TuE VARIATION oF FIELD ELECTRON EMIS-
stoN wWITH Work Function [for Adsorbed
Surface Layers, must be measured on Sub-
stances which build Uniform Films not con-
sisting of Crystallites : Imission then agrees
with Wave-Mechanical Theory].—R. Haefer.
(Natwrwiss., 13th Jan. 1939, Vol. 27, No. 2,
p. 32) Results differing from those of
Miller (135 & 3313 of 1937) whose films
probably consisted of crystallites.
TEMPERATURE SCALE FOR RuopIUM [Results
on Emissivity and Thermionic Properties]—
Wahlin & Whitney. (Journ. of Applied
Phys., Dec. 1938, Vol. 9, No. 12, P. 745.)
THE TRUE TEMPERATURE SCALE OF AN
Ox1DE-COATED FiLaAMENT [Determination of
Spectral Iimissive Power from Measurements
of Reflection Coefficient].——C. H. Prescott,
Jr., & J. Morrison. (Review Scient. Instr.,
Jan. 1939, Vol. 10, No. 1, pp. 36-38.)

* GETTERSTOFFE UND IHRE ANWENDUNG IN
pER HOCHVAKUUMTECHNIK '’ [Book Review].
—Littmann. (Elektrot. u. Masch:bau, No. 47,
Vol. 56, 1938, pp. 635-636.)

DIRECTIONAL WIRELESS

A STRAIGHT-LINE BLIND-LLANDING SYSTEM
USING THE [ELECTROMAGNETIC HORN.—
Barrow & Lewis. (In paper dealt with in
1446, above.)

AIRCRAFT Rapio, 1939 [Ultra-Short and
Micro-Waves for Course Finding, Blind
Landing, Altimetering, (‘" Terrain Clearance "
Indication), etc: including the Use of
“ Horn ”’ Radiators of Wave-Guide Type,
giving * Pancake” Beams: the Metcall
“ Three - Light ” Blind - Landing System :
etc.].—D. Fink. (Electrenics, Jan. 1939,
Vol. 12, No. 1, pp. 10-14 and 43.)

Thre THEORY AND LEXPERIENCE OF BLIND
LaxpinGg.—D. Basim : Bendix Radio. (Proc.
Inst. Rad. Eng., Dec. 1938, Vol. 26, No. 12,
pP- 1429 : summary only.)

WIRELESS ALTIMETER [Western Electric
“ Wobbled Ultra-High-Frequency ~ Appar-
atus].—Espenschied & Newhouse. (IWireless
World, 2nd Ieb. 1939, Vol. 44, pp. 100-102.)
A Senxse-Finping Device ¥or USe WITH
SPACED-AERIAL DIRECTION FINDERS [partic-
ularly Suitable for High I'requencies and
C-R-Tube Receivers : Sense determined with
help of Second Observation with Changed
Electrical Connections].—R. A. Fereday.
(Journ. I.E.E., Jan. 1939, Vol. 84, No. 505,
Pp. 96-100.)

DEMONSTRATION OF THE VARIOUS METHODS
oF IRap1o DIRECTION FINDING WITH A
SmaLL SHorT-WaveE EmirTer.—H. Ristau.
(Zeitschy. f. tech. Phys., No. 11, Vol. 19,
1938, P. 444.)

MurLTipLE COURSES OF AN AFERONAUTICAL
RaDIo RANGE BEAacoN, AND THE CAUSES OF
Tuis PHENOMENON.—S. Yonezawa & K.
Hiraoka. (Nippon Elec. Comn. Eng., Dec.
1938, No. 14, pp. 467—481.) Almost identical
with the paper dealt with in 1010 of March.



200

THE WIRELESS ENGINEER April, 1939

ACOUSTICS AND AUDIO-FREQUENCIES

1495.

1490.

1497.

1498.

1499.

1500.

1501.

1502.

1503.

1504.

PEDRO THE VODER : 4 MACHINE THAT TALKS
['* Voice-Operation Demonstrator ** for San
Francisco Exposition and New York World’s
Yair].—(Bell Lab. Record, Feb. 1939, Vol. 17,
No. 6, pp. 170-171) Developed {from
Dudley’s speech synthesiser (1038 of 1937).
See also Science, 13th Jan. 1939, Supp.
pPp. 6—7, and Electronics, Feb. 1939, p. 19.

TEMPERATURE REDUGTION IN HIGH-POWERED
LoupsrEAakERs [including Experimental Re-
sults on Replacement of Air in Air-Gap by
Helium and Hydrogen, making possible
Very Light Speech Coils or, alternatively,
Increased Operating Efficiency] —F. Massa.
(RCA Review, Oct. 1938, Vol. 3, No. 2,
Pp. 196-202.)

OUTPUT STAGE AND LOUDSPEAKER [Per-
missible Distortion Limits for Varying
Degrees of Fidelity (Spurious Combination
Tones, Cross Modulation, etc.) :  Usual
Graphical Treatment of Elliptical Load Lines
only an Approximation: Comparison of
Triodes, Tetrodes, & DPentodes (with &
without Negative Feedback) on Various
Types of Loading, and the Design of Loud-
speaker Transformers].—1°. Langford Smith.
(Wireless World, oth & 16th Feb. 1930,
Vol. 44, pp. 133-136 & 167-170). Based
on a Sydney World Radio Convention paper.

D1vERSE TRANSFORMER LoADING [Problems
in operating Several ILoudspeakers from
One Amplifier].—N. Partridge. (Wireless
World, 23rd Feb. 1939, Vol. 44, pp. 189-191.)

TueE ELECTRO-ACOUSTICAL ENGINEER AND
THE ARCHITECT [and the Use of the *‘ Flat ’
Loudspeaker].—(FElektvot. w. Masch:bau, No.
46, Vol. 56, 1938, p. 615.)

INDOOR AND OUTDOOR KRESPONSE OF AN
ExpoNENTIAL  HoOrN  [Measurements).
Boner, Wayne jones, & Cunningham.
(Journ. Acous. Soc. Am., Jan. 1939, Vol. 10,
No. 3, pp. 180-183))

ConcentrIC FoLpED-HorN DEsiGN [and Its
Advantages over ‘‘ Snail-Shell ” and Other
Compressed Exponential Horns).—A. J.
Sanial. (Electronics, Jan. 1939, Vol. 12,
No. 1, pp. 16-18)

WOXR  HIGH-FIDELITY RECEIVER WITH
BAFFLE PLATES IN FRrONT OF CoNE, ETC.—
Wilmotte. (See Lorenzen, 1431, above.)

FUNDAMENTAL VIBRATION OF A4 RECTANGU-
LAR PLATE [Combination of Graver Tones
of Transverse Vibrations]—M. D. Waller.
(Nature, 7th Jan. 1939, Vol. 143, pp. 27-28.)
MEASUREMENTS ON ACOUSTIC KRESONATORS.
—H. Gemperlein. (Hochf tech. u. Elek:akus.,
Dec. 1938, Vol. 52, No. 6, Pp. 193—201.)

Oscillograms are given of the resonance curves
and the onset and decay of acoustic oscillations in
a one-dimensional resonator (a long thin iron tube ;
Fig. 1) and in a three-dimensional resonator (Lamé’s
tetrahedron ; Fig. 5). The circuit used is shown
in Fig. 1. Absorption measurements are also des-
cribed (§1v; circuit Fig. 12) which were made

to determine the degree to which a three-dimensional

resonator is suitable for measuring the acoustic

absorption of materials such as swan’s-down.

1505. A BIBLIOGRAPHY ON RECORDING [and Repro-
duction, of Gramophone Records].—]. G.
Sperling.  (Communications, Dec. 1938, Vol.
18, No. 12, pp. 22 and 27))

1506. EXPERIMENTAL CONSIDERATION UPON THE
A.C. ERASING ON THE MAGNETIC RECORD-
ING, AND PROPOSITION OF THE NEwW
RECORDING DMrTHOD.—Nagai, Sasaki, &
Endo. (Nippon Elec. Comm. Eng., Nov.
1938, No. 13, pp. 445—447.) A summary
was dealt with in 4420 of 1938.

1507. ELECTRICAL NETWORKS FOR SOUND RECORD-
ING.—LV. L. Hopper. (Electronics, Jan.
1939, Vol. 12, No. 1, pp. 44 and 46: sum-
mary only.)

1508. ““ MorioN PICTURE SOUND ENGINEERING
[Book Review].—Acad. of Mot. Pic. Arts &
Sciences. (Journ. Acous. Soc. Am., Oct.
1938, Vol. 10, No. 2, p. 150.

1509. SOUND AMPLIFICATION AND PUBLIC ADDRESS
[especially in Buildings with Defective
Acoustics, Excessive Reverberation Time :
etc.|.—J. de Boer. (Philips Tech. Review,
Aug. 1938, Vol. 3, No. 8, pp. 221-227))

1510. T ELECTRO-ACOUSTIC INSTALLATION IN
THE [LEAGUE OF NATIONS PALACE IN GENEVa.

-N. A. J. Voorhoeve & J. P. Bourdrez.
(Philips Tech. Review, Nov. 1938, Vol. 3,
No. 11, pp. 322-330.)

1511. NEW APPLICATIONS FOR HicH-Power PuBLIC
ADDRESs SvsTiEMS [for Beach Patrol (in-
cluding Location of ILost Children): U.S.
Army Signal Corps System, with Sound
Radius over 1 Mile, for Crowd of 250 ooo].

(Electronics, Nov. 1938, Vol. 11, No. 11,
p. 40.)

1512. LONG-DisTaNcE CONFERENCE SvySTEM [with

Loss Control and Echo Suppression by Use

of ““ Volcas '].—H. A. Ltheridge. (Bell
Lab. Record, I'eb. 1939, Vol. 17, No. 6,
pp. 181-134.)

1513. A NEw PHiL1Ps STuDIO EQUIPMENT [K. R. O.
Hilversum).—(Philips Transmiiting News,
Sept. 1938, Vol. 5, No. 3, pp. 79-88.)

1514. LimiTING AMrLiFiErS [for Compressing the
Volume Range in Speech-Input Circuit :
Gates and Collins Types].-—(Proc. Inst. Rad.
Eng., Jan. 1939, Vol. 27, No. 1, Supp. p. ii.)

1515. A NEw LIMITING AMPLIFIER [ for Volume
Compression, Distortion Measurement, etc.
—Davis. (See 1415.)

1516, LINE EQUALISATION BY PREDISTORTION.
Creamer. (See 1749.)

1517. Music CHANNELs [as rented by B.B.C.,
Wire-Broadcast and Rediffusion Services,
etc: Required Performance and Iixisting
& Contemplated Methods], and THE Pro-
VISION oF Music CHANNELS ON 12-CHANNEL
CarriER CasLEs [including Test Results on
Bristol/Plymouth Route].—F. |. D. Taylor :
R. J. Halsey & D. G. Tucker. (P.O. Elec.
Eng. Journ. Jan. 1939, Vol. 31, Part 4,
pp. 270-279: pp. 280-285)
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1518,

1519.

1520.

1521.

1522.

1523.

1524.

A  TuBULAR DIRECTIONAL MICROPHONE
[Pressure-Type M.C. Microphone coupled
to Impedance Element of Fifty 3/8” diam.
Aluminium Tubes varying in Length from
3 to 150 cm by Equal Increments].—W. P.
Mason & R. N. Marshall. (Journ. Acous.
Soc. Am., Jan. 1939, Vol. 10, No. 3, pp.
206—215.) The use of this microphone for
broadcasting the 1937 American Legion
parade was referred to in 1016 of 1938.

ErFeECT OF PuvsicaL SIZE ON THE DIREC-
TIONAL-RESPONSE CHARACTERISTICS oF UNI-
DIRECTIONAL AND PRESSURE-GRADIENT
MicropHONES.—F. Massa. ([Journ. Acous.
Soc. Am., Jan. 1939, Vol. 10, No. 3, pp.
173-179.)

A DirecTtioNaL MicrorHONE wiTH CoON-
TROLLED CHARACTERISTICS.—A. J. Ebel
(Electronics, Nov. 1938, Vol. 11, No. 11,
PpP. 40 and 42..48.)

A METHOD OF EQUALISING THE FREQUENCY
CHARACTERISTIC OF A TELEPHONE TRANS-
MITTER [Carbon Microphone].—D. McMillan.
(P.0. Elec. Eng. Journ., Jan. 1939, Vol. 31,
Part 4, pp. 299-300.)

MICROPHONE WIND SCREENING [Hydro-
dynamical Principles : Comparison of Ber-
nouilli Screen and Much Larger Ellipsoidal
Screen|.—W. D. Phelps. (RCA Review,
Oct. 1938, Vol. 3, No. 2, pp. 203-212.)

EXPLORATION OF PRESSURE I'IELD AROUND
THE HumaN HEAD DURING SrEECH.—H. K.
Dunn & D. \W. Farnsworth. (Journ. Acous.
Soc. Am., Jan. 1939, Vol. 10, No. 3, pp. 184—
199.) A summary was referred to in 3980
of 1938.

KoNTak [Microphone] UNIT [for clamping on
Bridge of Any String Instrument, enabling
Tatter to be played through Broadcast
Receiver.—Amperite  Company. (Elec-
tronics, Jan. 1939, Vol. 12, No. 1, p. 64.)

. AcousTIiC PPROPERTIES OF VIOLINS OF OUT-

STANDING ToNE Quarity [IFrequency
Curves : Typical Resonance Regions: Im-
portance of Large T.ow-Frequency and Small
High-Frequency Amplitude : Comparison of
Old and New Instruments, —H. Meinel.
(Zeitschr. f. tech. Phys., No. 11, Vol. 19, 1938,
pp. 421—425.) For previous work see 213 of
January. Cf. also Saunders, KNoch, 571 of
February.

. THE DEPARTURE OF THE OVERTONES OF A

VIBRATING WIRE FROM A TRUE HAaRMONIC
SeriEs.—R. S. Shankland & J. W. Coltman.
(Journ. Acous. Soc. Am., Jan. 1939, Vol. 10,
No. 3, pp. 161-166.)

. DyNaMICsS OF THE PIANOFORTE STRING AND

THE HAMMER: ParT I-—HARD HAMMER.
M. Ghosh. (Indian Journ. of Phys., Nov.
1938, Vol. 12, Part 5, pp. 317—-330.)

1528. THE Force-TiME Law GOVERNING THE
IMpacT OoF A HAMMER ON A STRETCHED
STRING [Measurement of Instantaneous Force
of lmpact by Piezoelectric Mcthod : Cathode-
Ray Oscillograms equivalent to lForce-Time
Diagrams].—N. Davy, J. H. Littlewood, &
M. McCaig. (Phil. Mug., Feb. 1939, Series 7,
Vol. 27, No. 181, pp. 133-143.)

1529. A NEw MiTtnon rorR TUNING P1anos [Oc-
taves tuned Free of Beats, Major Tenths
Sharp (to give Beat Rates indicated), Fifths
Slightly Flat].—]. de Bremacker: W. B.
White. (Journ. Acous. Soc. Am., Oct. 1938,
Vol. 10, No. 2, pp. 155-156 : long summary.)
Incidentally, the writer designates as ‘‘ barbar-
ous ”’ the usual practice of not tuning pianos to true
octaves at the high and low ends, whereby brilliant
music is obtained at the expense of pathetic. This
opinion, and his new method of tuning, are roughly
treated by \White in the issue for Jan. 1939, Vol. 10,
No. 3, pp. 246-247.

1530. THE ELECTONE, AN LELECTRONIC PraNo
[licensed under Miessner Patents].—G. S.
Taylor:  Bretzfelder. (Electvonics, Jan.
1939, Vol. 12, No. 1, pp. 2628}

1531. STUDIES OF THE TONE QUALITY OF ORGAN-
Prpes @ 11—REED PrrEs [Oscillograms show-
ing Dependence on Blowing DPressure and
Relative Phases of Reed and Air Vibrations :
Nature of Coupling between Reed and
Resonator].—M. Mokhtar. (Phil. Mag.,
Feb. 1939, Series 7, Vol. 27, No. 181, pp.
195-199.)

1532. RESONANCE IN CERTAIN NON-UN1rORM TUBES
[Organ Pipes with Contained Solid Rods :
Two Cylinders of Different Diameters joined
by Flaring Connector].—A. T. Jones. (Journ.
Acous. Soc. Am., Jan. 1939, Vol. 10, No. 3,

pp. 167-172.)

1533. SOUNDS—PLEASANT AND UNPLEASANT [Study
of the Complex Nature of Musical Sounds].
N. Partridge. (Wireless World, oth Feb.
1939, Vol. 44, pp. 145-147.)

1534. THE FREQUENCY RATIOS OF THE TEMPERED
ScaLe [Difference between Tempered and
Just Scales explained by Use of Common
Fractions'.—C. Williamson. (Journ. Acous.
Soc. Am., Oct. 1938, Vol. 10, No. 2, pp. 135~

136.)

1535. Ture Errect or THE CONSONANT ON THE
VowEeL.—]. W. Black. (Journ. Acous. Soc.
Am., Jan. 1939, Vol. 10, No. 3, pp. 203-205.)

1536. THE HARMONIC STRUCTURE OF VOWELS IN
SINGING IN RELATION TO PITCH AND IN-
TENSITY.—B. Stout. (Journ. .dcous. Soc.
An., Oct. 1938, Vol. 10, No. 2, pp. 137-146.)

