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Editorial

Wireless Waves at

N 1916 a paper was published showing how
many skin-effect problems could be solved
by a relatively simple application of

telephone transmission formulae to the
propagation of power into the conductor.
The application was simplitied by picturing
perfectlv conducting infinitely thin layers
embedded in the actual conductors normal
to the flow of current, and serving as the
fictitious transmission lines whereby the
power was conveyed into the material
Now when wireless waves travel over the
earth’s surface, the earth takes the place of
one of the conductors of a transmission line,
and, like the conductor, carries currents
which are confined more or less to the sur-
face. It is a case of skin effect and the
question arises whether it can be treated in
the same way. It undoubtedly can, but not
to the same high degree of accuracy because
of the much higher resistance of the soil as
compared with copper and the resulting
deeper penetration. When electromagnetic
waves of the type radiated from an ordinary
vertical aerial travel over the surface of the
earth, the electric field is not vertical but
has a horizontal component,and this com-
ponent has the same value just below the
surface as it has just above it. The wave is
associated with currents in the earth some-
what as shown in Fig. 1 (a). If these currents
flowed horizontally the phenomenon would

the Earth’s Surface

not be affected by the insertion of very thin
vertical plates of conducting material, as
shown dotted, provided that they were
normal to the direction of propagation, as
would be the case if they consisted of con-
centric cvlinders about the transmitter.
If the penetration into the soil is an appre-
ciable fraction of the wavelength, the currents
will no longer be approximately horizontal,
and the conducting plates will affect their
paths, causing them to be split up into a
series of horizontal currents between the
plates and vertical currents in the plates
as shown in Fig. 1 (b). If we assume the
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plates to be close together, say 1 cm.apart,
infinitely thin, and perfectly conducting, the
approximation to the actual current distribu-
tion will be close unless the depth of pene-
tration is a considerable fraction of the wave-
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length. Two adjacent plates may now be
regarded as the conductors of a transmission
line whereby electromagnetic waves are
being transmitted vertically downwards into
the earth, and the ordinary telephone trans-
mission formulae can be applied to such a
line.* If the plates are assumed to be 1 cm.
apart, the p.d. at the sending-end, i.e. at the
earth’s surface, will be (&,, the horizontal
component of the electric field in volts per
cm. The conductor resistance we assume
to be zero. If we consider 1 cm. normal to
the paper in Fig. 1 (a) we are evidently
concerned with the propagation down a
vertical column of soil 1 cm. square. The
inductance L per cm.= 4n/10° henry, the
capacitance C = «/(47 .9 . 10" farad, and
the leakance G = 1/p, where « and p are
respectively the diclectric constant and
specific resistance of the soil.

The sending end impedance of such a line
is given by the formula

= Ef_]‘_( . S '} tan—1G/B

G+7/B NG+ B —
where X = wl and B = oC.

The current 7 in our fictitious conductor
at the earth’s surface is £,/Z and lags
behind ¢, by an angle ¢ where tan 2¢ = G/B.
The power transmitted into the column of
soil and dissipated in it is equal to &, cos ¢,

/ \/ (G*+ B) + B )+ B

2X
stituting the abO\e values for G, B and X
the dissipated power per square cm. of earth’s
surface can be easily calculated for any
values of f, « and p.

To calculate the depth of penetration
we apply the attenuation formula e»*
If we put this equal to 0.25 the value of x
thus determined will be the depth at which
the horizontal field and current have fallen
to a quarter of the surface value. Since
R = o, the standard formula

that is, to &,? ; bv sub-

2p? = 4/(R? | X?)(G? + B?) + RG—XB
reduces to
2p* — X(v/G* + B — B)
:Xlﬂ\/x +— — >
o Sce “TheiApplication of Telephone Trans-
mission Formula to Skin-eftect Problems.”

J1.EE., 54, p. 473, 1916.
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To take an example we assume that
f =107 c/s so that A = 30 metres, x = 5
and G = 2.78 X 107% corresponding to a

specific resistance of 36,000 ohms. X = wl
— 27 .107 . 47 . 107" = 0.087% B = oC =
27107 . 5/(47 . 9. 10Y) = 2.78 X 1073,  We

have chosen values such that ¢ = B, so that
tan 2¢ = G/B = 1 and ¢ = 22.5 degrees.

If e»*= 0.25, px = 1.380
and in our case

2p? = XDB(/1 4+ 1 — 1) = 0.414XB
= 0.414 X 0.087% X 278 X 1073
=9 X 107

.p = o0.0021

and x — 1. 386/0.0021 = 650 cm.
Hence w1th the assumed soil constants and
frequency, the earth currents are reduced
to a quarter of their surface value at a
depth of 6.5 metres, that is 0.22 of the wave-
length.

In Fig. 1 (b) three adjacent columns are
shown and it will be seen that each conductor
carries the opposing currents of two adjacent
columns. 1f &, were identically the same
for both columns, the currents would cancel,
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Fig. 2.

that is to say there would be no vertical
currents but only horizontal ones. When
& i1s not the same there will be resultant
vertical currents in the conductors, causing
variations in the accumulated electric charges
at the surface which are proportional to the
vertical component &, of the electric field
that ends on them.

The upper curve in Fig. 2 shows the distri-
bution of &, over the wavelength at a given
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moment ; it is moving from left to right
with the velocity of light or slightly less.
The second curve shows the distribution at
the same moment of d&£,/ds where s is
distance measured in the direction of propa-
gation over the earth’s surface. The third
curve shows dl/ds wbich is the resultant
current in the vertical conductors at the
surface ; since [ lags behind &, by the
angle ¢, dl/ds lags behind d£,/ds by the
same angle. Irom A4 to C &, is towards
the right, i.e. outwards or positive; from
A to B £, is increasing and tending to
produce a downward resultant current in
the conductors as shown in Fig. 1 (b), but
this current lags by an angle ¢ as shown in
the third curve dif/ds. If we consider the
point P we see that for the last half-cycle
1t has been the seat of an upward resultant
current so that the positive charge on the
surface at P has just reached its maximum,
and with it the upward vertical electric
field &, in the air, which therefore lags by
the angle ¢ behind the horizontal field ¢ ,.

If g be the surface density of the charge
in practical units, i.e. the quantity in
coulombs collected per cm. on the upper
edge of the conductor, and &, the field in
volts per cm. then &, = 4m¢ .9 X I0'l.

& being distributed sinusoidally over
the wave length, the maximum value of
d£,/ds will be 27%,/A, and the maximum
value of dl/ds will be 2=&,A1Z. This
will be the maximum value of the resultant
vertical current in the conductor. The
accumulated charge ¢ at any point will vary
sinusoidally with the frequency f and will
have a maximum value of 2#&,/wAlZ|;
but wi/27 = 3. 1010,

Hence &, = 47 .. 10! . ¢

47 . 9. 10M X, En
3. 1010 IZ’ 12071';2;
Taking as an example the same constants
as before, we have
X =o0.087%and G = B = 2.78.107°
so that

P /X /@08_7;2 X 10%
V \/G*+B? V vz x 2.8
142 ohms

and &,/&» = 1207/142 = 2.66.

Hence the vertical component has an
amplitude 2.66 times the horizontal com-
ponent, behind which it lags by 22.5 degrees.
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The locus of the resultant field vector is
therefore an ellipse as shown in Fig. 3.

<
i

If £,=1volt per ecm. I = a5 Ampere

and the power transmitted into and dissi-
pated in each sq. cm. column of soil

-1 X d X €OS 22.5° = 0.924 'I42 = 0.0066
% s 22.5° = 0.924 142 = 0.

watt. If &, = 1 millivolt per cm. the power
will be 0.0066 microwatt.

It is interesting to calculate this power in
another way. If we assume the ellipse to be
replaced. by its
major axis, the
field sweeping
over the surface
of the earth will
have this con-
stant direction,
and we can
apply Poynting’s
theorem and cal-
culate the power
arriving on each
square centi-
metre of the
earth’s surface.
The field strength
&= 2.84 &, and
it is inclined at an angle 6 such that
cos § = 0.33. If £ were in electrostatic
units, the energy in a cubic cm.—electric
plus magnetic—would be A2/47 ergs, but
as & is in volts per cm. it is §2/47 . 9 . 10? ergs.
If £ is the r.m.s. value, this will be the mean
value of the energy density throughout the
wave. It will be seen from Iig. 4 that the
energy fallingon 1 sq. cm. of surface is that
in cos 8 sq. cm. of wave front, and, assuming
the wave to travel normal to & with the
velocity of light, we have for the power in
watts or joules per second

&2 z 10 — = c 12

7§ X 1o 3 X 10 . cos 6=0.007055,
If we assume, however, that 3 X 10° cms.
per second is the horizontal velocity of the
wave, which we really assumed previously
when we put fA = 3 X 10" and measured A
horizontally, the velocity normal to & will
be reduced to 3 X 10¥ X sinf and as
sin § = 0.94, we shall obtain for the power
0.00705 X 0.94 = 0.0006§,%2 watt which
agrees exactly with the value calculated
by the other method. G.W. 0. H.

Fig. 4.
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Frequency Modulation*

Its Production by Phase Shifting the Side Bands
of an Amplitude Modulated Wave

By D. I Lawson, M.Sc.,, A.Inst. P.

(Research Latoratory, Pye Litd., Cambridge)

SUMMARY.—A harmonic analysis is performed of the general case of a frequency
mddulated wave produced by phase shifting the side bands of an amplitude modulated wave
by a given angle ¢ and it is shown that a phase shift of go® will give least harmonic distortion.
lf this phase shilt ¢ is made to vary sinusoidally at the modulation frequency, it is shown
that the harmonic distortion may be made very small.

Introduction

ADIO communication is usually main-
tained between two stations by means
of amplitude modulated waves 1n

which the frequency is kept constant and the
amplitude is varied at the modulation
frequency.

It is now well known that radio communi-
cation can be established using either
frequency or phase modulation, and in this
case the amplitude is kept constant and the
frequency or the phase of the wave is varied
at the modulation frequency, according to
the type of modulation used. It is quite
obvious that these latter types of modulation
must be closely related since a change in
frequency implies a change of phase.

It will be uscful to consider these types of
modulation more in detail before proceeding
further.

The displacement of an amplitude modu-
lated wave is given by the relation

A(1 + msin pf) sin (wf 4 6) .. (1)
where

A is the mean amplitude of the modulated

wave.

p is 2w

w is 27

X modulation frequency.
X carrier frequency.

m is the amplitude modulation index.

6 is the arbitrary phase angle.

The frequency of the carrier wave is
obtained by differentiating the phase
(w! 4+ 8) with respect to time and dividing
by 27. No apology is made for the inclusion

* MS. accepted by the Iditor, June, 1940.

of the trivial result since the method of
obtaining it is important, and reference will
be made to it frequently.

The displacement of a frequency modulated
wave is given by

e, = A sin (wt + m; sin pt + 6)

where m, is the frequency modulation index
and is equal to the ratio of the change in
frequency from the mean frequency to the

. w
modulation frequency or —

The frequency at any time / is obtained as
before and is

1 d

- L in pt + 6
p d{(w/ my sin pt -+ 0)
w mep
or o e pt : . o (2)

Thus the frequency varies sinusoidally about

w .
the mean frequency 7 the maximum
m

. . . m dow
frequency excursion being il or It
2m 27

will be noted that the frequency excursion
is independent of the modulation frequency.

The displacement of a phase modulated
wave is represented by

e, = A sin (wt 4 mysin pt + 6)

where i, is the phase modulation index, and
is the maximum phase shift in radians {rom
the mean phase (wf 4 ). The instantaneous
frequency is

I w

o T (w/ + m, sin pt + 6) 1,;5 cos pt
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This again represents a sinusoidal variation
of frequency about the mean frequency, but
this time the maximum frequency excursion
.om
is =2~

2
proportional to p as it was in the case of
frequency modulation the frequency ex-

and since m, is no longer inversely

cursion will increase lineally with the
modulation frequency.
The difference, therefore, between fre-

quency and phase modulation lies in the
modulation index, and it is possible to
produce frequency modulation by phase
modulating a wave provided that the
modulation is first “ distorted ”’ by passing
it into a network whose response is inversely
proportional to frequency.

Conversely phase modulation may be
produced by frequency modulating a wave
provided the modulation is passed through a
network having a response which rises
lineally with frequency.

The former of these methods is used by
E. H. Armstrong for producing frequency
modulation from a phase modulating system,
and as the systems which will be discussed
here produce phase modulation, the modula-
tion index will have to be altered in order to
change this to frequency modulation.

Case (1) Side Bands Phase Shifted with
Respect to Carrier by a Fixed Angle

The displacement of an amplitude modu-
lated wave has been dealt with in equation (1)
and this may be expanded to the well-known
side band form.

. A
e, — A sin w! + —2—m~ cos (w — p)!

AZ}—; cos (w + P}t

The arbitrary phase angle is here considered
to be zero for the sake of brevity.

If the phase of the side bands is advanced
by an angle ¢ the displacement becomes

eo = A sin wt + A—z’fcos {{w — P) + ¢}

A
—cos {(w + p)t + ¢
A sin wt + Am sin (of + ¢) sin pt
= A{(1 -+ m cos ¢ sin pt) sin w?
-+ m sin ¢ sin pt cos wl}
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= C sin (wf + )

where C = A{(1 + m cos ¢ sin p/)?
4+ (msin $sin pf)2t . (3)

m sin ¢ sin pt
SR e G
This represents a wave which is both ampli-
tude and phase modulated since both the
amplitude C and the phase ¢ are functions
of pt.
If 4 is made zero as would be expected

=0
C = A4 (1 + msin pt)

If ¢ has any value other than zero ¥
becomes a function of pt and the wave is
phase modulated. The amplitude modula-
tion is distorted, but this is of no importance
since this modulation may be removed by
limiting the wave at the lowest trough of the
modulation so that its amplitude will be
constant.

The phase modulation may be changed to
frequency modulation by distorting the
modulation so that the modulation index is
inversely proportional to the modulation

. k
Replacing, therefore, m by s

p

Y = tan—?

frequency.

the wave equation now becomes

mhk . .
sin ¢ sin pt
5 $sin p

o mk
L1—1——/;)—cos</>:,1npt

w + tan~!

I sin

where B is the limited amplitude ot the wave.
The instantaneous frequency is

i ’ i 7}1)1§‘sin<‘/>sin}5t .1 .
o wl+tan~! | —————
2mdt mk .
| I ;-cosdmmpt '
&, _apsindsingi . }
2n\” 1+ 2%cos $sin pt -+ ¥ sin? pt
here s
where o .
P

The latter term of the above equation
. m
should be of the form Hzfp cos pi as shown
v

in (2) for this to be true requency modula-
tion. The fact that these terms are not alike
indicates the presence of distortion, and the
amplitudes of the various harmonics present
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will be given by a Fourier analysis of
ap sin ¢ sin pt
I + 200 cos ¢ sin pt -+ a? sin? pt
this is shown to be (Appendix 1)

2n !

{P Z T o (e “hsin (2n + I)qs}cospt

‘1 PZJ o 1 ar —) I()n'+1) 2"smznqﬁ}smzpt

241

NS 2n !
¥ 2=

(n+2)!
sin (2n + 1) qS}vcos 3 pt

3 (2n — 1) !

27 (n —2)! (n+ 2)!

AL {415 o sin znqS}

sin 4 pt

2n+41

2

2n !

R E e e

sin (2n + 1)¢lc055pt + .. etc... (5)

The amplitudes of the various harmonics
are, of course, given by the coefficients of
cos pi, sin 2 pt, etc. An examination of this
series shows that two kinds of distortion will
be present :—amplitude distortion since the
coefficients of cos pf, sin 2 pt, etc., involve
terms in « and hence in s, which have power

|
E A= 05
v
& l N
o
b
¢ [ d=o2 L
3 NN
z
Q Gow gl [t o
H —
H SN
s P
2 o=
&
t N —
5
Q
8 ™~
Y
[P
° 20° 3 3 0’ 100° 120" 140"  1e0° 120°

@ PHABE SBHIFT OF BIDEBANDS

Fig. 1.

greater than unity :—harmonic distortion
since a single modulation frequency % gives
rise to an infinite series of harmonics. It
might be noted that if ¢ is nz—ﬂ the even

harmonics vanish.
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Harmonic Distortion

The ratio of the amplitudes of the second
harmonic to that of the first is given by

(2n — 1) !

22:2"‘ Ym—1)!

e sin 2n¢

(nt1)!

® 2n | i
N T "*lsin (2n + 1

DAl siner + 1¢

o may only vary in the range 0 < x < 1 and

the second (5) harmonic distortion is plotted

with respect to ¢ for values of « in this range

in Fig. 1.
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Fig. 2.

The fraction of 3rd harmonic present is
given by
2n !

32 2" (n —1)! {n+2)!

o isin (2n + 1)

2 S N ot sin (21 4+ 1)¢
2”n! (n+ 1) ! o

]he 3rd harmonic distortion (Fig. 2) is
almost zero for phase shifts of 60° and 120°,
but is quite small even at the maximum
(90°) for values of « less than o.5.

A particularly interesting case occurs
when ¢ = go° since this is employed by
E. H. Armstrong in his frequency modulation
system. It will be seen that this side band
shift of go® happens to be the one where the
second harmonic is zero, although third
harmonic distortion will be a problem if « is
large, that is, if the original amplitude
modulation index  is large.

If the above value for ¢ is substituted in
expression (5) the frequency excursion
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becomes
3 5 ?
[11)— pi———p—-SZf .}cospt
jep 3P ga’p  gefp )
+'4 6 B & ...,cos3pl.
-+ etc.}

The amplitude characteristic of the funda-
mental 1s shown for a side band phase shift
of go° in Fig. 3, where it will be seen that the

1

7/

tem of frequency
modulation.

z X ,/

£ S

2 7 Q

¢ o 4 Fig. 3.—Modula-
tion charactevistic

>

2 . of Armstrong sys-

H

3z

g

£

0.z 0.4 08 [X) 1.0

A DEPTH OF MODULATION

departure from linearity is small except in
cases where the modulation index approaches
unity.

Case (2) where ¢ is a Function of Time

Referring to equation (3), it will be seen
that if cos ¢ = — m/2 sin pt then amplitude
of the wave becomes constant and equal to 4.
The amplitude modulation has thus been
removed from the wave without recourse
to limiting. The wave equation therefore
becomes

e, = A sin{ wt

\

m sin pl

v
m2
" sin? pt .
l I v U P '
The phase modulation term
i 2
l m sin pt\/x — 7% sin? ptl

= tan—! poo
- sin? pf ’

is obtained by substituting

/I —’%2sin2 pt|

+ tan—'

cos ¢ = —%’L sin pt in (4)
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and may be simplified to
/ m? . \
= cos7! (I —?sm2pt}

The frequency excursion thus becomes

Iw:t(wt-lf-cos—l (I —"gsm [)t)
w 1 mp cos pt
27 ox [ m2 . \t
m 277{1 —%sm"’?t}

This form of modulation is a type of phase
modulation since the frequency excursion
I mp cos Pt

2 N
27y —% sin? pt |

?

increases with the modulation frequency Py
o

o mk
and it is necessary to replace m by a = —-

to convert this {requency modulation. As
before the distortion terms will be given by
a Fourier analysis of

op cos pi

(I — %2 sin? pt)i

This is shown to be Appendix (2)

' 241
l? Z’ 2#:;#—1)i 0‘4" I2345, 62%5 }

cos pt

- Err—rEea o
g s
' 2l
1,23,46 '.an-: }cos 5pt—+ ... etc
Expanding the first few terms this gives
5 \
l 75+ 75 ?gzﬁ Hs .‘-cospt
(I:Zb Iggz ; : cos 3 pt
. <;g;§€+ .. \, cos 5 pt + etc.

Both amplitude and harmonic distortion are
present as in the previous case, and as this
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system of frequency modulation will be more
difficult to carry out than, say, the Armstrong
system, which only involves fixed phase
shifts for the side bands, it is necessary that
it should have definite advantages before its
adoption could be recommended. Jaffe* has
shown that in the Armstrong system of
modulation the third harmonic distortion
will amount to about 17 per cent. for values
of m approaching 1. This depth of modula-
tion will produce a phase shift of 45°
Practically the only distortion present in the
system outlined above is third harmonic
distortion and this is given very nearly by
aal«) o2
16/ap *' 16
tortion only amounts to about 7 per cent.
when « = 1, yet the maximum phase shift
is cos™1 ] or 60°.

Hence, this system produces larger phase
shifts and less distortion than any system of
frequency modulation in which the side
bands are shifted by a constant angle. The
third harmonic distortion will decrease with
frequency since « is inversely proportional
top. Hence if the third harmonic distortion
1s 7 per cent. at, say, 50 cycles (x = 1), it will

2

only be 7 %OO

Thus the third harmonic dis-

) = .11 per cent. at 400 cycles.

Amplitude distortion is small since the terms
involving powers of greater than unity are
small.  This modulation characteristic is
shown in Fig. 4.

Fig. 4. —Modula-
tion charactevistic
Sfor system of fre-
quency  modula-
tion in which the
phase of the side
band is shifted at
the modulation .
frequency.

FREQUENCY EXCURSION

02 0.4 0.8 o8 10

@ DEPTH OF MODULATIDN

In conclusion, it may be pointed out that
further distortion will be present than is
indicated here in frequency modulation
produced by phase shifting the side bands by
a fixed angle, because it has been assumed
that it is possible to remove the amplitude

* Proc. Inst. Rad. Eng., April, 1938, P 475
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modulation from a wave simply by limiting
at the lowest trough of modulation. In point
of fact this is not so, since the width of the
limited peak at the limiting potential will be
dependent on the peak height, and hence the
widths of the limited peaks will vary with
the amplitude modulation. If such a wave
is then passed through subsequent circuits
in the transmitter having only a finite band
width, some of the original amplitude modu-
lation will be restored.

I must express my indebtedness to Mr.
D. Weighton for checking the mathematical
analysis in this article.

APPENDIX I

op sin ¢ sin pt
I + 2a cos ¢ sin pt + of sin? pt

4 —; | _ osin ¢ sin pt }
= aten {1 + o €os ¢ sin pt
d . Bsin ¢ >
‘Ztan (1 + Bcos ¢
where 8 = « sin pt
" _, PBsing
— ! C i
If ¢ = tan T+ Poos g
then
Bsin ¢ = ksin ¢
I + Bcos¢ = kcosy
where & = (1 + 28 cos ¢ + B9}
Equations (6 and (7) give
I+ ﬁe”’ — ke ¥
= elogh 7V
log (1 + Be’®) = log & + jib
Equating imaginary quantities,
2 3
Y = Bsin ¢ — %sin:’g‘) + %—sinyﬁ T
Replacing g by « sin f¢

—~ —
)
~—

x? sin? pt

Y = o sin pt sin ¢ — = ~— sin 2¢

3 qind
Lot
Substituting

(2n + 1) ! f
22! m+ 1)l L
1

Sin* + 1 pt sin pt

. nin — 1)
SIPT ) it 3)

I a— sin5pt....}
(n + 2)

2n !
20 Ly g

Sin®t pt {% - ;1——_';_—; cos 2 pt

n{n — 1)
(_”_+-I) ()l—+—2)cos4pt ol a - a }
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and differentiating gives
df op sin ¢ sin pt

dt I + 20t cOs ¢ sin pt + «2 sin* p!

20!
{PZzz"n' (n+ 1)!

a?*1sin (2n + 1) } cos pi

i (2n + 1) ! ST
_[2p2 T (n—1) (n 1)1 a® sin 2n¢ :sin 2 p?
I
+ etc.

APPENDIX II

1 _r ,"i N 4
<Tsm2pt>% 1 —}——sm’pt k sint pt
+; > 5/e sinfpt ... ..
or putting & = —
2 4
. + e sin? pt 53 ism‘pt
q o . + 2 2,4 4%
(I =R sm2[>t>
4
1,3 5a .
= ¢
+2,4‘64 sin® p
% ap cos pt+; 2 w3 cos pt sin? pt
(1—°isin2pt> 4
4
,1'3 .£ o 7 1 5t
+2,4 e a’p cos ptsint pt . . .

Substituting

2n! 1

in2r
Sin?"pt cos pt Pl L + )

cos pt

3n )
B O Rt
sn(n — 1) _
S T e L L
gives
op cos pt
a* . 3
— —sin? pt
(=ws)
3 an | a2+l 3 5. (2n—1) |
Pzz n! n+1).4" 2,4,1n...2n‘05pt
o
= zaz' +11,3,5.. (20 —1)
{3/722 (n+z 4" 2,4,6 ... 2n
I
cos 3 pt
S 2n | oz2"+11,3,5..(2n—1)
+{ P;zm‘ (m—2)! (n+3)! 47 2,4,6 ... 2-12}
cos 5 pt + ... etc.
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Radio Interference

Suppression

New and Revised B.S. Specifications

NEW specification of the British Standards

Institution on Anti-Interferecnce Character-

istics and Performance of Radio Receiving
Equipment prescribes the general conditions to be
complied with in the design of radio receiving
equipment, and gives guidance on the method of
installing such equipment and interference suppres-
sion devices with the object of minimising the
effects of radio interference. One section is devoted
to the characteristics and performance of anti-
interference aerial systems, whilst another deals
with community aerials. The methods of eliminat-
ing interference from the clectric supply mains
and means of protection against atmospheric
electricity are described in this specification,
B.S. gos.

The main interest of the revised specification,
B.S.613, which relates to components for radio
interference suppression devices (cxcluding devices
for traction, marine and other special equipment),
lies in the appendices. Two entirely new appendices
have been added dealing respectively with shock
and carth leakage considerations, and with wiring
and maintenance. It is understood a separate
specification dealing with the suppression ot radio
interference on board ship, which is excluded from
this one, is in the course of preparation.

Copies of these specifications mav be obtained
from The British Standards Institution, Publica-
tions Department, 28, Victoria Street, london,
S.W.1, price 2s. 3d. each, post free.

Mathematical Tables

HERE is in the United States an organisation
sponsored by the Burecau of Standards known
as ‘' Project for the Computation of Mathematical
Tables,” of which the Technical Director is
Dr. A. N. Lowan, of 475, Tenth Avenue, New York
City. The aim of the organisation, which has been
in existence since January 1, 1938, is *' to compute
mathematical tables of funddmentdl importance in
mathematics, ph} sics, engineering, statistics and
related sciences. They have alreadv published
tables giving the first ten powers of 1nte6e1s from
1 to 1000, and the ascending and descendmv
exponentials for various ranges and intervals to
15 decimal places or more. Many other tables are
in preparation or under consideration. Among
those in process of publication are tables of Si(x),
Ci(x) and Ei(x), and on comparing -their figures
with those given by K. Tani in his tables pub-
lished in Tokio in 1931, they have discovered a
number of errors in the latter and have circulated
a list of corrections.

Anyone specially interested in such tables, in-
cluding those of radiation, electronic, or probability
functions, and desirous of obtaining copies should
communicate with Dr. Lyman J. Bnggs Director,
National Bureau of Standards, Washington, D.C.

G. W. O. H.
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Band-Spreading*

Its Effect on the “Tuning Rate”
By F. H. Woodbridge

The conformity of some conventional
circuits to straight-line-frequency tuning is
considered ; and a particular circuit is
suggested which admits of simple design by
graphical methods.

AND-SPREADING may be defined as
the deliberate limitation of the f{fre-
quency range covered by a tuning unit,

in order to facilitate the process of tuning.
In practice it is employed exclusively on
the short and ultra-short waves since on the
lower frequencies the ranges are automati-
cally and effectually limited by using com-
ponents with conventional values. To effect
this deliberate limitation special circuits have
been developed, and it is one purpose of this
article to consider how such circuits affect
what may be called the ‘ tuning rate’ of
the unit—that is, the frequency range
covered per unit of displacement on the
tuning scale.

Clearly in any case this rate should be as
nearly constant as is practicable over the
whole band, because otherwise the frequencies
will be unevenly spaced: one end of the
scale will not be used with full effectiveness
while at the other there will be unnecessary
congestion of frequencies. This considera-
tion applies with especial force to band-
spreading circuits, since such congestion will
run counter to the whole purpose of band-
spreading. For example, at some point in
the spectrum a simple tuning circuit of con-
ventional design might cover a band of, say,
6 Mc/s; if a band-spreading circuit were
substituted limiting the range to 2 Mc/s,
but at the same time causing the tuning rate
to vary overall by g or 10 to 1, then at one
end of the scale (where the frequencies would
be most crowded) there would be no im-
provement in tuning, while at the other the
spreading would be altogether excessive.
And this, it will be shown, is far from being
an extreme case.

* MS. accepted by the Editor, May, 1940.

These considerations hold wherever use is
to be made of the whole tuning scale. But
where the band in question is so narrow that
only part of the tuning scale is needed to
cover it, changes in the tuning rate over the
whole scale become less important. A case
in point is the Iy-metre broadcast band.

On analysis the tuning rate is seen to be
the product of three independent factors,
most easily expressed in mathermatical terms.
Let f be the resonant frequency, C, the total
effective capacitance, C the capacitance of
the wvariable condenser, and 8 the scale
reading. Then we may express the tuning

rate by % and we may analyse it thus:
df _ df dCp dC
49  dC, dC "df’
analysis is of course common to the design

of all tuning circuits, I make no apology for
reviewing it all from this special standpoint.

Though much of this

. o i
First, by differentiatin B
i &/ 27V LC »
af .
we have — 272Lf3. As the inductance
ac,

will be constant over each band will vary

4
"dCy
as the cube of the frequency and therefore
the importance of this source of variation
depends on the width of the band relative
to its position. Thus over the band 1o-11
ar .
ac. is only 33
per cent.: but over 2-y Mc/s the increase
would be eightfold.