1537. SOUND ANALYSIS IN THE HUMAN EAR FROM
THE STANDPOINT OF VARIOUS THEORIES OF
HeariNg.—R. Hildebrandt. (Lrunktech.
Monatshefte, Dec. 1938, No. 12, pp. 3061—-363).
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1533. RESONANCE IN THE [EXTERNAL AUDITORY
Meatus [Method of Measurement by filling
the Meatus with Hydrogen and observing
Change in Intensity Level of Sound at
Different Frequencies : Pressure Magnitica-

tion due to Meatus Resonance].—T. S.
Littler. (Nature, 21st Jan. 1939, Vol. 143,
p. 118))

FREQUENCY DISTRIBUTION OF EIGENTONES
IN A THREE-DIMENsIoNAL CONTINUUM, and
DiSTRIBUTION OF LIIGENTONES IN A RECT-
ANGULAR CHAMBER AT low FREQUENCY
RANGE.—R. H. Bolt: D. Y. Maa. (Journ.
Acous. Soc Am., Jan. 1939, Vol. 10, No. 3,
Pp- 228-234: pp. 235-238.) At the meeting
at which these papers were read it was
suggested that in future the word ‘' eigen-
tone ”’ should be replaced by the more
specific terms ‘' normal {requency’ and

b »

“normal mode.’

1539

INVESTIGATION oF ROOM ACOUSTICS BY
STEADY-STATE TRANSMISSION MEASURE-
MENTS : I [Experiments in Small Model
Chamber, using Discrete Normal Frequencies
2501500 c/s from Special (" Multiple Capil-
lary ') Sound Source].—F. V. Hunt. (Journ.
Acous. Soc. Am., Jan. 1939, Vol. 10, No. 3,
pp. 216-227.)

AUDITORIUM ACOUSTICS AND SOUND ABSORP-
TIoN.—R. Vermeulen. (Philips Tech. Re-
view, Dec. 1938, Vol. 3, No. 12, pp. 363—371.)

1540.

1541.

MEASUREMENT OF ABSORPTION IN Roowus
WITH SOUND-ABSORBING CEILINGS [and Its
Difficulties]—]J. R. Power. (Journ. Acous.
Soc. Am., Oct. 1938, Vol. 10, No. 2, PP-
98-101.) A summary was referred to in
4395 of 1938.

SoUuND ABSORPTION OF Sxow [Absorption
Coefticients of TIreshly-Fallen Snow for
Various Frequencies : High Values].—G. W.
C. Kaye & E. J. Evans. (Nature, 14th Jan.
1939, Vol. 143, p. 80.)

EQuivaLExT LENGTHS AXD CORRECTIONS OF
LexeTn 1IN Acousrtic SysteEms.—F. H. van
den Dungen. (Revue d’Acoustique, [dated]
Jan./March 1938, Vol. 7, Tasc. 1/3, Pp-
1-19.)

EXCITATION AND STABILISATION OF THE
SINGING oF FLaMEs. —Z. Carriére. (Revue
d’Acoustique, [dated] Jan./March 1938, Vol. 7,
Fasc. 1/3, pp. 20-38.)

1542.

1543

1544.

1545.

THE DPROBABILITY OF THE LINEAR AND
NoN-LINEAR  VOLTAGES OCCURRING IN
CARRIER-FREQUENCY MULTIPLE SYSTEMS
[Calculations].—H. Jacoby & G. Ginther.
(Hochf:tech. w. Elek :akus., Dec. 1938, Vol. 52,
No. 6, pp. 201-209.)

Anthors’ summary :—The linear and non-linear
voltages arising in a multiple carrier-current system
are calculated on a simple assumption as fo the
amplitude distribution in a speech channel, whose
justification is given. Ior linear voltages, the
distribution function is calculated for the resultant
voltage, taking into account the effect of cross-
talk, the difference in loudness of the various

1540.
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speakers, and the attenuation of their connections
to the exchange. The final formula permits the
determination of the power which an amplifier must
yield in order to transmit # conversations simul-
taneously, of which each has a definite level at the
amplifier output.

The effective value of the “* klirr ’ voltages due
to the non-linearity of the common amplifiers on
the transmission path is calculated. This increases
with the square root of the number of conversations
for second-order combination tones and with the
number of conversations for third-order combina-
tion tones. Finally, the resultant of the com-
bination-tone voltages arising anew at each
amplifier is determined. Its r.m.s. value is propor-
tional to the square root of the number of amplifier
fields.

1547. CALCULATION AND MEASUREMENT OF NON-
LINEAR DistorTioNs IN  CARRIER-FRE-
QUENCY Transwmission SysTEMs.—H. Tisch-
ner. (Zeitschy. f. tech. Phys., No. 11, Vol. 19,
1938, pPp. 425-429.) i )

Author’s summary :—The non-linear distortions
caused by a symmetrical characteristic used over

a wide range are calculated by replacing the

characteristic by an exponential function. The

amplitude of the overtones is obtained by using

Bessel functions of the first kind and Weber

functions. An arrangement consisting of a buzzer

[curve-form and spectrum Fig. 4] and two resonant

circuits is suitable for measuring non-linear dis-

tortions. The spectrum and the curve-form are

very similar to those of the vowel a spoken into a

carbon microphone [Fig. 5; Fig. 7 shows cross-talk

attenuation of an amplifier].

1548. A NEW MICROPHOTOMETER FOR THE EVALUA-
TION OF AcousTICs Ricorps.—A. Narath &
K. Schwarz. (Zeitschr. f. tech. Phys., No. 11,
Vol. 19, 1938, pp. 465-469.)

1549. THE DIirFracTION OF LIGHT BY SounD FiLm
[and Tts Use for Sound Analysis, for deter-
mining the Frequency Characteristic of an
Amplifier, etc.].—J. F. Schouten. (Philips
Tech. Review, Oct. 1938, Vol. 3, No. 10,
PP 298-305.)

TEMPLATE FOR GRAPHING AUDIO-AMPLIFIER
PERFORMANCE.—H. W. Augustadt. (Bell
Lab. Record, Jan. 1939, Vol 17, No. 3,

PP. I53-154.)

1551. AN APPARATUS FOR DIRECT-RECORDING THE
PiTcH AND INTENSITY OF SoOUND [sup-
plemented by Radio Receiver, so that
Graphs of Radio Programmes may be
obtained]—J. Obata & R. Kobayashi.
(Journ. Acous. Soc. Am., Oct. 1938, Vol. 1o,
No. 2, pp. 147-149) Embodying an
improved version of the ' direct-reading
pitch recorder ' referred to in 1496 of 1938.

1552. THEORY OF THE CHROMATIC STROBOSCOPE
[for Measurement of Musical Note Fre-
quencies : 12-Disc Instrument with Adjust-
able Drive and Flashing Amplifier].—R:. W.
Young & A. Loomis. (Journ. Acous. Soc.
Am., Oct. 1938, Vol. 10, No. 2, pp. 1121 18.)
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1553.

1554

1556.

1557

1558.

1559-

1560.

1561.

1562.

. ABSORPTION EFFECTS

ANALYSER MEASURING THE RELATIVE PHASES
oF THE HArRMONICS OF A SOUND.—Z.
Carriere. (Journ. de Phys. et le Radium,
Jan. 1939, Series 7, Vol. 10, No. 1, Pp.
14—-22.)

APPARATUS FOR ACOUSTIC AND AuUDIO-
MEASUREMENTS [Automatic Equipment for
Reverberation, Response/Frequency, and
Other Measurements: A.C. Operated, Port-
able].—H. A. Chinn & V. N. James. {Journ.
Acous. Soc. Am., Jan. 1939, Vol. 10, No. 3,
PP- 239-245.)

IN  SouxD-TRANS-
MIsstoN MEASUREMENTS [and the Tentative
Standards of the American Standards
Association].—P. E. Sabine & L. G. Ramer.
(Journ. Acous. Soc. Am., Oct. 1938, Vol. 10,
Nc. 2, pp. 102-104.)

NoTE oN THE NEw NotTioN ofF ‘ Ecart
DIAPHONIQUE ~’ [introduced at CCIF, Oslo
Meeting].—L. Simon. (Ann. des Postes,
T. e¢ T, Jan. 1939, Vol. 28, No. 1, pp.
28-33.)

ABSOLUTE SoUND  MEASUREMENTS IN
Liguips [Discussion of Three Methods, par-
ticularly the Radiation-Pressure Method
and Its Use for Microphone Calibration].—
E. Klein. (Journ. Acous. Soc. Am., Oct.
1938, Vol. 10, No. 2, pp. 105-I1I.) A
summary was dealt with in 4410 of 1938:
for previous work see 2397 of 1938.

A MovING-CoIL PISTONPHONE FOR MEASURE-
MENT OF SouND-FIELD PRESSURE.—R. P.
Glover & B. Baumazweiger. (fourn. Acous.
Soc. Am., Jan. 1939, Vol. 10, No. 3, pp.
200-202.) A summary was dealt with in
4400 of 1938.

AN ADJUSTABLE TUNING-FOrRk FREQUENCY
STaNDARD [Weights on Prongs movable
while Running: Precise Method of Cali-
bration].—O. H. Schuck. (Journ. Acous.
Sec. Am., Oct. 1938, Vol. 10, No. 2, pp. 11g—
127.) Has been incorporated in the chrom
atic stroboscope dealt with above (1552).

TELEPHONE TRANSMISSION TESTING BY SUB-
JECTIVE METHODS.—W. West. (P.O. Elec.
Eng. Journ., Jan. 1939, Vol. 31, Part 4,
pp. 286—292.)

RECENT ADVANCES IN THE USE OF ACOUSTIC
INSTRUMENTS FOR ROUTINE PRODUCTION
TeSTING [0of Motors, Bearings, Motor Horns,
Signalling Devices, etc.].—B. Foulds. (Journ.
Acous. Soc. Am., Oct. 1938, Vol. 10. No. 2,
pp. 128-134.)

TaE OpPTICAL PHENOMENA OF A SUPERSONIC
GRATING IN THE CIRCULAR OPENING OF A
QuarTz RING [in Air and in a Liquid:
Stationary Supersonic Fields produced Not
Only by Radial Vibrations but by Many
Other (chiefly Transverse) Modes: etc.].—
J. Cefovska. (Journ. de Phys. et le Radium,
Feb. 1939, Series 7, Vol. 10, No. 2, pp. 97—
103.)
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1563.

1564.

1565.

1566.

1567.

1569.

1570.

1571.

1572.
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DissirATIVE AcousTic REFLECTION COEFFI-
CIENTS IN (GASES BY ULTRASONIC INTER-
FEROMETRY [Modification of Theory of
Acoustic Resonator Interferometer: Ex-
perimental Requirements and Adjustments].
—R. S. Alleman. (Phys. Review, 1st Jan.
1939, Series 2, Vol. 55, No. 1, pp. 87-93.)

Ox EXPERIMENTS TO TEST THE OCCURRENCE
OF SUPERSONIC-WAVE  DISPERSION  IN
Liguins [Velocities of 53 Mc/s Wave in
Water, at Various Temperatures, All Slightly
Smaller than Corresponding Values for
7.5 Mc[s Wave].—R. Bir. (Helvetica Phys.
Acta, Fasc. 6, Vol. 11, 1938, pp. 472475
in German.)

THE DISPERSION OF SUPERSONIC WAVES IN
CasTOR OiIL [Value greater than Theory of
Viscosity Effects predicts].—L. Zachoval.
(Comples Rendus, 23rd Jan. 1939, Vol. 208,
No. 4, pp. 265-266.)

PROPERTIES OF DOUSBLE REFRACTION OF
L1QUIDS, CREATED BY SUPERSONIC WAVES,
and ON WAVES OF THERMAL AGITATION IN
Liguips.—R. Lucas. (Jouwrn. de Phys. et le
Radium, Jan. 1039, Series 7, Vol. 10, No. 1,
pp. 151-152 S: Feb. 1939, No. 2, pp. 60-74.)

THE QuUEsTION OF COLLISION EXCITATION OF
INTRA-MOLECULAR OscILLaTIONS [Theoreti-
cal Discussion of Measurements on Super-
sonic Dispersion].—A. Eucken & L. Kiichler.
(Zetischy. f. tech. Phys., No. 12, Vol. 19,
1938, pp. 517-521: Physik. Zeitschy., 15th
Dec. 1938, Vol. 39, No. 23/24, pp. 831-835.)

. AcousTIiC RELAXATION PHENOMENA [in Gases

and Liquids: Variation with Pressure,
Temperature, and Presence of Other Gases :
Relation to Molecular Processes : Absorp-
tion, Disperson, Relaxation Time in Liquids].
—H. O. Kneser. (Zeitschr. f. tech. Phys.,
No. 12, Vol. 19, 1938, pp. 486—492 : Physik.
Zeitschy., 15th Dec. 1938, Vol. 39, No. 23/24,
pp. 800-806.)

THE NATURE AND EMPLOYMENT OF SUPER-
soNIC WAaVEs [Survey].—E. C. Metschl.
(E.T.Z., 12th Jan. 1939, Vol. 60, No. 2,
Pp- 33-40.)

THE PRESENT POSITION OF RESEARCH ON
UrtrasoNIcs. — E. Baumgardt. (Revue
&’ Acoustique, [dated] Jan./March 1938, Vol.
7, Fasc. 1/3, pp. 39-72.)

THE ABSORPTION OF SOUND IN CARBON
D10XIDE AND OTHER GasES [Confirmation of
Collision Theory of Anomalous Absorption :
Effect of Impurities : etc.].—V. O. Knudsen
& E. F. Fricke. (Journ. Acous. Soc. Am.,
Oct. 1938, Vol. 10, No. 2, pp. 89—97.)

Tue VELOCITY OF SOUND IN BINARY Mix-
TURES OF L1QUIDS, BY A RESONANCE METHOD.
—C. Silceanu. (Comptes Rendus, 9th Jan.
1939, Vol. 208, No. 2, pp. 83-85.)
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1573. THE INTERNAL ['RICTION OF SoLID BODIES :
II-—THERMAL DAMPING IN I'LEXURAL OQSCIL-
LATiONs.—K.  Bennewitz & H. Rotger.
(Zeitschv. f. tech. Phvs., No. 12, Vol. 19,
1938, pp. 521-526: Physik. Zeitschr., 15th
Dec. 1938, Vol. 39, No. 23/24, pp. 835-840))

1574. DIRECT OBSERVATION OF RAYLEIGH WAVES
IN CasE ofF ToraL RErFLECTION.—Kret-
schmer & Rschevkin. (Comptes Rendus
(Dokladv) del’Acad. des Sci. de ' URSS, No. 1,
Vol. 20, 1938, pp. 17—20: in English))

1575. PROPAGATION oOF EXrrosioN WAVEs 1N
Liguips AND SoLID BoODIES.—von Schmidt.
(See 1368.)

PHOTOTELEGRAPHY AND TELEVISION

1576. OBSERVATIONS ON SKY-WAVE TRANSMISSION
ON [Television] FREQUENCIES  ABOVE
40 MEGACYCLES, and A STUDY OF ULTRA-
HIGH-FREQUENCY WIDE-BAND I’ROPAGATION
CHARACTERISTICS.—Goddard : George. (See

1344 & 1346.)

DEFLECTION LRRORS OF ELECTRIC AND
MAGNETIC DEFLECTING SysTEMS [Calcula-
tions : Variation with Form of Deflecting
Yield].—W. Glaser. (Zeutschr. f. Physik,
No. 5/6, Vol. 111, 1938, pp. 357-372.)

The general theoretical form of the electric and
magnetic deflecting fields is derived from their
properties of symmetry and the fundamental
electromagnetic equations (§§ 1, 2). The * ideal ”
deflection, in which the deviation is strictly propor-
tional to the deflecting fields and no spot distortion
occurs, is calculated (§ 3) from the equations of
motion of the electron. The spot distortions are
derived (§ 4) by considering terms of higher order
in the expressions for the deflecting fields; the
effect of finite cross-section of the electron beam is
worked out. It is found that there is a *“ propor-
tionality error,” in which the deflection is not
strictly proportional to the deflecting fields; this
increases as the cube of the angle of deflection but
does not affect the focusing of the spot. Of the
two kinds of error due to the finite cross-section
of the beam, one, the * deflection coma,” is propor-
tional to the square of the angle of beam opening
and directly proportional to the ideal deflection :
the other, the * deflection astigmatism,”” is directly
proportional to the angle of beam opening and to
the square of the deflection, and gives rise to
elliptical distortion of the spot. Errors due to a
skew position of the undeflected beam with respect
to the axis of the deflecting system are also con-
sidered.

1577-

1578. UsiNnG  ELECTRO-MAGNETIC  DEFLECTION
CATHODE-RRAY TuBES IN THE TELEVISION
RECEIVER : SCANNING, SYNCHRONISING, AND
PowgR-SuPPLY CIRCUITS AND CONSTRUCTION
FOR FIVE- AND NINE-INCH KINESCOPES.—
J. B. Sherman. (QST, Feb. 1939, Vol. 23,
No. 2, pp. 40—44 and 1006.)
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1579. TELEvisioN DEerreEcTION CIrRCUITS.—E. W.
Engstrom & R. S. Holmes. (Electronics,
Jan. 1939, Vol. 12, No. 1, pp. 19-21 and 32.)