Mc/s the overall increase in

Z—CO depends on the design of the variable

condenser. In short-wave work semi-
circular vanes are now standard practice and

. ac .
in such cases 4 is naturally constant. In-

a6
deed the use of shaped vanes to compensate
for variation in other factors has practical



September, 1940

disadvantages in multi-band tuners, since
In each band a different degree of compensa-
tion may be needed ; so the present practice
seems well-founded.

The factor ‘ficg is governed by the circuit

and here we can draw a distinction between
circuits with a fixed condenser in series with
the tuning condenser, and those without.

. n?
_“_Axi,_

TOTAL CAPACITANCE

VARIABLE CAPACITANCE

Fig. 1.

In the latter, whatever shunt capacitances
Cr
ac
—though not necessarily equal to unity—
and the problem of securing a reasonably
constant tuning rate is correspondingly
simplified. But in the former class, which
comprises the majority of circuits, some

may be present, will always be constant

T
ac
because the familiar asymptotic curve (Fig.
1) of such a series circuit shows a continuous
change of gradient.

To consider this in more detail we may
take Fig. 2 as a generalised circuit, where
Cy is the total capacitance and the variable
capacitance C ranges from zero to Cp,,.
(Physically C, may represent either an extra
fixed condenser or simply the minimum
capacitance of the variable whose maximum
would then be C,,,+ C,.) Fixed shunt
capacitances can be neglected in discussing
these differential coefficients. Since (as can

variation in is to be expected, if only

be seen from Fig. 1) %CT

increases, we can measure the degree of its
change by the ratio of its extreme values,

falls steadily as C

dac, _dC, .
namely 4C oo’ dC om cman’ Let this be».
C,(C+C
From C, = f+(_ CT+22,2 we have
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dCT . Cl‘l
ac = (€ + C, + Cy)?
and therefore
o C12 gmax s Cli 5‘2)-’-
TG G C?
Cmax
[I T+ CJ

This shows that the greater C,.. is com-
pared with (C, + C,) the larger » becomes —
rapidly. What does this mean in practice ?
It would perhaps be unreasonable to insist
on a value for » of less than 4, but even so we
see that C,,, should not exceed (C, + C,).
By way of contrast consider a tuner con-
sisting of a o0.0001ul’ variable (minimum
5 upl?) in series with a 10 uuF fixed condenser
—a combination neither uncommon nor
extreme. In such a case » equals 53.8!
That is to say, even if we assume the other
factors to be constant, the frequency cali-
brations will be over fifty times more crowded
at one end of the scale than at the other,

and any variation in d—‘g will be in the same
T

sense, thus still further increasing the dis-

parity.

Steps should therefore be taken to mini-
mise this effect, but to indicate suitable
methods from this general treatment is
difficult. The proportioning of values must
depend primarily on the bands required and
attempts to reduce » must take second place.
In practice, any cir- &
cuit on the lines of
Fig. 2 will have an
extra capacitance in
parallel with that net-
work, and this com-
plicates analysis since
adjustment of this shunt capacitance, as
well as of C, and C,, may be the means used
to select the different bands. The relative
band-width depends on the ratio between the
extreme values of the total effective capaci-
tance in the circuit, but the presence of the
shunt capacitance makes it impossible to say
more than that this ratio will certainly be
less—by an indefinite amount—than the
corresponding ratio for the network of Fig. 2
taken by itself. Now this latter ratio

Cl(Cmax + Cz) Cl + C2
Conx+C,+C," C,C,
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may be written as

Cmux Cmax
T+ o +E
I + Cmax v;
Cl =+ ( 2

From this it may be seen that (i) to keep
this ratio high and » low C; should be given
a relatively high value; (i) to lower the
ratio and » at the same time, C, should be
increased. (Anincrease in the shunt capacit-
ance of course reduces the band-width with-
out altering », but this capacitance is used
mainly to control the position of the band
and is therefore not independently adjust-
able.) Note that the popular method of
reducing band-width is to reduce C,, rather
than increase C,, and this by contrast causes
an increase of . One might perhaps design
an unconventional circuit in which, as the
shunt capacitance was progressively reduced
for the higher frequency bands, larger con-
densers were switched in at C, to limit the
corresponding band-widths.

Enough has been said to show the possible
drawbacks to series condenser circuits. An
alternative method which deserves some
attention 1s to limit
the etfectiveness of the
tuning condenser as
required by tapping it
across part only of the
coil and thus reducing
its effective value by

-approximately—the
square of the tap ratio.
This device not only

Fig. 3.

r
ac
turned to the positive advantage of economy
in components. In Fig. 3 a fixed condenser
of appreciable size is put in parallel with the
variable, so that the one switch determines
not only the width but also the position of
the bands. A single-pole switch and two
fixed condensers will thus do the work of a
double-pole switch and two sefs of condensers
in the series condenser circuit. Where more
than two bands are concerned the single
switch does not indeed permit of a completely
free choice of band limits, but in practice
an acceptable compromise can usually be
achieved.

Inspection of Iig. 3 (C is assumed as
before to vary from zero to C,,,) shows that

avoids any variation in but may also be
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if, for example, C, is negligibly small, altera-
tion of the tap will alter the frequency limits
in identical proportion, and therefore the
width ol the band will vary directly with its
position in the spectrum ; while it C, has an
appreciable size, the bands will be relatively
smaller at the higher frequencies, though
not necessarily absolutely so.

A

B //

BANO-POINTS

wminimum LC

maximum L C

Fig. 4.

But the properties of the circuit will emerge
more clearly if we consider the principles of
its design. In the first place, the inductance
will be a constant factor in all computations
covering the use of a single coil, and its
evaluation may well be left to the last,
when 1t can be chosen to harmonise our
other requirements with independent factors
such as residual capacitances. The main
calculations can thus conveniently be done
in terms of the product LC rather than in
absolute capacitances.

The limits of the bands required can be
expressed in these terms and then on a
graph, the co-ordinates of which measure
the maximum and minimum LC values of
particular bands; each band may be repre-
sented and determined by one fixed point
(Fig. 4). All such points will necessarily lie
on one side of the line 0.4 bisecting the angle
between the axes. It can be shown that
on such a graph the locus of the points
corresponding to the bands which can be
selected by varying the coil-tap is a straight
line, the gradient and position of which are
determined by the mutual proportions of the
capacitances C,, C,, C,,..

For let y be the minimum and x the
maximum value of LC for any band, and p
the fraction of the coil tapped by the switch.
Then we have

y=L(pz.C,+ C,) and
x = L(p2Cy + Cpux + Cy)
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ie. y—LC,=p%LC, and
x — LC, = p2L(Cy + Cou)-

Therefore

That is, the locus of these points is a straight
line passing through the point (LC,, LC,)

. . L .
with a gradient of CIF the ratio of the

minimum/maximum values of (C 4 C,).
The point (LC,, LC,) will be at the inter-
section of the line and the * bisector ”’ 04—
at B— since its co-ordinates are equal.
Hence we have an easy method of evaluat-
ing our constants. Plot the required band-
points. As they will not in general lie
exactly in a straight line, draw a line as
nearly through them as possible and produce
it to cut OA. The co-ordinates of this
intersection give us LC,, while the gradient of
¢,
Cl + Cma.x
of C,,, to C;. What these values are act-
ually to be (or rather the values of LC,,
LC,,.,, since we are still working in terms of
LC) depends on the point along the line at

the line (equal to > gives the ratio
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which we choose to make p equal to unity—
to raise the tap to the top end of the coil—
since it is at this point that the transferred
values of these condensers become equal to
their real values. Normally this point will
correspond to the lowest band required and so
the values of LC,, L{C; + C,..} can be read
directly from the graph as the excess of the
co-ordinates at this point over the co-
ordinates of the lower end of the line at B.
All that remains is to fix a value for L that
takes into account such factors as the L/C
ratio, residual capacitances and so on. In
many cases it will be found best to let C,
consist solely of the self-capacitances of the
various components.

There seems no reason why p should be
kept less than unity for all the bands worked :
to increase it above unity is tantamount
to using a larger coil and tapping down C,
(and with it the valve input) or rather that
part of it not due to self-capacitance in the
coil or switching arrangements. This device
might be useful in some circumstances, e.g.,
where the values of C,, C,,,, are otherwise
limited, perhaps by their use with another
coil.

BOOK REVIEWS

Telephony : Supplement to Volume II.

By T. E. HErBErT, M.1LE.E., and W. S. PrOCTOR,
AMIEE. Pp. 97. 83 illustrations. Published
by Sir Isaac Pitman and Sons, Ltd., Parker Street,
London, W.C.2. Price 3s. 6d.

This volume is a welcome addition to Volume I1
(Automatic Telephony) and extends the already
wide field covered by the main work to include
2,000 type selector circuits.

In Chapter I there are about 20 pages and 16
illustrations dealing with group and final selector
circuits of the 2,000 type. In addition to containing
comprehensive circuit descriptions, this chapter
serves to bring out the changes in circuit design
that have been introduced in conjunction with the
new type of selector mechanism. It also includes
a description of the method by which balanced
tones are applied. For mechanical details and
mounting arrangements of the 2,000 type selector
reference should be made to Appendix 1 of Volume
1I.

The remainder of the volume deals with the
Unit Automatic Exchanges Nos. 13 and 14. The
trunking and circuit aspects of these units are well
explained together with the use of these exchanges
in a tandem capacity. Other features including
the use of route-restricting and route-discriminating

equipment have also been described. Finally there
is a short section dealing with the principles of
the inductor tone generator.

The work has been well produced and adequately
illustrated, its layout following the lines of the
main work. In this volume, however, nearly all
illustrations are either trunking or circuitdiagrams ;
no photographs have been included. The fact
that most of the circuits have been dissected so
as to enable facilities to be dealt with separately
should be of great assistance to the student.

C.G.G.

Television

By V. K. ZworvkiN, E.E., Ph.D,, and G. A.
MorToN, Ph.D. Pp. 6464-xi. Published by John
Wiley and Sons, Inc., New York, US.A. Obtain-
able from Chapman and Hall, I.td., 11, Henrietta
Street, Covent Garden, London, W.C.2. Price 36s.

This book is divided into four parts of greatly
differing lengths. The first deals with fundamental
physical principles and covers in some detail
electron emission, fluorescent materials, electron
optics and vacuum practice, including pumps and
plumbing.

Part I covers the principles of television, while
Part IT1I—the longest—deals with the '' component

C
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elements of an electronic television system.” The
book concludes with a section on the RCA—NBC
Television I’roject.

The treatment is very thorough, and although it
is largely mathematical adequate physical explana-
tions are by no means absent. The book aims at
being complete in itself in the sense that it deals
not merely with television but with the related
subjects of electron optics and electron emission.
These sections are fairly comprehensive, but the
information given naturally does not approach in
quantity or in detail that which is to be found in
books devoted solely to them. While useful in
giving the reader a good background of electron
technique for understanding the characteristics of
television cameras, the designer of such devices
will be likely to want additional information.

Part II, dealing with television equipment, is
the longest and begins with a chapter on the
fundamentals of picture transmission. The treat-
ment of resolution and scanning is extremely com-
prehensive and contains information not com-
monly found in books on television. A general
discussion of the characteristics of transmitters
and receivers follows and includes a mathematical
treatment of single- and double-sidebapd operation.
Succeeding chapters deal with pick-up and repro-
ducing devices, starting with the Niphow dish and
leading up to the Iconoscope which, together with
the receiving tube, is allotted no less than 129
pages.

Amplifiers and saw-tooth oscillators are then
treated, and although the former are dealt with
adequately the latter receive less attention than
they deserve. Only a few of the commonly used
circuits are described and certainly justice is not
done to the gas-triode. In fact, the whole subject
of time-bases and deflection systems is rather
cursorily treated. This is a weak point in an other-
wise excellent book.

The characteristics of receiver circuits are also
dealt with in a manner which tends to be somewhat
brief. There arec many forms of intervalve coupling
in R.F. and I.F. amplifiers which one feels should
have been treated in a comprehensive book of this
nature. The general tendency is to gloss over the
problems of the receiver and quite a number of
systems in usein this country are not even mentioned.

The book, however, is an extremely good one
and should prove very helpful to all who are
seriously interested in the technical aspects of
television. It is unusually free from errors and
is remarkable for the number of references to other
literature, among which the English are well
represented. W.T.C.

Radio at Ultra-High Frequencies

Published by RCA Institutes Press, 75, Varick
Street, New York, U.S.A. Pp. 448+4vi.

This book is unusual because it is not for sale!
It is available without charge, but only to sub-
scribers to the RCA Review.

It contains 19 pages on ultra-high frequencies
below 300 Mc/s and 4 pages on frequencies above
this figure. In addition, summaries of 26 papers in
the former category and 5 in the latter are included.
The authors of these papers are engineers of the
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RCA Laboratories and most of the articles have
already appeared in the RC.1 Review, Electronics,
or Proceedings of the I .R.E.; in fact, only two have
been previously unpublished. These two are “ A
New Method for Measurement of Ultra-High
Frequency Impedance,” by Stuart W. Seeley and
Willam S. Barden, which occupies 22 pages, and
“ Simple Antennas and Receiver Input Circuits
for Ultra-High Frequencies,” by R. S. Holmes and
A. H. Turner, which occupies 11 pages.

The papers cover transmitting methods and
equipment, propagation, including {requency-
modulation, relaying, measurement, and reception.
A good deal of useful information on aerials is
included.

The book forms a handy reference manual, for
it is undoubtedly convenient to have so much
material on ultra-high frequency apparatus col-
lected into one volume. The papers are, however,
rather specialised and the gaps between them are
so wide that one cannot consider it in any way a
text-bonk. W. T. C.

Photo-Electric and Selenium Cells

(Second Edition). By T. J. Fielding. Pp. 163,
Figs. 83. Chapman & Hall, Ltd., 11, Henrietta
Street, London, W.C.2. Price 7s. 6d.

This is the second edition of a book first published
and reprinted in 1935. The advances made since
then in the design and application of light-sensitive
cells have necessitated considerable revision of and
addition to the original text.

The practical nature of the book has been main-
tained throughout. It is intended mainly for the
experimenter and for those to whom the science
of photo-electricity is as yet an unexplored field.

After a brief introduction to the types and
principles of operation of photo-electric cells follow
chapters on various practical applications, together
with associated apparatus such as valve amplifiers,
relays, etc. An entirely new chapter has been
added on ‘ Time Delay Circuits.”” The book
concludes with a short chapter on the latent possi-
bilities of the photo-electric cell. 1t is a well-
written book and makes very interesting reading.

S.0.P.

Principles of Television Engineering

By DonaLp G. FINK. Pp. 541+4xii. Published
by McGraw-Hill Publishing Co., Ltd., Aldwych
House, London, W.C.2. [I’rice 33s.

While the field covered by this book is exceedingly
great, the author has wisely confined his more
detailed discussions to subjects appertaining strictly
to television and has avoided the common error of
attempting to include everything in equal measure.
Thus, electron optics, which is now itself a highly
specialised subject, is dealt with less thoroughly
than, for instance, the theory of scanning. This is
as it should be, for while all television workers
should know something of electron optics, relatively
few need have a detailed knowledge because only
this few have the facilities for electron tube con-
struction.

Image analysis is dealt with very thoroughly as
are also the fundamentals of television cameras.
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Focusing and deflection are dealt with and the form
of the vision signal is very well treated. There
are chapters dealing with V.F. amplification,
carrier transinission, image reproduction, broadcast
practice and receiver practice.

The general treatment is mathematical, but this
side is by no means overdone, for there are entirely
adequate explanations given of the points brought
out and the reader is not left to ferret them out
for himself from among a mass of equations. The
discussion of single- v. double-sideband systems is
particularty good and the author makes out a
good case for the single-sideband system which has
been adopted in the U.S.A.

The examples are, bf course, all ¢drawn from
American practice, which differs considerably from
the British. There is, however, one case where
one would not expect there to be any difference
and this is the value of current which is dangerous
to human life. The author quotes this as being
about 150 mA., but in this country it is more often
taken as being in the neighbourhood of 20 mA.
Possibly Americans have an immunity to electric
shock far in excess of that prevailing here !

The least satisfactory parts of the book are those
dealing with deflection, time-bases, and syne
separation methods. Only the more common
American systems are described and many of the
widely used DBritish arrangements are barely
mentioned.

In spite of these minor defects the book is a
very good one and can be recommended to all
engaged on television work. It includes some
excellent illustrations of image defects.

W.T.C

Problems in Applied Physics

T has been decided to extend the facilities of
the Institute of Physics’ panel of consultants, in
an endeavour to assist professional men who in

the present circumstances find themselves confronted
with problems in applied physics of which they have
not had previous experience. Enquirers, who
should apply to the secretary of the Institute of
Physics at The University, Reading, will be put
into touch with physicists who are most likely to
be able to offer practical suggestions. The subjects
which can be dealt with cover all branches of pure
and applied physics, including, for example,
physical measurements and testing, the design and
supply of scientific instruments for special purposes,
and the control of processes by physical means.
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New Colour Codes for Resistors

and Fixed Condensers

N the “ Recommended War Standards " for the
colour coding for resistors and fixed condensers,
recently issued by the Radio Manufacturers’

Association, alternative methods of marking re-
sistors are given. They are (1) the body, end and
dot (or, band) method ; (2) the four-band method.

Markings to indicate percentage tolerances above
and below the previousty accepted standard of
10 per cent. are now included in the resistor code,
which also covers a wider range of values than
formerly.

The colour coding for small tubular, cylindrical
or elongated rectangular fixed condensers is on the
same basis as that recommended for resistors, but
includes the designation of the D.C. voltage rating.

A band or dot of colour to designate the tolerance
only of the resistance or capacitance may be used
if desired on a resistor or condenser that has its
value indicated by a numerical marking.

The Industry

E have received from Standard Telephonesand
Cables, L.td., an illustrated booklet describ-
ing the H.S.1 and H.S.2 general-purpose

short-wave transmitters, which are equally suitable
for fixed stations or mobile units. A leaflet giving
summarised characteristics of the Type KRi1 six-
frequency blind approach receiving equipment has
also been received.

E. K. Cole, Ltd., inform us that communications
to the Radio Sales, Lamp Sales, Thermovent Sales,
Moulding Sales, lixport Sales, Publicity, Accounts
and Secretarial departments, should, until further
notice, be addressed to Green Park Hotel, Aston
Clinton, Bucks.

Wild Barfield Electric Furnaces, 1.td., have now
moved to new premises at Watford By-Pass,
Watford, Herts.

Amplitude, Frequency and Phase

Modulation

N the editorial note which followed the letter from
Mr. Dale Pollack on p. 353 of the August issue,
the bar, which, as stated in the text, should

have been above the second term of the last
formula, was omitted. The formula should read

sin(w, + désin pi)t.
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In addition to these factors of difficulty of language and accessibility, the natuve of the work has,
of course, a great influence on the useful length of ils abstract.

PAGE
Propagation of Waves ... 400
Atmospheries and  Atmospheric
Electricity 404
Properties of Circuits 405
Transmission 406
Reception ... 408
Aerials and Aeriai Systems 409
Valves and Thermionies 410

PAGE
Directional Wireless .o 412
Acoustics and Audio-Frequencies 412
Phototelegraphy and Television 414
Measurements and Standards 416
Subsidiary Apparatus and Materials 417
Stations, Design and Operation ... 421
General Physical Articles ... ... 421
Miscellaneous .o .. 422

PROPAGATION OF WAVES

HyPERFREQUENCY WAVES AND THEIR PRrAC-
TicAL Use.—L. Brillouin. (Journ. Frankliin
Inst., June 1940, Vol. 229, No. 0, pp. 709—
736.

(1) V\'hat) does hyperfrequency mean ? (2) Some
characteristics of hyperfrequency waves (and the
possibility of storing-up energy in a resonator, and
afterwards radiating this energy). (3) Former
experiments by Clavier & Darbord (Lympne;
St. Inglevert). (4) Dielectric cables (particularly
the work of the author with Clavier). (5) Theory of
dielectric cables. (6) Rectangular cross-section.
(7) Circular and elliptical cross-sections.

3279. RESEARCH oN WAVE GUIDES AND ELECTRO-
MAGNETIC HorNs: RePorT III—ELECTRO-
MAGNETIC WAVES PASSING THROUGH CURVED
Wave Guipges.—DMorimoto. (See 3400.)

3280. Tue WavE CONFIGURATIONS OF TRAVELLING
ELECTROMAGNETIC FIELDS PRODUCED IN A
Long Horrow CyLINDER [Analytical Treat-
ment of E Wave (but applicable also to
H Wave): Equations for Critical Fre-
quencies (System as a Type of High-Pass
Filter) : Nodal Configurations: etc.|.—
H. Iwakata. (Nippon Flec. Comm. Eng.,
Jan. 1940, No. 19, pp. 178-181.)

3281. THEORY OF RESONANCE IN MICRO-WAVE
TRANSMISSION LINES wWITH DISCONTINUOUS
DiericTrIC [Lecher Wires : Wave Guides].

H. R. L. Lamont. (P#il. Mag., June 1940,
Vol. 29, No. 197, pp. 52I-540.)

“In a recent paper King [3429 of 1937] has
described a method of measuring dielectric con-
stants at ultra-high frequencies. The theory was
developed of a stationary-wave system on a pair of
Lecher wires, thesc being surrounded for part of their
length by a solid or liquid dielectric and for the
remainder by air. The interesting mathematical
result obtained seems to merit more exhaustive
treatment, and to provide such is the object of the

3278.

first part of this paper. Incidentally, misconcep-
tions [“ neglect of second boundary effect””] by
previous authors [17 of 1935, 3100 of 1938 (both on
measurement of soil constants: see also 3282,
below) and 1933 Abstracts, p. 207 (Secberger :
dispersion in liquids)] seem to remain uncorrected,
and these will be pointed out.

‘“ The second part deals with the introduction of a
slab of dielectric in a hollow-tube resonant line of
the form investigated by Barrow, Southworth, and
Carson, Mead, & Schelkunoff. The two charac-
teristic types of wave form are studied, and it is
shown how each is affected by the diclectric ™ [it is
shown that the decrease in resonant length caused
by the introduction of the diclectric cylinder is a
function of the position of this cylinder : the form
of the function is essentially similar to that for the
parallel-wire system, but has important differences.
For the 2 wave there is an important special case
where for a definite wavelength the shift remains
constant for all positions of the dielectric].

3282. InpuT IMPEDANCE OF H.F. PARALLEL-WIRE
TRANSMISSION . LINES IMMERSED IN AN
ABSORBING MEDIUM.—Banerjee. (See 3403.)

3283. ABSORPTION OF RADIO WaVES BY a THIN
WATER SHELL [and Its Employment to
Improve the Directivity of a Radiator:
Theory of DPerfect Absorbing Body].—
Morita. (See 3401.)

3284. ANOMALOUS DISPERSION AND ABSORPTION OF
ELECTRIC WAVES IN SOLUTIONS OF AMINO-
Acips AND DrireprTIDES [and the Effect of
Molecular Size: DPolarisation by Deforma-
tion or Orientation ?]-—J. B. Bateman &
(. Potapenko. (Phys. Review, 15th June
1940, Vol. 57, No. 12, p. 1185))

3285. MOBILE FIELD-STRENGTH KECORDINGS OF
49.5, 83.5, AND 142 Mc/s ULTRA-SHORT
WAVES FrROM EMPIRE STATE BUILDING,

HORIZONTAL AND VERTICAL
[Former gives Stronger

NEwW YORK :
PoLARISATION
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Average Field, also Less Variation in Cities
but More Variation in Country (owing to
ts Higher Maximum Values): Lowest
Frequency gives Strongest Average Signal
in City, Highest in Country (both Horizontal
Polarisation, Equal Powers): etc.].—G. S.
Wickizer. (R.C.A. Review, April 1940,
Vol. 4, No. 4, pp. 387-398.)

3286. ON VARIATIONS IN TRANSIT TIME OF WIRE-
LESS SIGNALS ON THE SHORT WAVE [Apparent
Mean Velocity 281 ooo kim/s (compared
with 252 ooo km/s for Long Wave): Ex-
perimental Formula: Velocity increased
by 15% over Path through Pclar Region,
increased on Dark Nights, decreased with
Increase of Frequency (1o% for Change
from 8 Mc/s to 18 Mc/s) : etc.].—M. Miyadi.
(Rep. of Rad. Res. in Japan, [dated] Oct.
1939, Vol. 9, No. 1, pp. 1-8.)

3287. THE VELOCITY OF PROPAGATION OF WIRELESS
Waves over THE Grounp [Cambridge/
Chelmsford  Measurements (6o km) on
166 m Wave, by Short Wave-Train Method :
Velocity within 6 or 7% of That of Light:
Results of Colwell, Hall, & Hill cannot be
Correct : No  Inconsistency  between
Frequency-Change Results (Mandelstam &
Papalexi) and Short Wave-Train Results].—
F.T. Farmer & H. B. Mohanty. (Froc. Phys.
Soc., 1st July 1930, Vol. 52, Part 4, pp.
450-403.)

3288. THE HiGH-FREQUENCY CONDUCTIVITY OF AN
IoNISED MEDIUM IN THE PRESENCE OF AN
ExXTERNAL TRANSVERSE MAGNETIC I'IFLD. —
B. N. Singh & B. D.-Sinha. (Sct. & Culture,
Calcutta, May 1940, Vol. 5, No. 11, pp.
710-717.)

IFor previous work see 2635 of 1939. Using the
complete cxpression for the conductivity, the
present writers give curves for the values of the
collision frequency giving maximum conductivity,
as a function of pr (both frequencies being expressed
as fractions of the angular frequency p) for four
different values of py%/p2, namely 0.5, 1.0, 1.1, and
1.5, for comparison with the curve obtained by
Appleton & Boohariwalla (423 of 1936) from the
approximate expression to which the full equation
reduces on the assumption of very small ionic
density {an assumption which, however, * does not
always hold good in the ionosphere ”’). The curves
show that as the ratio p,*/p? increases towards
unity, *‘ the smaller is the value of py for which the
conductivity becomes maximum at a collision
frequency equal to zero.” At unity, two values
of collision frequency giving maximum conductivity
occur when pp/p is less than 4. “ It would be
interesting to investigate which of them gives the
greater conductivity and whether this double
value . . . occurs only for p%p2 =1 or for a
certain range on both sides of this value.” For
values of py*/p* equal to or greater than unity, the
conductivity never becomes maximum for zero
value of the collision frequency. For pg?/p? greater
than unity, the conductivity becomes maximum for
higher values of collision frequency and after a
certain value of py?/p®> the nature of the curve
changes, the downward bend disappears, and a
continuous increase is indicated.
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‘“ Conductivity . . . in the present case attains
infinite values only when it is maximum at collision
frequency equal to zero. For a given value of pr*
(lying between o  and p?) this occurs when
pr? = p? — p,2. This expression, when put as
Pt = p* — pr*, corresponds to the fourth condition
of reflection pointed out by R. N. Rai [see Bajpai &
Mathur, 3980 of 1937]. For this value of p,%, in the
presence of a transverse magnetic field, the con-
ductivity of the ionised medium would be infinity
if the collision frequency is zero. Even if the
collision frequency is not actually zero but has a
small value, the conductivity would be sufficiently
great to resemble the case of metallic reflection.
Under these conditions the smaller the value of
collision frequency, the greater will be the con-
ductivity of the ionised medium and hence the
better the chances of reflection.”

3289. NORMAL AND ABNORMAL REGION-I JoNisa-
TiON [through the Sunspot Cycle].—E. V.
Appleton & R. Naismith. (Proc. Phys. Soc.,
1st May 1940, Vol. 52, Part 3, pp. 402—415.)

Normal-E character figure confirmed as pro-
portional to ultra-violet intensity, but different
relations are required to relate u.v.emission to
mean sunspot numbers in the two halves (rising
and falling) of the cycle : relative levels of normal
and abnormal regions: abnormal-E ionisation
probably due to irregular corpuscular agency

(penetrating power 1cm in air at NT.P.): the

problem of reconciling this solar control with

frequent occurrence (probably predominating over
normal ionisation) at night.

3290. THE APPLICATION OF IoNOSPHERIC DATa ToO
RaD10-COMMUNICATION PROBLEMS :° PART
I [Absorption- and Electron-Limitation :
the (P, f) Relations for Normal & Oblique
Incidence : Trajectories of Waves Obliquely
Incident : Development of Direct Method
of calculating Maximum Usable Frequency
reflected by Thick '“ Parabolic *’ Layer, for
Short & l.ong Distances : Method of deducing
Thickness of ‘‘ Parabolic’”” Layer from
Vertical-Incidence Results].—E. V. Applcton
& W. J. G. Beynon. (P’voc. Phys. Soc., 1st
July 1940, Vol. 52, Part 4, pp. 518-533.)

3291. THE VERTICAL DISTRIBUTION OF IONISATION
1N THE UpPER ATMOSPHERE.—C. L. Pekeris.
(Terr. Mag. & Atmos. Llec., June 1940,
Vol. 45, No. 2, pp. 205—211.)

From the author’s summary :—'* Some trans-
formations are given of the de Groot-Appleton
formula to facilitate its use for determining the
distribution of ionisation with height from equivalent
height data . . . A formula is derived for deter-
mining the vertical distribution of electron-col-
lision frequency from simultancous measurements
of the reflection-coefficient as a function of fre-
quency "' : it would seem that accurate measure-
ments of this “‘offer an effective method of exploring
the upper atmosphere.”