1580. DIRECTIVE [Electron-Beaming] AcCTiON AND
CoNTROL SrLoPE IN CATHODE-Ray TELE-
visioN TUBEs.—E. Schwarz. (Zeitschr. f.
tech. Phys., No. 11, Vol. 19, 1938, pp.
454-457-)

The concentrating electrode of a cathode-ray
tube (Wehnelt cylinder) is frequently also employed
to modulate the intensity of the electron beam, in
which function the greatest possible steepness of
slope of the control characteristic is desirable.
The investigations here described were undertaken
to find the optimum compromise, for these two
réles, between anode current and concentration in
a large projection tube (for 40 kv), and control
slope and concentration in a small receiving tube.
The electrode system and tube used are shown in
Fig. 1; sets of characteristic curves are given,
taken under various conditions ([Fig. 2, anode
current ; Iig. 3, angle of beam opening; Fig. 4,
current density; Fig. 5, control characteristics
and curves of equal beam opening ; Iig. 6, maxi-
mum angle and average steepness for various output
voltages ; Fig. 7, quality figure for various output
voltages). These are discussed and the optimum
slope deduced ; further work will refer to the
effect of various electrode forms.

1581. StuBBY TELE TUBE [Short Type 9” Videotron
Cathode-Ray Tube].—M. P. Wilder. (Com-
municattons, Nov. 1938, Vol. 18, No. 11,
p. 18)

. CHARACTERISTICS OF PHOSPHORS FOR
CATHODE-RRay TuBEs [Table of Data and
Spectral Curves|.—Headrick. (Electronics,
Dec. 1938, Vol. 11, No. 12, p. 31.)

THE MAGNETIC SUSCEPTIBILITY OF POTas-
siuM  BrROMIDE CrysTaLs wiITH CoOLOUR
CENTRES [Difference Measurements with
Very Sensitive Magnetic Balance: Its
Theory : Susceptibility Measurements sup-
port Assumption that Colour Centres are
Free Alkali Atoms].—P. Jensen. (d4d#nn. der
Physik, Series 5, No. 2, Vol. 34, 1939,
pp. 161-177.)

1583.

TrLEvisioN OutruT  CirculTs [and the
Difficulties associated with Many Methods
of connecting Receiver, C-R  Tube, &
‘ Sync Separator ”: a Method Free from
These] —W. T. Cocking. (Wireless World,
23rd Feb. 1939, Vol. 44, pp. 174-177)

1584.

. IMAGE SCANNING IN COLOUR-TELEVISION
TransmissioN [Theoretical Considerations :
the IF'undamental Necessity for Three Para-
meters : the Impracticability of the Choice,
for These, of Wavelength, Intensity, and
Saturation Factor: the Practicability of
the Three-Colour System: Two Conditions
for the Successive Use of a Single Channel,
and Practical Ways of fulfilling These].—
H. Pressler. (Funktech. Monatshefte, Dec.
1938, No. 12, Supp. pp. 89-93.)
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1586.

THE

CHANNEL WIDTH AND RESOLVING POWER IN
TELEVISION SysTEMs [Relation between
Horizontal and Vertical Definition (Equality
for m/rN?* = 0.41) and between Horizontal
Defection and Band Width: Effect of
Phase Non-Linearity on Wave Forms:
Measures of Phase Distortion and Applica-
tion of Tolerances to Various DModern
Systems :  etc.].—]. C. Wilson. (Journ.
Television Soc., [dated] June 1938, Series 2,
Vol. 2, Part 11, pp. 397-420.)

In the subsequent discussion, Bingley (Philco)
stresses the importance of single-sideband opera-
tion, thus increasing the highest video frequency
transmitted, and recommends that the factor o.41
should be increased if possible to 0.73, to improve
picture (uality.

1587.

1589.

1590.

I591.

1592.

1594.

1595

H.F. CABLES :
Low-Loss CONDUCTORS
Frequencies, in Television
Monitoring, etc.].—C. E. Maitland.
less World, 23rd TFeb. 1939, Vol
192—-194.)

CONSTRUCTION AND USE OF
for Ultra-High
Redistribution,
(Wirve-
41, PP

. MEASUREMENTS OF HIGH-FREQUENCY CHAR-

ACTERISTICS OF CONCENTRIC CABLES LAID
AT HivosH1 [with Spiral Wire Supporter and
Siltk  Suspension].- Shinohara, Yoshimura,
& Hirayama. (Nippon Elec. Comm. Eng.,
Nov. 1938, No. 13, pp. 413—42I1.) A
summary was dealt with in 3405 of 1938.

TeLEVISION STATION W2XAX  [Chrysler
Building, New York City] : PArRT I-—TRraANS-
MITTER.—P. C. Goldmark. (Commaunica-
tions, Nov. 1938, Vol. 18, No. 11, pp. 7-10.)

TELEVISION TRANSMITTER, 1 KW TvyPE FOR
GENERAL SALE-—RCA. (Communications,
Dec. 1938, Vol. 18, No. 12, p. 31)

HI1GH-FREQUENCY, FREQUENCY-CHANGING,
AND DETECTOR STAGES OF TELEVISION
RecrvErs.—M. J. O. Strutt. (L’Onde
Elec., Jan. 1939, Vol. 18, No. 205, pp. 1.j—26 :
to be contd.)

TELEVISION AMPLIFIERS WITH NEGATIVE
FEeEpBACK [Graphical Treatment assisting
the Study of the Processes involved, and
agreecing well with Experimental Results].
A. Plefferl. (funktech. Monatshefte, Dec.
1938, No. 12, Supp. pp. 93-95.)

. AN APPARATUS FOR MEASURING PHASE AND

Group TRANSIT TimeEs ar1 ULTrRA-HiGH
FREQUENCIES [e.g. in Television Amplifiers].
—Roosenstein.  (See 1621.)

TyrpE EL 50 SECONDARY-EMISSION VALVE
FOR TELEVISION WAVELENGTHS.—(See under
** Valves & Thermionics.”)

REsISTORS AT VIDEO FREQUENCIES [Investi-
gation of Use of Inductive Wire-Wound
Resistances to replace Non-Inductive Re-
sistance plus Capacitance-Compensating In-
ductance : Circuit for measuring Impedance
apart from Effect of Shunt Capacitance].—
A. W. Barber. (Llectronics, Jan. 1939,
Vol. 12, No. 1, pp, 38 and 40, 42}
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1596.

1597.

1598.

1599.

1600.

1601.

1602.

1603.

1604.

106035,
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TELEVISION ; THE SYNCHRONISING SIGNALS
with Particular Attention to Interlaced
Scanning :  Iinglish & German (von

Oettingen} Methods and the Writer’s Hali-
Line Phasec-Retardation System : the Ad-
vantage of the Rotating-Disc Generator over
Static Generators].—R. Barthélémy. (L’Onde
Llec., Jan. 1939, Vol. 18, No. 205, pp. 27-37.)

TELEVISION wITH NIPKOw Disc AND INTER-
LACED SCANNING [and the Special Steps to
obtain the Necessary Highly Accurate Syn-
chronisation].—H. Rinia. (Philips Tech.
Review, Oct. 1938, Vol. 3, No. 10, pp. 285-
291.) For the original equipment f{for
sequential scanning see 3333 of 1937.

1H1GH-SPEED SYNCHRONOUS MOTOR EMPLOYED
1N BritisH TELEVISION [for driving Scophony
Scanning Mechanism : 30375 r.p.m.].—J. H.
Jupe : Scophony. (Electronics, Dec. 1938,
Vol. 11, No. 11, p. 38))

TeLEvVISION TEST LQUIPMENT.—RCA. (Cowi-
munications, Dec. 1938, Vol. 18, No. 12,

PP. 29-31.)

TELEVISION STANDARDS : A DISCUSSION OF
THE PROPOSED [R.M.A. STANDARDS FOR THE
US.A—A. F. Murray. (Communications,
Dec. 1938, Vol. 18, No. 12, pp. 14-16 and
28, 33.)

SARNOFF'S STATEMENT ON TELEVISION.—D.
Sarnoff. (Communications, Nov. 1938, Vol.
18, No. 11, pp. 19 and 20.)

EpucartioN or THE TELEVISION ENGINEER. —
\W. H. Date. (Journ. Television Soc., {dated
June 1938, Secries 2, Vol. 2, Part 11, pp.
445-449 © Discussion pp. 449-453.)

“DER  FERNSEHUDIENST DER [DEUTSCHEN
RE1cHsPosT ' [Television Service of German

State Post Othce: Book Review].—A.
Gehrts. (E.7.Z., sth Jan. 1939, Vol. 60,
No. 1, p. 30)

INTERNATIONAL TELEVISION CONFERENCE IN
7ZUrIicH [Notes on l.arge-Scale Projection,
Present State of Television in Germany,
New Short-Wave Valves, Mechanical Scan-
ning Device, Permissible Phase Distortion,
Errors due to Cable Transmission, Eiffel
Tower Emitter, Propagation in Switzertand,
Synchronising Impulses, ectc.].—(E.N.T".,
Dec. 1938, Vol. 15, No. 12, pp. 379-382.)
The full papers will be published in a special
issue of the Schweizer Archiv fiiv angewandie
Wissenschaft und Technik.

A New METHOD OF MEASURING IKERR-
Errect INERTIA [using Stroboscopically
Illuminated Progressive Supersonic Wave as
Analyser : Circuit: Some Results for
Nitrobenzol and Other Organic Liquids].—
O. Macrcks & W. Hanle. (Zestschr. f. tech.
Phys., No. 12, Vol. 19, 1938, pp. 538-541:
Physik. Zeitschr., 15th Dec. 1938, Vol. 39,
No. 23/24, pp. 852-855.)
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1606. THE CAUSE OF THE DISTURBING SIGNAL IN
TeLEVISION PIck-Up TusEs.—W. Heimann
& K. Wemleuer. (Zeitschr. f. tech. Phys.,
No. 11, Vol. 19, 1938, pp. 451-454.)

The resulting disturbance, as seen in the received
image, is illustrated by Fig. 2, which shows a
darkening of the image towards the side at which
the scanning begins. To explain this, the scanning
mechanism of the pick-up tube is investigated;
Fig. 3 shows the variation with time of the potential
of an image element under unilluminated and
illuminated conditions (taken with a special tube—
1947 of 1938). The sudden rise in potential at the
moment of scanning is found to be due to the
emergence of secondary electrons (Iig. 4), whose
movements are explained in the light of Fig. 3.
Fig. 5 shows the potential variation with time
of three elements of the scanned mosaic along one
line, Fig. 6 a three-dimensional model of the mosaic
potential during scanning, Fig. 7 the potential
variation with time of the two external elements
with scanning symmetrical in time. These show
that the disturbance is due to the unsymmetrical
rise in potential at the end of the scanning line,
which occurs with saw-tooth scanning.

1607. THE STRUCTURAL CHARACTERISTICS OF
CErRTAIN SILVER Firms [used as Photo-
cathode Bases in Television Image Analysers,
etc: Classification into Mosaics and Trans-
lucent Films: Two Types of Mosaic:
Process of Agglomeration : Composition of
Translucent Iilm].—S. F. Issig. (Journ.
of Applied Phys., Jan. 1939, Vol. 10, No. 1,
pp. 61-72.)

1608. THE DBEHAVIOUR oF CoMPOSITE PHOTO-
cATHODES OF K, Rb, AND Cs 1N THE ULTRA-
VioLET REeGION.-—W. Kluge. (Zeitschr. f.
tech. Phys., No. 12, Vol. 19, 1938, pp. 597—

600 : Physik. Zeitschr., 15th Dec. 1938,
Vol. 39, No. 23/24, pp. 911-914.)
¥rom the ALEG Valve Factory, Berlin. Measure-

ments of the emission spectra of composite photo-
cathodes of the type Ag-K,0-IKX are here given
which extend down to 225 mu. They still show a
band structure ; the number of bands appears to
increase with the atomic weight of the alkali metal.
In a discussion of metal and semiconductor sur-
faces, ‘‘ it is proposed to consider these bands as
an absorption spectrum, measured photo-electric-
ally, of the [alkali] oxides in question, whose
lattices are distorted Dby built-in atoms of the
alkali and silver.”

1609. THE ACTION OF COMPOSITE PHOTOCATHODES.
‘H. Teichmann. (Zeitschr. f. tech. Phys.,
No. 12, Vol. 19, 1938, pp. 600-602 : Phystk.
Zeitschy., 15th Dec. 1938, Vol. 39, No. 23/24,

PpP. 914-916.)

For previous work see 1546 of 1938. It was
there indicated that the behaviour of the inter-
mediate layers of composite photocathodes
resembles that of electronic semiconductors. New
measurements (wavelengths joo-1000my) are
here given which support this view and provide
information on the position and magnitude of the
spectral maximum of the yield of the external
photoeffect at these cathodes.
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1610. THE PHOTOELECTRIC PROPERTIES OF CAESIUM
CATHODES WHEN SIMULTANEOUSLY EXCITED
BY LIGHT AND ELECTRON BOMBARDMENT
[under Certain Operating Conditions, Sum-
mation of Emissions completely Inapplic-
able: Positive or Negative Effect of
IHlumination according to Velocity of Ex-
citing Electrons : Possibility of New Photo-
cells with Sensitivity Many Times Larger
than Normal: Even Greater Lfiect of
Second Electron Stream instead of Light
(involved in Effectiveness of Secondary-
Emission Multipliers) : etc.].—P. Shmakoff.
(Journ. Television Soc., [dated] June 1938,
Series 2, Vol. 2, Part 11, pp. 421—424.)
For previous work see 4152 of 1936.

1611. ON THE DBEHAVIOUR OF SoME VACUUM
P1uoroCELLS AT Hicn VorLTAGES AND HigH
Lummnous Frux.—H. Kriger & F. Weidert.
(Zeitschv. f. tech. Phys., No. 2, Vol. 20,
1939, Pp. 50-55.)

Authors’ summary :—'* With a caesium and a
potassium vacuum photocell, for a luminous flux
of about 1000 lumens and accelerating potentials
from 100 to 1000 volts, the variation of photo-
electric current with luminous flux was measured ;
departures from the proportionality between
current and flux were found. Prolonged tests with
various values of luminous flux and of potential
showed that with both types of cell the combination
of high potentials and high luminous fluxes led to
a rapid deterioration (loss of sensitivity) of the cell.”
It is pointed out that several further points ought
to be investigated, such as the restoration of
damaged cells by months of rest, the effect of the
spectral composition of the high luminous flux on
the deterioration caused, the influence of the
method of preparing the sensitive layer, etc.

1612. SURFACE AND VOLUME PHOTOELECTRIC EmIs-
SION FRrROM BaRrIUM [Spectral Sensitivity
Measurements : Comparison with Theory].
—R. J. Cashman & E. Bassoe. (Phys.
Review, 15t Jan. 1939, Series 2, Vol. 53,
No. 1, pp. 63-69.)

1613. A NEw TyrPE OF PHOTOELECTRIC CELL
[Thin Layer of Mercuric Oxide illuminated
through Transparent Cellophane Anode:
lllumination diminishes Resistance : Effect
of Duration of Current Passage, of 1llumina-
tion Intensity, of Duration of Illumination,
of Voltage: Spectral Sensitivity Distribu-
tion: Limit of Measurable Flux]—G.
Déchéne. (Comptes Rendus, oth Jan. 1939,
Vol. 208, No. 2, pp. 95-97.)

1614. INITIAL DRIFT IN PHoOTOCELLs [Copper-
Oxide Photox Cells : Measuring Apparatus
and Comparison of Results with Selenium-
Cell Measurements].—E. D. Wilson. (FElec-
trontcs, Jan. 1939, Vol. 12, No. 1, pp. I5
and 33.)

1615. CoNTrROL OF ELECTRON CURRENTS WITH A
THREE-ELECTRODE CRYSTAL, AND A MODEL
OF A BARRIER LaveEr.—Hilsch & Polhl.
(See 1683.)
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1616. SELECTIVE SIDEBAND versus IDOUBLE SIDE-
BAND TRANSMISSION OF TELEGRAPH AND
FAcSIMILE  SI1GNALS.—Smith, Trevor, &

Carter. (See 1751.)
1617. PICTURE TRANSMISSION BY THE SIEMENS-
KArRoLUs SysTEM.—G. M. Jones. (Journ.

Television Soc., [dated] June 1938, Series 2,
Vol. 2, Part 11, pp. 425-429.) In the sub-
sequent discussion the writer (G.I.O.,
London) mentions that it is proposed to
abandon individual tuning forks at the
receivers and to take the synchronising tre-
quency from some standard-frequency
source (The Hague, Chelmsford, or Dollis
Hill) : ** we should then have one standard
synchronising control throughout Europe.”

MEASUREMENTS AND STANDARDS

1618. A RESONANCE CURVE METHOD FOR THE
ABSOLUTE MEASUREMENT OF IMPEDANCE AT
FREQUENCIES OF THE ORDER 300 Mc/s.—
R. A. Chipman. (Journ. of Applied Phys.,
Jan. 1939, Vol. 10, No. 1, pp. 27-38))

“ A general theory is developed, together with a
simplified experimental procedure, which permits
the absclute mecasurement of the magnitude and
phase angle of any value of complex impedance, in
terms of the characteristic impedance of a parallel-
wire line to which the impedance to Lbe measurcd
is connected as one termination. The obse ved
quantities are the shape of the resonance curve of
the current in one of the line’s terminations obtained
by varyving the line length, and the length of line
tor maximum current. The eflects of distributed
line resistance and of radiation resistance on the
impedance measurements are discussed in detail.
Examples are given of the measurement of the
impedance of straight resistance wires, and of the
resistance of ‘ metullised * resistors, at a frequency
of 377 Mc/sec.” The accuracy of the method is
discussed and experimental data on the radiation
resistance of a parallel-wire line are given.