3292. MEASUREMENTS OF THE ReFLECTION-CO-
EFFICIENT AS A FUNCTION oF FREQUENCY,
FOR DETERMINING THE VERTICAL DISTRIBU-
TioN oF ELECTRON-COLLISION IFREQUENCY.
— Pekeris. (In paper dealt with in 3291,
above.)
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3293. RECOMBINATION AND ELECTRON ATTACH-
MENT IN THE F, LAYER OF THE 1ONOSPHERE
[Disappearance of Electrons by Negative-
lon Formation, as well as by Pure Re-
combination, raises F, Level above That
where Electron Production is a Maximum :
etc.]—F. L. Mohler. (Phys. Review, 1st
June 1940, Vol. 57, No. 11, p. 1071 : summary
only.)

3294. A Ri1GOROUS THEORY OF THE RECOMBINATION
OF BOTH SMALL AND LARGE IONS IN GASES AT
Hicn PressurEs.—W. R. Harper. (Phil.
Mag., May 1940, Vol. 29, No. 196, pp. 434—
448.)

3295. PRODUCTION OF ATOMIC METASTABLE STATES
BY PPHOTOIONISATION AND RECOMBINATION,
and PHOTOIONISATION AND RECOMBINATION
OF O Atoms [Quantum-Mechanical Calcula-
tion : Production of Metastable O Atoms
Very Improbable, at least in Terrestrial
Atmosphere].—Yamanouchi, Kotani. (Sci.
Abstracts; Sec. A, 25th June 1940, Vol. 43,
No. 510, p. 468 : p. 468.) See also ibid.,
PP- 491492 (excitation by eclectron col-
lision).

3296. CROSS-SECTION OF AToMic OXYGEN FOR
Erastic CoLLISION WITH ELECTRONS, AND
REGION I ABsorpTION [Computation by
Quantum Mechanics :  Ramsauer Effect
exhibited, and Its Importance in Inter-
pretation of Absorption Processes: Col-
lisional Frequency in Region F, calculated
from Curve, agrees with Mean Value from
Radio Measurements (unlike Values from
Gas Kinetic Cross-Section)].-—Mitra, Ray,
& Ghosh. (Nature, 29th June 1940, Vol.
145, p. 1017.)

The agreement of radio results for Region E
with those obtained from gas kinetic cross-sections
of N, and O, is due, the writers point out, to the
accidental coincidence of these values with those
derived by quantum mechanics (see 3459 of 1938).
A fuller account of the present work will appear
elsewhere.

3297. RESEARCHES ON THE CONDITIONS OF IXCITA-
TION OF THE VARIOUS BAND SYSTEMS OF THE
MoLECULE OF NEUTRAL AND IONISED NITRO-
GeN.—R. Bernard. (4nn. de Physique,
Jan./Feb. 1940, Ser. 11, Vol! 13, pp. 5-77.)
For previous work see, for example, 3465 of
1939 and 477 of February.

3298. ExcirraTioN FUNCTIONS OF NITROGEN BANDS
AND THEIR BEARING ON AURORAL PROBLEMS.
—B. Rypdal & L. Vegard. (Sci. Abstracts,
Sec. A, 25th June 1940, Vol. 43, No. 510,
P- 459:)

3299. PRESSURE EFFECT OoN INFRA-RED ABSORP-
TioN f[and the Writers’ New Method of
Determining the Height of Atmospheric
Ozone : l.aboratory Measurements show
that Line Broadening in the Infra-Red is
Proportional to Square RRoot of Pressure].—
J. Strong & K. Watanabe. (Phys. Review,
1st June 1940, Vol. 57, No. 11, p. 1049.)

3300.

3301.

3302.

3303.

3304.

3305.

S1X-MONTH PERIOD OF TERRESTRIAL MAG-
NETIC ACTIVITY AND ITS RELATION TO THE
F, LavEr orF THE loNosPHERE [Solar-
Activity Increase involves Positive Charge
on Sun, Negative on Planets: Calculation
of Maxima of Magnetic Disturbance : etc.].
—H. Nagaoka. (Sci. Abstracts, Sec. A,
25th June 1940, Vol. 43, No. 510, p. 461.)

Laver “ G [Tomsk Ionosphere -Station
repeatedly observes Existence of Reflecting
Layer above I, Ilayer, with Effective
Height fluctuating from 400 to 650 km :
Majority of Reflections (over Periods of 3
to 4 or 5 Hours) appear during, or a Few
Hours before, a Magnetic Storm: Lower
Boundary Sharp by Day. Diffuse by Night :
Critical Frequencies slightly above Those of
F,].—A. Likhachev. (Comptes Rendus (Dok-
lady) de I'Ac. des Sci. de 'URSS, No. 7,
Vol. 25, 1939, pp. 590-592 : in English.)
STUDY OF THE lONOSPHERE AT SHANGHAI :
MEASUREMENT OF THE REFLECTION Co-
EFFICIENT OF THE JONISED REGIONS.—
P. Lejay. (Comptes Rendus, 11th March
1940, Vol. 210, No. 11, pp. 381-385.) A
long paper on these observations was dealt
with in 2148 of June.

PArERsS ON THE IONOSPHERE AT HuANcCAYO,
PERU, and ANNUAL VARIATIONS OF THE
CRITICAL FREQUENCIES OF THE IONISED
LavERS AT TROMSO DURING 1939, al/so THE
IONOSPHERE AT WATHEROO, WESTERN
AusTraLia.—Wells & Coile:  Harang:
Parkinson & Prior. (Terr. Mag. & Atmos.
Elec., June 1940, Vol. 45, No. 2, pp. 155-165 :
pp. 167-1068: pp. 169-172.)
CHARACTERISTICS OF THE JONOSPHERE AT
WasHINGTON, D.C.,, MARCH 1940, WITH
PREDICTIONS FOR JUNE 1940 [including
Severe lonospheric Storm of 24th March :
No “ Well-Defined Period of about 26
Hours ” between Intense Sudden lonospheric
Disturbance and Beginning of Storm : etc.].
—~Gilliland & others. (Proc. Inst. Rad.
Eng., May 1940, Vol. 28, No. 5, pp. 236-238.)
LELEMENTS OF THE PHysicAL THEORY OF
MeTeEors [Collision with Air Molecules :
Heating :  Evaporation & Deceleration].—
B. J. Levin. (Comptes Rendus (Doklady)
de 'Ac. des Sci. de 'URSS, No. 5, Vol. 25,
1939, Pp- 371-374 : in English.)

* Obscrvational data relating to these depen-

dences [eqns. 6a & b] . . . fully contradict the
hypothesis of the prevailing of light gases at the
height of 100-140 km.”” ‘* From eqn. 13 it follows

that the mass of iron meteors disappearing at a
height of about 8o km (‘ ordinary ' meteors) must

be of
3300.

the order of 1072gm.”

AEROPLANE RADIO COMMUNICATION DURING
DELLINGER PPHENOMENON [Conclusion that
Propagation of Short Waves from Aeroplanes,
at Distances less than 500 km, depends on
Direct or Directly Diffracted Waves].—
K. Umeda. (Rep. of Rad. Res. in Japan,
[dated] Oct. 1939, Vol. 9, No. 1, Abstracts
p-1.) See also 922 of March.
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3307. SPors oN THE SuN [and Their Correlation
with Earth Currents & Radio Disturbances :
Bell Laboratories’ Ground-Potential Records,
etc.].—A. L. Durkee. (Bell ILab. Recovd,
June 1940, Vol. 18, No. 10, pp. 305-309.)

3308. SoLar AcTiviTy [and Associated Magnetic
Storms:  1936/1939].—H. W. Newton &
A. L. Naravan. (Sci. Abstracts, Sec. A,
25th June 1940, Vol. 43, No. 510, DP. 455.)
3309. ON THE STABILITY OF SUNSPOTS [from
Greenwich Data on Group Recurrence,
1874/1935].—M. S. Eigenson. (Comptes
Rendus (Doklady) de I'Ac. des Sci. de

I'URSS, No. 7, Vol. 25, 1939, pp. 584—586:
in English.)
1t is concluded that the general character of

recurrence in two neighbouring cycles (e.g. 1889/

1900 and 1901/1912) is very constant, varying

sharply in passing from one pair of neighbouring

cycles to the following. *‘This phenomenon
possibly represents the pair-wise connection of
cycles in the double cycle of Hale’s solar activity.”

3310. ON THE LocALIsSATION OF CENTRES OF

GEOACTIVE RADIATION IN THE SUN’S ACTIVE

ReGioNs [Probable Centre of Troposphere-

Active Radiation generally about 15° West

of Region of Highest Concentration of Spots,

but occasionally to East (when Centres of

Magnetically Active & Troposphere-Active

Radiations coincide, giving Observed Coinci-

dences between Geomagnetic & Tropo-

spheric  Rhythms].—B. M.  Rubashev.

(Comptes Rendus (Dokladv) de I'Ac. des Sci.

de 'URSS, No. 7, Vol. 25, 1639, pp. 587~

589 : in English.)

ReALITY oF PER1ODICITIES [found by Fourier

Analysis of Observations of Solar Constant :

Statistical Treatment].—H. R. Hulme:

Abbot. (Nature, 22nd June 1940, Vol. 145,

p. 979.) ‘  Hulme regards his results as

indicating not that the periodicities are real

but that the [random] fluctuations persist
over a number of 1o-day intervals . . .”

IENERGY IN THE SoLAR ULTRA-VIOLET

[Report of Five Years’ Work at Mount

Wilson Observatory].—E. Pettit. (Nature,

29th june 1940, Vol. 145 p. 1026: sum-

mary only.) See also Sci. Abstracts, Sec. A,

25th June 1940, p. 457.

RoTAaTiON OF SOLAR CORONA AS DETERMINED

FROM THE APPARENT DISPLACEMENTS IN ITs

STRUCTURE, and THE InNrr Coroxa oON

JUNE 19TH 1936: INVESTIGATION OF

CORONAL STRUCTURE AND CHANGES OCCUR-

RING IN THE CORONA AND CHROMOSPHERE.—

Vsesviatsky & Bugoslavskaja. (Comptes

Rendus (Doklady) de I’Ac. des Sci. de 'URSS,

No. 5, Vol. 25, 1939, pp. 362-366: pp.

367-370: in English.)

3314. CosMiC RaY INTENSITIES IN RELATION TO
CYCLONES AND ANTICYCLONES.—Nishina &
others. (Nature, 20th July 1940, Vol. 146,
p- 95.)

3315. Cosmic Ravs Give HINT ox UpPER-AIR
WEATHER [Intensities fluctuate with Differ-
ent Air-Mass Conditions over Japan].—
(Sci. News Letter, 15th June 1940, Vol. 37,
No. 24, p. 377)

3311.

3312.

3313
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3316. ON SpACE CLOSURE oF Prriopic ORBITS IN
THE FIELD oF A MaGNETIC DIPOLE [and
Possible Advances in the Ring Theory of
Magnetic Storms and in the Dectermination
of Distribution of Cosmic Rays].—O. Godart.
(Phys. Review, 1st June 1940, Vol. 357,
No. 11, pp. 1062-1063: summary only.)
For previous work see 3076 of 1939, 945 of
March, and 1342 of April

PrincipAL MAGNETIC STORMS [Jan./March
1940, Sitka, Cheltenham, Tucson, Huancayo,
Apia, Watheroo: Oct./Dec. 1939, Alibag,
Capetown].—(Terr. Mag. & Atmos. Llec.,
June 1040, Vol. 45, No. 2, pp. 226-234.)

3317.

STUDIES OF THE SECULAR VARIATIONS OF
TERRESTRIAL  MAGNETISM : I—SECULAR
VARTATIONS DEDUCED FROM BioT’s THEORY,
and ON THE INTERSECTION OF ISOLINES [in
the Construction of Magnetic Charts].—
P. P. Lazarev. (Comptes Rendus (Doklady)
de 'Ac. des Sci. de 'URSS, No. 1, Vol. 25,
1939, pp. 20-29: pp. 30-31: in French))

A SIGNIFICANCE-TEST FOR ELLIPTICITY IN
THE HaRrRMONIC Dr1aL [representing Fourier
Coefficients from Harmonic Analysis of
Observations of Periodic or Quasi-Periodic
Phenomena (Atmospheric Tides, Magnetic
Variations, etc.)].—J]. W. Mauchly. (Terr.
Mag. & Atmos. Elec., June 1940, Vol. 43,
No. 2, pp. 145-148.)

WIDE-RANGE MAGNETOGRAPH AT WASHING-
ton, D.C.—]J. A. Fleming. (Terr. Mag. &
Atmos. Elec., June 1940, Vol. 45, No. 2,
pPp- 213-214.)

THE INTERIOR OF THE [ARTH [and the
Earth’s Magnetic Field : Discussion].—
E. Teller & M. A. Tuve. (Science, 28th June
1940, Vol. 91, pp. 621-623) At the
Washington Conference on  Theoretical
Physics.

3318.

3319-

3320.

3321.

ON A ProOPOSED THERMOELECTRIC ORIGIN OF
THE EarTH’s MaGNETISM [Objection based
on Weakness of Coriolis Force].—Inglis &
Teller : Elsasser. (Phys. Review, 15th June
1940, Vol. 57, No. 12, pp. 1I154-1155.)
See 2155 of June and back references.

3322.

P’HysicaL REPRESENTATION OF THE GEo-
MAGNETIC FIELD.—A. G. McNish. (Phys.
Review, 1st June 1940, Vol. 57, No. 1I,
p- 1088 : summary only.)

“ Interpretation of this model leads to the
beliefs that (1) at least a considerable portion of
the earth’s magnetism (the residual field) originates
at a lesser depth than the central core revealed by
seismological evidence, and (2} secular change
involves this residual field and therefore is due to
changes taking place between the surface of the
carth and the surface of the central core.”

3323-

3324. ON THE SCREENING EFFECT oF WIRE CAGES.
—Kontorovich. (See 3407.)

3325. CALCULATION OF DRIVING-POINT IMPED-
ANCE W ELECTROMAGNETIC FIELD PROB-
LEMs [with Application to Forced, Steady-
State Oscillations of Linear Antennal.—
Stratton & Chu. (See 3404.)
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3326.

3327.

3328.
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AN  ALTERNATIVE TREATMENT OF THE
ATTENUATION OF WAVES IN A CoIL-LOADED
TeELEPHONE LINg [by Summation of Camp-
tell’s Infinite Series of Reflections: Good
Agreement with LExperimental Results:
Some Conclusions].-—G. H. Metson. {Journ.
I.EE., July 1940, Vol. 87, No. 523, pp.
69-75.)

A METHOD FOR SOLVING THE WAVE LEqQua-

TION IN A REGION WITH PERTURBED BOUND-
ARIES.—Leshbach & Clogston. (See 3457.)

Tue CrassicaL THEORY oF SHOCK AND
THE THEORY OF A PROPAGATED Discon-
TINUITY.—L. Thompson. (Phys. Review,
1st June 1940, Vol. 57, No. 11, p. 1058 :
summary only.)

“ Both procedures are faulty in employing at
some point the thermodynamics of equilibrium.
The theory of discontinuity seems less vulnerable
in this respect.”

3329.

3330.

3331.

3332.

3333-

3334.

ON THE PROPAGATION OF MOTION IN VIsCous
MaTERIALS.—L. Cagniard. (dun. de Phys-
ique, May/June 1940, Ser. 11, Vol. 13, pp
239-265.)

ProraGaTiON OF WavEs 1IN Two DiMEN-
SIONS : also SOLUTION OF CAUCHY-DIRICH-
LET'S EXTERNAL PROBLEM FOR A WAVE
EquaTioN IN THE CASE oF A CIRCLE : and
ProraGaTion oF Erastic WavEs 1N Two
DimeNsioNs [with Future Application to
Propagation within  Three-Dimensional
Space].—J. A. Mindlin. (Comptes Rendus
(Doklady) de I'Ac. des Sci. de I'URSS, No. 4,
Vol. 25, 1939, pp. 280284 : pp. 285-288:
pPp. 289-292 : in Lnglish.)

A COMPREHENSIVE THEORY OF LIGHT [Cor-
puscles vibrating (transversely to Propaga-
tion Path) while moving with Velocity of
Light] —P. Fireman. (Phys. Review, 1st
June 1940, Vol. 57, No. 11,"p. 1060 : sum-
mary only.) “ Thus we would have a wave
theory of light without ether . .a corpuscular
theory accounting for all light phenomena.”

A GENERALISED THEORY OF THE CONCAVE
GRATING [Formula for Reflection & Diffrac-
tion, for Arbitrary Position of Luminous
Point or of Image: Expressions for Aber-
ration, etc.].—Beutler. (Phys. Review, 1st
June 1940, Vol. 57, No. 11, pP. 1073 : sum-
mary only.)

ON THE DIFFRACTION AT A SLIT orR Bar:
ParT I [Identical Integral Equation for
Slit (when Electric Force is Parallel to Z
Axis) and Bar (when Magnetic Force is
Parallel to Z Axis) : etc.].—W. Ignatowsky.
(Comptes Rendus (Doklady) de I'Ac. des Séi.
de. I'URSS, No. 5, Vol. 25, 1939, pp. 375—
378.) Continuation of the work referred
to in 2685 of 1939. For Part II sec ibid.,
No. 8, pp. 665-067.

NoTE oN “ THE THEORY OF LIGHT-SCATTER-
ING ”’ [by Particles in Suspension in Liquids,
etc.].-—S. Parthasarathy : R. S. Krishnan.
(Phil. Mag., May 1940, Vol. 29, No. 196,
PP 515-516.)

3335. HAIDINGER’s RiNGs IN NoN-UNIFORM PLATES
[such as give Newton’s Rings: Transition
from One to the Other Type of Inter-
ference Figure]—Raman & Rajagopalan.
(Phii. Mag., May 1940, Vol. 29, No. 196,
pPp- 508-514 & Plates.) Hitherto it has been
considered that the two phenomena were
mutually exclusive.

3336. THE DopPLER EFFECT FROM MOVING MIRRORS
[would also give Null Result as regards
Detection of Absolute Motion].—H. E.
Ives. (Journ. Opt. Soc. Am., June 1940,
Vol. 30, No. 6, pp. 255-257.)

ATMOSPHERICS AND ATMOSPHERIC
ELECTRICITY

3337. RECENT LIGHTINING STORMS: 111 [par-
ticularly Those of July 1939 (Brighton,
Scotland) ; Oct. & Nov. 1939; Frpntal
Type ; etc.].—]. F. Shipley. (Distribution of
Electricity, July 1940, Vol. 12, No. 139, pp.
383-387.) For previous parts see 2526 of
July.

3338. DEVELOPMENTS IN ELECTRIC SURGE RECORD-
ING [by the Klydonograph].—J. L. Candler.
(Nature, 22nd June 1940, Vol. 145, p. 982.)
Note on L.LE.E. paper based on E.R.A. Report
Ref.§/T26.

3339. THE VARIATION OT SPARKING PorenTIaL
WITH INITIAL PPHOTOELECTRIC CURRENT [in
connection with New Theory of Spark
Discharge.]—]. M. Meek. (Proc. Phys.
Soc., 1st July 1940, Vol. 52, Part 4, pp.
547—-558.) See 2524 of July.

3340. ProTECTOR TUBES FOR POWER SvSTEMS
[Survey of Eight Yecars’ Experience].—

Peterson & others. (Elec. ILngineeving,
May 1940, Vol. 59, No. 5, Transactions
pp. 282-291.)

3341. ANALYSIS OF LocaL ATMOSPHERIC-ELECTRIC
PHENOMENA AT CoOLLEGE, ArLAska.—Gish
& Sherman. (Terr. Mag. & Atmos. Elec.,
June 1940, Vol. 45, No. 2, pp. 173-190.)

3342. UPPER-AIR WEATHER SOUNDINGS BY RapIo
[Radio Sondes, Ground-Station Equipment :
Accuracy of Observations : etc.].—Diamond
& others. (Elec. Engineering, June 1940,
Vol. 59, No. 6, Transactions pp. 321-328.)

3343. ON THE CONTRIBUTION TO THE JONISATION
AT SEA-LEVEL PRODUCED BY THE NEUTRONS
IN THE CosMic RabpiatioNn.—S. A. Korfi.
(Terv. Mag. & Atmos. Elec., June 1940,
Vol. 45, No. 2, pp. 133-134.)

3344. THE DIURNAL VARIATION AND VERTICAL
DISTRIBUTION OF ATMOSPHERIC CONDENSA-
TION-NUCLEIL, and THE MOBILITY-SPECTRUM
oF ATMOSPHERIC Jons.—LE. A. Yunker.
(Terr. Mag. & Atimos. Elec., June 1940,
Vol. 45, No. 2, pp. 121-126: pp. 127-132.)

3345. ToraL AND UNCHARGED NUCLEI AT WASHING-

ToN, D.C.—K. L. Sherman. (Terr. Mag. &
Atinos. Elec., June 1940, Vol. 45, No. 2,

Pp. 191-204.)
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3346. A GENERAL REcIPrOCITY THEOREM FOR
TransyissioN LiNEs AT Urtra-Hicr FRre-
QUENCIES [ Reciprocity Theorem is Valid only
if Induced E.M.Fs exhibit Cosine-Sym-
metrical Distribution or if Line is terminated
in Its Characteristic Impedance].—R. King.
(Proc. Inst. Rad. Eng., May 1940, Vol. 28,
No. 5, pp. 223-225.) Applying the general
coupling theorem dealt with in 2194 of June.

3347. SOME IMPEDANCE CHARACTERISTICS OF
TAPPED RESONANCE-LINE CIRCUITS [relevant
to Use as Frequency-Stabilising Elements in
Ultra-Short-\Wave  Oscillators]. —Willshaw.
(See 3368.)

3348. AN INVESTIGATION OF THE TELEGRAPH
ARTIFICIAL LINE.—P. A. Naumov. (Elek-
trosvyaz, No. 1, 1940, pp. 42—50: Russianonly.)

Formulae are derived, and curves plotted, for
determining the current in a two-section balancing
network (Fig. 1), and the current in each section is
discussed. It is concluded that a two-section
network cannot be replaced by one of a single
section.

3349. A CONTRIBUTION TO THE THEORY OF THE
Diope REecrtiFIER [applicable also to the
Dry-Plate Rectifier].-—H. Oplustil. (T.F.T.,
March 1940, Vol. 29, No. 3, pp. 84-91.)

Author’s summary :—'‘ The characteristic curve
of a diode rectifier, which in the literature is
approximately represented by an exponential
function, a straight line with a ‘ knee,” or one limb
of a parabola, is represented in this paper by the
space-charge characteristic [ = K .7, with y=1.5].
On this assumption the rectification characteristic
is worked out, and the influence of the resistances
in the external circuit on the rectifying process and
on its ‘ klirr * factor [factor of non-linear distortion]
is investigated.’

The case of complete short circuit is considered
first ; the exact solution on p. 86 is simplified to the
approximate formulae of p. 87, and the calculated
rectification characteristics for a Type AB1 diode,
as a function of the repose-state bias [, for various
carrier-frequency voltages, are seen in Fig. 5 (dotted)
to agree well with the measured values, especially
in the region of negative bias. The output circuit
is then assumed to have a finite resistance Ry,
short-circuited for the carrier and modulation
frequencies by a by-pass condenser : its effect is to
change the repose-state bias I, to the working
bias £ and to reduce the short-circuit current to the
working current I + AI. (For the open-circuit case
where It is infinity the carrier-frequency voltage is
equal to — £ © this is the greatest displacement of
the steady-state bias which can occur}. The change
to the working bias E leads to new values of
fundamental-frequency amplitude and of input
impedance (equations at top of p. 88). The case
next examined is when the modulation frequency
is no longer by-passed, so that the circuit contains
also an a.c. resistance ; if this is assumed equal to
the d.c. resistance I,, then the Taylor series (p. 88,
I-h column) contains terms representing the rectity-
ing action of the carrier-frequency voltage, the
additional action of the modulation-frequency
voltage (small compared with the first otherwise
a marked additional displacement of the working
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bias would occur, and with it a complicated dis-
turbance of the rectifving process), the a.c. ampli-
tude of the modulation frequency, and the a.c.
amplitude of the first harmonic. The rest of this
section is concerned largely with the derivation of
formulae for the ‘‘ klirr”* factors, and with a
discussion of these.

The final section deals with the influence of the
internal resistance of the current source. If this is
not zero (as has been assumed hitherto) it will be
subjected to a voltage drop not only of the carrier
frequency but also of its harmonics, and the con-
sequent distortion of the carrier frequency by the
harmonics leads to considerable mathematical
complications in the determination of the current
function and its series development, since not only
the amplitudes of the various harmonics have to be
considered but also their phases. Simple relations
are only obtainable for the case (not unimportant
in practice) where the internal resistance is zero for
the harmonics though not for the carrier.

3350. POWER-TUBE PERFORMANCE AS INFLUENCED
BY HaRMONIC VOLTAGE.—Sarbacher. (See

3433:)

3351. SQUARE-WAVE ANALYSIS OF LINEAR PULSE
AwmpLiFIERS.—R. D. Huntoon. (Phys. Re-
view, ist June 1940, Vol. 57, No. 11,
p- 1068 : summary only.) Cf. Arguimbau,
3071 of August.

3352. LOAD-RATING THEORY FOR MULTI-CHANNEL
AmpLIFIERS [for Carrier Telephony: for
Design so that Inter-Channel Interference
due to Amplifier Overloading may not be
Serious].—B. D. Holbrook & J. T. Dixon.
(Elec. Enginecring, May 1940, Vol. 59, No. 5,
Transactions pp. 265-272.)

3353. THE STABILITY OF REGENERATIVE CIRCUITS
[Derivation of Nyquist's Criteria without
Consideration of Behaviour to Transients,
by assuming that Transfer-Constant Value
has been attained by Quasi-Static Increase

from Zero].—R. S. Rivlin. (Wiveless
Engineer, July 1940, Vol. 17, No. 2oz,
pp. 298-302.)

‘“The mathematical objections to Brayshaw’s
method [881 of 1938] are avoided and the complete
criteria of Nyquist are deduced as distinct from the
limited criteria of Brayshaw.”

3354. SIMPLIFIED SURGE-GENERATOR EQUATIONS.
—T. J. Higgins. (Electrician, 28th June 1490,
Vol. 124, p. 450.)

3355. ELECTROMECHANICAL ANALOGIES—P. G.
Bordoni. (Alta Frequenza, March 1940,

Vol. g, No. 3, pp. 133-161.)
Author’s summary :(—* The possibility of devel-

oping analogies between electrical circuits and
mechanical systems is recognised, using the formal
identity of the relations connecting electrical and
mechanical quantities, and choosing conveniently
the units in which these quantities are measured.
1t is sought to establish the number and nature of
the possible analogies, and the types of electrical
circuit to which they are applicable. Suggestions
are made for the practical construction of mechanical
models of the most general electrical circuits, and
as an example the characteristics are given of a
mechanical filter under steady and transitory comn-
ditions ”* [triple-pendulum band-pass filter, 0.744—
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0.844 ¢/s band, corresponding to the circuit of

Fig. 7, 744844 c/s band].

3356. CaLcurartion oF FILTER CIRCUITS, ETC.,
WITH THE HELP OF THE WORKING TRANS-
MIsSION EQUIVALENT [Betriebsiibertragungs-
mass|.—F. Wisgrill. (7./°.T., March 1940,
Vol. 29, No. 3, pp. 74-77.

The writer begins by a condemnation of the

methods—'' costly in time and material ""—of well-
known workers in this field. Thus ‘““in the
theoretical improvement of the characteristic

attenuation (Cauer) and above all in the theoretical
smoothing of the characteristic impedance (Zobel)
one sometimes goes so far that the theoretically
sought-for gain (obtained at the price of a large
number of circuit components) is smaller than the
practical losses due to the unavoidable resistances
and to the inaccuracy and instability of the final
arrangement. Moreover, in many types of filter
circuit (Zobel) there exist unavoidable dependencies
between characteristic transmission equivalent and
characteristic impedance, which can only be calcu-
lated with great difficulty and which often have an
extremely unfavourable effect.”” The conclusion
reached is that ‘““in order to arrive at the best
possible circuits, the calculations should be based,
fundamentally and always, on the working trans-
mission equivalent,” which after all is, as a rule,
the one and only thing that matters in practice.
The hlter circuit (assumed to be symmetrical) is

replaced by its equivalent bridge circuit, Fig. 1.

In the general case of unmatched conditions

(Z/C = p = matching factor, where C 1is the

terminating impedance) the working transmission

equivalent Ay is defined as the natural logarithm
of the ratio {output current for the straight-
through connection, i.e. without quadripole}/{out-
put current with quadripole inserted}. If from
this 45 is subtracted the characteristic transmission
equivalent § (= log,r/v in the matched condition

—see eqns. 7 and 10), a residue is left which repre-

sents the influence of the imperfect matching, and

which is named the ‘ reflection transmission
equivalent,” Wz [Eqn. 15 gives
9z = log{(p + 1)* — (p — 1)* e} 4p,
and since this and the other formula 4z = 4 + Gz
involve nothing but C and the quadripole com-
ponents, they are applicable not only to .X-sections
but also to 7" and pi sections, to chains of such
sections, to interposed sections of overhead line or
cable, and generally to any symmetrical linear

quadripole. An obvious step is to represent eqn. 15

once and for all in the form of graphs for practical

use; to do this certain assumptions are made
which are either likely to be fulfilled in practical
cases or capable of being corrected for subsequently.

As an example of the use of such curves, a low-

pass filter (I'ig. 6) of two bridge-type sections is

calculated, to give a working attenuation of

0.3 neper in the pass band and of over 4 nepers in

the cut-off band.

3357. A  RESISTANCE-COMPENSATED BAND-STop
FiLTeR [yielding Practically Infinite Atten-
uation at Predetermined Frequency even
when Attenuation Band is Very Narrow:
combining Desirable Characteristics of Lad-
der and Bridge Types].—H. Stanesby.
(P.O. Llec. Ing. Journ,, July 1940, Vol. 33,
Part 2, pp. 82-87.)
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3358. THE NEw GT QuarTtz CrysTaL wiTH HiGH
FREQUENCY-CONSTANCY OVER WIDE TEMPER-
ATURE-RANGE [for Crystal Filters, etc.].—
Mason. (See 3518.)

THERMISTORS, THEIR CHARACTERISTICS AND
Uses [Directly & Indirectly Heated Resist-
ances having Large Negative Temperature
Coefficient of Resistance : Use as Tempera-
ture- or Power-Measuring Device, Tempera-
ture-Compensating Device, L.F. Oscillator
etc.].—G. L. Pecarson. (IPhvs.  Review,
1st June 1940, Vol. 57, No. 11, pp. 1065—
1066 : summary onlv.) Cf. 3184 of August.

3359-

3360. AN UNSTABLE NoN-LINEarR Circuit [Iron-
Cored Reactance shunted by Capacitance,
in Series with an Impedance : Characteristics
& Theory: Utilisation of Instability for
Large Phase Shifts, Energy Conversion
(Reciprocating Action for Contact-less Bells,
etc.), Temperature Control, etc.]—C. M.
Summers. (Elec. Engineering, DMay 1940,
Vol. 59, No. 5, Transactions pp. 273-276.)

OPERATIONAL TREATMENT OF A CIrRCUIT
HAVING AN IRON-CORED INDUCTANCE COIL.—
S. Kumagai. (Flectrot. Journ., Tokyo, April
1940, Vol. 4, No. 4, p. 93.)

Barancing or D.C. Cricks [in Telephone
Receiver :  Experimental Investigation].
T. Sakamoto. (Flectrotech. Journ., Tokvo,
March 1940, Vol. 4, No. 3, p. 72))

‘“ When both currents are the same, the impulse
becomes zero steeply ; the larger the inductance,
the smaller the impulse under unbalanced con-
dition ; and the larger the compensating current,
the smaller the impulse for the same amount of
current unbalancing.”

3363. INDUCTOR WITH AIR-GAPPED MAGNETIC
Circurt [and the Existence of an Optimum
Air-Gap in a Telephone Receiver, depending

3361.

3362.

on Distribution of Magnetic Flux].
Marinesco : Glazier. (See 3444.)
TRANSMISSION

3364. THE ELECTRONIC VALVE WITH VELOCITY
MopuLatioN : CORRECTION TO FORMULA 5
[Bracket Misplaced].—Bethenod. (Comptes
Rendus, 11th March 1940, Vol. 210, No. 11,
p- 423.) See 1416 of April.

3365. ON THE RESONANT FREQUENCY [and Corre-
sponding Iield Value] of a TvyPE OF
KrLvsTRON REsoNaTor [Calculation by
Approximation Method (using Ritz Varia-
tion Principle) : Comparison with Barrow &
Mieher's Measurements].—E. H. Smith,
(Phys. Review, 15t June 1940, Vol. 57, No. 11,
p. 1080 : summary only.)

For these measurements see 2951 of August. Of
the present paper, ‘‘ probably the most usetul
results are the calculated field values, as these are
difficult to measure experimentally and are useful
in resonator design.”’

3366, THE INFLUENCE OF THE SPACE CHARGE ON
THE FocuUsING OF CATHODE Ravs [Survey, &
New Experimental Results].—W. Re'usse &
N. Ripper. (T.1°.T., March 1940, Vol. 209,

No. 3, pp. 68-74})
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Further development of the work dealt with in
3626 of 1939, which was particularly concerned with
the determination of the distribution of the charge
as it might occur in iconoscopes. Recently the
matter has attained special importance in connection
with velocity-modulated w.h.f. generators and
amplifiers, and it is very desirable to know what
electrode arrangement and what field relations will
produce the best ray cross-section and will give the
steepest possible ‘‘ flank ”’ to the charge distribu-
tion. After a survey of theorctical work from
various sources the writers remark that to sum up
from these results is difficult ** because the assump-
tions from which the various authors start are all
different. Thorough critical decisions will only be
possible when more comprehensive experimental
material is available. Approximate calculations
lead, however, to the conclusion that an appreciable
thickening of the ray, 4 = v/», == 1.5, occurs for an
clectron energy of 4 kv, a ray length of 50 cm, and
a ray current of 1 ma or ray density of I-1o ma/em?.”’

The results of the investigation described in the
previous paper are then enumerated, and the almost
simultaneous work of Jacob (3625 of 1939) is
outlined ; reasons are given why the two sets of
results cannot be compared. The rest of the paper
describes the writer’'s new experimental measure-
ments, using an improved form of his original
apparatus in which the ray current could be checked
between each measurement by swinging a Faraday
cage (positively biased to avoid secondary emission)
into the path of the ray. Fig. 9 shows typical
oscillograms with the one-wire and two-wire

arrangements (see previous abstract) ; from these,

with the help of a photographic enlarger, the base-
widths f (giving a true measure of the spot diameter)
were determined. Fig. 11 gives the value of f as a
function of the ray current (bottom axis) and ray
density (top axis), for voltages of 2 and 4kv:
it shows that ‘ over the whole of the current range
down to a density of 0.4 ma/cm* [ray current
about o.5 ua] space-charge effects must play a
role. It is seen also that with increasing ray voltage
the spot diameter becomes smaller ”’ [item 3b in
the summary at the end seems ambiguously worded].
According to von Borries & Dosse (2947 of 1938) no
thickening by space charge would be expected until
the ray current passed about 50 pa @ actually it is
found to occur even when the ray current is only
0.004 ua (Fig. 12, for a smaller /3 aperture—see
below).

The next point dealt with is the interesting
question whether the focusing can be improved by
diminishing the diameter of the spot-image aperture
in the screen B (“ 3’ in the electrostatic gun of
Fig. 10). Fig. 14 gives the observed results:
decreasing the diameter from o0.04 to o.01cm
does decrease the value of f for a constant ray
current, but not by as much as would be expected,
probably because more of the total ray-electrons
are dispersed at the edge of the smaller aperture
and thus cause an added lack of sharpness. Fig. 16
shows the effect of decreasing the aperture of the
stop in the middle of the cylinder 4 in Fig. 10:
curve 1 is for no stop, curve 2 for a 6 mm-aperture
stop, and curve 3 for a 4 mm aperture. This
smallest aperture does actually improve the sharp-
ness of focusing, partly by diminishing the spherical
aberration of the image-forming lens 5, but also
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partly because, together with the setting free of
low-velocity secondary electrons, the introduction
of the small stop ““ upsets the charge distribution
at that point of the ray so that the beam after
leaving the stop possesses a non-uniform drop of
charge density, which seeks to equilibrate itself.”

Finally the writer examines the possibility of
making the spot-image screen B (see above) act also
as an apertured stop, by altering the pre-concentrat-
ing lens (“ 2" of Fig. 10), which supplies B with
electrons, so that its focus falls short of B. This
gives the ray in the main lens (“ 4" and " 5" in
Fig. 10) a smaller diameter, and reduces the
spherical aberration (curve 2 of Fig. 18).

3367. AN LEXTENDED WAVELENGTH SPECTRUM OF
OSCILLATIONS IN A TRIODE wWITH POSITIVE
Grip [including Simultaneous Appearance
of 3 Non-Harmonic Frequencies].—R. King.
(Phys. Review, 1st June 1940, Vol. 57, No.
11, p. 1065 : summary only.) For Wundt’s
work see 1931 Abstracts, pp. 94-95.

3368. SOME IMPEDANCE CHARACTERISTICS OF
TarPED RESONANCE-LINE CIRCUITS [relevant
to Use as Frequency-Stabilising Elements in
Ultra-Short-Wave Oscillators : Calculation
of Resonant Conductance, and Susceptance
Off Resonance, as I‘unctions of Tapping-
Point Position : Simple Equivalent Circuit
for Irequencies near Resonance: Experi-
mental Checks].—W. E. Willshaw. (Phil.
Mag., June 1940, Vol. 29, No. 197, ppP-
572-585.) From the G.LE.C. laboratories.
The method of treatment is different from
that used by Reed (3875 of 1938).

A METHOD OF MEASURING FREQUENCY
DeviatioN [i.e. Half the Total Excursion
or “Swing” of a Frequency Modulator :
based on Bessel-Function Variation of
Amplitudes of Carrier & Side Frequencies :
Carrier is Heterodyned to Beat Note and
Filtered, so that Carrier Zero Points can be
Observed]. —M. G. Crosby. (R.C.A. Review,
April 1940, Vol. 4, No. 4, pp. 473-477")
ERRATA IN ‘“ THE SERVICE RANGE ofF FrE-
QUENCY MopuLaTION " [including Replace-
ment of Four Signal/Noise versus Distance
Diagrams].—Crosby. (R.C.4. Review, April
1940, Vol. 4, No. 4, p. 504.) See 1644 of
April.

3369.

3370-

MopuraTioN CircuiT THEORY [More General
Solution of Ordinary #nth Order Linear
Differential Equation, easily applicable to
Amplitude, Phase, or Frequency Modula-
tion].—D. L. Jaffe. (Journ. Frankiin Inst.,
June 1940, Vol. 229, No. 6, pp. 779-782))
For the writer's analysis of the Armstrong
frequency-modulator see 2711 of 1938.

3371.

A New Broapcast TraNsMITTER CircUIT
DESIGN FOR FREQUENCY MODULATION
[Modulation Characteristics are Independent
of Carrier-Frequency Stability (Latter is +
0.0025% without Use of Temperature Con-
trol]—J. F. Morrison. (Proc. Inst. Rad.
Eng., May 1940, Vol. 28, No. 5, p. 251
summary only.)

3372
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3373-
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VARIABLE-RESISTANCE DEVICE AND ITS
APPLICATION, ESPECIALLY TO THE FRE-
QUENCY MODULATION OF A QUARTZ-CRYSTAL
OsciLLAToRr [for Frequency-Diversity Short-
Wave Telegraphic Signalling, Frequency-
Modulated Telephony, etc.].—I. Koga.
(Electrot. Journ., Tokyo, May 1940, Vol. 4,
No. 5, pp. 99-107.)

Based on Amari’s circuit in which the increase
of a condenser in series with the crystal, and the
increase of one in parallel with the crystal, give
opposed effects on the amplitude but added effects

on the frequency :

the writer uses two indirectly

heated triodes (with small capacitance between

cathode and heating circuit) for the purpose.

For

telephony modulation, the method is only claimed
to be suitable for not very deep modulation—when,
however, the advantages of frequency modulation
may not be so evident.

3374-

3375-

3378.

3379

3380.

3381.

3382.

ParErs oN FREQUENCY MODULATION.—
Maeda : Pollack : Crosby. (See 3617/3619.)
THE INFLUENCE OF FILTER SHAPE-FACTOR

ON SINGLE-SIDEBAND DisTORTION [Optimum
Conditions approached when Filter Slope in
Region of Carrier Frequency is Zero : etc.}].—
J. C. Wilson & H. A. Wheeler. (Proc. Inst.
Rad. Eng., May 1940, Vol. 28, No. 5, p. 253 :
summary only.)}

. SELECTIVE SIDEBAND TRANSMISSION IN TELE-

visioN [including Comparison with Double
Sideband].—Kell & Fredendall. (See 3477.)

~. COUNTING WORDS PER MINUTE ELECTRICALLY

[Continuous Measurement of Keying Speed,
for Classes, etc.].—M. J. Larsen. (QST, July
1040, Vol. 24, No. 7, pp. 30-31.)

A HETERODYNE EXCITER: A STABILISED
FREQUENCY-CONTROL UNIT TFOR TRANs-
MITTERS [Advantages : Construction].—
W. R. Bliss & P. A. Bailey. (QST, July

1940, Vol. 24, No. 7, pp. 38-40 and 78, 80.)

A STABILISED VARIABLE-FREQUENCY OscCIL-
LATOR : DESIGN CONSIDERATIONS FOR HIGH-
STABILITY TRANSMITTER FREQUENCY CON-
TROL.—G. M. Brown. (QST, July 1940,
Vol. 24, No. 7, pp- 13-17 and go. .96.)

Tue Limits oOF INHERENT FREQUENCY
STABILITY [i.e. Extent to which the Fre-
quency is Independent of Small Changes in
Effective Valve Impedances: Desirable
Basis on which to build Stable Oscillator,
by adding Refinements in Design & Lay-
Out of Components, Compensating Arrange-
ments, etc.].—W. van B. Roberts. (R.C.A4.
Review, April 1940, Vol. 4, No. 4, pp. 478-
484.)

THE NEw GT Quartz CrysTAL wiTH HicH
FREQUENCY-CONSTANCY OVER WIDE TEM-
PERATURE-RANGE.—Mason. (See 3518.)

QuArTZz CRYSTALS: PART II-—NATURE OF
QUARTZ AND MANUFACTURE OF CRYSTALS.
—Baldwin. (Gen. Elec, Review, June 1940,
Vol. 43, No. 6, pp. 237-243.) For Part I
see 2967 of August.

3383.

3384.

338s.

3386.

3387.

3388.

3389.

3390.

3391.

3392.

September, 1940

TrRITET CRYSTAL OSCILLATOR [combining
Function of Frequency Multiplier: IEx-
amination of Popular American Circuit as
regards Suitability for Higher Powers (Beam
Power Output Valve Type UY-807): Com-
parison with Pierce Circuit followed by Fre-
quency Multiplier].—I. Koga & W. Yama-
moto. (Electrot. Journ., Tokyo, May 1940,
Vol. 4, No. 5, pp. 110-115.) See Lamb,
Abstracts, 1933, p. 502, and 1934, p. 34.
A DIFFERENT PORTABLE-EMERGENCY TRANS-
MITTER : SIMPLIFIED DESIGN WITH THE
‘ INVERTED *’ AMPLIFIER [requiring No
Fixed Bias . or Neutralisation].—R. P.
Austin.  (QST, July 1940, Vol. 24, No. 7,
PP- 36-37.) See Romander, 1934 Abstracts,
P- 34 ¢ the grid is earthed and the cathode
left ““ up in the air.”

RECEPTION
Panoramic RECEPTION [and Its Advantages
for Navigation, Monitoring & Measurement,
Adjustment of Television & Frequency-
Modulated Transmitters, etc.].—M. Wallace.
(Proc. Inst. Rad. Eng., May 1940, Vol. 28,
No. 5, p. 253: summary only.) For this
system of cathode-ray reception see 4386 of
1938 and back reference.
PareErs oN NOISE AND INTERFERENCE IN
FRrREQUENCY- & PHASE-MODULATION SYSTEMS.

—Maeda : Pollack: Crosby. (See 3617/
3619.)
AN  AcoRN-TUBE 112-Mc CONVERTER.—

M. P. Rehm. (QS7, July 1940, Vol. 24,
No. 7, pp- 41 and 104.)

DESIGN OF SUPERHETERODYNE  INTER-
MEDIATE-FREQUENCY CircuiTs [Choice of
I.F: Diode-Transformer Considerations :
Coupled Tuned-Circuit Theory: Iiffect of
Valve-Admittance Variations: Excessive
Capacitive Coupling between Plate & Grid
Windings of Transformer, as Additional
Cause of Resonance-Curve Asymmetry :
etc.]—F. E. Spaulding, Jr. (R.C.4. Review,
April 1940, Vol. 4, No. 4, pp. 485-495.}
RATIONALISING BRroADCAST RECEIVERS
[Economy in Labour & Material : Sugges-
tions for a ‘* Total War >’ Plan : Three Basic
Types of Valve: Mains Transformers &
Smoothing Chokes saved : etc.].—]J. A.
Sargrove.  (WWireless World, July 1940,
Vol. 46, No. 9, pp. 338-342.)

BROADCAST RECEIVERS FOR A BLITZKRIEG
[Requirements of Two Main Classes].—
(Wireless World, July 1940, Vol. 46, No. 9,
p- 325

KOLSTER-BRANDES RECEIVERS FOR EXPORT :
TropicAL CONSTRUCTION AND  SPECIAL
SHORT-WAVE RANGES, and MURPHY OVER-
SEAS MODELS : MODIFIED STANDARD RE-

CEIVERS FOR EXPorT.—(Wireless WWorld,
July 1940, Vol. 46, No. 9, p. 342 P. 344.)
Testr ReporT: THE ‘‘ DoUBLE-DECca ™
[Combined AC/DC and ‘ All-Dry,” with
Short-Wave Reception on addition of
Outside Aerial].—(W’iveless World, July

1940, Vol. 46, No. 9, pp. 336-337.)
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3393. ‘“ Murparvo ” PorTaBLES [Weighing under
31b: Dry Batteries of Deaf-Aid Type]l.—
(Wiveless World, July 1940, Vol. 46, No. 9,
pp- 329-330.)
NOMOGRAMS TFOR THE
MaINs TRANSFORMERS IN Low-PowEr
RADIOTECHNICAL  APPARATUS [Receivers,
Amplifiers, Small Transmitters]. —C.
Crescini. (Radio ¢ Televisione, Jan./March
1940, Vol. 5, No. 4/5, pp. 184-189.) For
the writer’s book including similar nomo-
grams for electroacoustic transformers see
1485 of April.

BRITISH STANDARD SPECIFICATION FOR ANTI-

INTERFERENCE CHARACTERISTICS AND PER-

FORMANCE OF RADIO RECEIVING EQUIPMENT

FOR AURAL AND VISUAL REPRODUCTION.—

British Standards Institution. (Specification

No. 905-1040, June 1940, 44 PP-)

CorONA 1N O1L aS A PART OF A COMMERCIAL-

FrEQUENCY CIrcUIT [and the Existence of

Primary (Non-Oscillatory) and Secondary

(Oscillatory) Corona : Back-Coupling Theory

of Oscillating Condition].—Kimura & others.

(Electrot. Journ., Tokyo, April 1940, Vol. 4,

No. 4, pp- 90—92.) Investigated by micro-

phone/oscillograph records of supersonic

emissions.

CONSIDERATIONS ON SOME INCIDENTS OF

SERVICE IN HIGH-TENSION OVERHEAD LINES.

—A. Pernier. (L’Elettrotec., 25th March

1940, Vol. 27, No. 6, pp. 134-142)

PrinciPLES OF FAuLT-TRACING : Part 11—

APPLYING BBAsic IDEAS To SPECIFIC CASES.—

W. H. Cazaly. (Wireless World, July 1940,

Vol. 46, No. 9, pp. 320-323.) For Part I

see 3003 of August.

“ WIRELESS SERVICING  MANUAL, 5TH

Eprrion ” [Book Notice].—W. T. Cocking.

(Wireless World, July 1940, Vol. 46, No. 9,

p. 342.)

AERIALS AND AERIAL SYSTEMS

RESEARCH ON WAVE GUIDES AND FLECTRO-

MAGNETIC HorNs: RErorT IIT—LELECTRO-

MAGNETIC WAVES PASSING THROUGH CURVED

\WaveE GuipeEs.—S. Morimoto. (Electrotech.

Journ., Tokyvo, March 1940, Vol. 4, No. 3,

pp- 64-67.) i )

For Reports I & II see 1856 of May : for previous
papers on curved guides see 1745 of May. For

Buchholz's work, referred to here, see 2629 of 1939:

the reference to Kalahne's paper (on oscillations in a

rectangular-section tube bent into a ring) is given

as Ann. der Physik, 1939, whereas actually the date

is 1905 (Vol. 18, pp. 92—127.)

3401. ABSORPTION OF RADIO WAVES BY & THIN
WATER SHELL [and Its Employment to
Improve the Directivity of a Radiator for
25 cm Waves : Theory of Perfect Absorbing
Body : Esxperiments with Containers filled
with Salt Water] —K. Morita. (Llectrotech.
Journ., Tokyo, March 1940, Vol. 4, No. 3,
pp. 67—71.) For the German papers referred
to see 559 of 1939 and back references. For
a fuller version of the present paper, including
a new method of measuring the power factor
of water, see Rep. of Rad. Res. in Japan,
Oct. 1939, Vol. 9, No. 1, pp. 9-2I.

3394. CALCULATION OF

3395-

3396.

3397

3398.

3399.

3400.
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3402. A GENERsL RECIPROCITY THEOREM FOR
TraNsmIssioN LINES AT ULTRA-HIGH Fre-
QuENCIES.—King. (See 3346.)

3403. INpUT IMPEDANCE OF HIGH-FREQUENCY
PARALLEL-WIRE TRANSMISSION LINES 1M-
MERSED IN AN ABSORBING MEDIUM.—S. S.
Banerjee. (Indian Journ. of Phys., Feb.
1940, Vol. 14, Part 1, pp. 13-19.)

“ The impedance of such lines for different lengths,
when placed in air, has been worked out by various
authors [Roder, 1933 Abstracts, p. 327 : Walmsley,
110 of 1937], but attention has not been directed to
its effective value when the lines are immersed in
an absorbing medium.” Such lines, however, have
been used by the writer and his collaborators for
the determination of the electrical constants of an
absorbing medium, such as soil and ionised gas, at
ultra-high frequencies [2186, 3100, & 3839 of 1938 :
¢f. Smith-Rose & McPetrie, 17 of 1935]. “In the
present paper the input impedance of parallel-wire
h.f. transmission lines [in dry soil], a quarter-
wavelength long, with open as well as short-
circuited terminations, has been worked out
mathematically and the values thus obtained have
been verified experinmentally. The results have been
compared with those when there is no absorbing
medium between the wires.”” The frequencies were
from 31 to 114 Mc/s. ““ As the frequency is lowered
till the attenuation constant goes below 3 X 1072
the impedance of the lines with closed termination
gradually increases and that of the line with open
termination decreases.”” Cf. LLamont, 3281, above.
3404. CALCULATION OF DRIVING-POINT IMPEDANCE

IN  ELECTROMAGNETIC FIELD PROBLEMS
[with Aplication to Forced, Steady-State
Oscillations of Linear Antennal.—]. A.
Stratton & L. J. Chu. (Phys. Review, 1st
June 1940, Vol. 57, No. 11, pp. 1080-1081 :
summary only.)

The Rayleigh-Sommerfeld theory gives no clue
to the relation between the amplitude of stcady-
state modes and the applied e.m.f. The writers
discuss certain solutions of inhomogencous field
equations corresponding to arbitrary distributions
of impressed e.m.f.; finally the method is applied
to an elongated prolate spheroid, the results giving
the radiation resistance and rcactance as a function
of frequency and eccentricity, and the relative
amplitudes of the modes excited by a specified
e.m.f.

3405. THE RADIATION RESISTANCE OF A SPHERICAL
OSCILLATOR EXCITED BY AN EXTERNAL
ELECTROMOTIVE ForcE.—A. G. Arenberg.
(Comptes Rendus (Doklady) de I'dc. des Sci.
de 'URSS, No. 7, Vol. 25, 1939, PP- 593595 :
in French.)

Further development of the work dealt with in
1857 of May. ‘It is seen, by comparing formulae
4 & 5 with those for an elementary dipole, that the
spherical oscillator considered is equivalent to a
dipole whose length is /=A/m4/1 + m® [where
m =A [2ma]. It is evident that for relatively small
dimensions of the oscillator (a<€ A/zr and con-
sequently m »-1) formula 5 reduces to the form
R, — 8on2(2a/\)? ohms, which only difters from
the ordinary formula for the radiation resistance
of an elementary dipole in the replacement of the
length / by the sphere diameter 2a. For fairly
large dimensions of the oscillator (a >A/2m and
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consequently m<¢ 1) it follows from formula j5

that ®; = 8o ohms, which corresponds to the value

of radiation resistance for a half-wave oscillator
calculated by the formula for an elementary

dipole (Fig. 1).”

The calculation of the radiation resistance is
then considered from another viewpoint—that of
the power at the terminals of the oscillator. The
final formula 10 for the ratio of the external e.m.f.
E,(0) to the current 7(6) which it excites (z.e. the
racdiation resistance referred to a unit of meridional
length) is a complex expression, ‘‘ showing that
resonance, corresponding to a complete disappear-
ance of the phase displacement between E, (6) and
I(8), cannot occur for any values of m>>0. Exam-
ination of formula 15 [see previous abstract, loc. ¢it.]
shows that the value of |I,,.2| has, nevertheless,
a maximum for m; = 0.855. The maximum of
power emitted from the oscillator corresponds,
from equation 7, to the value m, = 0.707 (Fig. 1).
The values #:; and m,, corresponding to the maxima
of current and of power, do not coincide : this is
due to the simultaneous change of the radiation
resistance of the oscillator and of the current
distribution.”

3406. THE DEsSIGN AND CALCULATION OF DIREC-
TIVE DipoLE  AEsriaLs: Part II.—G.
Barzilai. (Radio e Televisione, Jan./March
1940, Vol. 5, No. 4/5, pp. 161-176.)

For lart I see 1407 of April. The present part
deals with the Fiumicino array for communication
with Addis Ababa on a 19.60 m wave. The calcula-
tion of the aerial and its feeder (with matching
transformer consisting of two parallel copper tubes,
a quarter-wavelength long, with spacing adjustable
from 4 to 40 cm) was carried out by the methods
already described. Measured values on the com-
pleted system are also given on p. 169 and com-
pared with those calculated. Some errors in Part I
are corrected on p. 170.

3407. ON THE SCREENING LEFFECT oOF WIRE CAGES.
—M. J. Kontorovich. (Journ. of Tech.
Phvs. [in Russian], No. 24, Vol. 9, 1939,
PpP- 2195-2210.)

An approximate mathematical method is pro-
posed for designing closed wire-mesh screens.
It is assumed that the screen has the shape of a
sphere and that it can be replaced, with the addition
of certain compensating e.m.fs, by an equivalent
sphere having a continuous surface. Equations (1)
determining the system are written down and
methods are indicated for solving these. A formula
(22) is derived for determining the coefficient of
screening 7. Experimental measurements of g
in the case of a screen having the shape of a paral-
lelepiped have shown that the theory, although
based on the spherical case, gives a sufficiently
accurate answer for other shaped screens. In the
appendix a formula (30) is derived for determining
7 in the case of a double screen system (one screen
inside the other). For the writer’s previous work
see 492 of February.

3408. BRITISH STANDARD SPECIFICATION FOR ANTI-
INTERFERENCE CHARACTERISTICS AND PER-
FORMANCE OF RADIO RECEIVING EQUIPMENT
FOR AURAL AND VISUAL REPRODUCTION.—
British Standards Institution. (Specification
No. 905-1940, June 1940, 44 PP.)
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3409. PorTABLE KiInks: UserurL CIRCUIT AND
ANTENNA IDEas [for Conditions where
Good Transmitting & Receiving Aerials

are Unattainable]—H. W. Dreyer. (QST,
July 1940, Vol. 24, No. 7, pp. 18-21 and 86.)

VALVES AND THERMIONICS

3410. ACCELERATION AND AVERAGE CROSS DRIFT
OF IELECTRONS IN A MAGNETIC FIELD [from
Momentum Considerations].—C. G. Smith.
(Phvs. Review, 1st June 1940, Vol. 57,
No. 11, p. 1064 : summary only.)

3411. THE HiGH-FREQUENcY CONDUCTIVITY OF
AN JoNISED MEDIUM IN THE PPRESENCE OF
AN [EXTERNAL TRANSVERSE MAGNETIC FIELD.
—Singh & Sinha. (See 3288.)

3412. INDUCED CURRENTS IN SpLIT CYLINDRICAL
ELECTRODES BY MoviNG CHARGES, and
ELEcTROSTATIC  FIELDS INSIDE  SPLIT
CircuLaR  CvyLINDRICAL ELECTRODES.—A.
Okazaki. (Electrotech. Jowrn., Tokyo, April
194¢, Vol. 4, No. 4, pp. 83-87: pp. 87—90)

(1) The induced currents produced on various
kinds of cylindrical electrode by charges with
circular motion are expressed by comparatively
simple Fourier series, and the effective values of
the currents in the fundamental and higher harmonic
waves are obtained. ‘‘ Although the above results
may not exist in the strict sense in the case when the

speed of the electric charges is very great, there is a

close relation with the magnetrons which are very

eagerly studied recently and it is hoped that this
paper will serve to help to some extent those who
are carrying out such studies.” See also 1807 of

May. (2) “In this paper, based on Green’s reci-

procity theorem, the electrostatic fields inside

circular cylindrical electrodes, split into any two
parts and also into 2zxn equal parts, are dealt with
by means of an indirect method.”

3413. THE ELecTrRONIC VALVE wITH VELOCITY
MoburaTIiON : CORRECTION TO FORMULA 5.
—Bethenod. (Comptes Rendus, 11th March
1940, Vol. 210, No. 11, p. 423.) See 1416
of April. A bracket was misplaced.

3414. A NEw ULrTra-HiGH-I"'REQUENCY TETRODE
AND ITs USE 1N A 1-KIiLowATT TELEVISION
SouND TRANSMITTER {Two deliver 1 kW of
Carrier Output at 108 Mc/s, in RCA Type
S-1 Transmitter].—A. K. Wing, Jr, & J. E.
Young. (Proc. Inst. Rad. Eng., May 1940,
Vol. 28, No. 5, p. 253 : summary only.)