1619. PARALLEL-RESONANCE METHODS FOR PrE-
CISE MEASUREMENTS OF HigH IMPEDANCES
AT RADIO FREQUENCIES, AND A COMPARISON
WITH THE ORDINARY SERIES-RESONANCE
METHODS [ Susceptance- " and “* Conduct-
ance-Variation ”’ Methods and Their Theo-
retical Advantages for High Impedances :
Practical Advantages of the Former except
perhaps for Very High Frequencies: Some
Results : Long Bibliography].—D. B. Sin-
clair.  (Proc. Inst. Rad. Eng., Dec. 1938,
Veol. 26, No. 12, pp. 1466-1497.) A sum-
mary was referred to in 1114 of 1938.
1620. A SURVEY OF ULTkA-HigH-FREQUENCY
MEASUREMENTS  [Transmission-Line and
Skin-Lffect Formulae: the Large Errors

caused by Neglect of Quadrature Com-
panent  of  Characteristic  Impedance :
Measurement DMethods for \Wavelength,

Power, Voltage, Reactance, Resistance, and
Current].— L. S. Nergaard. (RCA Review,
Oct. 1938, Vol. 3, No. 2, pp. 156-195.)
I'or an earlier paper see 4177 of 1936.
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1621. AN APPARATUS FOKk MEASURING PHASE
AxDp Group Traxsit Times a1 [Ultra-]
Hicn FRrReQUENCIES.—H. O. TRoosenstein,
(Zeitschr. f. tech. Phys., No. 11, Vol. 19.
1938, pp. 458—460.) ) ]

The apparatus is suitable for measuring the
phase transit time of passive quadripoles and of
amplifiers (e.g. for television). A null method of
measurement is used (circuit Fig. 2). A signal
from an emitter travels to a zero indicator by two
paths, on one of which it has known attenuation
and transit time, while the quadripole or amplifier
under investigation is connected in the other path.
The emitter, the method of measurement, and the
screening of a long coil (Fig. 3) giving a known
transit time are described. It is shown how to
determine the group transit time graphically from
the phase transit time.

1622. ON THE RESONANT FREQUENCY OF CLOSED
CONCEXNTRIC LINES New, More Exact
Mecthod of Calculation : Increased Accuracy
for Line of Length Small compared with
Quarter Wavelength].—\W. W. Hansen.
(Journ. of Applied Phys., Jan. 1939, Vol. 10,
No. 1, pp. 38—45.)

1623. ON THE MEASUREMENT OF LARGE Loss
ANGLES AT ULTRA-HiGH F'REQUENCIES
[primarily in Biological Work : Comparison
of Limits of Application, and Accuracy, of
Roosenstein-Tatarinov and Drude-Coolidge
Methods].—N. Malov.  (Tech. Phys. of
USSR, No. 10, Vol. 5, 1938, pp. 767-777:
in German.)

For the writer’s work on these methods see 3419
of 1937 and 250 of 1938. [t is now concluded that
for the investigation of strongly absorbing objects
the latter method (although with slightly narrower
limits of application) is the more accurate; par-
ticularly at the higher frequencies, where the self-
capacity of the indicator and of the end fixings, in
the Roosenstein-Tatarinov method, may exert a
considerable influence on the measurements.

1624. DESCRIPTION OF THE FREQUENCY METER FOR
METRIC Waves, Type MD 61 S.A.D.I.RR.
P. Gamet. (L’'Onde Elec., Jan. 1939, Vol. 18,
No. 203, pp. 53-56.)
SoME RECENT CONTINENTAL ADVANCES IN
THE PRINCIPLES, CONSTRUCTION, AND USE
OF SCIENTIFIC INSTRUMENTS [including Elec-
tron Microscopes and Straubel’s Ultra-High-
Frequency Ammeter (Polarised-Light Type)
& His Direct-Reading Wavemeter with
Variable Condenser rotated at 3000 r.p.m.].
‘M. Pirani. (Journ. Scient. Instr., Dec.
1938, Vol. 15, No. 12, pp. 389-405.)
AcorN TrriopE H.F. VALVE VOLTMETER
[Frequencies 20¢/s to 50Mc/s: with Ex-
ploring Head on Flexible Metal Tube].
Salford Elec. Instruments. (Journ. Scient.
Instr., Dec. 1938, Vol. 15, No. 12, p. 419.)

1627. ON 1tHE THEORY

1625.

16206.

OF THE THERMOELEC-
TRIC COUPLE (GENEKRAL I'RINCIPLES).—V.
Kovalenko. (Tech. Phys. of USSR, No. 10,
Vol. 5, 1938, pp. 780-805: in English)
Influence of vacuum conditions : derivation
of fundamental equation : the time lag.
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1628. DIRECT-READING [FIELD-STRENGTH MEASUR-
ING INsTRUMENTS.—L. Rohde & 1. Spies.
(Zeitschr. f. tech. Phys., No. 11, Vol. 19, 1935,
PP- 439-444.)

Instruments for measuring the field near the
emitter (of strength in general above 10mv/m ;
I'ig. 3) and the distant field (Fig. 7) are described
which are designed for use in very large ranges of
field-strength and frequency, while being simple
and rapid to manipulate. The instrument for near
fields can also radiate a known field of definite
polarisation, so that ** the field disturbance due to
the surroundings and to the presence of the
apparatus itself can be determined.” Trame aerials
are used ; the instrument for near fields (circuit
Fig. 1) combines a tuned frame and a valve volt-
meter. The instrument for distant fields (scheme
Fig. 4) also works on a direct voltage measurement ;
it is built on the heterodyne principle with a
logarithmic valve voltmeter and has the advantage
of high sensitivity, direct reading, and constancy.
The construction, ranges, etc. are described ; an
example of measurement of 4 9gm wave is given
and compared with the theoretical curve (Fig. 8).

1629. ON THE AcCCURACY OF Rapio FiELD-IN-
TENSITY MEASUREMENT AT BROADCAST
I'REQUENCIES [for Commercial EEquipments,
Not Greater than 209% without Special
Precautions : 15% Error in Certain Sets due
to Assumption that Loop has Same Voltage
Step-Up for Distributed Induced Voltage
as for Lumped Voltage at Centre: Correc-
tion Factor for this Error: Methods for Its
Elimination (including Baker & Huxley's) :
etc.].—H. Diamond, K. A. Norton, &
E. G. Lapham. (fourn. of Res. of Nat. Bur.
of Stds., Dec. 1938, Vol. 21, No. 6, pp. 795
818.)

1630. THE RELATION OoF THE CARRYING CAR TO THE
ACCURACY OF PORTABLE FIELD-INTENSITY-
MeasurinGg EguipMeNT [Field Distortion
due to Secondary Iield from LEddy Currents
in Metal Parts: Changes with Dosition of
Car: a Compensation Method : Measure-
ment Errors independent of lFrequency in
Broadcast Band].—]. H. Dewitt, Jr., &
A. C. Omberg. (Proc. Inst. Rad. I'ng., Jan.
1939, Vol. 27, Na. 1, pp. 1-4.)

1631. THIN PIEZOELECTRICALLY-EXCITED QUARTZ
Discs PoSSESSING MORE THAN ONE NATURAL
FrREQUENCY [in the Neighbourhood of the
I'undamental Transverse Oscillation] —R.
Schiffermiiller.  (Zeitschv. f. tech. Phys.
No. 11, Vol. 19, 1938, pp. 460-475.)

‘ Experiments are described which show that
thin quartz discs exist which possess a series of
discrete natural frequencies in the neighbourhood
of the frequency of the fundamental transverse
oscillation. It appears that these arc related to
definite parts of the disc. The number and range
of these resonance {requencies is increased by using
firm sputtered-on metal electrodes, as can be shown
optically. The multi-wave property of the quartz
disc can also be found in the electrical resonance
circuit, but only when the disc has not got such
firmly deposited electrodes: multi-peak Cady
characteristics have been plotted. With firm
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sputtered electrodes the effect of the oscillations on
the resonance circuit disappears. lixplanations
of the phenomena are indicated.”

1632. SMaLL TEMPERATURE COEFFICIENT OF FRE-
QUENCY OF QuarTz PLATEs [Survey, and
Writer’'s Work leading to Production of
Approximately Zero-Coefficient Plates for
300-1100 ke/s by Suitable Choice of Ratio
7’ to X in AT-Cut Plates: also Luminous
Plates (about 3.4 Mc/s) with Low Coetficient].

P. Modrak. (Wireless Engineer, Jan. 1939,
Vol. 16, No. 184, pp. 6-15.)

PAPERS ON QUARTZ RESoNATORS.—Booth &
Sayers : Stanesby & Broad. (See 1390.)

1633.

A CrysTAaL IN A THERMos BOTTLE.—(Elec-
tronics, Jan. 1939, Vol. 12, No. 1, p. 42:
photograph and caption only.)

163.4.

I'REQUENCY DEMULTIPLIERS FOR QUARTZ
CLock [maintaining Synchronisation for
more than 5000 Hours].—S. Malatesta.
(Alia Frequenza, Jan. 1939, Vol. 8, No. 1,
pP- 24-32)

Tur DEPENDENCE ON IFREQUENCY OF THE
TEMPERATURE-COEFFICIENT OF INDUCTANCE
of CoiLs [Coefficient (for Conductor Sections
within Defined RRange) reaches Max. Value
at a Particular Frequency: Theory and
Experimental Confirmation, with Explana-
tion of Certain Ceramic-Former Coils : Con-
clusions as to Best Tvpe of Construction :
etc..—H. A. Thomas. (Journ. I.E.E., Jan.
1939, Vol. 84, No. 3505, pp. r101-I12)
Arising out of the work dealt with in 82 of
1930.

MouLti-LAvER CoIL  INDUCTANCE CHART
laccurate within 5% except in Exceptional
Cases].—]. E. Maynard. (Electronics, Jan.
1939, Vol. 12, No. 1, pp. 33-36.)

ON MEeTHODS OF TUNING TO KESONANCE.-
Hegner. (See 1400.

1635.

1636.

1637.

1638.

GENERATION OF REFERENCE I'REQUENCIES
[for Laboratory Calibration of Oscillators,
for Adjustment of Watches by Jewellers, for
RRadio Station Carrier Control, for Power
Systems, etc: operated by ‘‘ Long Lines
Department *’ of Bell Laboratories|.—L. A.
Meacham. (Bell Lab. Record, Jan. 1939,
Vol. 17, No. 5, pp. 13%-140.)

1639.

A WiDE-RANGE BEAT-I'REQUENCY OscCIL-
LATOR [35 ke/s to 1600 ke/s, Max. Output 10
Watts, almost Independent of Frequency :
using Electron-Coupled Primary Oscillators].

A. C. Hall. (Review Scient. Instr., Jan.
1939, Vol. 10, No. 1, pp. 38—41.)

16.40.

A CONTINUOUSLY VARIABLE RabDIo-FRE-
QUENCY OscILLATOR [Standard Signal Gener-
ator of Purdue University : 195-4440 kc/s
in Three Bands: embodying Special Valve
Voltmeter using One Diode System of a
6H6 as Grid-Leak Detector and Other as
Overload Protector].—C. B. Aiken & 1. L.
Liu. (Comumnunications, Dec. 1938, Vol. 18,
No. 12, pp. 12—-13 and 27.)

1041.
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1642.

1643.

1044.

1645.

1640.

1647.

1648.

1649.

1650.

1051.

1652.

A SpPECIAL VALVE VOLTMETER WITH OVER-
LoAD PrOTECTION.-—Aiken & Liu. (In paper
dealt with in 1641, above.)

HiGH-VOLTAGE VALVE VOLTMETER FOR HiGH
FREQUENCIES |using Potentiometer].—L.
Rohde. (Hochf:tech. u. Elek:akus., Dec. 1938,
Vol. 52, No. 6, p. 216: abstract only.)

INSTRUMENTS FOR MEASURING THE TEMPERA-
TURE DEPENDENCE OF H.F. CONDENSERS.-

Rohde. (Hochf:tech.u. Elek:akus., Nov.1938,
Vol. 52, No. 5, pp. 178-179 : abstract only.)

A NEw LIMITING AMPLIFIER [for Volume
Compression, Distortion Measurement, etc.].
—Davis. (See 1415.)

THE " VARIABLE Q" AMPLIFIER : A POWER
AMPLIFIER WITH INHERENT VorLTagE CoMm-
PENSATION FOR LoaD VariaTionNs.—Fair-
weather & Williams. (See 1387.1

A DIFFERENTIAL PRE-AMPLIFIER FOR
ELECTROPHYSIOLOGICAL PURPOSES AND FOR
BRIDGE MEASUREMENTS.—NKonig. (Helvetica
Phys. Acta, Fasc. 6, Vol. 11, 1938, pp.
507—512 : in German.)

10 MEGACYCLE RESISTANCE ATTENUATOR [for
Measurements on Coaxial Cables].—K. Koba-
yashi & T. Ushikubo. (Nippon Elec. Comm.
Eng., Nov. 1938, No. 13, pp. 4290—430.) A
summary was dealt with in 4514 of 1938.

A DIRECT-READING INDUCTANCE INDICATOR
FOR IRON-CORED COIL CARRYING DIRECT
CUrrReENT [on Tiltering-Action Principle,
using Double Rectifving Svstem : requiring
No Standard Inductance or Resistance :
Mains Driven] —T. Hayasi. (Nippon Elec.
Conm. I'ng., Nov. 1938, No. 13, pp. 451-452.)
For the capacity meter on the same principle
see 2009 of 1938.

A NEw METHOD OF MEASURING INTENSITIES
oF MAGNETISATION [for Low Constant Fields :
Magnetometric Method using Pair of IEqual
Coils].—Schultz. (Physica, Feb. 1939, Vol.
6, No. 2, pp. 137144 : in English.)

ON THE QUESTION OF THE MEASUREMENT OF
HiGH-I'REQUENCY VOLTAGES, AND IMPULSE
VOLTAGES 0F VERY SHORT DURATION, WITH
THE SPHERE SPARK Gap—P. Jacottet.
(E.T.Z., 26th Jan. 1939, Vol. 60, No. 4,
Pp- 92-97.)

ANTI-VIBRATION SUPPORT FOR SENSITIVE
PORTABLE GALVANOMETERS.—W S, Gorton.
(Bell Lab. Record, Feb. 1939, Vol. 17, No. 6,
pp. 195-197.)

53. THE Usg or AUXILIARY CURRENT-TRANS-

1654.

FORMERS FOR LEXTENDING THE RANGE or
METERING EQUIPMENT.—G. I Shotter.
(Journ. I.E.E., Jan. 1939, Vol. §4, No. 505,
pp- 128-138: Discussion pp. 140-141.)

‘“ AMERICAN STANDARDS FOR ELECTRICAL
INDICATING INSTRUMENTS " [Book Review].

~(Proc. Inst. Rad: Eng., Dec. 1938, Vol. 26,
No. 12, p. 1561.) Bulletin C-39 of the
American Standards Association.
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1655. THE PHYSICAL SOCIETY’'S EXHIBITION :
RECENT DEVELOPMENTS IN COMMERCIAL
TeEST INSTRUMENTS.—(Wireless Engineer,
Feb. 1939, Vol. 16, No. 185, pp. 71-78.)

1656. I'LECTRICAL MEASURING INSTRUMENTS
[Physical Society’s Exhibition, Jan. 1939].
—G. A. Whipple. (Journ. Scient. Insir.,
Feb. 1939, Vol. 16, No. 2, pp. 58-64.)

SUBSIDIARY APPARATUS AND MATERIALS

1657. EXPERIMENTAL Proor of “ PHASE Focus-
ING ' [Electron-Densitv Modulation of a
Cathode Ray by Pure Velocity Modulation
(by a “* Phase Lens ) : only demonstrable
at Ultra-High Frequencies].—Mayer. (Zeif-
schr. f. tech. Phys., No. 2, Vol. 20, 1939,
pp. 35-42)

For Briiche & Recknagel’'s treatment, from an
optical viewpoint, of this phase focusing, by which
(for instance) the later-starting electrons are
accelerated so that they catch up the earlier ones
at a certain point, see 2325 of 1938. Owing to the
limitation, by the actual length of the tube, of the
‘“ striking distance "’ (** Treffweite,”” analogous to
the ** focal distance *’ in optics) at the end of which
all the electrons arrive together, a voltage gradient
of the order of 10!® v/s is necessary. This means
that ultra-high frequencies must be used, although
it is impossible to obtain at these frequencies the
saw-tooth curve-form of the special shape demanded
by Briiche & Recknagel, and a sinusoidal voltage
variation must be employed. Author’s summary :

““ An experimental arrangement is described in which

a short u.h.f. accelerating field (phase lens) lies in

front of two crossed deflecting fields, namely a

constant magnetic field and an u.h.f. electric field.