3415. ON SoME THEOREMS OF THE PERTURBATION
THEORY, AND PARTICULARLY oON THEIR
APPLICATION IN THE THEORY OF NoN-
STATIONARY PRroOcEsseEs 1IN ELECTrRONIC
VALVES.—G. A. Griinberg. (Comptes Rendus
(Doklady) de I'Ac. des Sci. de 'URSS, No. 1,
Vol. 25, 1939, pp. 22-25: in German.)

““In the perturbation theory two different types
of problem are encountered, the first demanding
the determination of the disturbed motion for
infinitely long times, while in the second only
certain finite time-intervals are involved. To the
first type, for instance, belong the questions of the
stability of the motion ; to the second, very many
problems in applied physics, of which we shall
here consider only the theory of the rapidly changing
processes in valves, where the electrons are exposed
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to the action of the field only during their transit
time through the system. Here the voltage under
whose influence the motion takes place consists
ol a constant component on which is superposed
a varying voltage small in comparison; the case
is thus one of the second type, and the initial
conditions for the undisturbed and the disturbed
motions (‘ UM.” and ‘D.M.") coincide. For the
(generalised) coordinates of the D.M., therefore.
we can put x, = x° 4 u, where v° represents
the U.M. and u;, if the disturbing force is sufficiently
small, remains arbitrarily small during the whole
(finite) time of motion.

* We give here some theories which make possible
the solution of such questions ; although primarily
intended for treating problems of the second type,
they can, with slight alterations, be applied to
those of the first group. These and related problems
we intend to investigate more closely elsewhere,
where the method will be further explained and
illustrated by a large number of examples.” In
the present note the cxamples given are a
cylindrical and a spherical diode (see 1790 of 1936
and 4357 of 1938 & back reference).

3416. A CONTRIBUTION TO THE THEORY OF THE
Diope RecTiFiEr.—Oplustil.  (See 3349.)

3417. CURRENT DiIvIsioN IN PLANE-KLECTRODE
TriopEs [More Accurate Formula than
Those of Lange and Tellegen : Nomograms
for Effective Grid Radius and Current-
Division Factor: Lxperimental Confirma-
tion (within 2 or 3%): Grid Currents in
Typical Valves can be Redaced (without
reducing p or S) by Change of Electrode
Dimensions : etc.].—K. Spangenberg. (Proc.
Inst. Rad. Eng., May 1940, Vol. 28, No. 3,
pp- 226-236.) A summary was dealt with
in 598 of February.

3418. EQUIVALENT LELECTROSTATIC CIRCUITS FOR
Vacuum Tuses [Triode represented by
Three Capacitances in Star: J\ethod ex-
tended to Multi-Grid Valves: Practical
Uses].—W. G. Dow. (Proc. Inst. Rad. Eng.,
May 1940, Vol. 28, No. 5, p. 247 : summary
only.)

3419. NoTE oON PaPER oON ‘‘ CALCULATION OF
TriopE CoNsTANTS ' [Position of I quivalent
Diode Plane, given by Iquation XIII,
assumed to be Constant at Any Grid Bias:
New Equation showing Variation with V' ].—
S. Rodda : Fremlin. (Phil. Mag., June 1940,
Vol. 29, No. 197, pp. 601-603.) See 3166
of 1939.

3420. FLucTUATIONS IN SrackE-CHARGE-LIMITED
CURRENTS AT MoDERATELY HicH FRrE-
QUENCIES : PART II-—DI1ODES AND NEGATIVE-
Grip Triobes.—D. O. North. (R.C.A4.
Review, April 1940, Vol. 4, No. 4, pp. 441—
472 to be contd.)

For Part I (Introduction, by Thompson) see 1421
of April.  “ Beginning with the steady-state
description of a diode showing a Maxwell-Boltzmann
distribution of emission velocities, the theory is
founded upon a determination of the new steady
state which results from the injection of a small
additional emission comprised of electrons of a
specified velocity.”
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3421. SMALL FLUCTUATIONS IN THE SPACE-CHARGE-
LiviTEp ELECTRON CURRENT FROM A FINE
TunNgsTEN WIRE [in Balanced Space Charge
Method of detecting Very Small Positive-Ton
Currents : Cause & Elimination of the
Fluctuations : Small Traces of Gas increase
Work Function]—H. W. Berry & R. N.

Varney. (Phys. Review, 1st June 1940,
Vol. 57, No. 11, pp. 1063-1064 : summary
only.)

3422. THE MicnaNism oF ELECTRON SPACE CHARGE
NEUTRALISATION BY Positive Ions [Direct
Proof of Trapping of Spiralling Positive lons
in Potential Trough formed by Thermal
Emission of Electrons].—H. Karr & R. N.
Varney. (Phys. Review, 1st June 1940,
Vol. 57, No. 11, p. 1064 : summary only.)
CHARACTERISTICS OF THERMIONIC RECTIFIERS
AT HiGH VoLTAaGE [and the Effect of Screen-
ing the Llectron Path between Filament &
Anode : Experimental Investigation].—K.
Miyazaki. (I-lectrotech. Journ., Tokyo, April
1940, Vol. 4, No. 4, p. 95.)

The current flowing in an insulated rectifier
circuit is plotted against the driving voltage, for
threc different values of the voltage to which
(through a separate transformer) the whole circuit
is raised. The strong “ grid ” effect of this voltage,
in the type of tube where the electron path is
completely open to the container walls, is pro-
gressively reduced when this path is more and more
screened.

3424. RECTILINEAR LELECTRON Frow 1n BEams
[according to Well-known Space-Charge
Lquations, in Beams surrounded by Charge-
I'ree Space, given by Special Electrode
Design: Use in Electron Guns].—]. R.
Pierce.  (Phys. Review, 1st June 1940,
Vol. 57, No. 11, p. 1080 : summary only.)
For previous work see 1419 of April.
INVESTIGATION OF DYNATRON HYSTERESIS
AT Low [IFREQUENCIES [extended below
26 c/s: Loops due to “ Field-Inhibited " &
““ Field-Assisted ”’ Secondary Emission from
Charged Layers on Plate Surface].—P. L.
Copeland & J. M. Kubert. (Phys. Review,
1st June 1940, Vol. 57, No. 11, p. 1065 :
summary only.)
TEMPERATURE EFFECTS ON THE SECONDARY
EMmissioN FroM PURE METALS [Coetficient
changes abruptly by 1% at Point of Magnetic
Transformation (Iron & Cobalt) but not even
by 0.3% (Nickel) : etc.].—D. k. Wooldridge.
(Phys. IReview, 1st June 1940, Vol. 357,
No. 11, p. 1080 : summary only.)
ON THE MECHANISM OF SECONDARY EMISSION
oF ELECTRONS FROM COMPOSITE SURFACES.—
Timofeev. (See 3495.)
3428. ON THE PRODUCTION OF LOW-VOLTAGE
SECONDARY-ELECTRON MULTIPLIERS WITH
CorprER/SULPHUR/CAESIUM LAvYERS.—Badi-
kova: Kubetski. (See 3494.)
DESIGN AND PERFORMANCE OF AN ELECTRON
DivrracTioN CAMERA [for Study of Photo-
and Secondary-Electron-Emissive Surfaces].
~J. E. Ruedy: R.C.A. (Phys. Review,
1st June 1940, Vol. 57, No. 11, p. 1073 :
summary only.)

3423.

3425.

3426.

3427.

3429.
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3430.

3431

3432.

3433-

3434.

3435-

3436.

3437

3438

3439-
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ADDITIONAL EXPERIMENTAL EVIDENCE OF A
PERIODIC DEVIATION FROM THE '* SCHOTTKY
LiNe.”"—W. B. Nottingham. (Phys. Review,

1st June 1940, Vol. 57, No. 11, p. 1080
summary only.) Cf. 3035 of August.
FieLp EwmissioNn FroM TUNGSTEN SINGLE

CrystaLs [Crystallographic Directions of
High Emission: the Variation with Work
Function : etc.].—]. H. Daniel. (Phys.
Review, 1st June 1940, Vol. 57, No. 11,
pp. 1079-1080.) For the work of Miiller and
of Nichols see 542, 3313, & 4119 of 1937;
1428 of April, & footnote (1) : 2266 of June,
ELEcTrROLYTIC ‘‘ POLISHING "’ oF TUNGSTEN.
—Peterson, Guarino, & Coomes. (Phys.
Review, 1st June 1940, Vol. 57, No. 1I,
p. 1081 : summary only.) Further work on
the process dealt with in 3966 of 1939.
PowER-TUBE PERFORMANCE AS INFLUENCED
BY HArMONIC VOLTAGE [Power-Output &
Over-All Efficiency increased (for ClassC
Amplifier) by Introduction of Third-
Harmonic Voltage in Correct Phase : etc.].—
R. I. Sarbacher. (Proc. Inst. Rad. Eng.,
May 1940, Vol. 28, No. 5, p. 252 1 summary
only.)

WATER AND FORCED-AIR COOLING OF
VacuuM TUuBES WITH EXTERNAL ANODES,
and LARGE AIr-CooLED TUBES IN 350-
KILOWATT TRANSMITTERS.—Mouromtseff,
Moran. (Proc. Inst. Rad. Eng., May 1040,
Vol. 28, No. 5, p. 251 p. 25I : summaries
only.) See also Harmon, bid., p. 248.
RATIONALISING BROADCAST RECEIVERS
[Suggestions for a ‘* Total War " Plan:
Three Basic Types of Valve: etc.]—]J. A.
Sargrove. (Wireless World, July 1940, Vol
46, No. 9, pp. 338-342)

DEVELOPMENT AND PRODUCTION OF THE
NEw MINIATURE BATTERY TUBES |[Decrease
in Size without Increase in Cost: Efficient
Operation on 45 Volts].—N. R. Smith &
A. H. Schooley. (R.C.A. Review, April 1940,
Vol. 4, No. 4, pp. 496—502.}) About 2 inches
long and under # inch diam. See also 1431
of April : for still smaller valves, 2593 of July.
THE HEATING oF THIN MOLYBDENUM FILMS
IN A HieH-FrEQUENCY ELECTRIC FIELD
[Frequency 3o Mc/s: [Lffects of Varying
Glass Temperature during Deposition : of
Contamination of Glass : Effect of Electron
Bombardment : etc.]—Wright. (Proc. Phys.
Soc., 1st March 1940, Vol. 52, Part 2, pp.
253-265.) From the M.O. Valve Company.

DIRECTIONAL WIRELESS
Panorayic RecErTioN [and Its Advantages
for Navigation, etc.].—Wallace. (See 3385.)

THE RCA ‘“ OMNIDIRECTIONAL RADIO RANGE
BEACON ' FOor AIRCRAFT [with Ultra-Short-
Wave Beam revolving 6o Times per Second
and Omnidirectional ‘‘ Flash”’ when Beam
points North: Direct Visual Indication of
Bearing].—D. G. C. Luck. (Science, 12th July
1940, Vol. 92, Supp. p. 7; Sci. News Letter,
13th July, Vol. 38, No. 2, p. 29.)

September, 1940

3440. AMATEUR D.F: DESIGN OF A SIMPLE
DirecTION-FINDER [with Residual ** Vertical
Effect " balanced out by Ditferential Con-
denser].—A. Black. (Wireless World, July
1940, Vol. 46, No. 9, pp. 316-319.) For its
use, see August issue, pp. 357-359.

3441. THE UsE oF o CATHODE-Ray OScCILLOGRAPH
N aN Inpuctor TELE-Compass.—L. A.
Goncharski.  (Automatics & Telemechanics
in Russian], No. 6, 1939, pp. 85-96.)

A brief description is given of an inductor-type
course-indicating device (‘‘ Pioneer,” Fig. 1) and
the defects of such systems are discussed. This
is followed by a description of a system in which
the induction principle is utilised to give actual
compass readings, which are observed on a cathode-
ray indicator (Fig. 2). The theory of the system is
described, and it is pointed out that the bearings
given are free from errors due to inclination of the
aeroplane. Further, if the oscillograph is replaced
by an electron commutator (Fig. 6), the system can
be used as an automatic course-stabiliser.

3442. THE SoOUND-ABSORBING PROPERTIES OF
SomE CommoN  OuT-DooR  MATERIALS
[Gravel, Turf, Snow, etc.]. —G. W. C. Kaye
& E. J. Evans. (Proc. Phys. Soc., 1st May
1940, Vol. 52, Part 3, pp. 371-379.) Some
of the results are compared with those of
Ernsthausen & von Wittern, 1095 of March,

and Eisner & Kruger, 1933 Abstracts, p. 629.

ACOUSTICS AND AUDIO-FREQUENCIES

3443. IrRoN-CorEp Coirs oF HiGH EFFICIENCY
[for Lower Audio-Frequencies up to 2000
c/s: Low Losses of Permallov Cores utilisable
only if Air Gap is provided :  Optimum "’
Gap for Any Given Fkrequency (Distinct
from “ Optimum-Gap Effect *’ in*Coils with
Superposed A.C. & D.C., which is an Effect
on Incremental PPermeability): Frequency
Characteristic depends on Value of Gap:
Ferrocart & Gecalloy as Lxamples of Same
Principle : etc.].—G. I'. Partridge. (Phil.
Mag., May 1940, Vol. 29, No. 196, pp.
485-494.) For previous work see 310 & 1097
of 1937.
3444. INDUCTOR WITH AIR-GAPPED MAGNETIC
CircuiT [and the Existence of an Optimum
’ Air-Gap in a Telephone Receiver, depending
on Distribution of Magnetic Flux].—M. G.
Marinesco : Glazier. (IWirveless Ewngineer,
July 1940, Vol. 17, No. 202, p. 297.) Prompted
by the editorial referred to in 2212 of June,
and quoting the writer's work (1934 Ab-
stracts, p. 621.)

MICRO-
1940,

3445. ELECTRODYNAMIC Moving-CoiL
PHONES.—(Alta  Frequenza, March
Vol. 9, No. 3, pp. 184-1536.)

Based on the papers of Wente & Thuras, Marshall
& Romanov (1932 Abstracts, pp. 43 & 101: 3829
of 1936), Lauffer (3188 of 1939), and Turnbull
& Clark (Marconi-EMI : 4514 of 1939)

3446. CRYSTAL STRUCTURE OF ROCHELLE SaLT
[Approximate Positions for All the Atoms].
—C. A. Beevers & W. Hughes. (Nature, 20th
July 1940, Vol. 146, p. 96.)
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3447-

3448.

3449.

3450.

3451.

3452.

3453-

3454

3455-

3456.

3457-

THE

CONTOUR VIBRATIONS OF A RECTANGULAR
ROCHELLE-SALT DPraTte, and THICKNESS
VIBRATIONS OF A ROCHELLE-SALT PLATE.—
Takagi, Miyake, Sakamoto. (See 3521.)
VIBRATIONS OF IREE SQUARE PLATES:
ParT [I—CoMPOUNDED NORMAL MODES.—
M. D. Waller. (Proc. Phys. Soc., 15t July
1940, Vol. 52, Part 4, pp. 452—455.) For
Part I see 174 of January.

NEwW GRAMOPHONE P’1ck-Up WITH FEATHER-
WEIGHT SAPPHIRE ‘' FLOATING '’ ALONG
GROOVE, CONTROLLING LIGHT-BEAM BY
PaPER-THIN ALUMINISED MIRROR.—D.
Grimes : Philco. (Sci. News Letter, 22nd
June 1940, Vol. 37, No. 25, pp. 387-388.)
MuLtipHONE WORKING [Distinction between
Multiphone, Conference, & Broadcast
Facilities : Scope & Applications of Multi-
phone : Apparatus].—I.. W. Ayers & H. E.
Stevens. (P.O. Elec. Eng. Jourr., July 1940,
Vol. 33, Part 2, pp. 60-62.)

BroabcasT Music 1IN WORKSHOPS.—
(FEngineer, 12th July 1940, Vol. 170, pp. 31—
32.)

A VoICE-OPERATED RELAY FOR UseE oON
1.ONG-D1STANCE PRIVATE WIRES.—A. Fair-
weather. (P.O. Elec. Eng. Jours., July 1940,
Vol. 33, Part 2z, pp. 66—70.)
ELECTROMECHANICAL ANALOGIES.—Bordoni.

(See 3355
McCLURE MopeEL ACA 16 AMPLIFIER @ 3-
STAGE 15-W PusH-PurLL Umit ror A.C

Mains.—(Iiveless World, July 1940, Vol. 46,
No. 9, p. 329.)

AN ALTERNATIVE TREATMENT OF THE AT-
TENUATION OF WAVES IN A CoOiL-LOADED
TeLEPHONE LINE.—DMetson. (See 3326.)
THE CrLAsisCAL THEORY OF SHOCK AND THE
THEORY OF A I’ROPAGATED DISCONTINUITY.
—Thompson (See 3328.)

CALCULATION OF ACOUSTIC WAVES WITH
IRREGULAR BOUNDARIES, and A METHOD FOR
SOLVING THE WAVE EQUATION IN A REGION
wiTH PERTURBED Bouxparies.—R. H.
Bolt : Feshbach & Clogston. (Phys. Review,
15t June 1940, Vol. 57, No. 11, pp. 1057 :
p. 1058.)

(i) Examples are calculated, in good agreement

with recent experiments (078 of I‘ebruary).

(i1)

Application of perturbation methods to the solution
of partial differential equations (acoustic or electro-
magnetic) with particular boundary conditions on a
surface slightly deformed from some regular shape
for which the exact solutions are known.

3458.

3459-

SOUND-IENERGY DENSITY IN AN ENCLOSURE
EXCITED BY A DIRECTIONAL SOURCE [with
Application to Auditorium with Sound-

Reinforcing System].—]. M. Suharevsky.
(Comptes Rendus (Doklady) de I'Ac. des
Sci. de V'URSS, No. 1, Vol. 25, 1939, pp.

16-21: in English.)

Room NoiSsE AT TELEPHONE LOCATIONS :
I1 [Relative Importance of Major Noise
Sources].—D. F. Seacord. ([lec. Engineering,
June 1940, Vol. 59, No. 6, pp. 232-234.)
For I sec 3998 of 1939.
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3461.

3462.

3463.

3464.

3465.

3466.

3467

3468.

3469.

3470.

3471

3472.
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EFFECT oF PAINT ON THE SOUND ABSORPTION
oF Acousric MaTeERriaLs.—V. L. Chrisler.
(Journ. of Res. of Nat. Bur. of Stds., May
1940, Vol. 24, No. 5, pp. 547-553)

THE SOUND-ABSORBING PROPERTIES OF
SoME ComMMON  OuT-DOOR  MATERIALS
[Gravel, Turf, Snow, etc.]—Kaye & Evans.
(See 3442.)

THe DeciBer IN HiGH-FREQUENCY TECH-
NIQUE [with Examples regarding Sensitivity
& Amplification of Superheterodyne Re-
ceiver, Design of A.F. Amplifier, Microphone
Output, Selectivity, Directive Aerials].—
C. G. Keel. (Bull. Assoc. suisse des Elec.,
No. 9, Vol. 31, 1940, pp. 2006-209: in
German.)

THeE QUESTION OF SOUND RADIATION
PressURE [Discussion of Contradiction be-
tween Rayleigh’s and Schaefer’s Results :
Discrepancy due to Different Choice of
Integration Constant: New Derivation of
Pressure Effects].—G. Richter. (Zeitschr. f.
Physik, No. 3/4, Vol. 115, 1940, pp. 97-108).
See 186 of January. On pp. 109-110
Schaefer agrees as to the choice of the
integration constant.

THE “Vu"” AND THE NEgEw VOLUME
INDicATOR.—S. Brand. (Bell Lab. Record,
June 1940, Vol. 18, No. 10, pp. 310-314.)
See also 1472 of April.
CONTRIBUTION TO THE STUDY OF THE PER-
FORMANCE OF ELECTROSTATIC WATTMETERS.
-Francini : Perucca. (See 3534.)
BeaT-FREQUENCY OsciLLaTorR [Type T.F.
602].—Marconi-Ekco.  (Journ. of Scient.
Instr., May 1940, Vol. 17, No. 5, p. 131.)
THE ResibUE, A NEw COMPONENT IN
SUBJECTIVE  SOUND ANALYSIS.—]. F.
Schouten.  (Sci. Abstracts, Sec. A, 25th
June 1940, Vol. 43, No. 510, pp. 489-490.)
HEARING-TEST MACHINES AT THE WORLD'S
Fairs.—F. A. Coles. (Bell Lab. Recovd,
June 1940, Vol. 18, No. 10, pp. 290-291.)
For an analysis of the results see 1055 of
March.
THe Parapox oF VoicE TEACHING.—
W. T. Bartholomew. (Journ. Acous. Soc.
Awm., April 1940, Vol. 11, No. 4, pp. 446-450.)
RECENT WORK IN EXPERIMENTAL I’HONETICS
[General Account of Vowel Wave-Patterns,
Formants, Intonation, etc.].—E. G. Richard-
son. (Nature, 1st June 1940, Vol. 145,
pp- 841-843.)
RESONANT FREQUENCIES AND DAMPING CON-
STANTS OF RESONATORS INVOLVED IN THE
PRODUCTION OF SUSTAINED VOWELs ‘“ OH "
AND “AH.”—D. Lewis & C. Tuthill
(Journ. Acous. Soc. Am., April 1940, Vol. 11,
No. 4, pp. 451-456))
OBSERVATIONS ON EDGE ToNEs [Experi-
ments on Tones heard when Air issuing from
Slit strikes Parallel Wire : Same Nature as
Edge Tones: Significance of Observations
for Edge-Tone Theories].—Lenithan &
Richardson. (Phil. Mag., April 1940, Ser. 7,
Vol. 29, No. 195, pp. 400—406.)

D
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3473. AUTO-VIBRATIONS OF THE HARMONICA REEDS,
AND THE ProbucTION OF Sounp.—B. Kon-

stantinov.  (Journ. of Tech. Phys. [in
Russian], No. 20, Vol. 9, 1939, pp. 1820-
1831.)

3474. THE PROPAGATION OF SUPERSONICS IN

Liguips [Method using Hot-Wire Amplitude-
Detector for exploring Stationary-Wave
System between Radiator & Reflector: No
Velocity Dispersion :  Attenuation Con-
stants).—E. G. Richardson. (Pvoc. Phys.
Soc., 1st July 1940, Vol. 52, Part 4, pp.
480-488.)

3475. AN OPTICAL METHOD FOR THE MEASUREMENT
oF ULTRAsSONIC ABsSORPTION, and ULTRA-
SONIC VELOCITY AND ABSORPTION IN
Liguips.—E. C. Gregg, Jr : G. W. Willard.
(Plhys. Review, 1st June 1940, Vol. 357,
No. 11, p. 1053: p. I057: summaries
only.)

3476. DispirSION OF SUPERSONIC WAVES IN
CyLiNDRICAL Robps [and the Absence of the
“Dead Zone ”].—G. S. Field: Shear &
Focke. (Phys. Review, 15th June 1940,
Vol. 57, No. 12, p. 1188.) Prompted by the
paper dealt with in 2309 of June.

PHOTOTELEGRAPHY AND TELEVISION

3477. SELECTIVE SIDEBAND TRANSMISSION IN TELE-
visioN [Reproduction of Detail (Unit
Function & Narrow-Line Details, etc.) as a
Function of Modulation Factor and Ratio of
Vestigial Sideband to Transmitted Side-
band : Comparison with Double Sideband
Transmission : etc.].—R. D. Kell &
G. L. Fredendall. (R.C.A. Review, April
1940, Vol. 4, No. 4, Pp. 425—440).
TELEVISION CONTROL EQUIPMENT FOR IILM
TransmissioNn [at WzXVT: Table of
Causes of Faulty Reproduction : Promising
Results in Flicker Elimination by Recciver
* Remembering Characteristic ”’ instead of
by Vision Retentivity: Test Dictures of
441- versus 625-Line Resolution].—R. L.
Campbell. (Journ. Television Soc., No. 4,
Vol. 3, 1940, p. 108 : summary only.)

3478.

LENTICULATED FILM MAKES PICTURES WITH
DEPTH: CAN BE USED IN ORDINARY
AMATEUR’S CaMERA.-—Winnek. (Sc¢i. News
Letter, 15th June 1940, Vol. 37, No. 24,
pp. 378-380)

A NeEw METHOD FOR TELEVISION IMAGE
TranNsmissioN [the DuMont Proposals].—
DuMont. (Journ. Television Soc., No. 4,
Vol. 3, 1940, pp. 91-93.) See also 2314 of
June and 2654 of July.

3479.

3480.

Two-Way TELEVISION OVER SINGLE PAIR OF
WIRES [Alternation by ‘‘ Blanking-Out”’
Amplifiers].—Zworykin. (Science, 12th July
1940, Vol. 92, Supp. p. 7.} Paragraph on
U.S.A. Pat. No. 2 206 054.

TELEVISION OVER TELEPHONE LINES.—
A. G. D. West. (Journ. Television Soc.,
No. 4, Vol. 3, 1940, p. 106.) Summary of
an article in Kinematograph Weekly.

3481.

3482.
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3483. SoME THougHTs o~ TELEvIsioN Pick-Up
TEcuNIQUE [Details of Apparatus & Pro-
cedure, and Comparison with Film Studio
Technique].—G. Goebel. (T.F.T., March
1940, Vol. 29, No. 3, pp. 77-81: to be
concluded.)

The scope of this paper is best indicated by
some quotations. Thus after discussing the focus-
ing of an ordinary film camera, the writer con-
tinues :—*‘ Similarly with a super-iconoscope, owing
to the short focus and the high sensitivity of the
tube, direct focusing on the photocathode (as has
been tried for earlier pick-up cameras) is pro-
hibited on the grounds mentioned above. The
method, commonly employed with films, of focusing
by means of a tape measure and the graduated
camera scale is difficult to use in television because
of the continuity of action. The television camera
of the future should therefore be provided with a
high-precision optical range-finder coupled to the
camera lens ” [instead of the usual method of
focusing on the ground-glass screen of the coupled
view-finder]. “ The adjustment of the iris dia-
phragm must be recadable from behind as well as
from the same side as the range adjustment,” but
‘“its drive by means of a double set of gearing
seems to me unnecessary.”” Unconditionally, how-
ever, a modern television camera must be provided
with completely satisfactory arrangements for
** close-ups ** (up to 0.5 m), since it is just by his
power of interposing sudden surprising ‘‘ close-
ups "’ that the television playwright scores over his
stage confrére. ‘‘ Above all, the television camera
lacks a gadget to allow the insertion, in front of the
lens, of masks, trick lenses, diffraction gratings,
and so on, and simultaneously to screen the lens
from the direct light from the lamps behind and
above the décor.” The need is stressed for the
development of a hand camera, or at any rate one
that can be worked by hand while supported on
the operator’s chest.

3484. TELEVISION STUDIO TECHNIQUE [as practised

in N.B.C. Studios : Comparison with Motion-

Picture Technique, and the Special Diffi-

culties & Differences : the Prime Importance

of Coordination & Timing: etc.].—A. W.

Protzman. (R.C.A. Review, April 1940,

Vol. 4, No. 4, pp. 399-413.)

TEeLEVIsioN LiGHTING [N.B.C. Equipment &

Technique].—W. C. Eddy. (R.C.A. Review,

April 1940, Vol. 4, No. 4, pp. 4I4-424.)

See also 2660 of July.

IN SEARCH oF A TECHNIQUE FOR TELEVISION

[Television Accompaniment to Music (Three-

Dimensional Shapes & Pattern Designs, etc.) :

Pre-Editing Control : Presentation Formulae

for Televised News].—L. Lye. (Journ.

Television Soc., No. 4, Vol. 3, 1940, pp.

95-100.) Including a description of a suitable

visual accompaniment to a jazz band.

THE DBusiNEss SIDE ofF TELEVISION.—

Kersta. (Journ. Television Soc., No. 4,

Vol. 3, 1940, pp. 100-104.) See 2655 of July.

TELEVISION—THE UNKNOWN QUANTITY.—

S. Griths. (Radio e Televisione, Jan./March

1940, Vol. 5, No. 4/5, pp. 200-201: in

English.) Paramount Pictures’ views : this

company has ‘‘ taken its first exploratory

steps through the DuMont Company.”

3485.

3486.

3487.

3488.
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3489. ‘‘ PRINCIPLES OF TELEVISION ENGINEERING "'
[Book Review].—D. G. Fink. (Proc. Inst.
Rad. Eng., May 1940, Vol. 28, No. 5, p. 255.)

AN EFFICIENT ULTRA-HI1GH-FREQUENCY UNIT
FOR THE AMATEUR TELEVISION TRANSMITTER
[Crystal-Controlled 112-Mc/s Output for
Video or Voice Modulation].—L. C. Waller.
(QST, July 1940, Vol. 24 No. 7, pp. 32-35
and g6.) For the equipment referred to in
3090/3091 of August (Sherman).

THe IMpLOsiON OF CATHODE-Ray TUBES.—
Smyth. (Journ. Television Soc., No. 4,
Vol. 3, 1940, pp. 93-94.) See 1101 of March.

THE INFLUENCE OF THE SPACE CHARGE ON
THE FocusiNg OF CATHODE Ravs.—Reusse
& Ripper. (See 3366.)

PHOTOCONDUCTIVITY IN ZINC SILICATES [with
& without Manganese Activator].—Hill &
Aronin.  (Phys. Review, 1st June 1940,
Vol. 57, No. 11, p. 1090 : summary only.)
ON THE PropuctioN OF Low-VOLTAGE
SECONDARY-ELECTRON MULTIPLIERS WITH
CopPPER/SULPHUR/CAESIUM LavErs.—T. N.
Badikova : Kubetski. (Journ. of Tech.
Phys. [in Russian], No. 24, Vol. 9, 1939,
PPp. 2163—2173.) o

In the multi-stage secondary-electron multipliers
proposed by Kubetski (2495 of June) {Ag]-Cs,0-Cs
layers deposited on glass were originally used.
These layers do not, however, possess sufficient
thermal stability, and leakage (inter-clectrode
conductivity) often takes place in the tubes.
Research was therefore carried out on [Cu]-Cs,S-Cs
layers, and a report on this is given in this paper.
The preparation of the layers is described in detail
and results of experiments are shown in a number
of curves and tables. It appears that by the
methods described tubes having a sensitivity of
1-5 Af/lm at 750v and o0.1-0.3 A/lm at 500V cdn
be produced ; that is, a considerable reduction in
the voltage applicd to the tube can be obtained.
At the same time the secondary-electron emission
from the new layers, and their stability at high
temperatures (200-250°C), are higher than is the
case with any other known emitter. The effect of
leakage is completely eliminated with these layers.
3495. ON THE MECHANISM OF SECONDARY EMISSION

OF ELECTRONS FROM CoOMPOSITE SURFACES
[of Caesium-Oxygen Type].—P. V. Timofeyev
[Timofeev]. (Comptes Rendus (Dollady)
de 'Ac. des Sci. de 'URSS, No. 1, Vol. 25,
1939, pp. 11-15: in English.)

For previous work see 1050 bis of 1937 and
2888 of 1938. ‘‘ Assuming that the large secondary
emission from complex emitters is mainly a result
of the extraction of electrons from the emitter by
positive charges which are formed on its surface
during bombardment of it by a beam of primary
electrons, we come to the following conclusion.

‘“ The magnitude of the secondary emission from
composite surfaces is mainly determined by the
time of recombination of positive ions T and by
the magnitude K which characterises the average
number of electrons which are extracted by unit
charge in unit time. It is quite clear that the
magnitudes K and T are determined by the
electrical conductivity of the intermediate layer.

3490.

3491

3492.

3493-

3494.
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It follows immediately from this that secondary
emission from complex emitters depends both on
the nature and on the relative quantity of particles
of metals and their compounds which enter into
the composition of the intermediate layer.”

3496. DESIGN AND PERFORMANCE OF AN ELECTRON
DirFracTioN CaMERA [for Study of Photo-
and Secondary-Electron-Emissive Surfaces].
—J. E. Ruedy: R.C.A. (Phys. Review,
1st June 1940, Vol. 57, No. 11, p. 1073:
summary only.)

3497. EXTERNAL PHOTOELECTRIC EFFECT IN SEMI-
conNDUCTORS [Yields from Cu,O for Wave-
lengths near Threshold : Discrepancies with
Fowler’s Theory (for Metals) : Photoelectrons
probably come from First Filled Band (Fermi
Distribution) of Allowed Energy States:
etc.].—R. J. Cashman. (Phys. Review,
1st June 1940, Vol. 57, No. 11, p. 1090:
summary only.)

3498. EFFEcT oF HIGH-FREQUENCY OSCILLATION
ON THE PHOTOELECTRIC CURRENT [Increase
of Current from Photocell on Superposition
of Very High Frequency Oscillation of a Few
Volts].—T. Terada. (Jap. Journ. of Phys.,
Trans. & Abstracts, No. 2, Vol. 13, 1939/1940,

. go.

The Ie):ffec'c) depends on the intensity of illumina-
tion and on the frequency of the oscillatory voltage,
but is nearly independent of temperature; pre-
sumably it is partly, at least, due to disturbance of
the negative charge accumulated in front of the
cathode. It is suggested that the critical frequency
of the electrons in the cell is about 2.14 Mc/s.
Cf. 3304 bis and end of 4201, both of 1938.

3499. OPTICAL AND MAGNETIC PROPERTIES OF
MAGNETITE SUSPENSIONS : SURFACE MAG-
NETISATION IN FERROMAGNETIC CRYSTALS
[and Grove's 1845 Magneto-Optic Effect :
Ferromagnetic Colloid Patterns on Ferro-
magnetic  Crystal  Surfaces].—L. W.
McKeehan : Heaps. (Phys. Review, 15th
June 1940, Vol. 57, No. 12, pp. 1177-1178.)
See 3101 of August and back references.

3500. A TypE oF LIGHT VALVE FOR TELEVISION
ReProDUCTION [Suspension of Disc-Shaped
Particles in Insulating Liquid].—J. S. Donal,
Jr., & D. B. Langmuir. (Proc. Inst. Rad.
Eng., May 1940, Vol. 28, No. 5, pp. 246—247 :
summary only.}

3501. A SYSTEM OF LARGE-SCREEN TELEVISION
RECEPTION BASED ON CERTAIN ELECTRON
PrHENOMENA IN CRrystaLs [Principle, Con-
struction, & Applications of the ‘* Skiatron’’].
—A. H. Rosenthal : Scophony. (Proc. Inst.
Rad. Eng., May 1940, Vol. 28, No. 5, pp.
203-212.) A long paper on the device dealt
with in 2328 of June.

3502. BRITISH STANDARD SPECIFICATION FOR ANTI-
INTERFERENCE CHARACTERISTICS AND PER-
FORMANCE OF RADIO RECEIVING EQUIPMENT
FOR AURAL AND VISUAL REPRODUCTION.—
British Standards Institution. (Specification
No. 905-1940, june 1940, 44 pp.)

3503, ‘ TELEVISION RECEIVING  EQUIPMENT "
[Book Review].—W. T. Cocking. (Wireless
Engineer, July 1940, Vol. 17, No. 202, p. 309.)

D 2
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3504.

3505.

3506.

3507.

3508.

3509.

3510.

35I7T.

3512.

3513.
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Vecror-REsponse INDIcATOR [Cathode-Ray
Apparatus giving Magnitude & Phase Angle
as l'unction of Frequency: for Television
Amplifiers, etc.]—Loughlin. (See 3525.)

AN EFINTHOVEN  STRING-GALVANOMETER/
AMPLIFIER SYSTEM FOR THE INVESTIGATION
OF PuorovorLTaic LFrECTs.—Vanselow &
others. (Review Scient. Instr., June 1940,
Vol. 11, No. 6, pp. 202-203.)

MEASUREMENTS AND STANDARDS

THEORY OF RESONANCE IN MICRO-WAVE
TrANSMISSION LINES wWITH DISCONTINUOUS
DieLEcTRIC [with Application to Lecher-
Wire Methods of measuring Soil Constants,
etc.]—Lamont. (See 3281.)

INPUT IMPEDANCE OF H.F. PARALLEL-WIRE
TRANSMISSION LINES IMMERSED IN AN
ABSORBING MEDIUM.—Banerjee. (See 3403.)

DieLecTRIC RESEARCH AT ULTRA-HiGH FRE-
QUENCIES WITH A NEw MEeTHOD [Material
inserted in Closed End of Pipe or Coaxial
Line : Travelling Detector ({with Probe
pointing into Pipe through Slot) explores
Position & Magnitude of Nodes & Antinodes :
Results with 5.9 cm Wave].—S. Roberts &
A. von Hippel. (Phys. Review, 1st June
1940, Vol. 57, No. 11, p. 1056 : summary
only.)

A NEw METHOD oF MEASURING THE POWER
Factor oF WaTer.—Morita. (In paper
dealt with in 3401, above.)

THE DIELECTROMETER : AN INSTRUMENT FOR
MEASURING CONDUCTANCES AND DIELECTRIC
ProPeErRTIES AT 100 MEGAHERTZ [CoOn-
centric-Tube Antiresonant Circuit loaded by
Admittance under Measurement: Suscept-
ance-Variation & I'requency-Variation
Methods : Some Results on Coils, Resistors,
& Dielectrics :  etc.].—D. L. Hollway.
(Journ. Inst. Eng. Australia, March 1940,
Vol. 12, No. 3, pp. 79—90.)

Vacuum-TuBE VOLTMETER FOR USE IN THE
REACTANCE-VARIATION METHOD [of measur-
ing Dielectric Losses at High Frequencies :
Use of One Space-Charge-Grid Tetrode to
avoid Difficulties in Matching the Two
Usual Valves, and Instability in Balancing
due to Irregular Disturbances of Filament
Emission].—M. Kanno. (Electrotech. Journ.,
Tokyo, May 1940, Vol. 4, No. 5, p. 119.)

RerorT ON WAVE IFORM IN DIELECTRIC
PowgR-FACTOR MEASUREMENTS [with
Definitions & Discussion of Form, Deviation,
Distortion, & Crest Factors, etc.].—AILE
Committee. (Elec. Engineering, June 1940,
Vol. 59, No. 6, pp. 255-256.)

A NOTE ON A METHOD OF DETERMINING
REFRACTIVE INDEX BY MicroscorE [for
Solids, Liquids, or Gases].—A. G. Chowdri.
(Sct. & Culture, Calcutta, May 1940, Vol. 3,
No. 11, pp. 719-721.) Applicable also to the
determination of the temperature variation
of the index.

3514.

3515-

3516.

3517.

3518.

3519.

3520.

3521.

3522,

3523.

3524.
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*“ PHysico-CHEMICAL METHODS ’ [Book Re-
view].—]. Reilly & W. N. Rae. (Phil. Mag.,
May 1940, Vol. 29, No. 196, pp. 517-518.)
““ A necessary addition to the library of any
well-equipped laboratory.”
Tue LiMmits oF INHERENT FREQUENCY
StaBiLITY [Desirable Basis on which to
build Stable Oscillator].—Roberts. (See
3380
A METHOD OF MEASURING FREQUENCY
Deviation [of a Frequency Modulator].—
Crosby. (See 3369.)
VARIABLE-RESISTANCE DEVICE AND Its
APPLICATION, ESPECIALLY TO THE FRE-
QUENCY MODULATION OF A QUARTZ-CRYSTAL
OsciLLaTorR.—Koga. (See 3373.)
A NEw QUaRrRTZ-CRYSTAL PLATE, DESIGNATED
THE GT, WHICH PRODUCES A VERY CONSTANT
FREQUENCY OVER A WIDE TEMPERATURE
RANGE [Strong Oscillator in Range 60-1000
kc/s: Not More than 1 Part in a Million
Change over 100°C Range: for Filters,
Unattended Receiving Equipments, etc.].—
\W. P. Mason. {Proc. Inst. Rad. Eng., May
1940, Vol. 28, No. 5, pp. 220-223.) For
previous reference see 1819 of May.
OsCILLOSCOPE PATTERNS OF DAMPED VIBRA-
TIONS OF QUARTZ PLATES, AND Q MEASURE-
MENTS WITH DAMPED-WAVE AMPLITUDES.—
H. A. Brown. (Proc. Inst. Rad. Eng., May
1940, Vol. 28, No. 5, pp. 245-246 : summary
only.)
QuarTz CRYSTALS : ParRT II-—NATURE OF
QUARTZ AND MANUFACTURE OF CRYSTALS.
Baldwin. (Gen. Elec. Review, June 1940,
Vol. 43, No. 6, pp. 237—243.) lor Part I
see 2907 of August.
CONTOUR VIBRATIONS OF A RECTANGULAR
ROCHELLE-SALT PLATE, and THICKNESS
VIBRATIONS OF A IROCHELLE-SALT DPLATE.-—
Takagi, Miyake, Sakamoto. (Electrotech.
Journ., Tokyo, April 1940, Vol. 4, No. 4,
PP- 95-96: May 1940, No. 5, p. 120.) For
Koga’s theory of thickness vibrations in
quartz, applied in the second paper to
Rochelle salt, see 1933 Abstracts, p. j50.
CRYSTAL STRUCTURE OF ROCHELLE SALT
[Approximate Positions for All the Atoms].
—C. A. Beevers & W. Hughes. (Nafure,
2oth July 1940, Vol. 146, p. 96.)
THE RECORDING OF THE [Deutschlandsender)
STANDARD FREQUENCY OF 1000 C/S AT THE
GEODESIC INSTITUTE AT Porspam [with
Help of Crystal Clock of PTR Type:
Apparatus : Daily Results Feb./Aug. 1939].
W. Uhink. (Zeitschy. f. Instrum:kunde,
April 1940, Vol. 60, No. 4, pp. 107-112.)
Cf. 3129 of August.
AN ArrL-ErectrIC CroCk [Defects of Usual
Synchronous-Motor Final Stage (for Thou-
sandfold Increase in Period) : Replacement
by Three Multivibrators (each of a Single
Triode-Pentode, with Injection on Sup-
pressor Grid) : Improved Regularity of
Intervals].—P. Vigourcux & H. E. Stoakes.
(Proc. Phys. Soc., 1st May 1940, Vol. 52,
Part 3, pp. 353-358.)
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3525.

3527

3530

3531.

3532.

3533-

3534-

See

p. 163.
of using this instrument as a wattmeter.

VECTOR-REsPONSE INDIcaTOR [Cathode-Ray
Apparatus giving Direct Indication of
Magnitude & Phase Angle (from Position
of Bright Spot on Trace) of a Transmission
as Function of Frequency: for Television
Amplifiers, I'requency-Modulation Systems,
etc.].—B. D. Loughlin. (Elec. Ingincering,
June 1940, Vol. 59, No. 6, Transactions
PP- 355-357.)

. PaNoramic REeceptiON [for Moenitoring &

Measurement, Adjustment of Television &
Frequency-Modulated Transmitters, etc.].—
Wallace. (See 3385.)

DistorTiON  METER TFOR  TELEGRAPHIC
SienaLs [and Relay Testing] By THE STRO-
BOSCOPIC METHOD.—F. Schiweck : Siemens &
Halske. (7T".I°.T., March 1940, Vol. 29,
No. 3, pp. 81-84.)

. Barancing oF D.C. Cricks [in Telephone

Receiver : Investigation].—

Sakamoto.

Experimental
(See 3362.)

. AN ELECTRICAL MEMORY SYSTEM FOR RAPID

NurL MeasureMENTS [Circuit combining
Stability of A.C. and Rapid Time-Response
of D.C. Amplifiers] —I. P. Bentley. (Phys.
Review, 1st June 1940, Vol. 57, No. 1I,
p. 1065 : summary only.)

A Lock-IN AMPLIFIER FOR ALTERNATING-
CURRENT MEASUREMENTS [with  Sharp
I'requency Selectivity of Cosens Bridge
Detector but with Added Advantages].—
Michels & Curtis. (Phvs. Review, 1st June
1940, Vol. 57, No. 11, p. 1065: summary
only.} See Cosens, 511 of 1935.

SQUARE-WAVE ANALYSIS OF LINEAR PULSE
AmpLiFiers.—R. D. Huntoon. (Phys.
Review, 1st June 1940, Vol. 57, No. 11,
p. 1068 : summary only.) Cf. Arguimbau,
3071 of August.

A HiGH-FREQUENCY SQUARE-WAVE GENERA-
TOR [giving, e.g., a One-Megacycle Wave
of 35 Volts Amplitude and 2° Ripple].-
W. E. Parkins & L. P. Smith. (Phys.
KReview, 1st June 1940, Vol. 57, No. II,
p. 1081: summary only.) Prnmarily for
the separation of isotopes.

SOoME RECENT DEVELOPMENTS IN IMPULSE-
VoLTaGE TrsTinGg.—C. M. Foust & N.
Rohats.  (Elec. Engineering, May 1940.
Vol. 59, No. 5, Transactions pp. 257-262:
Discussion pp. 262-265.)

CONTRIBUTION TO THE STUDY OF THE PER-
FORMANCE OF ELECTROSTATIC WATT-
METERS [using the Perucca Two-Plates-&-
Vane Electrometer].—G. Francini : Perucca.
(Alta Frequenza, March 1940, Vol. 9, No. 3,
pPp. 162-169.)
Perucca, 2929 of 1938, and footnote 1 on
The present writer examines the possibility
Eqn. 4

shows that the sensitivity of the arrangement shown
in Fig. 2 is very high when the apparatus under
test has an impedance with a large active component.
At low voltages (as in measurements on loud speakers)

eqn. 5 shows that the consumption
undesirably high.

would be
The apparatus is independent
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of frequency between fairly wide limits given by

eqn. 6.

In the range of acoustic frequencies, both

theoretical and experimental results show that
powers from 10 to some 50 mw can be measured
within 1% at frequencies up to about 40 kc/s.

3535-

Two New ELECTRICAL MEASURING INSTRU-
MENTS : A COMPENSATOR AND A VOLTAGE-
Diviper.—H. von Steinwehr. (Zeitsch. f
Instrum:kunde, April 1940, Vol. 6o, No. 4,
pPp. 116-123))

The compensator, for the measurement of small
voltages, has a low resistance (as is necessary when
the voltage source has a low internal resistance—
e.g. thermojunctions) which is the same in all its

three

ranges (0.1, o.0I, and 0.001 Vv maximum) ;

the current taken from the supply battery remains
constant when the range is changed, so that there
is no waiting for it to take up a new steady value.
The potentiometer is based on the same principle,

SUBSIDIARY APPARATUS AND MATERIALS

3536.

3537

3538

3539

3540.

3541

3542

ULrTRA - HiGH - FREQUENCY OSCILLOGRAPHY
[Inversion Spectrograph:  Ultradynamic
Lissajous’ Figures, Production & Analysis :
Micro-Wave Oscillograph, with von Ardenne
Electron Probe].—Hollmann. (Proc. Inst.
Rad. Eng., May 1940, Vol. 28, No. 5, pp. 213~
219.) See also 2480 of 1939, 544 of February
and 1977 of May. For Piggott’s work,
referred to, see 3488 of 1936.

VECTOR-RRESPONSE INDICATOR [Cathode-Ray

Apparatus giving Direct Indication of
Magnitude & Phase Angle].—Loughlin. (See
3525.)

VECTOGRAPHS :  ImaGges 1N TErRMS OF

VECTORIAL INEQUALITY, AND THEIR APPLICA-
TioN.—Polaroid Corporation. (See 3653.)

CATHODE-RAY OSCILLOGRAPHS | A BATTERY-
OperATED Unit [L.F. Oscillator Valve,
Amplifier Triode, Transformer, & Half-Wave
Diode, to give 1000 V' or more with Con-
version Efficiency around 40% : Negligible
Ripple, Stable Spot].—Burgess. (Wireless
Engineer, July 1940, Vol. 17, No. 202,
PP 296-297.)

A Direct ViIsuaLiseR FoR Two [Non-
Recurrent] TRANSIENT PHENOMENA [using
Persistent Cathode-Ray Screen and Alternate
Action of Two Amplifiers (Period 0.5 X 107%
Second : by Rectangular Wave Voltage from
Multivibrator) supplying Single-Element C-RR
Tube].—Kurokawa & Tanaka. (Electrotech.
Journ., Tokyo, March 1940, Vol. 4, No. 3,
PP- 51-55.)

MULTIPLE CATHODE-RAY OSCILLOGRAPH FOR
THE SIMULTANEOUS EXAMINATION OF
SEVERAL PHENOMENA [Type 3 FVS 3/18
Tube with Three Independent Ray Systems,
and Its Ancillary Equipment].—Tronconi &
Gianfranceschi. (Radio e Televisione, Jan./
March 1940, Vol. 5, No. 4/5, pp. 193-199.)
Under Safar-Castellani patents.
WiIDE-RANGE OSCILLOSCOPE [10c/s to over
5 Mc/s: with Provision for Measurement of
Signal Voltages: Rotatable Coordinate
System for Phase Measurement: etc.].—
General Electric. (Proc. Inst. Rad. Eng.,
May 1940, Vol. 28, No. 5, pp. ii, iv, & vi.}
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3544-

3545-

3546.

3547-

3548.

3549

3550.

3551,

3552.

3553.

3554
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THE UsE OF A CATHODE-RAY OSCILLOGRAPH
[or an ‘' Electron Commutator’] IN AN
INpDucTOR TELE-COMPASs.—Goncharski. (See
3441.)

** CATHODE-RAY OsciLLoGrRAPHS ~' [Book Re-
view].—Reyner. (Wireless Engineer, July
1940, Vol. 17, No. 202, p. 309.)

A NEw ELECTRON MicroscoPE [RCA Mag-
netic Type], and STABLE PowER SUPPLIES
FOR THE ELECTRON MICROSCOPE.—Marton,
Banca, & Bender : Vance. (Proc. Inst. Rad.
Emng., May 1940, Vol. 28, No. 5, p. 250:
p. 253 : summaries only.) Resolving power
** considerably better than 100 AU in pre-
liminary tests.”

A New ELecTrRON MIcROscOPE [Magnetic
Type, with New Features (Specimen Very
Close to Objective Lens, Cooling for Speci-
men, etc.)].—Marton: R.C.A. (Phys. Re-
vtew, 1st July 1940, Vol. 58, No. 1, pp. 57-60.)
Using some of the principles dealt with in 328
of 1937.

TyPrEs oF ELECTRON MicroscopEs [and Their
Resolving Powers] :  also THEORETICAL
FounbpaTioNs oF ELECTRON OPTICS: and
SUPERMICROSCOPY [with Many Photographs].
—Dorgelo : Kronig : Ruska. (Sci. Abstracts,
Sec. A, 25th June 1940, Vol. 43, No. 510,
P- 497.)

RECTILINEAR ELEcTRON Frow IN BEeAMS
[given by Special Electrode Design in
Electron Guns].—Pierce. (See 3424.)

THE INFLUENCE OF THE SPACE CHARGE ON
THE FocusinG OoF CATHODE Rays.—Reusse
& Ripper. (See 3366.)

TrE RESOLVING POWER OF THE MAGNETIC
ELECTRON LENs USED As A BeTa-Ravy
SPECTROMETER [Calculation & Experiment :
Conclusions].—Cosslett. (Proc. Phys. Soc.,
1st July 1940, Vol. 52, Part 4, pp. 511-517.)

AN ELECTRON DIFFRACTION CAMERA FOR
THE STUDY OF EMISSIVE SURFACES.”’—
Ruedy : R.C.A. (See 3429.)

A NEw METHOD OF MICROSCOPY IN ULTRA-
VioLET Ravs [including a Method using a
Fluorescent Screen, in Eyepiece, having
Colours of Fluorescence strictly connected
with Wavelength of the Incident Ultra-
Violet Rays].—Brumberg. (Comptes Rendus
(Doklady) de ' Ac. des Sci. de 'URSS, No. 6,
Vol. 25, 1939, pp. 473-476 : in Iinglish.)
DeptH OF Focus oF MICROSCOPE OBJECTIVES
[Present Formulae give Values considerably
Higher than Those found Experimentally].—
Beadle. (Nature, 29th June 1940, Vol. 145,
pPp. 1018-1019.)

A Non~-CARTESIAN TREATMENT OF MIRROR,
REFRACTING SURFACE, AND LENSs [based on
Sign Convention involving Convergence &
Divergence of Beams].—Irons. (Proc. Phys.
Soc., 15t May 1940, Vol. 52, Part 3, pp. 281~
311.)

3555-

3556.

3557-

3558.

3559-

3560.

3561.

3562.

3563.

3564
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THE Usg OF CALCULATING DMACHINES IN
RAy TrAcING [in Optics : with Discussion],
and NOTE ON OPTICAL INSTRUMENTS OF
SYMMETRICAL CoNSTRUCTION. — Comrie :
Smith. (Proc. Phys. Soc., 1st March 1940,
Vol. 52, Part 2, pp. 246-252: pp. 266-268.)

DEcAY OF LUMINESCENCE IN CERTAIN CLASSES

OF LUMINESCENT SUBSTANCES, Al,OqCr,
CdI,MnCl,, Zn,SiO,Mn [Investigation by
Special Phosphoroscope : Short-Time (Ex-
ponential) and Prolonged (Hyperbolic)
Processes in Willemite : Effect of Tempera-
ture : etc.].—Aliavdin, Fedorov, & Levshin.
(Comptes Rendus (Doklady) de U'Ac. des
Sci. de 'URSS, No. 2, Vol. 25, pp. 106-110:
in English.)

MAGNETISM oOF PHospHORS [Increcase of
Diamagnetism during Luminescence : Ex-
periments on CaS-Bi Phosphor: Decay
Process can be followed from Susceptibility
Observations : Increase explicable as due to
Larger Electron Orbits (supporting Lenard’s
Theory of Mechanism of Phosphorescence)].
—Sibaiya & Venkataramiah. (Current
Science, Bangalore, May 1940, Vol. 9, No. 3,
224-225.)

PREPARATION OF FLUORESCENT CALCITE

[excited by Ultra-Violet Light].—Fonda.
(Sci. Abstvacts, Sec. A, 25th June 1940,
Vol. 43, No. 510, p. 466.)

LLONGITUDINAL VIBRATIONS OF Ionic
CRYSTALS, and ELECTRIC BREAKDOWN OF
Arkarr  Harmpes.—Lyddane, Teller, &
others.  (Phys. Review, 1st June 1940,

Vol. 57, No. 11, p. 1084 : summaries only.)
Further development of the work dealt
with in 349 of January.

A CyCLOTRON ION SOURCE wWITH RETRACT-
ABLE FILAMENT [Filament changed without
Loss of Vacuum].—Curtis. (Phys. Review,
ist June 1940, Vol. 57, No. 11, p. 1070:
summary only.)

SOoLDERED METAL TO GLASS OR PORCELAIN
SeaLs [Improved Results with Silver as
Initial Coating].—Martin. (Review Scient.
Instr., June 1940, Vol. 11, No. 6, pp. 205-206.)

INFLUENCE OF A LONGITUDINAL MAGNETIC
FIFLD ON A Low-PRESSURE Arc [Ex-
perimental].—Cummings & Tonks. (Phys.
Review, 1st June 1940, Vol. 57, -No. 11,
p. 10064 : summary only.) The theoretical
treatment was referred to in 316 of January,

THE ForRCE oN THE CATHODE OF AN ARC
{and Its Explanation as Reaction of High-
Velocity Vapour Stream].—Risch. (Phys.
Review, 15th June 1940, Vol. 57, No. 12,
pp. 1181-1182.)

RESEARCHES ON THE HIGH-FREQUENCY Dis-
CHARGE WITH EXTERNAL LELECTRODES.—
Zouckermann. (Awnn. de Physique, Jan./Feb.
1940, Ser. 11, Vol. 13, pp. 78-150.)
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3565. THE INFLUENCE OF ANODE DMATERIAL ON A
STEPPED DiscHARGE [High-Current Glow
Discharge having Similar Characteristics to
Low-Current Type).—Nomoto. (Electvotech.
Journ., Tokyo, May 1940, Vol. 4, No. 5,
pp. 116-119.) See 794 of Febrnary for
previous work.

ON SoME CONSEQUENCES OF OURrR SIMPLE
RELATION ABoUT GLow DISCHARGE [the
Empirically Obtained Relation V—nu—V,
= Bk%).—Kasiwagi. (Jap. Jouwrn. of Phys.,
Trans. & Abstracts, No. 2, Vol. 13, 1939/1940,
p. 85.)

REACTION BY METASTABLE ATOMS
LOWERING OF BREAKDOWN VOLTAGE IN THE
NoBLE Gasks [Theory : Extension of Towns-
end’s Theory].—Rogowski.  (Zeitschr. f.
Physik, No. 5/6, Vol. 115, 194C, pp. 257—
295.)

THE VARIATION OF SPARKING POTENTIAL
wITH INITIAL PHOTOELECTRIC CURRENT [in
connection with New Theory of- Spark
Discharge].—Meek. (Proc. Phys. Soc., 1st
July 1940, Vol. 52, Part 4, pp. 547-558.)
See 2524 of July.

CHARACTERISTICS OF THERMIONIC RECTIFIERS
AT HigH VoLTAGE [and the Effect of Screen-
ing the Electron Path].—Miyazaki. (See
3423

A CONTRIBUTION TO THE THEORY OF THE
Diope [and Dry-Plate] RECTIFIER.—
Oplustil.  (See 3349.)
MaGNESIUM/COPPER-SULPHIDE RECTIFIER
BaTtERY CHARGER [versus Copper-Oxide
Type, for Heavy Duties].—Rah : Kotterman.
(Elec. Engineering, May 1940, Vol. 59, No. 5,
p. 208) Continuation of the argument
referred to in 1614 of April.

A StuDpY OF COPPER-OXIDE RECTIFIERS AT
AUDIO- AND SUPER-AUDIO FREQUENCIES.—
Renne, Bogdanov, & Meskin. (Jouwrn. of
Tech. Phys. [in Russian], No. 24, Vol. 9,
1939, Pp- 2149 2155.)

Report on an experimental investigation of
copper-oxide rectifiers, using discs of 2.8-7 mm
diam. operating at frequencies from 1 to 60 kc/s.
The main conclusions reached are : (1) The back-
ward resistance decreases with frequency, the
sharpest decrease taking place at approximately
10kc/s; (2) when a sufficiently high negative bias
is applied, the forward resistance approximates to
the value obtained with d.c; (3) the average
specific capacity of the discs is approximately
0.01-0.02 uFfcm?; (4) the capacity decreases
with frequency, and also when the negative bias
is increased ; and (5) the capacity is reduced, but
the resistance increased, if the discs are cooled
slowly after heat treatment.

3573. THE TEMPERATURE  COEFFICIENTS OF
SELENIUM RECTIFIERS.—Vitenberg. (/ourn.
of Tech. Phys. [in Russian], No. 24, Vol. g,
1939, pp. 2156—2162.)

Five selenium rectifiers of Russian manufacture
(45 mm diam.) were tested at temperatures from
-+ 8° to - 50°C, and two German rectifiers (SAF,
112 mm diam.) at temperatures from 4 20° to

3566.

3567.

3568.

3569.

3570.

3571.