The cathode ray sent through this arrangement

traces out on a fluorescent screen a curve from

whose ordinate and abscissa values can be found

the starting time of the electrons at the u.h.f.

accelerating field and the time of arrival at the

deflecting plates. The curves show that an
originally continuous stream of electrons, whose
velocity is modulated by a sinusoidal u.h f. voltage,
varies in space and time in its electron density.

In particular, those electrons which have passed

through the phase lens during a comparatively

large phase-region of increasing sinusoidal voltage
are seen, after traversing a detinite path length,
to reach the deflecting plates simultaneously

[it is shown in section 5 that that part of the spot

trace which lies along the ordinate axis is described

by these simultaneously arriving electrons : thus

Fig. 5a represents an extensive phase focusing,

while I'ig. 5b corresponds to the simultaneous arrival

of enly 3 discrete groups of differing velocities].

1658. DEFLECTION ERRORS OF LELECTRIC AND
MAGNETIC DEFLECTING SySTEMS.—Glaser.
(See 1577.)

DynamicaL BALLIsTICS IN THE CATHODE-
Ray Tusk [Ballistic Model in which Metal
Balls are shot over KRubber Membrane
stretched according to Lines of Force in
Tube : Calculation of I’aths corresponding
to Llectron Motion].—Hollmann & Thoma.

1659.

(Zeitschr. f. tech. VPhys., ‘No. 11, Vol. 19,
1938, pp. 475-480.) Cf. 3941 of 1938
(Kleynen).
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1660. ADPDITION TO My PAPER ON OSCILLATION
ONSET IN THE PrLate CONDENSER.—Reck-
nagel. (See 14006.)

1661. THE PRODUCTION OF VOLTAGES DPROPOR-
TioNAL to TIME [for Cathode-Ray Time
Base].-—Pieplow. (Arch. f. Elekitrot., 17th
Dec. 1938, Vol. 32, No. 12, pp. 815-821.)

The departures from linearity in the time

deflection of a cathode-ray beam worked by a

* kipp ”’ mechanism are summarised for exponential

and sinusoidal condenser charging and for satura-

tion valves (pentode I'ig. 4); the properties of

technical charging pentodes are discussed (§ 3).

Measures for the linearisation of the deflection are

given (§ 4), including resistances through which the

cathode and anode currents pass respectively

(Figs. 8, 9), and a circuit for the production

of an adjustable negative internal resistance
(Fig. 12). l1llustrative oscillograms are given
(Fig. 14).

1662. A DusL PurprosE ELECTRONIC SwiTCH [Rate
6—2000 Times per Second : for Simultaneous
Observation of Two FProcesses on a C-R
Oscillograph (Patterns displaceable at Will),
and as Square-Wave Generator for 6o-—
400 ¢/s].—Hall. (Conimunications, Nov. 1938,
Vol. 18, No. 11, pp. 14-15 and 16, 17.) From
the Du Mont laboratories. No description is
given.

1663. APPLICATIONS OF CaTHODE-Ray TUBES:
III—INVESTIGATION OF H.F. IPPHENOMENA
[Modulation Depth, Frequency Modulation,
** Blocking ”’ of Oscillators] : IV—RECORD-
ING OF DiaGgrams [Valve Characteristics,
Hysteresis LLoops, Frequency Measurement].
—van Suchtelen. (Philips Tech. Review,
Aug. & Nov. 1938, Vol. 3, Nos. 8 & 11, pp.
248251 & 339-342.) For II see 3745 of
1938.

1664. CATHODE-RAY TUBES AND THEIR APPLICA-
TI0NS [Physical Society’s Exhibition, Jan.
1939].—Beale. (Journ. Scient. Instr., Ieb.
1939, Vol. 16, No. 2, pp. 53-58.)
1665. THE UsE oF THE CATHODE-RAY OsciLro-
GRAPH FOR'THE DETERMINATION OF TRANS-
MITTING-VALVE CHARACTERISTICS.—Douma
& Zijlstra. (See 1470.)
1666. IMAGE FORMATION IN THE SUPER-[Electron]
MicroscoPE [with Magnetic Lens].—von
Borries & Ruska. (Zeitschr. f. tech. Phys.,
No. 11, Vol. 19, 1938, pp. 402—407.)
Authors’ summary :—Lvery point in the object
of the super-microscope is struck by an electron
beam, emitted from the electron source, whose
aperture is in practice of the order of 1073, At the
object, part of the beam is scattered, while part
continues unaltered in direction. The thinner the
object, the larger is the number of electrons which
pass straight through. The deflected beams are
deviated through angles large compared with the
objective apertures used in practice, which lie
between 0.01 and 0.03. The undeflected electrons
form a beam, issuing from the object point, which
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has the same aperture as that of the incident beam.
This [object] beam only strikes a small part of the
lens opening, since the condenser aperture is small
compared with the objective aperture. Only the
aperture errors corresponding to this small lens
opening need be considered in relation to the
focusing of the object beam. The correctness of
this view of image formation is proved experi-
mentally.

1667. THE ErLecTroN ““ RASTER ' MICROSCOPE :
PracricaL CONSTRUCTION.—von Ardenne.
(Zeitschr. f. tech. Phys., No. 11, Vol. 19, 1938,
Pp- 407-416.)

Yor the theoretical basis see 4076 of 1938 (and
712 of February). Here an account is given of the
choice of dimensions of the electron '’ raster
microscope (shown in cross-section in Fig. 1), the
design of the electron probe and of the object
“raster "’ (I'ig. 2, circuit for deflecting the electron
probe), the apparatus for photographic recording,
and the focusing and its maintenance during the
recording time. The principle of the whole circuit
is shown in Fig. 9, and a view of the apparatus in
Fig. 11. Examples of records are given which
show that electron probes can be made with a
diameter as small as 107° mm.

1668. ELECTRON-MICROSCOPE STUDIES OF THORI-
ATED TuUxGSTEN.—Ahearn & Becker. (See

1483.)

1669. INVESTIGATIONS ON THE ONSET AND DECAY
OF THE LUMINOUS PROCESS IN PHOSPHORS :
I [Oscillograms of Onset and Decay with Short
Rectangular Illuminating Pulse].—-Schleede
& Bartels. (Zestschy. f. tech. Phys., No. 11,
Vol. 19, 1938, pp. 364369 : Physik. Zeitschr .,
15th Dec. 1938, Vol. 39, No. 23/24, pp. 936-
940.)

Authors’ summary :—With a special apparatus,
phosphors [zinc oxide, zinc sulphide, zinc sulphide
activated with copper, calcium tungstate, etc.] were
irradiated momentarily by a rectangular pulse of
excitation (filtered ultra-violet and cathode rays of
various velocities) of length 107% 4 x 1073, and
0.2 second ; the building-up and decay processes,
over times of 107} 4 X 1072 and 1.0 second, re-
spectively, were made visible, the resolving power
of the apparatus being 107%, 4 X 107%, and 1072
second in the three cases. It was found that the
building-up and decay processes correspond to each
other, and that the curve form is strongly dependent
on the intensity of the excitation.

1670. MEASUREMENT OF ACTIVATION AND DEcCAY
OF LUMINISCENT ZINC SILICATE [Description
ot Transmission Phosphoroscope for Measure-
ment of Rates and Indication of Relative
Amounts of Fluorescent and Phosphorescent
Light].—Beese. (Journ. Opt. Soc. 4m., Jan.

1939, Vol. 29, No. 1, pp. 26-28.) Cf. von
Ardenne, 616 of 1938.
1671. CHARACTERISTICS OF PHOSPHORS  FOR

CarHopeE-Ray TuBes [Table of Data and
Spectral Curves].—Headrick. (Electronics,
Dec. 1938, Vol. 11, No. 12, p. 31.)
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1672. ELECTRICAL AND L.UMINISCENT I’'ROPERTIES
oF PHOSPHORS UNDER ELECTRON BOMBARD-
MENT [studied by Tube with Cathode-Ray
Type of Electron Gun: Data for Zinc
Orthosilicate, Calcium Tungstate, Zinc Sul-
phide/Cadmium Sulphide, Zinc Sulphide].—
Nottingham. (Journ. of Applied Phys., Jan.
1939, Vol. 10, No. 1, pp. 73-83.) For pre-
vious work see 617 of 1938.

1673. FLUORESCENCE AND PHOSPHORESCENCE [and
the Various Types of I’hotoluminescence
(Distinguishable by Differing Variation of
Afterglow Intensity with Time): Zinc
Sulphide and other Inorganic ‘‘ Impurity ”
Luminophors : etc.].—Gisolf & de Groot.
(Philips Tech. Review, Aug. 1933, Vol. 3,
No. 8, pp. 241-247.) Supplementing the
paper referred to in 3758 of 1938.

. THE Puysics orF RADIATION TRANSFORMA-
TION BY LUMINISCENT MATERIALS [Model
explaining Action of Crystal Phosphors:
Intluence of Disturbance Centres : Ilumina-
tion Process connected with Electron Trans-
fer from Conductivity Bond to an Excited
Disturbance Centre: etc.].—Schon. (Zeit-
schr. f. tech. Phys., No. 11, Vol. 19, 1938,
pp- 361-304 : Physik. Zeitschr., 15th Dec.
1938, Vol. 39, No. 23/24, pp. 940-943.)

INFLUENCE OF TEMPERATURE ON THE EX-
TINCTION OF PPHOSPHORS.—Antonov-Roman-
ovsky. (Comptes Rendus (Doklady) de I'Acad.
des Sci. de I'URSS, No. 5, Vol. 20, 1938,
pp. 361364 : in English.)

1675.

Hicu-SPEED CINEMATOGRAPHY [and Some
Recent P.O. Work at 2500 Pictures per
Second].—Palmer. (P.O. Elec. Eng. Journ.,
Jan. 1939, Vol. 31, Part 4, pp. 293—298.)

1676.

A SIMPLE VARIABLE AND GREASELESS LLEAK
(for Vacuum Work].—Eltenton. (Journ.
Scient. Instr., Jan. 1939, Vol. 16, No. 1, pp.
27-28.)

. A Quick METHOD OF CHECKING [Vacuum
Pusmring SPEEDS.—Eltenton. (Journ. Scient.
Instr., Dec. 1938, Vol. 15, No. 12, p. 415.)

1677.

‘“ GETTERSTOFFE UND IHRE ANWENDUNG IN
DER HOCHVAKUUMTECHNIK ' [Book Review].

Littmann. (Elektrot. w. Masch:bau, No. 47,
Vol. 56, 1938, pp. 635-636.)

ZirconN1uM AND Its CoMPouxDs wiTH A HiGH
MeLTING PoiNt.—Fast. (Philips  Tech.
Review, Dec. 1938, Vol. 3, No. 12, pp. 345~
352.

MEASUREMENT OF THE THICKNESS OF THE
WaLLs oF RECTIFIER BULBS AND OTHER
CLosED Gurass VEsseLs.—Wagner. (Elek-
troi. u. Masch:bau, No. 43, Vol. 56, 1938,
PP. 564-565: summary only.)

UxusuaL MERCURY RECTIFIER OPERATES AT
100 KV [giving 35 kW of Rectified Power].—
Dorsey. (Elecironics, Dec. 1938, Vol. 11,
No. 12, p. 40.)

1650.

1681.

1682.
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1683. CoNTrROL OF ELECTRON CURRENTS WITH A
THREE-ELECTRODE CRYSTAL, AND A MODEL
or A BarrRIER Laver.—Hilsch & Pohl.
(Zeitschr. f. Physik, No. 5/6, Vol. 111, 19383,
PP- 399-408.)

Some experiments are described in which crystals
of potassium Dbromide are used as a model of a
barrier-layer rectifier and its control by means of
a built-in grid; a  three-electrode crystal” is
devised which behaves in a manner analogous to a
three-electrode valve. The general nature of
electron conduction in KBr crystals is first ex-
plained (§2). The diffusion of electrons to the
anode can be followed by the “ colour centres ”
which are, in the simplest case, neutral metal atoms
formed by the combination of electrons with
positive ions. The model of a rectifier (§ 2, Figs.
1, 2) consists of a KBr crystal between a platinum
plate electrode (the barrier electrode) and a calcium
plate or a point electrode covered with a potassium
alloy, which permit the passage of electrons. The
current/voltage characteristic of this arrangement
for stationary currents is shown in Fig. 3; it has
the typical rectifier form and the arrangement
can be used for rectification of low-frequency
currents of period greater than the time of adjust-
ment of the electrons and colour centres. The
colour centres have a sharp boundary (Fig. 4)
so that the thickness of the barrier layer, z.e. the
part of the crystal free from colour centres, at
any time during its formation can be calculated
(eqn. 1). The breakdown of the barrier layer, once
formed, follows a different course, without this
sharp boundary. A numerical example is given of
rectification of a s5o0-cycle current. A stratitied
form of the rectifier model is given by a thin layer
of pure KBr next to the platinum barrier electrode,
backed by a semiconductor such as a mixed crystal
of KBr and KH. The thickness and properties ot
the barrier layer depend on the working conditions,
field-strength, etc.

The action of the copper-oxide rectifier is then
discussed (§ 4) in the light of the analysis of this
model, which corresponds to a diode. The scheme
and circuit of a three-electrode crystal is shown in
Fig. 6 (§5), where a control ““ grid ”’ in the form
of a platinum wire is melted into the crystal.
Figs. 7, 8 show the anode & grid current/grid
voltage characteristics of this crystal; these are
quite similar to those of a three-electrode valve and
are discussed on that basis.

1684. ON THE RECTIFICATION OF CURRENT AT THE
BoUNDARY BETWEEN Two SEMICONDUCTORS,
and ON THE THEORY OF SOLID RECTIFIERS.—
Davydov. (Comptes Rendus (Doklady) de
U'Acad. des Sci. de 'URSS, No. 4, Vol. 20,
1938, pp- 279-282: pp. 283—285: both in
English.)

1685. SEMICONDUCTOR THEORY OF THE BARRIER
LaveErR [in Cuprous-Oxide Rectifiers].—
Schottky. (Naturwiss., 30th Dec. 1938, Vol.
26, No. 52, p. 843.) Further development
of theory referred to in 1930 Abstracts,
p. 346, r-h column.
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THE

Puysics aND TgecHNIQUE OF DRy RECTI-
FIERS [General Construction Scheme of
Rectifier : Explanation by Analogy with
Indirectly Heated Incandescent Cathode:
Equivalent Circuit: Importance of Self-
Capacity].—Maier. (dwvch. f. Elektrot., 17th
Dec. 1938, Vol. 32, No. 12, pp. 799 #05.)

THE BEHAVIOUR OF SEMICONDUCTORS IN THE
H.¥. I'meLp.—Henninger. (Zeitschy. f. tech.
Phys., No. 12, Vol. 19, 1938, p. 597 : Phystk.
Zeitschy., 15th Dec. 1938, Vol. 39, No. 23/24,
p. 911 : abstracts only.)

ON THE ELEcTRONIC CONDUCTION DUE TO
4f-ELECTRONS IN SOME TRIVALENT RARE-
EartH  CompouNDs  [Semiconductors].
Ghosh. (Indian Journ. of Phys., Aug. 1938,
Vol. 12, Part 4, pp. 259-270.)

CONSTANT-SLOPE VOLTAGE CONTROL [Vari-
able Output with Uniform Regulation, for
Low-Power HT Rectifier Systems: by
Variable Resistance in Series with Condenser
forming Input to Smoothing Filter].—Tanner
& Walker. (Wireless World, 16th Feb. 1939,
Vol. 44, p. 157.)

THE VOLTAGE REGULATOR APPLIED TO AN
AMPLIFIER [Use of Neon-Lamp Regulator
to improve Line-Voltage Regulation and
eliminate Hum].—Waltz : Bousquet. (Elec-
tronics, Dec. 1938, Vol. 11, No. 12, p. 34.)
For this regulator see Bousquet, 4601 of
1938.

ON ELECTRONIC VOLTAGE STABILISERS [Dis-
cussion of the Four Main Types: FEffect of
Source Resistance on DPerformance: Ten
Circuits, including Seven due to WTiters :
Glow-Discharge Tubes as Bias-Battery Sub-
stitutes : Bridge Technique for Determina-
tion of Stabiliser PPerformance]—Hunt &
Hickman. (Review Scient. Instr., Jan. 1939,
Vol. 10, No. 1, pp. 6-21.)

Tue Zinc/ZiNc-Iopipi/CARBON ACCUMULA-
ToR [for Hand-Lamps, Audiometers, etc.].—
Balbi & Boulding. (E.7T.Z., 19th Jan. 1939,
Vol. 60, No. 3, p. 82.) From the Electrical
Review.

INPULSE VOLTAGE INSTALLATIONS [up to 4
Million Volts, Impulse Energies up to 8o
Kilowatt-Seconds].—Boldingh. (Philips
Tech. Review, Oct. 1938, Vol. 3, No. 10,
pPp. 306-312)

CONTROLLED SrARK DISCHARGES AS LIGHT
SOURCE FOR SPECTRAL ANaLvsis [Control
by Circuit using Synchronous Make-and-
Break to separate Spark-Circuit Condenser
from Spark-Gap during Charging PPause :
Possible Applications].—Kaiser. (Zeitschr. f.
tech. Phys.,No. 11, Vol. 19, 1938, pp. 399-402.)

TrE ActioN oF THE SparRk COUNTER.

Greinacher. (Zeitschr. f. tech. Phys., No. 12,
Vol. 19, 1938, pp. 592594 : Phystk. Zeitschr.,
15th Dec. 1933, Vol. 39, No. 23/24, pp. 906—
908.) TFor previous work see 2894 of 1938.
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A  CompLETE GEIGER-MULLER COUNTING
SysTEM [and the Use of Scaling Circuits to
increase Range of Cenco Counter to measure
Long Time Intervals to within 1073 Second,
etc.], and PorTABLE GEIGER UNIT [with
Cenco Counter].—Lifschutz : Curtiss. (Re-
view Scient. Instr., Jan. 1939, Vol. 10, No. 1,
Pp. 21-26: Journ. of Res. of Nat. Bur. of
Stds., Dec. 1938, Vol. 21, No. 6, pp. 779-782.)

A HiGH-SPEED MECHANICAL RECORDER [Re-
solving Power 0.8 x 1073 Second|.—Neher.
(Review Scient. Instr., Jan. 1939, Vol. 10,
No. 1, pp. 29-31.)

RELAaY ConNTacTS : THEIR AILMENTS [and
Cures].—Clement. (Electronics, Dec. 1938,
Vol. 11, No. 12, pp. 29-30 and 54, 55.)

RESISTORS AT VIDEO FREQUENCIES.—Barber.
(See 1595.)

TrLEPHONE ALakM I'uses [and the Pos-
sibility of Trebling the Strength of Nichrome
Wire by Special Methods of Drawing].-
Hardy. (Bell Lab. Record, Feb. 1939, Vol. 17,
No. 6, pp. 178-150.)

PrEGwWOOD : A NEw ProbucT, LIGHTER
THAN ALUMINIUM, FOR VARIOUS MECHANICAL
aND ELEcTrICAL PUrPOsEs.—Formica Com-
pany. (Electronics, Dec. 1938, Vol. 11,
No. 12, p. 60 : paragraph only.)

. INSTRUMENTS FOR MEASURING THE TEMPERA-

TURE DEPENDENCE OF H.F. CONDENSERS.
Rohde.  (Hochf:tech. u. Elek:akus., Nov.
1938, Vol. 52, No. 5, pp. 178-179 : abstract
only.)

THE ELECTRIC STRENGTH OF AIR AT Hicu
FREQUENCIES [to 9goo kc/s:  Suggested
Modification of Townsend’s Theory].—

Seward. (Journ. I.E.E., Feb. 1939, Vol. 84,
No. 506, pp. 288-292.)

STUDY OF THE POLYMERISATION OF STYRO-
LENE IN A 350 C/s ELECTRIC FIELD, AND OF
THE POLYMERISATION OF THE OIL IN ELECTRIC
CONDENSERS.— Liechti. (Helvetica  Phys.
Acta, Fasc. 6, Vol. 11, 1938, pp. 477496 :
in French.)

OF THE LLECTRICAL
BrEakpOwN ofF O1L [Tests on 30c¢/s
Voltages of Peaked and Blunt Wave Form].
—Boning. (Zeitschr. . tech. Phvs., No. 2,
Vol. 20, 1939, pp. 46-50.)

. APPARATUS FOR DETECTION OF CONDUCTING

ParTICLES IN CONDENSER PAPER.—(Bell
Lab. Record, Jan. 1939, Vol. 17, No. 5,
p. 157 : photograph and caption only.)

BEHAVIOUR OF SoLID DIELECTRICS AT HiGu
I'REQUENCIES [Surveyv, with Comparative
Tables, Theories, & Measuring Technique for
Ultra-Short Waves: including Amorphous
‘“ Dilectene,” with ‘* Exceptional Stabilised
Properties ”’ at Ultra-High Frequencies].—
Landt. (Proc. Inst. Rad. Ing., Dec. 1938,
Vol. 26, No. 12, p. 1426 : summary only.)
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1708.

1709.

1711.

1713.

1714.

1716.

DIELECTRIC CONSTANT AND DIELECTRIC 1LOSS
oF I’LAsTICcs AS RELATED TO COMPOSITION
[Frequencies 1 kc/s to 35 Mc/s].-—Yager.
(Bell T. System Tech. Pub., Monograph
B-1099, 22 pp.)

Tue ROLE OF SoLID FRICTION IN SYNTHETIC
DieLecTrics [Its Relation to Material
Imperfections : Beneficial Effect of a Homo-
veneous Structure on the Dielectric Loss
Angle].—Gemant. (Journ. of Applied Phys.,
Nov. 1938, Vol. 9, No. 11, pp. 730-734.)

. “ ELEKTRISCHE lSOLIERSTOFFE =’ [Book Re-

view].—Boning. (Elekirot. w. Masch:bau,
No. 44, Vol. 56, 1938, p. 583.) A treatment
based on the writer’s theory of ionic adsorp-
tion. See also 4570 of 1933.

ON THE THEORY OF LELECTRIC BREAKDOWN
oF DIELECTRICS AXND ELECTRONIC SEMI-
coNDUCTORS [Objections to Zener’s Electro-
static-Ionisation Theory : Writer’s Thermal-
Ionisation (‘* Schottky IEffect’) Theory:
Possible Limitations : Criticism of Other
Theories].—Frenkel. (Tech. Phys. of USSR,
No. 9, Vol. 5, 1938, pp. 685-695: in
English.)

. Tue BREAKDOWN STRENGTH OF INSULATORS

BETWEEN PLANE [KLECTRODES, ESPECIALLY
ForR D.C. VoLTAGE [Measurements on Glass,
Porcelain, etc.].—von Keller. (E.T.Z., 5th
Jan. 1939, Vol. 6o, No. 1, p. 21 : summary
only.)

THE BEHAVIOUR OF PETTICOAT INSULATORS
UNDER MECHANICAL STREsS [and a Method
of Continuous Measurement of Capacity and
T.oss FFactor while under Stress].—Furkert.

(E.T.Z., 19th Jan. 1939, Vol. 6o, No. 3,
PP 71-73.)
RELAXATION AND ELECTRICAL PROPERTIES

[Summarising Account : Debye’s Theory and
the Frequency Variation of Dielectric Con-
stant and Conductivity of Dielectrics and
Strong Liquid Electrolytes].—I‘alkenhagen.
(Zeitschr. f. tech. Phys., No. 12, Vol. 19,

1938, pp. 492-501: Physik. Zeitschr.,
15th Dec. 1938, Vol. 39, No. 23/24, pp.
806-8135.)

. THEORY OF KRELAXATION DPHENOMENA

[General Mathematical Formulation : Acous-
tic, Dielectric, Paramagnetic Relaxation :
Relaxation in Metallic Conductors].—Kronig.
(Zeitschr. [. tech. Phys., No. 12, Vol. 19,
1938, pp. 509-516: Physik. Zeilschr., 15th
Dec. 1938, Vol. 39, No. 23/24, pp. 823-830.)

NeEw LEXPERIMENTS ON STRUCTURE, RE-
LAXATION, AND DISPERSION IN LIQUIDS
Measurements of Dielectric Constants in
Strong Fields and Absorption of Short
Electrical Waves in Pure Dipole Liquids :
Theoretical Discussion].—NMalsch. (Zeitschr.
f- tech. Phys., No. 12, Vol. 19, 1938, pp. 520—
531 : Physik. Zeitschy., 15th Dec. 1938,
Vol. 39, No. 23/24, pp. 840 845.)
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INFLUENCE OF MOLECULAR STRUCTURE ON
DieLEcTRIC RELAXATION [Relaxation Times
for Molecules with Freely Rotatable Dipole
Groups smaller than for Those with Fixed
Groups).—Fischer. (Zeitschr. f. tech. Phys.,
No. 12, Vol. 19, 1938, pp. 531-334 : Physik.
Zeitschr., 15th Dec. 1938, Vol. 39, No. 23/24,
PP- 845-848.)

ExPERIMENTAL CONTRIBUTIONS To FELEC-
TRICAL RELAXATION PHENOMENA [in Organic
Liquids : Measurements of Dispersion of
Dielectric Constants by Drude’s Method :
Concentration Effect: Effect of Molecular
Volume, etc.]—Plotze. (Zeitschr. f. tech.
Phys., No. 12, Vol. 19, 1938, pp. 534-538 :
Physik. Zeitschr., 15th Dec. 1933, Vol. 39,
No. 23/24, pp. 848-852.)

FERROMAGNETISM AT H.I'. ALTERNATING
t1eLps [Theory : Order of Magnitude of
Short-Wave Limit obtainable by Considera-
tion of Iddy-Current Retardation alone].—
Becker. (Zeitschr. f. tech. Phys., No. 12,
Vol. 19, 1938, pp. 542-546 : Physik. Zeitschr.,
15th Dec. 1938, Vol. 39, No. 23/24, pp. 856—
860.)

. ON TUE CHANGE OF MAGNETIC PROPERTIES

OF THE SINGLE CrRysTAL or NICKEL DUE TO
TEMPERATURE.—OQOkamura & Hirone. (Phys.
Review, 1st Jan. 1939, Series 2, Vol. 55,
No. 1, p. 102.)

INFLUENCE OF HEAT TREATMENT IN A
MagNETIC VFIELD UPON THE MAGNETIC
IPROPERTIES OF I'ERROMAGNETIC SINGLE
CrvsTaLs [Silicon-Steel].—Jaanus & Schur.
(Comptes Rendus (Doklady) de I'Acad. des
Sci. de I'URSS, No. 4, Vol. 20, 1938,
pp. 287288 : in English.)

EXPERIMENTS ON REVERSIBLE AND IRRE-
VERSIBLE P’ARTITION DISPLACEMENTS BE-
TWEEN ANTI-PARALLEL MAGNETISED WEISS
DomaiNs [in Nickel-Iron-Alloy Wires].—
Kersten. (Zeitschr. [. tech. Phys., No. 12,
Vol. 19, 1938, pp. 546-551: Physik.
Zeitschy., 15th Dec. 1938, Vol. 39, No. 23/24,
pp. 860-865.)

22. SOME DOLARISATION PHENOMENA IN MaG-

1725.

NETIC MATERIALS, WITH SPECIAL REFERENCE
T0 NICKEL-1RON ALLOYS.—Ledward. {Journ.
I.E.E., Jan. 1939, Vol. 84, No. 505, pp. 113~
127 . Discussion pp. 130-142.) Investiga-
tion prompted by asymmetries in Hughes's
loops (718 of 1937) without apparent cause.

. PARTITION ENERGY FOR LARGE BARKHAUSEN

DiscoNTINUITIES |Experimental Test of
Blocl’s Formula]—Déring &  Haake.
(Zeitschy. f. tech. Phys., No. 12, Vo_l. 19,
1938, pp. 551-554: Physik. Zeitschy.,
15th Dec. 1938, Vol. 39, No. 23/24, pp- 8635-
868.)

RELATIONS BETWEEN CURIE POINT, ORBITAL
MoOMENT, AND CRYSTALLINE TLATTICE. —
YForrer. (Comptes Rendus, 16th Jan. 1939,
Vol. 208, No. 3, pp. 175-177-)
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MAGNETIC  AFTER-EFFECT [Magnetic Vis-
cosity] aAND CHEMICAL CONSTITUTION.—
Snoek. (Physica, Feb. 1939, Vol. 6, No. 2,
Pp. 161-170 : in English.)

MAGNETIC VISCOSITY IN WEAK ALTERNATING
Frerps [in Carbonyl Iron]—Schulze. (Llek-
trot u. Masch:bau, No. 49, Vol. 56, 1938,
Pp. 667-668 : summary only.)

THERMOMAGNETIC CHARACTERISTICS OF CUBIC
Iron SEesguioxIDE.—Chaudron & Michel.
(Comptes Rendus, oth Jan. 1939, Vol. 208,
No. 2, pp. 90—92.)

THE MAGNETIC AND ELECTRIC BEHAVIOUR
OF THE MANGANFERRITES [and Their Like-
ness to Insulating Masses of Conducting
Powder whose Particles are surrounded by
Insulating Films|.—Schulze. (Elektrot. .
Masch:bau, No. 44, Vol. 56, 1938, pp. 581
583 : long summary.)

I'ERROMAGNETISM OF SEMICONDUCTORS [Out-
line of Theory].—Miyahara. (Phys. Review
1st Jan. 1939, Series 2, Vol 55, No. 1,
p. 105.)

MEASURING PERMEABILITY UNDER STRESS.
Goertz. (Bell Lab. Record, Jan. 1939, Vol. 17,
No. 5, pp. 141-145.) :

THE INFLUENCE OF ELASTIC STRESSES ON
THE INITIAL SUSCEPTIBILITY OF MoNoO-
CRYSTALS.—Dekhtjar. (Tech. Phys. of USSR,
No. 9, Vol. 5, 1038, pp. 676-684: in
English.)

IRREVERSIBLE AND REVERSIBLE CHANGES
OF MAGNETISATION IN FERROMAGNETICS
UNDER TENSION AND MODE OF INCREASING
MagNETIC FIELD.—Kondorsky.  (Comptes
Rendus (Dokladv) de UAcad. des Sci. de
PURSS, No. 2/3, Vol. 20, 1938, pp. 117-120 :
in English.)

PERMANENT-MAGNET ALLovs orF CosaLr,
COPPER, AND NICKEL.—Dannéhl & Neumann.
(E.T.Z., 12th Jan. 1939, Vol. 60, No. 2,
p. 38 : summary only.)

WHAT FIGURES DETERMINE THE '* MERIT
OF PERMANENT MAGNETS ? Breitling.
(Elektrot. w. Masch:bau, No. 47, Vol 30,
1938, pp. 617-623.)

MAGNETO-ELECTRIC ANISOTROPIES [and Their
Production by Crystallisation in Magnetic
Field : Possibility of obtaining Very Stable
Magnets and Very Reversible Initial Sus-
ceptibilities]—Perrier & Mermod. (Helvetica
Phys. Acta, Fasc. 6, Vol. 11, 1038, pp. 468-
469 : in French.) Further development
(with experiments on nickel and iron) of the
work dealt with in 4582 of 1938.

MAGNETISABLE SPACING PLATES FOoR ELECTRO-

MAGNETS [instead of the Usual Non-
Magnetic FPlate or Pin between PPole-Piece
and Armature].—Gundlfinger. (Elektrot. u.
Masch:baw, No. 49, Vol. 56, 1938, p. 667 :
summary only.)

1738.

1739.

1740.

1741,

1742.

1743

1744.

1746.

. MERCURY VAPOUR Lamps or Hicu

April, 1939

Discussion oN “ RoTaTioNaL HYSTERESIS
loss 1N ELECTRICAL SHEET STEELS.”—
Brailsford.  (Journ. I.E.E., Feb. 1930,
Vol. 84, No. 506, pp. 295-296.) See 776 of
February.

“ METAMAGNETISM ”’ [a New Aspect of
Ferromagnetism or a Completely Separate
Effect, shown by Carbonate of Iron &
Magnesium at Very Low Temperatures].
Becquerel & van den Handel. (Journ. de
Phvs. et le Radwum, Jan. 1939, Series 7,
Vol. 10, No. 1, pp. 10-13.)

ExTINCTION OF THYRATRON TUBES BY
CHANGE OF GRID .VOLTAGE [Contrary to
Usunal Belief, Extinction does occur, at a
Particular Negative Grid Voltage depending
on Valve Data, Anode Voltage, and Resist-
ance in Anode Circuit].—Lion. (Helvetica
Phys. Acta, Fasc. 1,Vol. 12, 1939, pp. 50-54:
in German.)

A NeEw ELECTRIC INCANDESCENT Lamp
fwith I'ilament of Composite Zirconium-
Oxide (or Thorium-Oxide) Carrier covered
with Thin Coating of Tungsten].—Skaupy.
(E.T.Z., 26th Jan. 1939, Vol. 60, No. 4
p. 107 : summary only.)

TecunicAL PRODUCTION OF LIGHT BY MEANS
oF LumiNnous MATERIALS [Phosphors &
Fluophors in Low-Pressure Mercury Dis-
charge : Difference from Gaseous-Discharge
and Incandescent Tungsten Lamp].
Riittenauer. (Zeitschr. f. tech. Phys., No. 11,
Vol. 19, 1938, pp. 359-361.)

THE PRrESENT PosiTioN OF LiGHT PrODUC-
TION [in particular by Gaseous-Discharge
Tubes : Improvement of Colour by Addition
of Luminous Materials to Low-Pressure
Mercury Discharge : High-Pressure Mercury
Discharge giving Maximum Light Density :
Theory of Its Mechanism].—Krefft. (Zeitschr.
1. tech. Phys., No. 11, Vol. 19, 1938, pp.
345-351.)

EmissioN AT THE END oF LUMINESCENT
Gas Tuses: NumERICAL RESULTS: ROLE
OF REFLECTIONS AT THE BOUNDARIES.—
Dunoyer: Lainé & Servant. (Comples
Rendus, 9th & 23rd Jan. 1939, Vol. 208,
Nos. 2 & 4, pp. 93-95 & 275-276.)

LiguT

DENsITY [General and Physical Proper-

ties: Technical Construction].—Rompe &
Thouret.  (Zeitschr. f. tech. Phrys., No. 11,
Vol. 19, 1938, pp. 352-355: Physik.

Zeitschr., 15th Dec. 1938, Vol. 39, No. 23/24,
PP- 944-947.)