3572
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+ 50°C. On the basis of the results obtained.
formulae (1) (3) and (5) are derived for determining
respectively the temperature coefficients «, (forward
resistance), «, (backward resistance) and «, (forward
resistance with a constant d.c. bias). Formulae (2),
(4) and (6) are also derived for determining the
coefficients 8,, 8, and 8,, which depend on the type
of rectifier and load, and which are used in formulae
(1), (3) and (5). All these formulae are similar to
those derived by the author for copper-oxide
rectifiers (2440 of June). Curves showing the
variation of the beta coefficients with load are
plotted, and in Figs. 5 & 7 a comparison is made
between the curves 8, & 8, for selenium rectifiers
(lower curves) and the corresponding curves for
copper-oxide rectifiers.

3574. AN INVESTIGATION OF THE WETTING OF THIN
LAVERS OF METALS OBTAINED BY EVAPORA-
TION in Vacuo.—Ignatov. (Journ. of Tech.
Phys. [in Russian], No. 24, Vol. 9, 1939,
pp. 2185-2194.) Experiments on iron,
nickel, aluminium, zinc, silver, & gold,
oxidised and non-oxidised ; the effect of the
thickness of the layer on the spreading of a
drop of water was investigated.

THE HeEaTING OF THIN MOLYBDENUM FILMS
IN A HigH-FREQUENCY ELECTRIC FIELD
[Frequency 30 Mcfs].—Wright. (See 3437.)
OXIDATION OF METALS AND THE FORMATION
oF ProTECTIVE TFirms.—Mott.  (Nature,
29th June 1940, Vol. 145, pp. 996-1000.)

THE NATURE OF ANODICALLY DEPOSITED
OXIDE LAYERs ON ALUMINIUM ALLOYS
[* Eloxal ” Process).—Rohrig. (Zetschr.
V.D.I., 3oth March 1940, Vol. 84, No. 13,
PpP- 223-225.)

RESIDUAL ACTIVE LAYER IN ELECTROLYTIC
CoNDENSERS [persists Indefinitely : respon-
sible for the Large Capacitances obtained :
etc.], and Errect oF Al,O; FiLM UPON
FORMATION OF ACTIVE LAYER IN ELECTRO-
Lytic CONDENSERS.—Miyata.  (Sci. Ab-
stracts, Sec. A, 25th Jume 1940, Vol. 43,
No. 510, p. 493 © PP- 493-494))

DieLeEcTrRIC CONSTANT OF Moist AIR [and
the Variation of the Capacitance of an Air
Condenser with Moisture Content: Equa-
tions, Curve, & Table].—Koga. (Electvotech.
Journ., Tokyo, May 1940, Vol. 4, No. 5,
pp- 108-110.)

A SuBDIVIDED AIR CONDENSER EMBODYING
SpPLIT-INSULATION PrIncIPLE [Max. Capacity
24 0ooo cms).—Yarnold. (Proc. Phys. Soc.,
1st March 1940, Vol. 52, Part 2, pp. 197-198.}
In a paper on the electrification of mercury
indexes in their passage through tubes.

Grass FIBRE ELECTRICAL INSULATION [Some
Criticisms]—Wyman :  Quarendon.  (En-
gineer, 19th July 1940, Vol. 170, p. 44.) Also
tbid., 2nd August, p. 77.

Grass FIBRE as A WirE COVERING [Details
of ** Lewcoglass ’].—({Electrician, 12th July
1940, Vol. 125, p. 19.) Cf. 755, 3761, & 4149
of 1939; 811 of February, 2027 of May,
& 2427 of June.

3575-
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3581.

3582.
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3584.
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3586.

3587.

3588.

3589.

3590.

3501.

3592.

3593-

3594
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THE ELECTRICAL BREAKDOWN STRENGTH OF
GrAassES veysus CRYSTALS, AS A IFUNcTioON
oF TEMPERATURE [Results supporting Ex-
planation of Increase of Breakdown Strength
with Temperature, in Alkali Halide Crystals].
von Hippel & Maurer. (Phys. Review,
1st June 1940, Vol. 57, No. 11, p. 1056:
summary only.)
FLUID I'ILLING-MEDIA FOR ELECTRICAL APPA-
RATUS [with Discussion].—Meyer. (Jouri.
1.L.IZ., April 1940, Vol. 86, No. 520, pp. 313~
326.) For previous references see 1207 of
March.
INsULATION [Address to I.E.IX. Section].—
Warren. (B.7-H. Activities, May/June 1940,
Vol. 16, No. 3, pp. 81—92 : to be contd.)
THE DIELECTROMETER, AND OTHER I’APERS
ON THE MEASUREMENT OF I’ROPERTIES OF

INsuLATORS. —Hollway : Kanno: AIEE:
Chowdri. (See 3510/3513.)

SoME RECENT DEVELOPMENTS IN IMPULSE-
VoLTaGE TESTING.-—Loust & Rohats. (See
3533.)

GENERATION OF RECTANGULAR IMPULSE

VorLtaGeE [Extremely Good Shape obtained,
at Much Higher Voltages than possible by
Previous Methods, by Chopping the YWave
Tail of Spark-Gap Surge Generator : Clear
Photographed C-R Oscillograms obtainable
without Blurring around Zero Point].—
Gosho. (ELlectrotech. Journ., Tokyo, March
1940, Vol. 4, No. 3, p. 72.)

SQUARE-WAVE GENERATORS.—Cossors : Gen-
eral Radio. (See 3115 & 3116 of August.)

ON THE RECORDING OF CURRENT PULSES BY
SLow GALVANOMETERS [Importance of Lag
LEffect, e.g. in DMicrophotometric Traces:
Practical Equations for Elimination of
Errors].—Rogers.  (Review Scient. Instr.,
June 1940, Vol. 11, No. 6, pp. 198-199.)
A SENSITIVE METHOD FOR THE DETERMINA-
TION OF MOISTURE, APPLIED TO ELECTRICAL
INSULATING MaTERIALS [down to Values
around o0.01% Equilibrium Vapour-
Pressure Method].—Vincent & Simons. (Proc.
Phys. Soc., 1st July 1940, Vol. 52, Part 4,
pp. 489-500) From Callender’s Cable &
Construction Company.

SpECIAL MACHINES AND TESTS DEVISED TO
FACILITATE THE MECHANICAL EXAMINATION
OF MATERIALS [New Plastics, Alloys, etc.].—
Beak. (P.O. Llec. Eng. Journ., July 1940,
Vol. 33, Part 2, pp. 88-94.)

MoDERN MATERIALS IN TELECOMMUNICATIONS!
PART I—THE GrOWTH OF KNOWLEDGE
CONCERNING THE INTERNAL STRUCTURE OF
MaTTER.—Radlev & others. (P.O. Elec.
Ing. Journ., July 1940, Vol. 33, Part 2,
PP- 53-59.)

Causes oF CorrosioN OF FINE COPPER
WIiRES CARRYING A POTENTIAL [e¢.g. in Radio
Receivers, Ignition Systems: particularly
the Effect of Adhesive Tapes : Experimental
Study].—Stephens & Gehrenbeck. (Elec.
Engineering, June 1940, Vol. 59, No. 6,
Transactions pp. 357-360.)

September, 1940

“To sum up, we feel that the most satisfactory

and practical

construction for a corrosion-free

electrical tape is cellulose acetate coated with a
good-quality rubber-resin adhesive.”

3595

3596.

3597-

3598.

3599

3600.

360T1.

3602.

3603.

3604.

3005.

3606.

3607.

TEMPERATURE RISE OF ELECTRICAL APPARA-
TUS AS AFFECTED BY RADIATION.—Penney.
(Llec. Engineering, June 1940, Vol. 59, No. 6,
Transactions pp. 338-344.)

CONTACT PHENOMENA IN TELEPHONE SWITCH-
ING Circurrs.—Curtis. (Llec. Engineering,
June 1940, Vol. 59, No. 6, Transactions
pp. 360-368.)

THERMISTORS, THEIR CHARACTERISTICS AND
Useks [Resistances having Ilarge Negative
Temperature Coefficient of Resistance].—
Pearson. (See 3359.)

ON THE ScREENING EFFECT OF WIRE CAGES.
—XKontorovich. (See 3407.)

AN  EINTHOVEN  STRING-GALVANOMETER
AMPLIFIER SYSTEM FOR THE INVESTIGATION
orF PHotovoLTsic LErrFecTs.— Vanselow &
others. (Review Sciemt. Iustr., June 1940,
Vol. 11, No. 6, pp. 202-203.)

NoMoGrAMS FORrR MaiNns TRANSFORMERS IN
Low-POwER RADIOTECHNICAL APPARATUS.
—Crescini.  (See 3394.)

AN UnstaBLE NonN-Linear CirculT [Iron-
Cored Reactance shunted by Capacitance,
in Series with an Impedance].—Summers
(See 3360.)

IroN-Corep Coirs oF HigH LrriciEncy [for
Lower Audio-Frequencies up to 2000 c¢/s].—
Partridge. (See 3443.)

INDUCTOR  WITH AIR-GAPPED MAGNETIC
Circuit [and Existence of Optimum Air-
Gap in Telephone Receiver].—Marinesco :
Glazier. (See 3444.)

OpTICAL AND DMAGNETIC PROPERTIES OF
MAGNETITE SUSPENSIONS : SURFACE MAG-
NETISATION IN IERROMAGNETIC CRYSTALS.
—McKeehan : Heaps. (See 3499.)

HiGH-TEMPERATURE MAGNETISATION OF THE

FeErrITES ([CuO.Fe, O3 and CoO.Fe, Oy
Clarification of Effect of Magnetic-Field
Heat Treatment].—Takei & others.

(Llectrotech. Journ., Tokyo, April 1940, Vol. 4,
No. 4, pp. 75-78.)

ErFect oF HEAT TREATMENT ON FERRO-
MAGNETIC ImPURITIES [in Copper, etc:
Confirmation of Non-Magnetic State of Iron
Impurities, produced by Annealing].—Con-
stant & others. (Phys. Review, 1st June
1940, Vol. 57, No. 11, p. 1089 summary
only.)

O~n HysTERESIS IN FERROMAGNETICS [and
Its Three Causes: if Hysteresis in Ferro-
magnetics with Almost Rectangular Loops
is partly due to Second, or if it is due to
First, then Area of Loop and Value of
Coercive Force depend on Shape of Speci-
men].—Kondorsky. (Comptes Rendus (Dok-
lady) de I'Ac. des Sci. de 'URSS, No. 9,
Vol. 25, 1939, pp. 738-742 : in English)
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3608. A MobpIFICATION OF HEISENBERG'S THEORY
OoF FFERROMAGNETISM, aid FERROMAGNETIC
ANISOTROPY AND THE ITINERANT ELECTRON
MopeL.—Bitter : Brooks. (Phys. Review,
15th March 1940, Ser. 2, Vol. 57, No. 6,
pp- 569-570: p. 570 : abstracts only.)

3609. FERROMAGNETIC DOMAINS AND THE MAG-
NETISATION CURVE [Basic Ideas of Domain
Theoryl.—Brown. (Journ. of Apphed
Physics, March 1940, Vol. 11, No. 3, pp.
160—-172.)

3610. FERROMAGNETIC ANISOTROPY, MAGNETISA-
TION AT SATURATION, AND SUPERSTRUCTURE
IN NigFe anp NEgArBY COMPOSITIONS.—
Grabbe. (Phys. Review, 15th April 1940,
Ser. 2, Vol. 57, No. 8, pp. 728-734.)

3611. THE ORDER-DISORDER TRANSFORMATION IN
THE ArrLoy NigMn [and the Differences
between Quenched (Paramagnetic) and An-
nealed (Ferromagnetic) Alloys].—Thompson.
(Proc. Phys. Soc., 1st March 1940, Vol. 52,
Part 2, pp. 217—-228))

3612. THE APPROACH TO MAGNETIC SATURATION
oF NICKEL UNDER TORSIONAL STRAIN.—
Kaufmann. (Phys. Review, 1st June 1940,
Vol. 57, No. 11, p. 1089 : summary only.)

3613. THE |INVESTIGATION OF THE DMAGNETIC

PROPERTIES OF No~x-HOMOGENEOUS
SyvsTEMS : PART I —EXPERIMENTAL TECH-
NIQUE : ParT II-—NICKEL AMALGAMS:

PArT III—FERROMAGNETIC COBALT AND
NickeL IN MERCURY.—Bates, Baker, Meakin.
(Proc. Phys. Soc., 1st July 1940, Vol. 52,
Part 4, pp. 425—451.)

3614. THE APpLICATION OF X-RAy POWDER
PHOTOGRAPHY TO THE INVESTIGATION OF
Arrovs [including Magnetic Alloys].—Hirst.
(Journ. Inst. I'ng. Australia, March 1940,
Vol. 12, No. 3, pp. 1o2-110.) With
18 literature references.

3615. THE MECHANISM OF MAGNETISATION : No. I
—RECAPITULATION OF CrassicaL CONCEP-
Tioxn.—Wall.  (Engineer, 22nd March 1940,
Vol. 169, pp. 273-276.) Later instalments
will deal with the writer’s systematic experi-
ments, leading to new conclusions.

3616. LEAD-TIN-ARSENIC WIPING SOLDER f[for
Cable Joints : Improved Handling Character-
istics] —Schumacher & Phipps. (Bell 5.
Tech. Journ., April 1940, Vol. 19, No. 2,
pp- 262-2606.)

STATIONS, DESIGN AND OPERATION

3617. THEORETICAL CONSIDERATION OF FREQUENCY
MopuraTioN [Mathematical Representation
of F-M Wave : Frequency Band occupied :
Reception : Signal/Noise Ratio (I.ow Noise,
High Noise) : Echoes & Fading : Crosstalk :
Advantages & Disadvantages: Calculation
of Qutput after Passage through Frequency-
Linear Circuit : Calculation of Noise after
Detection].—K. Maeda. (Iep. of Iad. Res.
in Japan, [dated] Oct. 1939, Vol. 9, No. 1,
pp- 23-52.)

3618.

3619.

3620.

3621.

3622.

3623.

3624.

3625.

3626.

3627.

INTERFERENCE  BETWEEN STATIONS IN
FREQUENCY-PHASE-MODULATION SYSTEMS
[Theory and Experiment : Optimum Devia-
tion Ratio : Allocation of Stations : etc.].
Pollack. (Proc. Inst. Rad. Eng., May 1940,
Vol. 28, No. 5, p. 252 : summary only.)

LERRATA IN ““ THE SERVICE RANGE OF FRE-
QUENCY MobpuraTioN ’ [including Replace-
ment of Four Signal/Noise versus Distance
Diagrams].—Crosby. (R.C.4. Review, April
1940, Vol. 4, No. 4, p. 504.) See 1644 of April.

WIRE BROADCASTING INVESTIGATIONS AT
Aubpio AND CARRIER FREQUENCIES.—
Walmsley. (Journ. 1.E.E., July 1940,
Vol. 87, No. 523, pp. 76—100: Discussions
pp. 101-106.) The full paper, summaries
of which were referred to in 2464 of June.

VEHICULAR RADIO-TELEPHONE SERVICE [at
Pittsburgh :  Application for Permit to
install Transmitters & Reccivers in Certain
Commercial Vehicles and Ambulances].
Bell Tel. Company. ([Llec. Review, 7th June
1940, Vol. 126, p. 622.)

GENERAL PHYSICAL ARTICLES

DIFFUSION, Brown~IAN MoVEMENT, LoscH-
MIDT-AVOGADRO’S NUMBER, AND LIGHT
[Important Effect of Magnetophotophoresis :
etc.].—Ehrenhaft. (Phys. Review, 1st June
19040, Vol. 57, No. 11, p. 1050.) See also
3623, below.

PHOTOPHORESIS, ELECTROPHORESIS, AND
MAGNETOPHORESIS [and the Operation of an

. Unknown Force which constitutes a Re-

ciprocal Action between Matter and Electro-
magnetic Radiation].--Ehrenhaft. (4nn. de
Physique, March/April 1940, Ser. 11, Vol. 13,
pp- 151-175.) See also 2175 of June and
3622, above.

‘“ MATTER AND LIGHT : THE NEW PHYSICS
[Book Review].—de Broglie. (Proc. Phys.
Soc., 1st March 1940, Vol. 52, Part 2,
pp. 275-276))

Tue DoppLER EFFECT FROM MOVING MIRRORS
[would also give Null Result as regards
Detection of Absolute Motion].—Ives.
(Journ. Opt. Soc. Am., June 1940, Vol. 30,
No. 6, pp- 255-257/)

ON THE ENiRGY LOssEs OF FFast ELECTRONS
[in Passage through Matter: Results in
Agreement with Bloch’s Formula, contrary
to American Results].—Alichanov & Alich-
anian. (Comptes Rewndus (Doklady) de I'dc.
des Sci. de 'URSS, No. 3, Vol. 25, 1939,
pp. 192194 : in English.)

ON THE RADIATIVE STOPPING (BREMSESTRANL-
UNG) OF FasT ErecTrRoNs IN THIN LAYERs
[Metal Foils: 1 & 2 MV Electrons from
Ra Emanation, focussed into Narrow Beam].
—Artzimovich & Bredov. (Comptes Rendus
(Doklady) de I'Ac. des Sci. de I'URSS,
No. 8, Vol. 25, 1939, pp. 650651 : in English.)
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Tue EquaTioNs oF Motiox oF PoinT ELEC-
TRONS DEDUCED FROM A VARIATIONAL
PrincipLE.—Lewis. (Phil. Mag., May 1940,
Vol. 29, No. 196, pp. 495-507.) For Milne’s
theory of electromagnetism, referred to, see
3421 of 1938.

ON THE EXISTENCE AND THE MAGNITUDE OF
ELEcTRONIC CHARGES [Classical Theory of
Point Electron: Quantisation of Point
Electron : Exact Solution].—Landé. (Journ.
Fyanklin Inst., June 1940, Vol. 229, No. 6,
PP 767-774.)

THE THEORY OF THE ELECTRIC CHARGE AND
THE QUANTUM THEORY : IL.—Flint.  (Phil.
Mag., May 1940, Vol. 29, No. 196, pp. 417—
433.) For I see 3228 of August.

O~ FLiNT’s FIve-DIMENSIONAL THEORY OF
THE ELECTRON [Adoption of Different Unit
for Flint’s Fifth Coordinate suggests that
Fifth Dimension is Angle of Spin].—Band :
Flint.  (Phil. Mag., June 1940, Vol. 29,
No. 197, pp. 548-552.)

ON THE EvALUATION OF THE CONSTANTS
e, h, m.—Darwin. (Proc. Phys. Soc., 1st
March 1940, Vol. 52, Part 2, pp. 202-209.)
A summary was dealt with in 2474 of June.
THERMODYNAMICS AND THE LOwEST TEM-
PERATURES.—Darwin. (Natwre, 22nd June

1940, Vol. 145, pp. 954-958.) Irom the
Kelvin Lecture.
“ StaTisticAL  THrErRMODYNaMICS ”  [Book

Review].—L'owler & Guggenheim. (Proc.
Phys. Soc., 1st July 1940, Vol. 52, Part 4,

PP. 566-567.)
“THE MaTHEMATICAL THEORY OF NoON-
U~1ForM Gases ”’ [Book Reviews].—Chap-

man & Cowling. (Science, 14th June 1940,
Vol. 91, p. 575: Proc. Phys. Soc., 1st March
1940, Vol. 52, Part 2, pp. 273-274.)
REMARKS ON THE INTEGRO-DIFFERENTIAL
EqguaTiox orF BoLTzmaNN [Kinetic Theory of
Gases].—Lichnerowicz & Marrot. (Comptes
Rendus, 11th March 1940, Vol. 210, No. 11,
PP- 391-393.)
STUDIES ON THE POSITIVE COLUMN IN POTAS-
SIUM VAPOUR, and ON THE PPROBABILITY OF
EXCITATION OF A PoTASSIuM  ATOM.—
Klarfeld :  Fabrikant.  (Comptes Rendus
(Doklady) de I'Ac. des Sci. de I'URSS, No. 8,
Vol. 25, 1939, pp. 658-662: pp. 663-664 :
in LEnglish.)
DieELEcTRIC CONSTANT OF MOIST AIR.—
Koga. (See 3579.)

MISCELLANEOUS
* RECOLLECTIONS AND REFLECTIONS ” [Book
Review].—]. J. Thomson. (Distribution of
Electricity, July 1940, Vol. 12, No. 139, pp.
398 and 400.)
ON SoME THEOREMS OF THE PERTURBATION
THEORY, AND PARTICULARLY THEIR APPLI-
CATION IN THE THEORY OF NON-STATIONARY
ProCEsSEs 1IN  ELECTRONIC  VALVES,—
Grinberg. (See 3415.)
A METHOD FOR SOLVING THE WAVE Egua-
TION IN A REGION wITH PERTURBED BOUND-
ARIEs.—Feshbach & Clogston. (See 3457.)
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ON THE SoLuTION [by Laplacian Methods] oF
LiNgar DIFFERENCE DIFFERENTIAL EqQua-
TIONS.—Heins.  (Journ. of Math. & Phys.
[of M.I.T.], April 1940, Vol. 19, No. 2,
PP- 153-157.)

ON THE PERIODIC SOLUTIONS OF NON-LINEAR
DIFFERENTIAL EQUATIONS OF PARABOLIC
Type.—Karimov. (Comptes Rendus (Dok-
lady) de I'Ac. des Sci. de 'URSS, No. 1,
Vol. 25, 1939, pp. 3-6: in French.)

DIFFERENTIAL OPERATORS ACTING AS INTE-
GRATORS [Circular or Spherical].—Silber-
stein.  (Phil. Mag., June 1940, Vol. 29,
No. 197, pp. 586—600.)

A SiGNIFICANCE-TEsT For ELLIPTICITY IN
THE HaRrRmoNIC DiaL [representing Fourier
Coefficients from Harmonic Analysis].—
Mauchly. (See 3319.)

STATISTICS AND ENGINEERING PRACTICE
[e.g. in Scrutiny of Test Data in New Manu-
facturing Processes (Valves, Photocells,
etc.)], and STATISTICAL METHODS AND
FACTORS OF SAFETY: AN ARGUMENT FOR
THE REVISION OF EXISTING STANDARDS.—
Dudding & Jennett: O'Dea. (Journ. I.LE.E.,
July 1940, Vol. 87, No. 523, pp. 1-21:
PP- 22-32.)

““ STATISTICAL METHOD FROM THE VIEW-
POINT OF QUALITY CONTROL ~’ [Book Review].
—Shewhart & Deming. (Gen. Elec. Review,
June 1940, Vol. 43, No. 6, p. 268.)

‘“ Prysico-CHEMICAL  METHODS ' [Book
Review].—Reilly & Rae. (Phil. Mag.,
May 1940, Vol. 29, No. 196, pp. 517-518.)
‘“ A necessary addition to the library of any
well-equipped laboratory.”

‘“B.B.C. HANDBOOK FOR
Review].—(Journ. Television
Vol. 3, 1940, p. 116))

I.R.I. FIFTEENTH ANNUAL CONVENTION,
JUNE 27TH/29TH, DBosTON, MASSACHUSETTS
{Programme & Summaries).—(Proc. Inst.
Rad. Eng., May 1940, Vol. 28, No. 5, pp.
239-253.)

RCA anp PATENTS [from Two Brochures of
the RCA Institute Technical Press, New
York].-—Schairer. (Bull. Assoc. suisse des
Elec., No. 10, Vol. 31, 1940, Pp. 225-226:
in German.)

[Book
No. 4,

1940 "
Soc.,

‘“ INTERNATIONAL ELECTROTECHNICAL Vo-
CABULARY "’ [Notice of Reprint].—
(Electrician, 28th June 1940, Vol. 124, p.
448.) The original edition, published in
France, was referred to in 3823 of 1939.
The reprint is obtainable from the British
Standards Institution.

VECTOGRAPHS : IMAGES IN TERMS OF VEc-
TORIAL INEQUALITY, AND THEIR APPLICA-
TION IN THREE-DIMENSIONAL REPRESENTA-
TION [& Other Purposes, including Superposed
Recording of a Pair of Diagrams on One
Print].—Land : Polaroid Corporation.
(Journ. Opt. Soc. Am., June 1940, Vol. 30,
No. 6, pp. 230-238.)
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Thus ‘‘ astronomical observations can be made
at different times and recorded on the same surface
so that by rapid rotation of the analyser small
changes can be observed.”
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Di1STORTION METER FOR TELEGRAPHIC SIG-
NaLs [and Relay Testing] BY THE STRO-
BoscoPIC METHoD.—Schiweck : Siemens &
Halske. (7.F.T., March 1940, Vol. 29,
No. 3, pp. 81-84.)

LENTICULATED FiLM MAKES PICTURES WITH
DEPTH : CAN BE USED IN ORDINARY AMA-
TEUR'S CAMERA.—Winnek. (Seci. News Letter,
15th June 1940, Vol. 37, No. 24, pp. 378-380.)

SPEED OF f:2 LENs DOUBLED BY THIN FiLM
oF EvAPORATED METALLIC FLUORIDE.—
Cartwright. (Sci. News Letter, 13th Jan.
1940, Vol. 37, No. 2, p. 28)) See also 3407
of 1939. For a full paper see jJourn. Opt.
Soc. Am., March 1940, Vol. 30, No. 3,
pp. 110o-114. See also Phys. Review, 1st
June, p. 1060.

ON THE IMPROVEMENT OF THE BRILLIANCY
OF OPTICAL APPARATUS [by Use of Thin
Layers applied to Glass Surfaces].—Smakula.
(Zettschy. f. Instrumentenkunde, Feb. 1940,
Vol. 60, No. 2, pp. 33-36.) See, for example,
3407 of 1939.

FORMULAE APPLIED TO THE
PHENOMENA OF NON-REFLECTING FILMS.—
Blodgett. (Phys. Review, 15th May 1940,
Ser. 2, Vol. 57, No. 10, pp. 921-924.)

A SIMPLE METHOD OF COATING OPTICAL
SURFACES WITH ALUMINIUM [for Non-
Tarnishing Reflectors with Good Ultra-
Violet Reflectivity : Evaporation Process].—
Sivaramakrishnan. (Indian Journ. of Phys.,
Aug. 1939, Vol. 13, Part 4, pp. 241-245.)
Dusts AND SMOKES IN THE SIEMENS &
HaLskE SupER-MIicROscOPE [Particles down
to 5mu Diameter].—LIriess &  Miiller.
(Phystk. Berichte, No. 5, Vol. 21, 1940,
p- 536)

MEASUREMENTS OF THE ABSORPTION BY
CLEAR NATURAL FoG OF INFRA-RED Ravs
Ur TO WAVELENGTHS OF I2 p.—Sanderson.
(Science, 3rd May 1940, Vol. 91, Supp.
. 8: summary omy.) ‘‘No important
advantage "’ for seeing through fog.

SynTHETIC CRYSTALS [25 lb Single Crystals
grown : Application to Infra-Red & Ultra-
Violet Work].—Kremers. (Science, 10th May
1940, Vol. 91, Supp. p. 12.)

EXPLANATION OF THE LONG-WAVE INFRA-
Rep EMIsSION (300 ) OF THE MERCURY
HigH-PRESSURE ARC AS TEMPERATURE
RaDIATION.—Dahlke. (Zeitschy. f. Physik,
No. 1/2, Vol. 115, 1940, pp. I-10.}

PRrOGRESS [since 1936] IN THE PRODUCTION
AND APPLICATION OF LiGHT.—Powell.
(Elec. Engineering, Dec. 1939, Vol. 358,
No. 12, pp. 497-508.)

A HiGH-POWER TUNGSTEN LIGHT SOURCE.—
Beutler & Metropolis. (Journ. Opt. Soc. Am.,
March 1940, Vol. 30, No. 3, pp. 115-117.)
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TUNGSTEN RIBBON LaMPS FOR OPTICAL
MEASUREMENTS.—Voogd.  (Philips Tech.
Review, March 1940, Vol. 5, No. 3, pp. 82-87.)

A Licat ReEGuLaTOR [Comparison of Three
Systems of Photoelectric Stabilisation of
Light Source used in Photometric Titration,
etc.].—Chance. (Electronics, Feb. 1940, Vol.
13, No. 2, pp. 24—25.)

ErLecTrONIc Frow METER [Venturi Tube
combined with Photocell System].—Wein-
berger. (Electromics, Jan. 1940, Vol. 13,
No. 1, pp. 30-31.)

INDICATING FREQUENCY METERS FOR HEAVY-
CURRENT ENGINEERING [including a Photo-
electric  Revolution  Counter].—Liibeck.
(E.T.Z., 29th Feb. 1940, Vol. 61, No. 9,
pp. 205-207.)

REevoLuTioN COUNTERs [including Mechan-
ical, Electro-Magnetic, & Photoelectric
Types].—Kuhm. (drch. f. Technisches Messen,
Feb. 1940, No. 104, double pp. T21-T22))

PHOTOELECTRIC CONTROL OF THE LIGHTING
FOrR ScHoorL CrassEs [and the Effect on
Health and Work].—Caverly. (Rev. Gén.
de I'Elec., 27th April/4th May 1940, Vol. 47,
No. 17/18, p. 74D : summary only.)

THE RADIATION MEASUREMENT OF Hot
Frame GAsEs WITH THE PHOTOCELL
[Caesium Cell satisfactory for Water-Vapour
Radiations down to 1000° Absolute : greatly
Superior to Photographic Plate].—Mecke &
Kempter. (Zeitschr. f. tech. Phys., No. 4,
Vol. 21, 1940, pp. 85-88.)

“DIE TPHOTOZELLE IN DER TECHNIK
[Third Enlarged Edition : Book Review].—
Geffcken & Richter.  (£2.T.Z., 4th April
1940, Vol. 61, No. 14, p. 336) For an
American survey of photoelectric devices,
etc., see 3095 of August.