PROPERTIES oF THE MERCURY HIGH-
PRESSURE LLaMPS WITH SEVERAL DISCHARGE
Arcs [Three or More Electrodes in Discharge
Tube : Circular Light Source of High Light
Intensity and Current].—Kern & Krefft.
(Zeitschr. f. tech. Phys., No. 11, Vol. 19,
1938, pp. 355-359: Physik. Zeitschr.,
15th Dec. 1938, Vol. 39, No. 23/24, pp. 947—
951.)
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1747

1748

1749.

1750.

. REpucCTION OF

ULTRA-HIGH-IFREQUENCY EQUIPMENT FOR
RELaY BroapcasTiNG [NBC Equipments
developed since 1936].—Brown. (RCA
Review, Oct. 1038, Vol. 3, No. 2, pp. 133-145.)

. A FREQUENCY-MONITORING UNIT FOR RELAY

BROADCASTING StaTiONs [Portable-Mobile
Transmitters working on 1600-3000 kc/s :
for Monitoring at the Receiving Location].-
Curran. (Electronics, Jan. 1939, Vol. 12,
No. 1, pp. 22-25 and 33.)

LiNE EQUALISATION BY I’REDISTORTION
[Transmission of Programme Material to
Broadcasting Station over 10 Miles of Non-
Loaded Cable Greatly Improved by DIre-
distortion (reducing Energy Content of
Low-Frequency Components) between Pre-
Amplifier & Power Amplifier : Suggested
Use also to Reduce Control Points in a

Given Channel].—Creamer. (Proc. Inst.
Rad. Ewng., Jan. 1939, Vol. 27, No. 1
pp. 22-23.)

A SIMPLEX SYSTEM FOR REMOTE PROGRAMS
[Buzzer & Headphone System for Com-
munication (without Clicks in Programme
Circuit) with Control Room].—Long. (Com-
mumications, Nov. 1938, Vol. 18, No. 11,
pp. 24 and 29, 33.)

. SELECTIVE SIDEBAND versis DOUBLE SIDE-

BAND TRANSMISSION OF TELEGRAPH AND
FacsiviLe SigNaLls [Theoretical and Experi-
mental Investigation: No Outstanding
Advantage for Former System].-—Smith,
Trevor, & Carter. (RCA Review, Oct. 1938,
Vol. 3, No. 2, pp. 213-238.)

. A SHORT-WAVE SINGLE-SIDEBAND RADIO-

TeLEPHONE SvsTEM [with Reduced Carrier
or Pilot Frequency : Reasons for Choice of
System : the Use of the Other Sideband as a
Second Channel].—Oswald. (Proc. Inst.
Rad. Eng., Dec. 1938, Vol. 26, No. 12,
PP 1431-1454.) A summary was referred to
in 3791 of 1938. For the receiving end see
1429, above (Roetken).

SIDEBAND WIDTH BY USE
oF ‘“ ComposITE ”’ MopuLATION. —Hayasi &
Yamagiwa. (See 1413.)

. SOME PRINCIPLES IN AERONAUTICAL GROUND-

Rap1o-StatioN DEesiGN [and the I’roblem
of the Avoidance of Interference with
Reception, with (e.g) 11 Transmitters in
Area of Less than § Square Mile: the
Importance of the Low-Dass Filer : etc.].
Sandretto. (Proc. Inst. Rad. Eng., Jan. 1939,
Vol. 27, No. 1, pp. 5-11.)

. BREAK-IN TELEPHONY WITH CARRIER Sup-

PRESSION : AN ELECTRONIC SYSTEM FOR
AuToMATIC CONTROL OF TRANSMITTER AND
REeCEIVER.—Kaplan.  (QST, TYeb. 1939,
Vol. 23, No. 2z, pp. 36-39.) From the
Philips laboratories, Eindhoven.
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GENERAL PHYSICAL ARTICLES
RESISTIVITY AND Powgr INPUT IN THE

CagsitM DiscHarRGE AT HigH CURRENT
DEexsiTy.—Mohler. (Journ. of Res. of Nal.
Bur. of Stds., Dec. 1938, Vol. 21, No. 6,
pp. 873-881.) Previous experiments re-
ported in an earlier paper ‘' permit for the
first time an experimental investigation of
the resistivity and power input in an ionised

>

gas.

INFLUENCE OF THE INTERACTION OF
MorE THaN Two MOLECULES ON THE
MoOLECULAR  DISTRIBUTION-FUNCTION IN
CoMpPRESSED (GasEs.—de Boer & Michels.
(Phvsica, Feb. 1939, Vol. 6, No. 2, pp. 97—
114 : in English)

DEMONSTRATION OF THE RAMSAUER EFFECT
wITH THE CATHODE-RAY OSCILLOGRAPH.
Kollath & Steudel. (Zeitschr. f. tech. Phys.,
No. 2, Vol. 20, 1939, pp. 36-38.)

STupY oF THE COLLISIONS BETWEEN GROUPS
oF FrLasTic SPHERES: DERIVATION OF
MAaXWELL’S Law oOF DISTRIBUTION OF
VeLociTiEs [and a New Calculation of the
Functional Determinant of the Collision
Equations].—Veter. (Helvetica Phys. Acta,
Fasc. 7, Vol. 11, 1938, pp. 587-606: in
German.)

. Ox THE INTRINSIC ENERGY OF THE ELECTRON.

—Mercier. (Helvetica Phys. Acta, lrasc. 1,
Vol. 12, 1939, pp- 55-75: in French))

. COMMENT ON A PapEr BY W. E. Bowts,

TownsExp  COEFFICIENT.”

(See 1358.)

SECOND
IKaplan.

. A CrassicaL PoINT CHaRGE [Examination of

Modification of Electromagnetic Field,
serving as Calculation Model for Point
Charge}.—Groenewold. (Physica, Feb. 1939,
Vol. 6, No. 2, pp. 115-128.)

MISCELLANEOUS

ANDRE BLONDEL, 1863-1938.—Bethenod.
(Bull. de la Soc. frang. des Ilec., Jan. 1939,
Vol. 9, No. 97, pp. 15-26: L’Onde Elec.,
Jan. 1939, Vol. 18, No. 203, pp. 5-13.)

HEeixrICH RupoLPH HERTZ: FIFTY YEARS
AFTER.—G.\W.O.H. (Wireless Engineer, Feb.
1939, Vol. 16, No. 185, pp. 55-56.)

ON FLUCTUATIONS IN THE NEIGHBOURHOOD
oF PEeriopic MoTioN orF AN AUT0-Os-
CILLATING SySTEM.—-Berstein. (See 1401.)

TENSOR ANALYSIS AND ITS APPLICATION TO
EguivaLENT Circurts.—Epstein. (RCA Re-
view, Oct. 1938, Vol. 3, No. 2, pp. 239-234.)

ON a THEOREM oF FUNCTIONAL ANALYSIS
[applicable to Quasi-Linear Hyperbolic
Equations with # Independent Variables],
and ON THE ProOBLEM OF CAUCHY FOR
Quasi-LINEAR HYPERBOLIC EQUATIONS.—
Soboleff.  (Comptes Rendus (Doklady) de
I'Acad. des Sci. de VURSS, No. 1, Vol. 20,
1938, pp. 5-9 : No. 2/3, Vol. 20, pp. 79-83 :
in French.)
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1769.

1770.

1771.

1774

1776.

. COMPARATIVE

. EFFECT OF AN LLECTRIC

I'HE WIRELESS

CoMPUTATION oF HYPERBOLIC FUNCTIONS

BUILT ON SPECIAL SymBoLs.—Hayata.
(Nippon Elec. Comm. Eng., Dec. 1938,

No. 14, pp. 482-483.)

NomoGRAMS FOR COMPLEX QUANTITIES [in-
cluding Exponential, Logarithmic, Hyper-
bolic Functions, Reciprocal, Square Root :
Nomogram with Four Scales, distorted by
Projection].—Zimmermann. (drch. f. Elek-
trol.,, 17th Dec. 1935, Vol. 32, No. 12,
pp. 789-798.)

THE REPLACEMENT OF ‘“ CURVE TaBLES”
[Curve Tamilies] BY NomoGrams [Alignment
Charts].—Walther, Dreyer, & Schiissler.
(E.T.Z., 19th Jan. 1939, Vol. 60, No. 3,
pp. 65-70.)

MobprLs rFor LoGaritHMICc GRAPH DAPER
[Mechanical Models for the Investigation and
Demonstration of the Conversion of Ex-
ponential and Power-Function Curves on
Uniform Graph Paper to Straight Lines on
Logarithmic Paper].—Walther & others.
(Zeitschv. f. tech. Phys., No. 2, Vol. 20,
1939, pp. 56-58.)

ACCURACY AND SPEED OF
Gauss’s METHOD or LEAST SQUARES AND
RECENT ALTERNATIVE METHODS FOR THE
ADJUSTMENT OF OBSERVATIONS.—\Weise &
Patzer. (Zeitschr. f. tech. Phys.,, No. 2z,
Vol. 20, 1939, pp. 59-62.)

. STATISTICAL THEORY APPLIED TO THE TEST-

ING OF MAsS-PRODUCED ARTICLES.—Parker.
(P.O. Elec. Eng. Journ., Jan. 1939, Vol. 31,
Part 4, pp. 305-300.)

Tue LiMiT PROBLEMS FrOR LQUATIONS
OF THE ELLIPTICO-PARABOLIC TYPE.—
Piskounov. (Comptes Rendus (Dokladv) de

I’Acad. des Sci. de 'URSS, No. 4, Vol. 20,
1938, pp. 247-250: in French.)

I'IELD ON THE
ViscosiTy oF Liguips [No Effect with Non-
Polar Liquids : Polar Liquids show Increase
of Viscosity with Static Fields but No
Change with Transverse Alternating Fields
above 2000c/s: Current through Polar
Liquids does not obey Ohm’s Law].
Andrade & Dodd. (Nature, 7th Jan. 1939,
Vol. 143, pp. 26-27.)

Tue CoLours oF Mosaic Powper IiLms
[Curious Phenomenon with White Pigment
Particles (TiO,, ZnS, etc.) deposited in a
One-Particle-Deep Layer and made to form
Mosaic :  Discussion of Cause of Brilliant
Colours].—Pfund. (Journ. Opt. Soc. Am.,
Jan. 1939, Vol. 29, No. 1, pp. 10-15.)

. THE TRANSMISSION OF ENERGY OVER LONG

DistancEs = witH ‘ HALF-WaAVE " FrEe-
QUENCY [i.e. Frequency for which the Line
Length is a Half Wavelength or a Multiple
of This].—Leonhard. (Elecivot. u. Masch:bau,
No. 42, Vol. 56, 1938, pp. 542-547.)
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. WIRELESS SECTION : CHAIRMAN'S ADDRESS
[Recent Radio-Engineering Developments
carried out by, or in Collaboration with
the P.O. Engineering Department : Ultra-
Short-Waves :  Quartz Crystals: ‘“ Musa "’
Ray-Diversity System : etc.].—Gill. (Journ.
I.E.I:., Feb. 1939, Vol. 84, No. 506, pp. 24%
“260.) A summary was referred to in 863 of

February.

A DIFFERENTIAL PRE-AMPLIFIER FOR ELEC-
TROPHYSIOLOGICAL PURPOSES AND FOR BRIDGE
MEASUREMENTS.—Konig.  (Helvetica Phys.
Acta, Fasc. 6, Vol. 11, 1938, pp. 507-512:
in German.)

JELECTRO-CARDIOGRAPH.—A. C. Cossor, Ltd.
(Journ. Scient. Insty., Jan. 1939, Vol. 16,
No. 1, pp. 28-30)

RESUSCITATION ¥FROM LELECTRICAL SHOCK.
De Soto. (See 1422.)

. SOME RECENT CONTINENTAL ADVANCES IN
THE PRINCIPLES, CONSTRUCTION, AND UsEe
OF  SCIENTIFIC INSTRUMENTS [including
Electron  Microscopes]. — Pirani.  (Journ.
Scient. Instr., Dec. 1938, Vol. 15, No. 12
pp- 389-405.)

. No~-DesTrRUCTIVE TESTING [Magnetic, Elec-
trical, Acoustical & Other llethods] IN THE
U.S.A.—Lester, Sanford, & Mochel. (Bull.
Am. Soc. for Testing Materials, Dec. 1933,
No. 95, pp. 5-14.) Cf. 1049 of March.

. PIEZOELECTRIC MEASUREMENT OF IMPACT
oF HAMMER ON STRETCHED STRING.—Davy
& others. (See 1528.)

. PRESSURE, STRESS, AND MOVEMENT IN-
DICATOR [Variable-Gap Condenser Principle;.
—Southern  Instruments, Ltd. (Journ.
Scient. Instr., Jan. 1939, Vol. 16, No. 1
pp. 30-31.)

. THE USE oOF THE CAPACITY-MEASURING
PROCESS FOR THE TESTING OF THE SMOOTH-
NESS OF METALLIC AND NoxN-METALLIC
SURFACEs.—Sachsenberg & Perthen. (Elek-
trot. u. Masch:bau, No. 51, Vol. 56, 193
pp. 691-692.)

. THE STROBOTRON As aN ELEcTRON CONTROL
Un~it [Body-Capacity-Operated Switch and
Electron-Control  Time-Delay  Off-Switch
using Two Strobotrons working off Type BH
Gaseous Rectifier]. — Schulman. (Com-
munications, Nov. 1938, Vol. 18, No. 11
pp- 10and 16.) For the strobotron, originallv
designed as a stroboscopic light source but
with special properties making it useful for
many other purposes, see 3564 of 1936 and
2351 of 1937.

. ELEcTtronic ConTrROL Circuits For D.C.
MoTors [using Thyratrons without Inter-
vening Relays].—Ryder. (Electronics, Dec.
1938, Vol. 11, No. 12, pp. 20-21.)

. ELEcTRICAL ToORsioN METERs [for Measure-
ments on Rotating Shatts: Survey|.—Merz
& Scharwachter. (E.T.Z., s5th Jan. 1939,
Vol. 60, No. 1, 16 © summary only.)
Extension of a theoretical work by Nettmann.
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Some Recent Patents

The following abstracts are prepaved, with the pevimnission of the Controller of H.M. Stationery Office, from
Specifications obtainable at the Patent Office, 25, Southampton Buildings, London, W.C.2, price 1/- each

DIRECTIONAL WIRELESS

495 515.—Direction-finding system depending upon
phase-differences set up in a transmission line after
mutual modulation.

W. W. Triggs (communicated by Aki. Brown,
Boverie & Co.). Application date 15t Deceniber,
1937-

495 554.—Direction-finding system in which the
signal impulses received from a rotating-beacon
transmitter are counted to indicate its bearing.

R. J. Bervy (communicated by C. Lovenz AkL.).
Application date 20th May, 1938.

495 613.—‘ Marker ”’ beacons for radiating short-
wave beams to indicate distances along an airway
route.

R. J. Bevry (communicated by C. Lovenz AkL).
Application date 1st*March, 1938.

195 624.— Feeding and keying the main and reflector
dipoles used for transmitting the wireless beams
used in air navigation.
C. Lovenz Akt. Convention date (Gevmany) 14th
April, 1937.
496 129.—Direction-finding equipment for giving a
continuous indication on the fluorescent screen of
a cathode-ray tube of the position of a moving
craft relative to two or more fixed beacons.
Marconi’s W. T. Co. (assignees of [. Plebanski).
Convention date (Poland) 11th January, 1937.

496 217.—Direction finder with means to offset the
effect of increasing field-strength on the critical
““ zero ' indication, as the craft under navigation
approaches the beacon transmitter.
Marvconi’'s W.T. Co. and W. A.
Application dale 25th Mav, 1937.
496 239.—Spaced-aerial direction-tinder in which
the out-of-phase pick-up voltages are fed, after
modulation at different frequencies, to a cathode-ray
indicator through a common amplifier.
Standard Telephones and Cables and C. F. A.
Wagstaffe. Application date 28th May, 1937.
497 147.—Apparatus for indicating the bearing and
distance of a distant object, such as an aeroplane,
by taking observations on the waves reflected by
it from a short-wave transmitter located at the
point of observation.
The British Thomson-Houston Co.
date (U.S.4.) oth April, 1936.
497 761.—Arrangement of deflecting-coils for cor-
recting quadrantal error in a wireless direction-
finder using a cathode-ray indicator.
Marcon’s W.T. Co. and L. E. Q.
Application date 26th [une, 1937.

498 344.—Counterpoise system for preventing the
radiation of horizontally-polarised waves from a
directional transmitter of the overlapping beam
type.

R. J. Bervy (conumunicated by C. Lovenz Akt).
Application date 22nd Oclober, 1937.

1ppleton.

Convention

Walker.

498 985.-—Method of keying the dipole aerials and
reflectors used to produce a navigational course of
the overlapping-beam type.

C. Lorenz Aki. Convention
12th April, 1937.

date (Germany)

RECEIVING CIRCUITS AND APPARATUS
(See also under Television)

495 066.—L'uning arrangement in which a cathode-
ray indicator is moved bodily with the cursor along
the wavelength scale.

C. Metcalfe. Application date 5th May, 1937.

495 313.—Automatic tuning system in which the
tendency of the control to * jump ’ under certain
critical conditions is prevented.

Marconi’s W.T. Co.; N. M. Rust;
Keall. Application date 4th May, 1937.
195 339.—Automatic tuning system in which the
correcting voltage is derived from the phase-
difference between two currents of equal frequency.

The Geneval Flectric Co. and G. M. Wells. Ap-
plication date 13th May, 1937.

495 413.—Application of negative feed-back to
stabilise a push-pull arrangement of multi-grid
valves.

Baird Television and W. A. Cox. Application dale
14th May, 1937.

495 732.—Construction of
indicator for a wireless set.

M-O. Valve Co.; M. Benjamin ; and H. S. Smuth.

Application date 25th August, 1937.
495 879.—Tuning device in which the indicator
needle is rotated about its longitudinal axis 1o
present different cursors or markers to different
wavelength scales.

L. F. Bivdseve. Application date 26th May, 1937.
496 123.—Relay system in which selective reception
is ensured by shifting a desired broadcast pro-
gramme by frequency-conversion from its allotted
position in the wavelength scale 1o a less-congested
position.

W. A. Beatty. Application date 19th May, 1937.
496 140.—Device for minimising the effect of
interference from the supply mains on a wireless
receiver.

W. A. Beatty. Application date 26th Mav, 1937.
496 1.45.—Superhet receiver in which wave-band
changes are effected both in the preselector and
intermediate - frequency circuits, to improve
selectivity.

Marcont’s W.T. Co.
29th May, 1936.

496 246.—Eliminating static interference from a
wireless receiver by interrupting the rectified signal
at a comparatively-high frequency.

Marconi’s W.T. Co. Convention date (U.S.A4.)
28th May, 1936.

and O. E.

cathode-ray tuning-

Convention date (U.S5.4.)
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496 275.—DPress-button system of tuning with
flexible means of adjustment.

Murphy Radio. Application date 26th May, 1937.
496 837.—Station and programme indicator in
which a list of broadcasting stations is associated
with a clock-driven indicator, which shows both the
time and the nature of the item being radiated.

J- C. Kogerson. Application date 15th September,

1937.
496 874.—Tuning indicator in which a pointer is
moved bodily over a wavelength scale for rough
tuning, and simultaneously rotates an associated
disc to give fine-tuning.

The General Electric Co.; R. Gosden ;S G.
Hunter ; and E. L. Mercer. Application dates
7th April and 15th November, 1937.

497 148.—Resistance-capacity back-coupling for
a valve amplifier designed to produce no phase-
change over a selected range of frequencies.

P.W. Willans and Midrhead & Co. Application
date 12th April, 1937.

497 490.—Automatic tuning system in which the
control motor is brought to a stop at the selected
position by closing instead of opening a circuit.
W. W. Triggs (communicated bv Operadio Mfg.
Co.). Application date 24th June, 1037.
497 555.—Amplifier with a negative feed-back
circuit comprising two transformers with leakage
resonance frequencies calculated to prevent self-
oscillation.
Philips’ Lamp Co.

Convention date (Germany)
24th May, 1937.

497 646.—\\ireless receiver in which ‘‘ noise ”’ is
reduced by means of a storage circuit which is
isolated during static interference.

Mayconi’s W.T. Co. Convention date (U.S.A)
215t May, 1936.

497 749.—Slow-motion combined friction and post-
tive driving-gear for the tuning condenser of a
wireless set.

Standard Telephones and Cables and R. E. Hall.
Application date 25th June, 1937.

497 774-—Automatic tuning system in which the
wave-change switch is automatically controlled
when a push-button selector is operated for a station
outside the wave-band to which the receiver
happens to be set.

E. K. Cole; A. W. Martin; and H. G. Jarvis.
Application date 13th January, 1938.

497 830.—Multi-band superhet receiver with remote
tuning control and an input ‘‘ mixing " stage
structurally separate from the rest of the set.

G. von Schaub. Convention date (Switzerland)
218t March, 1936.
498 811.—Automatic tuning control system applic-

able to short-wave signals in which both amplitude
and frequency modulation is present.

Philip's Lamp Co. Comvention date (Switzerland)
10th July, 1937.
498 842.—Noise-suppression circuit for a wireless
receiver with means for ensuring a rapid return to
normal operation once the suppression point is
passed.

Marconv’s W.T. Co. and K. R. Sturley. Applica-
tion date 15th July, 1937.
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499 108.—Adjustable mechanical nieans incor-
porated in a loud-speaker for cutting-out ** hissing
and other noises due to the reduction of the band-
width in the LT. stages of a superhet receiver.

Phalip’s Lamp Co. Convention date (Germany)
10th May, 1937.

TELEVISION CIRCUITS AND APPARATUS
For TRANSMISSION AND RECEPTION

s

495 822.—" Relay ” system for distributing tele-
vision programmes synchronised by a single set of
time-base oscillators.

Baivd Television and L. R. Merdler.

496 018.—Method of making the ‘“ mosaic '’ photo-
sensitive screen used in a television transmitter of
the Iconoscope type.

Philip’s Lamp Co.
5th March, 1937.

Convention date (Germany)

496 119.—Generating and controlling synchronising
impulses for television transmission and reception.
E.L.C. White. Application date 23rd A pril, 1937.

496 213.—Anode-bend rectifier for television signals
in which the highest modulation frequencies are of
the same order as the lower side-bands of the
carrier-wave.

Radio-Akt. D. S. Loewe. Convention
(Germany) 27th May and 8th July, 1936.

dates

496 662.—Construction of incandescent screen for
use with a cathode-ray television receiver.

F. Fischer and M. Lattmann. Convention date
(Switzerland) 4th June, 1936.

496 751.—Variable magnetic focusing-arrangement

for a cathode-ray tube to enable the size of a

televised picture to be altered in the electron stream.
H. Miller. Application date 1st April, 1937.

496 756. Cathode-ray tube for television in which
a reinforced picture-image is obtained on an
auxiliary screen by means of secondary emission.

Zeiss IThon Akt. Convention date (Gevmany)
6th Mav, 1936.

496 872.—Single-valve amplifier, particularly for
television, in which phase-reversal between input
and output is avoided.

E L. C White and J. Havdwick.
date 6th March, 1937.

Application

496 964.—Television scanning system utilising a
light cell traversed by supersonic pressure waves.

Scophony and J. H. Jeffree. Application date
10th fune, 1937.

497 069.—Light-modulating cell in which a liquid
is vibrated at supersonic frequency by a piezo-
electric crystal.

Scophony and G. W. Walton.
10th June, 1937.

Application date

497 206.—Receiving circuit for handling a pre-
determined narrow band of signals supplied from a
dipole aerial, such as the carrier-wave and associated
side-bands of a sound-and-picture television
programine.

Philips’ Lamp Co.
5th Julv, 1937.

Convention date (Germany)
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497 217.-—Transformer coupling, particularly suit-
able for the intermediate-frequency amplifier of a
television receiver handling a wide band of signals.

Radio-Akt. D. S. Loewe. Conuvention dale
(Germany) 16th May, 1936.

497 371.——Separating synchronising impulses from
picture signals in a television system in which
synchronising is effected by interrupting the
carrier wave.

E. P. Rudkin.

497 404.—Viewing-screen for a television receiver
composed of a large number of elementary parts,
the transparency or diffusing power of which
varies in accordance with the strength of an applied
electric or magnetic field.

P. M. G. Toulon. Convention
oth July, 1936.

497 406.—Electron multiplier for television signals
in which the target electrode is curved in such a
way as to minimise the so-called ‘‘ pincushion ”
type of distortion.

B. M. Crowther. Application date 19th June, 1937.

Application date 19th June, 1937.

date (Irance)

497 551.—Cathode-ray tube of the Iconoscope tvpe
in which the mosaic-cell electrode is constructed to
have small capacity with the object of increasing
the signal-to-noise ratio.

Marconi's W.T. Co. (assignees of G. A. Morton).
Convention date (U.S.A.) 15th May, 1937.

497 566.—NMethod of making photo-electric surfaces
of the mosaic-cell type for use in television.

H. Rupp (assignee of I. P. Rupp). Convention
date (Germany) 29th June, 1937.

497 620.—Cathode-ray tube in which the magnetic
deflecting coils used for scanning are energised by
the higher harmonic frequencies from a relaxation
oscillator.

Radio-Akt. D. S. Loewe.
many) 8th October, 1936.

Convention date (Ger-

497 626.—Adaptable mounting for a cathode-ray
tube in a television cabinet, designed to accom-
modate different sizes of tube.

The Geneval Electric Co. and F R. fones.
cation date 8th Novenber, 1937.

Appli-

497 631.-—Means for preventing deformation of the
electric field around the edges of the deflecting
plates of a cathode-ray tube.

V. Zeitline; A. Zeitline; and V. Kliatchto.
Convention date (France) 17th November, 1937.

497 760.-—klectron-beam type of valve used as a
blocking-oscillator for producing synchronising im-
pulses for television scanning.

Mavconi’s W. 1. Co. and R. J. Kemp.
date 26th Jume, 1937.

Application

498 037.—Thermionic amplifier with an approxi-
mately triangular frequency-response characteristic
for handling the side-band frequencies produced in
television.

Fervanti and M. K. Taylor.
24th June, 1937.
1498 304.——Ilectron-multiplier for
carrier-wave with television signals.

Fevnseh Akt. Convention date (Germany)
July, 1936.

Application date

modulating a

10th
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408 816.—\ethod of modulating light by passing
it through a piezo-electric crystal in which there is
a diffraction-grading effect.

S. Sokoloff. Application date 13th Mayv, 1937.

TRANSMITTING CIRCUITS AND APPARATUS
(See also under Television)

496 710.—High-powered thermionic valves in which
certain electrodes are movable and occupy different
positions according to whether the valve is in
operation or not.

The M-O. Valve Co.;
S. M. Duke.

496 883.—Power amplifying circuit in which the
internal impedance of a pentode or tetrode output
valve is kept matched to the load, so that excessive
voltage surges are avoided.

A. D. Blimlein. Application date 5th June, 1937.

497 198.—* Secret *’ system of telephony in which
noise is deliberately introduced between the
natural pauses in speech so as to produce a con-
tinous background of confusing noise.
Standard Telephones and Cables
D. Mzichell).
1937
497 224.—Means for controlling and regulating the
frequency of the main and subsidiary transmitters
in a common-wave broadcasting system.
C. Lorenz Ahkt. Convention date
18th Jume, 1930.

R. Le Russignol ; and
Application date 7th October, 1937.

(assignees of
Convention date (U.S.4.) 15th May,

(Germany)

1497 361.—\eans for preventing voltage losses in
the operating potentials supplied to the electrodes
of a high-powered short-wave amplifier or oscillator
valve.

J. M. Dodds and Metropolitan-Vickers Electrical
Co. Application date 18th June, 1937.
1497 364.—Safety and alarm devices for the cathode-
heating circuits of high-powered amplifiers.

Standard Telephones and Cables; R. A. Meers ;
and F. G. Filby. Application date 18th June, 1937.
498 834.—Preventing ‘' back-lash " in the remote
tuning-control of a wireless transmitter designed to
operate on a predetermined series of wavelengths.

Mavrconi’'s W.T. Co. and |. Stewart. Application
date 15th July, 1937.
499 088.—I‘requency-multiplying valve generator
with a piezo-electric crystal serving as a stabilising
control.

Mavrconi’s W.T. Co. (assignees of J. L. Reinartz).
Convention date (U.S.A.) 23rd April, 1937.

CONSTRUCTION OF ELECTRONIC-DISCHARGE
DEVICES

195 531.—Amplifier, oscillator, or relay device in
which a stream of electrons is controlled so that it
falls upon one or other of two ‘‘ split ”’ anodes.

Standard Telephones and Cables (assignees of
A. M. Skellett)y. Convention date (U.S.A.) 31st
March, 1937.

496 425.—Cathode-ray type of oscillation-generator
in which the electron stream is driven cyclically
over a ““ split " anode.

W. W. Triggs (communicated by Farnsworth
Television Inc.). Application date 28th October, 1937 .
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496 557.—Container for the ‘' gettering ”’ material
used in exhausting thermionic valves during manu-
facture.

Marconi’'s W.T. Co.
15t June, 1930.
1496 564.-—Arrangement of accelerating and retard-
ing electrodes in an electron-multiplier designed to
increase its effective amplification.

Fernseh Akt. Convention date (Germmany) 30th
May, 1936.
496 705.—Secondary-emission amplifier designed to
prevent a rise in anode-voltage from producing an
excessive increase in output current.

Philips’ Lamp Co. Convention date (Holland)
15! Septenmber, 1936.
496 856.—\lethod of producing a high vacuum in a
discharge tube by combining an alkali ** getter ”’
with a gas-producing substance such as a carbonate.

Philips’ Lamp Co. Convention dale (Gerinany)
oth March, 1937.

Convention date (U.S.A.)

496 9o4.—Cathode structure for an indirectly-
heated power amplifier or rectifier tube.
The British Thomson-Houston Co. Convention

date (U.S.A4.) 16th October, 1936.

497 160.—Cathode-ray type of electron-multiplier
in which a number of ** cascaded ’’ electron streams
are produced in the same plane from sources
arranged in one or more circles.

The British Thomson-Houston
date (Gevmany) 30th July, 1936.
497 563.—FElectrode assembly designed to maintain
accurate spacing in a valve for handling ultra-high
frequencies.

Standard Telephones and Cables
A. L. Sawmuel)y. Convention date
Julv, 1937.

497 645.—Llectron focusing arrangement with a
converging magnetic field to reduce the cross-
section of the stream through a cathode-ray tube.

H. G. Lubszynski. Application date 20th May,

1937.
498 347.—Arrangement and mounting of the
electrodes in a valve amplifier or generator of the
kind in which the electron stream is formed into a
beam.

Philips’ Lamp Co.
26th Noveniber, 1936.
493 843.—Llectron-multiplier in which one of the
target electrodes is made more highly emissive over
a selected part of its surface than elsewhere, in order
to control the response of the tube.

Marconi’'s W.T. Co. and G. B. Banks.
date 15th July, 1937.

499 437.—Amplifier in which the potential of an
clectrode emitting secondary clectrons is con-
trolled by the bombardment of primary electrons.

G. Rrawinkel. Convention dates (Germany)
25th April, 26th May, 10th and 16th June, 1936,
and 11th January, 1937.

SUBSIDIARY APPARATUS AND MATERIALS

496 398 —LElectron-multiplier used for attenuating
or reducing the amplitude of a signal to a desired
level, for testing purposes.

Baird Television,; V. A. Jones; and T. C.
Nuttall. Application date 1st June, 1937

Co. Convention

(asstgnees of
(U.S.A) 16th

Convention date (Germany)

Application
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496 619.—Loud speaker mounted in a box-shaped
casing with a perforated end-wall to serve as a
baftle-plate.

Philips’ Lamp Co.
23rd January, 1937.
496 504.—Preventing undesired resonance in a
‘“cabinet ”’ loud speaker which is deliberately
mounted at an angle to the face of the panel.

Murphy Radio and G. S. Brayshaw. Application
date 25th June, 1937.

496 841.—Construction of sparking-plug designed

to reduce interference with a motor-car radio set.
E. L. W. Byrne (communicated by Titeflex Metal

Hose Co.). Applicatron date 30th November, 1937.

497 222.—Method of lining or preparing the walls
of a studio used for sound-broadcasting in order to
improve its acoustic properties.

A. B. Howe. Application date 19th June, 1937.

497 490.—Ribbon type of microphone in which
means are provided for adjusting the axis of
minimum response so as to exclude undesired
sounds.

Marconi’'s W.T. Co. (assignees of I'. Massa).
Convention date (U.S.A.) 1st fune, 1930.

497 556.—Relaxation - oscillator which operates
under two different stabilised conditions to produce
phase-displaced synchronising impulses.
Telefunken Co. Convention date
19th July, 1936.
497 672.—\licrophone fitted with a damping-
member arranged in the gap between the pole-
picces and provided with annular recesses forming
air chambers.
A. I. Abrahams.
1937-
497 692.—Loud speaker in which the tubular
portion of the diaphragm, taking the speech-coil, is
formed with a shoulder-abutment for the spider.
R. Mavguerat. Convention date (I'rance) 8th
October, 1936.
497 755.—Combination of a silicon-tungsten solid,
baving a hyperbolic resistance-current character-
istic, with a filter circuit, for frequency-changing.
Automnatic Telephone and Ilectric Co. and F.
McCabe. Application date 25th June, 1937.

497 950.—Variable condenser of the kind in which
one tube slides within another, suitable for use as
a " trimmer.”’

Marconi’s W.T. Co.
30th June, 1936.

498 218.—Loud speaker construction designed to
facilitate the centering and alignment of the
voice-coil in the air-gap of the magnet.
Cinaudagraph Corp. (assignees of R. Neuschotz).
Convention date (U.S.A4.) 14th November, 1936.

498 o72.— I'ilter circuit for suppressing high-
frequency disturbances produced by electric motors.

The English Electric Co. ; H. I3. Sedgfield ; and
H.S. Pound-Corner. Application dates oth Septeniber
and 25th Octobey, 1937.

498 963.—Safeguarding the stylus of a radiogram

or similar pick-up from mechanical shocks.
Telefunken Co. (assignees of Siemens and Halske

Akt). Convention date (Germany) 25th March, 1937.

Convention date (Holland)

(Germany)

Application date 23rd June,

Convention date (U.S.A4.)