FILTERS FOR ADJUSTING THE SPECTRAL
SENSITIVITY OF A SELENIUM PHOTOCELL TO
THE SENsITIVITY CURVE OF THE HUMAN
Eve.~—Fridland. (Journ. of Tech. Phys.
[in Russian], No. 21, Vol. 9, 1939, pPp.
1952-1959.)

PHOTOELECTRIC PICTURE REPRODUCTION ;
DETAILS OF A NOVEL SCHEME FOR PICTURE
ENLARGEMENT [Air-Brush Equipment for
Posters, etc.].—(Electronics and Television &
Shovt-Wave World [formerly Television],
March 1940, Vol. 13, No. 145, pp. 101-102.)
See also 3869 of 1939.

AN ULTRA-VIOLET METER FOR GERMICIDAL
Lamps [Photocell Meter with Reversible
Screen consisting of Fluorescent Layer
between Glass & Fused-Quartz Plates].—
Luckiesh & Taylor. (Review Scient. Instr.,
March 1940, Vol. 11, No. 3, p. 110.)

Tue LuxIMETER [for measuring Light Trans-
mission through Liquids: Pasteurisation,
Biological Determinations, Chemical Analy-
sis, Process Control, etc.].—Carson. (Gen.
Elec. Review, Feb. 1940, Vol. 43, No. 2,
PpP. 91-92.
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PHOTOELECTRIC METHOD FOR THE DETER-
MINATION OF THE PARTICLE DISTRIBUTION
IN Dusty AIr [for Low Values of Content,
by Stokes’s Law : Time of Fall measured by
Two-Photocell Device].—Gésele. (Zeitschr.
V.D.I., 24th Feb. 1940, Vol 84, No. 8,
pp- 138-139.)

THE ACCELERATED-FLow METHOD FOR RAPID
ReacTions [with Photoelectric System].—
Chance. (Journ. Franklin Inst., June 1940,
Vol. 229, No. 6, pp. 737—766.)

PHOTOCELL APPLICATIONS IN THE FooOD-
STUFFS INDUSTRIES [Sifting-Out the Dis-
coloured Grains in Rice, Classification of
Granulated Sugars].—Seymour.  (Nature,
29th June 1940, Vol. 145, p. 1014 : summary
only.)

' QUANTITATIVE SPECTROGRAPHIC ANALYSIS
WITH THE MICROPHOTOMETER : PART I—A
REVIEW oF PUBLISHED WORK " [Book
Review].—British Non-Ferrous Metals R.A.
(Emgineering, 14th June 1940, Vol. 149,
p- 589.)

PHOTOELECTRIC TESTER MODERNISES LLEC-
TRICITY-METER TESTING.—Abbott.  (Gen-
Elec. Review, June 1940, Vol. 43, No. 6,
PP. 244-247.)

THE RoBor LoOK-OUT FoR FOREST FIRES
[Combination of Photocell (for Smoke
Column) & Thermocouple (for Heat), housed
in Rotating Turret].—Koulichkov. (Science,
28th June 1940, Vol. 91, Supp. p. 7.)

A New Two-CoLour OPTICAL PYROMETER
[Direct Measurement of Temperature from
Ratio of Intensitics of Two Radiations of
Different Wavelengths].—Russell & others.
(Journ. Opt. Soc. Am., June 1940, Vol. 30,
No. 6, pp. 248-250.)

A SENSITIVE METHOD FOR THE DETERMINA-
TION OF MoISTURE.—Vincent & Simons.
(See 3591.)

A CONVENIENT ELECTRICAL MICROMETER
[Sensitivity around 6 Microamperes per
Micron : Thermionic Device].—Gunn. (Re-
view Scient. Insty., June 1940, Vol. 11, No. 6,
P- 204.) See also 1701 of April. A full paper
is referred to, which includes methods for
measuring the sum, difference, product, or
ratio of two or more mechanical displace-
ments.

A SENSITIVE AUTOMATIC PRESSURE-CONTROL
DEVICE [to within Few Tenths of a Micron
of Mercury : Photocell Device replaced by
Screening-Disc Arrangement moving between
Pancake Coils of Oscillating Circuit].—-
Smith. (Review Scient. Instr.,, April 1940,
Vol. 11, No. 4, pp. 120-122.)

Tue Cossor-Dobps CONDENSER-TYPE PRES-
SURE UNIT MODEL 3361 AND ASSOCIATED
EQUIPMENT.—(Iingineer, 24th May 1940,
Vol. 169, pp. 471-473.)

PIEZOELECTRIC MEASUREMENT APPARATUS
[for Internal-Combustion Engines: Ex-
plosion Pressures by Quartz, Vibration by
Rochelle  Salt: Water-Cooled Devices :
etc.].—Hermann. (Sci. Abstracts, Sec. B,
25th May 1940, Vol. 43, No. 509, p- 222)
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A CoNDENSER-TYPE HIGH-SPEED ENGINE
InDICATOR [and Associated Equipment :
Advantages of Bridged-T Network for
Modulation of A.C. Carrier : Differentiation
of Pressure/Time Wave-Form: Pressure
Calibration : etc.].—Roess. (Review Scient.
Insty., June 1940, Vol. 11, No. 6, pp. 183-195.)
SENSITIVITY AND I'REQUENCY CHARACTER-
ISTICS OF A NEw ELECTRODYNAMIC VIBRA-
TION METER [requiring No Amplification,
thanks to the High Field Strength of the
New ““ Annular Gap” Magnet].—Martin.
(Physik. Berichte, No. 7, Vol. 21, 1940,
p. 721.)

AN APPARATUS FOR THE DETERMINATION OF
THE LELECTRIC MOMENT OF MOLECULES
[using Ultra-Micrometer Technique].—Hobbs
& others. (Review Scient. Instr., April 1940,
Vol. 11, No. 4, pp. 126-133.)

PAPERS ON THE MICROGEOMETRIC EXAMINA-
TION OF SURFACES [by Photoelectric, Pneu-
matic, Microphonic, & Other Methods].—
Quevron : Nicolau. (Physik. Berichte, No. 7,
Vol. 21, 1940, p. 695: p. 695.)

PRINTING TECHNIQUES IN  ANALYTICAL
CHEMISTRY, and ELECTROGRAPHIC PRINTING
{for Rapid Analysis, Tests on Plating, etc :
suitable for Laboratory or Field Use].—
Hermance: Anon. (Bell Lab. Record, May
1940, Vol. 18, No. 9, pp. 269-272 : pp. i-iv.)
Trae IoN1sATION CHAMBER AS A FIRE ALARM
[Survey].—Jaeger. (Bull. Assoc. suisse des
Elec., No. 9, Vol. 31, 1940, pp. 197200 :
in German.)

A MopIFIED CAPACITY BRIDGE FOR AIk-
SCREW TESTS.—Smith. (Journ. of Scient.
Insty., June 1940, Vol. 17, No. 6, pp. 157—
160.)

PORTABLE ‘“ HOwWLING” DETECTOR FOR
MeTAL BuURIED IN Logs [liable to cause
Fatal Saw-Smashing].—U.S. Forest Service.
(Scient. American, June 1940, Vol. 162,
No. 6, p. 351.)

ELkecTrRONIC FENCE CONTROLLER [Livestock
Discouraged from touching I‘ence by Steady
D.C. Bias with Superposed Unidirectional
Pulses}.—Agnew & Place. (Proc. Inst.
Rad. Eng., April 1940, Vol. 28, No. 4,
p- 196: summary only.)

AN  AERODYNAMIC HEAT-ENGINE PLANT
[Gas (or Air) Turbine with High Efficiency
and Simplicity].—Ackeret & Keller. (E.T.Z.,
22nd Feb. 1940, Vol. 61, No. 8, p. 170)
Summary of a Swiss paper.

NEw INDUSTRIAL CoNTROL DEVICE [Applica-
tions of the Amplidyne to Works Processes].
—(Electrician, 17th May 1940, Vol. 124,
p- 363.) See also 2498 of June.

THE INDUSTRIAL UTILISATION OF THE
ELECTROCHEMICAL  CONDENSER. — André.
(See 3181 of August.)

Imrurse RATE INDICATOR [for Electrical
Pulses or Mechanical Movements up
to 10 000 c¢/s].—Southern Instruments.
(Journ. of Scient. Instr., May 1940, Vol. 17,
No. 5, pp. 131-132.) Using trigger-circuit
control of a resistance/capacity circuit.
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3703. ELEcTrRICAL LEQUIPMENT USED IN KREFLEC-
TION SEISMOGRAPH I’ROSPECTING  Automatic
Gain Control, Filtering, Recording, etc.].—
Nash & Palmer. (Sci. Abstracts, Sec. B,
25th May 1940, Vol. 43, No. 509, p. 223.)

3704. GEOPHYSICAL MEASUREMENTS : THE REsIs-
TANCE METHODS OF WIRELESS PROSPECTING :
II [Capacity, Single-Aerial, & Inductive-
Coupling Processes]. — Fritsch. (dwch. f.
Tech. Messen, March 1940, No. 105, dble.
pp- T30-T31)

ErLecTtRoDYNAMIC HyDRoOLOGY [Applications

of Its Fundamental Equations to Electrical

Measurement of Water-Content, Geologic

Structure, Classification of Rocks, Soil

Mechanics, etc.].—Lowy. (Terr. Mag. &

Atmos. FElec., June 1940, Vol. 45, No. 2,

pp. 149-154.) For previous work see 2118

of May.

3706. ON THE AcTtioN oF THE ULTtra-HIGH-
FreQuENcY Erecrric FieLb oN HyDRro-
pHoBIC SoLs [and the Question of a Specific
Action : Results with a sm Wave].—
Eristawi & Barnabischwili. (Comptes Rendus
(Doklady) de I’Ac. des Sci. de 'URSS, No. 7,
Vol. 25, 1939, pp. 610-013: in German.)

“ Ior a clearing-up of the quantitative side of the
thermal and specific action of ultra-short waves,
and also for the investigation of the degree of
absorption of electromagnetic waves by the object
traversed, one must be in possession of a practically
convenient method of measuring the electrical
parameters. Although a large number of researches
have been devoted to the measurement of dielectric
constants and conductivity for u.s. waves [references
1217, which include the Lecher-wire methods dealt
with in 283 & 832 of 1935], it must be remarked
that not one of the existing methods can be con-
sidered completely satisfactory owing to technical
difficulties. In this field the correct path has only
recently been indicated [two references, 18 & 19,
are given; these are to papers by Tatarinov and
Dimitriev, both in the Russian Journal of Experi-
mental & Theovetical Physics, for 1935 & 1938
respectively].

“In the present paper we consider the specific
action of the u.h.{. ficld on the sols of zinc-potassium
and manganese-potassinum ferrocyanides. . . . The
experiments were carried out as follows. Some
samples of the sols of equal concentration were
made and then heated to boiling point. After
cooling, we brought two of the samples into the
u.h f. condenser field and irradiated them for about
4 hours. In this field the temperature of the sols
rose from 14° to 19°. After the irradiation,
cataphoretic measurements and potentiometric titra-
tions were made, and the results compared with
those of the control samples.”” Definite changes in
the cataphoretic velocity and in the {-potential
[p.d. between the sol particles and the continuous
phase] were found to have been produced by the
irradiation—decreases in the case of weak con-
centrations of the sols, and increases in the case of
high concentrations. ‘“ The alteration of the
{-potential and the displacement of the * equivalence
point * of the irradiated sol cannot be attributed
to the thermal effect of the u.s. waves, since the

3705-

THE WIRELESS ENGINEER

425

increase of temperature thereby is unimportant.

We are of the opinion that in the u.hf. field the

diffuse layer of the sol micelles alters its thickness,

and this produces the formation of colloidal particles
of various composition.”

3707. ON THE QUESTION OF SPECIFIC ACTION OF
ULTrA-SHORT WAVES [No Lffect on Surface
Tension (measured by Bubble-Pressure
Method) in Condenser Field of a Strong 8.5 m
Transmitter].—Theis. (Physik. Berichte, No.
7, Vol. 21, 1940, pp. 711-712.)

. UNIQUE OSCILLOGRAPHIC DEMONSTRATIONS
[Mirror-Galvanometer/Phosphorescent-
Screen Oscillograph for Biophysical & Other
Phenomena] —Hoecker & Asher. (Sci.
Abstracts, Sec. A, 25th May 1940, Vol. 43,
No. 509, p. 426.) See also 3048 of 1938.

ResearcHEs oN  CERTAIN  BroLoGicaL
EFFECcTs oF A MAGNETIC FIELD.—Lenzi.
(La Ricerca Scient., March 1940, Year 11,
No. 3, pp. 166-174.)

ReLaxaTtION OsciLLaTions [General Study of
Methods in relation to Mechanical, Electrical,
&  Biological Phenomena]. — Herrender-
Harker. (dwm. Journ. of Physics [formerly
Am. Physics Teacher], Feb. 1940, Vol. 8,
pp. 1-22.)

ELECTRICITY ELICITED BY AN ORGANIC
CHEMICAL Process [Berzelius’s Description
of Discharge of Electric Organs, and Recent
Researches on Raja, Torpedo, & Gymmnotus].
—Nachmansohn. (Science, 26th April 1940,
Vol. 91, pp. 405-406.)

ACCIDENTS DUE TO IELECTRICITY, IN SWITZER-
LAND, 1939.—Sibler. (Buwll. Assoc. suisse
des FElec., No. 11, Vol. 31, 1940, pp. 249
254 : in French.)

ON THE THEORY OF LIESEGANG'S RRINGS [as
Result of Formation of Standing Electro-
magnetic Waves (between Micro-Waves &

3709.

3710.

3711,

3712.

3713

Infra-Red) : Reflection from DBorder of
Diffusion Field (¢f. Wireless Waves &
Heaviside Layer): etc.].—Shemiakin &
Mikhalev. (Comptes Rendus (Doklady) de

I'dc. des Sci. de 'URSS, No. 3, Vol. 25, 1939,

pp. 201—203 : in Lnglish.)

Tue ErrEcT oF ELECTRIC CURRENT ON THE

GrowTH or Fungr [in connection with

Protection of Wood: Good Lffect with

D.C., Less with A.C., Least of All with H.F.

(1000 c/s)].—Hattori & Tamura. (Llectro-

tech. Journ., Tokyo, March 1940, Vol g4,

No. 3, pp. 58-63.)

A NEw METHOD OF RENDERING A PolsoNous

SNakeE HarMLESs [by Destruction of Portion

of Poison Duct by 1 Mc/s Currents].—Jaros.

(Nature, 29th June 1940, Vol. 145, p. 1025.)

. Loap-RATING THEORY FOR MULTI-CHANNEL
AwmrLiFiers [for Carrier Telephony].—Hol-
brook & Dixon. (See 3352.)

. CARRIER FREQUENCY SYNCHRONISATION [now
becoming Necessary : Theory of Methods,
Difficulties, Design Considerations].—Tucker.
(P.O. Elec. Eng. Journ., July 1940, Vol. 33,
Part 2, pp. 75-81.)

3714.

3715.
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Wireless Patents
A Summary of Recently Accepted Specifications

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

ACOUSTICS AND AUDIO-FREQUENCY CIRCUITS
AND APPARATUS

521 408.—Construction of the horn and connecting
tube or throat of an out-of-doors public-address
speaker, to prevent damage by rain.

Standard Telephones and Cables and J. C. Curry.
Application date 15th November, 1938.

521 476.—Construction of microphone intended to
be operated by direct contact, e.g., by the throat
muscles of the person using it.

J. E. Pollak (communicated by Associated Electric
Laboratories Inc.). Application date 21st November,
1938.

521 808.—Construction of loud speaker, particularly
designed to {facilitate centering the speech-coil
relative to the magnetic system.

Philco Radio and Television Covporation (assignees
of R. S. Fisher). Convention date (U.S.A.) 15th
December, 1937.

521 810.—Construction and arrangement of the
speech coil and former of a loud speaker of the
electro-dynamic type.

Philco Radio and Television Corporation.
vention date (U.S.A.) 14th December, 1937.

AERIALS AND AERIAL SYSTEMS

520 782.—Aerial coupling arrangement for elimina-
ting local interference.

Belling and Lee and F. R. W. Strafford. Applica-
tion date, 27th October, 1938.
520 849.—Aerial system comprising a number of
dipoles responsive to different frequencies which
are harmonically related, for multi-band trans-
mission or reception.

J. G. Maitland-Edwards.
November, 1938.
521 711.—Method of mounting a television aerial
half inside and half outside the roof of a house.

Kolster-Brandes and W. A. Beatty. Application
date 22nd November, 1938.
522 492.~—Frame aerial fitted with a core of
powdered magnetic material to increase its “ Q **
factor and “ pick-up ’’ sensitivity.

Standard Telephones and Cables (communicated by
W. J. Polydoroff). Application date 13th December,

1938.

Con-

Application date 1st

DIRECTIONAL WIRELESS

520 609.—Direction finder which gives both visual
and audible “ bearing indications *’ by using two
local reversing switches, one operated in equal
periods, and the other in unequal periods.

A. Carpmael (communicated by the Telefunken
Co.). Application date 15th November, 1938.
520 821.——Navigational beacon in which over-
lapping beams are radiated from open or closed
aerials.

Soc. Industrielle des Products Loth.
date (Germany) 30th May, 1938.

Convention

522 129.—Automatic direction finder in which the
signals received from a heart-shaped field are used
to orientate either the frame aerial or the search-
coil of an associated radiogoniometer.

Standard Telephones and Cables and E. W.
Braendle. Application date 6th December, 1938.

522 345.—Arrangement and energisation of the
radiating cables in leader-gear equipment for the
blind landing of aircraft.

E. N. Dingley, Jr. Convention dates (U.S.4.)
21st February and 21st March, 19338.

RECEIVING CIRCUITS AND APPARATUS
(See also under Television)

520 915.—Means for automatically controlling the
output volume of a wireless set by the action of
extraneous noise, e.g. the level of conversation in
a cinema,

Kolster-Brandes and C. N. Swmyth.
date 4th Novemver, 1938.

Application

521 183.—Spring-controlled arrangement for en-
suring the correct positioning of the movable parts
of a press-button tuning system.

Philips’ Lamps. Convention date (Netherlands)
8th June, 1938.

521 209.—Push-button tuning system in which
a manual control allows the selector buttons to have
different predetermined tuning values on different
wave-bands.

Kolstey-Brandes and W. A. Beatty. Application
date 11th November, 1938.

521 255.—Mechanical push-button system in which
it is possible to select any desired frequency within
the tuning range of the set.

Fervanti and A. W. Edwards.
10th November, 1938.

Application date

521 262.—Means for removing undesirable fre-
quency variations from an amplitude-modulated
signal.

Ideal Werke Akt. Convention date (Geymany) 10th
November, 1937.

521 278.—Flexible-band and spring control for
increasing the accuracy of a press-button tuning
system of the mechanical type.

E. K. Cole and A. Shackell.
11th November, 1938.

Application date

521 330.—Wave-band interlocking arrangement de-
signed to facilitate tuning on the short-wave bands.

Philips’ Lamps. Convention date (Netherlands)
11th May, 1938.

521 423.—Electrode arrangement for separating the
two electron discharge paths in the * mixer”
valve of a superhet set.

Marcont’'s W.T. Co. (assignees of E. W. Hevold).
Convention date (U.S.A.) 18th November, 1937.
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521 490.—Noise limiting arrangement for a wireless
receiver which discriminates against any dis-
turbance above a predetermined level.

A. A. Thornton (communicated by Philco Radio and
Television Corporation).  Application date 26th
August, 1938.

521 710.—Remote control for varying the tuning
and wave-band setting of a wireless receiver.

Kolster-Brandes and J. Avrnold. Application date
22nd November, 1938.

521 721.—Receiving circuit for signals with a
suppressed carrier-wave and mecans for generating
locally and restoring the missing carrier-frequency.

Wired Radio Inc. Convention date (U.S.4.)
215t December, 1937.

521 762.—Electrode arrangement and method of
operating a valve of the so-called ‘ beam ™ or
deflection type, particularly for frequency-changing
in a superhet receiver.

The M-O Valve Co.; R. J. Ballantine ; and E. G.
James. Application date 25th November, 1938.

521 812.—Push-button tuning system in which the
operative condition of each button is shown by the
illumination of an associated opening or ** window.”

Philco Radio and Television Inc. (assignees of
L. J. Woods). Convention date (US.A) 13th
December, 1937.

TELEVISION CIRCUITS AND APPARATUS
For TRANSMISSION AND RECEPTION
520 824.—Circuit for generating linear saw-toothed
oscillations for use in television scanning.

A. C. Cossor,; L. H. Bedford; L. Jofeh and
W. H. Stevens. Application date 10th May, 1938.
521 028.—Using a resistance of variable perme-
ability to separate the line and frame synchronising
impulses used in television.

W. Jones and Pye. Application date 10th
November, 1938.
521 140.—Method of transmitting images, and

particularly for reproducing them in natural
colours.

P. Kremer. Application date 11th August, 1938.

521 154.—Method of scanning a continuously-
moving film for television.

Standard Telephones and Cables (assignees of Le
Matériel Téléphonique Soc., Anon.). Convention
date (France) 24th December, 1937.

521 367.—Circuit for separating the frame and line
synchronising impulses in a television receiver.
W. Jones and Pye. Application dates

November, 1938, and 2nd January, 1939.

16th

521 409.—Means for ensuring linearity in the
operation of a time-base cricuit controlling the
magnetic deflecting system of a cathode-ray
television receiver.

Kolster-Brandes and W. F. Tedham. Application
date 15th November, 1938.

521 477.—System of television scanning in which
the picture points are exposed to a photo-sensitive
cell in progressive zones which are then pro-
gressively concealed.
I. L. Maguire.
3vd December, 1937.

Convention date (Australia)
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521 522.~—Scanning system which allows a close-up
or enlarged view of any part of a television picture
to be shown (addition to 520 235).

Kolster-Brandes and C. N. Smyth.
date 22nd Novemnber, 1938.

521 637.—Scanning system for a cathode-ray tube
in which a varying bias is superposed on the deflect-
ing voltage to increase the angle of swing (addition
to 423 427).

Radio-Akt. D. S. Loewe.
(Germany) 26th April, 1937.
521 638.—Scanning system for a cathode-ray tube
in which an auxiliary voltage is used to improve
the marginal sharpness of the reproduced picture.
(addition to 423 427).

Radio-Akt. D. S. Loewe.
(Germany) 20th October, 1937.

521 814.—Discriminator circuit for separating the
frame from the line scanning impulses in television.

Kolstev-Brandes and W. A. Beatty. Application
date 25th November, 1938.

521 873.—Television system in which automatic
gain-control voltages are derived from a multi-stage
“ brightness analyser.”

Kolster-Brandes and W. A. Beatty. Application
date 29th November, 1938.

521 984.—Television receiver in which the frame
time-base is actuated, not by the frame impulse,
but by an interruption thereof.

The Geneval Electric Co. and G. W.
Application date 30th November, 1938.

521 992,—Construction of the mosaic-cell photo-
electric screen used in a cathode-ray tube for
developing television signals.

Marcom’'s W.T. Co. (assignees of R. B. James).
Convention date (U.S.A.) 30th November, 1937.

522 139.—Construction and manufacture of the
mosaic-cell electrodes used to produce television

signals.
Applica-

Application

Convention date

Convention date

Edwards.

Baird Television and K. A. R. Samson.
tion date 7th December, 1938.

522 165.—Time-base circuit for a television receiver
in which means are provided to render the dis-
charge tube more sensitive to the triggering effect
of the synchronising impulses.

Kolster-Brandes ; C. N. Swmyth; and D. S. B.
Shannon. Application date 2nd December, 1938.

522 195.—Cathode-ray television tube with means
for accelerating the electron stream after it has
passed through the detiecting plates.
Radio-Akt. D. S. Loewe. Convention
(Germany) 24th July, 1937.
522 245.—Method of producing a photo-electric
mosaic screen and net-electrode as used for develop-
ing television signals (addition to 499 744).
Radio-Akt. D. S. Loewe. Convention
(Germany) 8th February, 1937.

TRANSMITTING CIRCUITS AND APPARATUS
(See also under Television)
521 139.—Carrier-wave signalling system utilising
the so-called “ pulse” method of modulaticn.
Standard Telephones and Cables (communicated
by E. M. Delovasne and A. H. Reeves. Application
date 1st November, 1938.

dale

date
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521 340.—Multi-channel carrier-wave signalling
systems, particularly suitable for use with coaxial
transmission-lines.

Telephone Manufacturing Co. and L. A. Paddle.
Application date 15th August, 1938.

521 347.—Electron-multiplier adapted for high-

and low-frequency amplification, and as a
modulator.
Farnsworth Television Inc. Convention date

(U.S.A4.) 29th November, 1937.

521 559.—The use in a carrier-wave transmission
system of two or more pilot currents for indicating
line-conditions and for controlling gain.

Standard Telephones and Cables and B. B.
Jacobsen. Application date 18th November, 1938.

521 719.—Circuit comprising saturated and un-
saturated choke-coils arranged to have a negative-
resistance characteristic and used for generating
electric oscillations.

Westinghouse Brake and Signal Co.
Stevens ; and A. H. B. Walker.
23vd November, 1938.

S. A
Application date

521 720.—Multiplex signalling system utilising the
single side-bands of a number of modulated carrier-
waves, spaced apart by less than the width of one
side-band.

Wirved Radio Inc.
21st Deceinber, 1937.

Convention date (U.S.A.)

522 132.—Modulating and demodulating arrange-

ment for use with carrier-wave signalling systems.
Automatic Telephone and Electric Co. and T. B. D.

Tervoni. Application date 6th December, 1938.

CONSTRUCTION OF ELECTRONIC-DISCHARGE
DEVICES

520 751.—DMeans for ‘‘ gettering,” and activating the

light-sensitive cathodes of electron discharge tubes.
Marconi’s W.T. Co. (assignees of E. A. Ledevey).

Convention date (U.S.A.) 30th October, 1937.

520 973.—Construction and disposition of the target
and control electrodes in an electron-multiplier tube.

Marcont’'s W.T. Co. and E. W. B. Gill. Applica-
tion date 5th November, 1938.

521 049.—Gas-proof jointings for fluid-cooled high-
powered valves which can be taken to pieces for
overhaul or repair.

Standard Telephones and Cables (assignees of
Le Matériel Téléphonique Soc. Anon.). Convention
date (France) 1st December, 1937.

521 077.—Construction and disposition of the target
and other electrodes of an electron-multiplier tube.

Electrical Reseavch Products Inc. Convention
dates (U.S.4.) 26th November, 1937, and 4th May,
1938.

521 199.—Construction and disposition of the con-
trol electrodes in a valve of the electron-beam type.

J. H. O. Harries. Application dates gth Novembey
and 1st December, 1938.

521 246.—LElectrode system for the production and
control of electron streams, particularly in valves of
the electron-beam type.

J. H. O. Harvies. Application date gth Novembey,
1938.
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521 299.—Construction and disposition of the

target and control electrodes in an electron-
multiplier tube.
Farnsworth Television Inc. Convention date

(U.S.4.) 29th November, 1937.

521 356.—Construction and arrangement of the
magnetic deflecting-coils of a cathode-ray tube
(addition to 495 016).

Marcont’s W.T. Co. (assignees of A. Blain).
Convention date (U.S.A.) 16th November, 1937.

521 407.—Method of supporting and separating the
parallel strips or rods forming the grid electrode
of a thermionic valve.

Standard Telephones and Cables
Goodchild.

521 424.—Electrode arrangement for reducing
inherent capacity between the screening grid and
anode of a short-wave valve.

Telefunken Co.  Convention
18th November, 1937.

and F. D.
Application date 15th Novenber, 1938.

date (Germany)

521 558.—Coating and disposition of the lead-in
wires of a thermionic valve for handling very high
frequencies.

Standard Telephones and Cables and A. I. Vangéen.
Application date 18th November, 1938.

SUBSIDIARY APPARATUS AND MATERIALS

520 516.—Construction and arrangement of a
magneto-strictive vibrator, particularly for use as a
submarine sound-generator.
Electrical Research Products Inc.
(U.S.4.) 11th November, 1937.

520 655.—Cathode-ray type of visual tuning in-
dicator in which the beam is deflected to show the
direction in which the circuits are ‘* off tune.”

Marconi’'s W.T. Co. (assignees of C. N. Kimball
and E. I. Anderson). Convention date (U.S.A.)
12th May, 1938.

Convention date

520 693.—LElectric testing circuit designed to give a
permanent record of variable quantities, such as the
working characteristics of a thermionic valve.
Standard Telephones and Cables ; D. H. Black and
J- H. Fremlin. Application date 27th Octobey, 1938.

520 778.—Using short waves for sounding opera-
tions; i.e., for detecting the presence of invisible
aircraft, and for indicating the altitude of an
aeroplane.

Standavd Telephones and Cables (assignees of
Le Matériel Téléphonique Soc. Anon.). Application
date gth September, 1938.

520 842.—Frequency-changing circuit in which
desired harmonics are derived from a distorted
wave-form.

Evicsson Telephones and F. W. Hopwood. Appli-
cation date 15t November, 1938.

520 882.—Amplifying circuit utilising electron-
multiplier tubes.

Gluhlampen und Elektrizitats ARt.
date (Germany) 30th September, 1937.

Convention

521 006.—Switching arrangements particularly suit-

able for controlling ultra-short-wave circuits.
Standard Telephones and Cables and L. J. Heaton-

Avmstrong. Application date 8th Novembey, 1938.



