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Editorial
The Admiralty Handbook of Wireless Telegraphy

of those undergoing instruction in

radio-communications has certainly
raised wireless books to the status of best
sellers, and the Admiralty Handbook of
Wireless Telegraphy is, no doubt, no excep-
tion. It is, in many ways, an excellent
text-book, and even in its present form,
though shorn of much of its 1narginal
grandeur, a real bargain. It was first
published in 1938, when it superseded an
earlier work with the same title published
in 1931. It is very much to be regretted,
however, particularly in an * official 7" hand-
book, that the opportunity was not taken
to bring the nomenclature into line with the
internationally agreed standards.  Some
people may at one time have used the name
““ persted ” for the unit of ntagnetic reluct-
ance, and it may still be so used, although
we doubt it, in the British Navy, but in
1930 it was internationally agreed at the
Stockholm Congress that the name ““ oersted”’
should be given to the unit of magnetic
force or field strength. The name ‘* gauss,”
which the Handbook applies to the unit
of magnetic force, is the internationally
agreed name for the unit of magnetic in-
duction or flux densitv. It is not surprising,
however, to find traces of the pre-1930
muddle still persisting. Many of the units
underwent changes of name at successive
International Congresses, due to some extent
to international rivalry. In 1881 the British
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Association Committee reported that the
current produced bv a ““ Volt” acting
through an “ Ohm ” is called a * Weber,”
but at the first International Congress held
in Paris in the same vear, ‘‘ Weber 7’ was
replaced by the name of a French scientist,
Ampére. The 1889 Paris Congress called
the unit of inductance a “ quadrant,” but
at the fourth Congress, held at Chicago in
1893, this was replaced by the name of an
American scientist, Henrv. Then, on the
first occasion that the International Congress
was held in Scandinavia, the confusion
which had arisen owing to the use of the
term ‘‘ gauss ~’ for the units of both H and B
was removed by giving the name of a Danish
scientist, Oersted, to the former unit. All
of which, as we remarked on another occasion,
tends to show that in the naming of units,
as in other fields of international rivalry, the
home team have a certain advantage.

It must be admitted, however, that very
few electrical engineers use either ** oersted
or “gauss’’; both H and B are almost
always expressed in lines per square centi-
metre, and in ordinary conversation even
this is often taken for granted.

From the earliest days of wireless tele-
graphv the Admiralty adopted their own
unit of capacitance, the ‘“jar,” equal to
1,000 e.s. units. [ts present status i1s some-
what uncertain, to judge from the following
four consecutive lines in the Handbook
(Vol. T, 168): ““ The jar is now obsolete as
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the Service unit, having been replaced by
the Farad and its submultiples. Example
18. Find the quantity of electricity in a
condenser of 500 jars capacity when charged
to a P.D. of 10,000 volts.”

In Vol. II, B. 20, it is stated that the steep-
ness of the curve showing the emission in
amperes per square centimetre from a
tungsten filament plotted to a base of abso-
lute temperature ‘‘indicates the rapid in-
crease in temperature of the filament with
heating current,” which has nothing to do
with the case.

In describing the horn safety gap, con-
sisting of two bent copper wires, it is stated
that “ the arc will rise, on account of its own
heat, sliding along the wires.” It may be
apocryphal but we have been told that
Professor Ayrton’s replv to this argument
was simply to turn the apparatus upside
down ; one could hardly then put the blame
on gravity. Undoubtedly, however, the
upward current of hot air will have some
effect.

The Handbook is remarkably f{ree from
typographical errors, even a name like
Kirchhoff is always spelt correctly in the
text—but unfortunatelv alwavs incorrectly
in the index. It is only when we come to
such outlandish and little-known names as
J. J. Thomson that the Admiralty Handbook
fails completely—the prophet in his own
country.
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On the last page, among the journals
recommended to any officer or rating, is
Wireless Engineering, published by lliffe and
Sons, monthly at 2s. 6d., but it was obviously
meant well. G. W. 0. H.

INDEX to ABSTRACTS

Must be ordered in advance

OR several years past The Wireless
Engineer has published, with the
December issue, a subject index to the

Abstracts and References section.

The inclusion of this Index as a part of
this issue is discontinued this year, and
instead, this Index, incorporating also an
Index to Authors, will be published separ-
atelv, early in Ig42.

This issue, therefore, instead of being
largelv devoted to this Index, is a normal
one including the Abstracts and References
section which has formerly been omitted to
make place for the Index.

A charge of 2s. 6d. will be made for the
separate Index, and it will be necessary that
those requiring copies should make early
application for them to the Publishers, as
otherwise it will not be possible to guarantee
that copies will be available.

(]~ ] ] ) e

Avrchitect’s drawing of the wew buildings which ave being evected on a 250-acve site at Princeton, New

Jersey, US.A., for R.C.A. Laboratories.

In these buildings will be brought together vesearch laboratories

and staffs which have hitherto been emploved by diffevent sections of the Radio Corporation of Anerica
group of companies.
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The Relaxation Amplifier”
By Martin Wald, Dr. Ing.

HE relaxation amplifier to be described
in this article has been developed by
the writer from the well-known relaxa-

tion oscillator. The relaxation amplifier can
be used with advantage in all cases where
a straight line relation between the output
and input voltages is not required, for
instance for telegraphic purposes. A prac-
tical application for C.W. telegraphic receivers
will be described, in which the relaxation
amplifier supplies also the necessary sound
modulation.

As is known, relaxation oscillators are
used for producing the time base voltages
required, for example, in oscillegraphs and
television receivers. The simplest and best
known device of this kind is the two-valve
multivibrator of Abraham and Bloch, the
circuit diagram of which is shown in Fig. 1.

Fig. 1.—Multi-vibrator circuit of Abyahamn and
Bloch.

The valve V', is resistance-coupled to the
grid of V,, the large condenser C, being pro-
vided to block oft the H.T. voltage. The
anode of the valve V, is connccted to the
grid of V, through the condenser C. The
anode resistances I, are non-reactive, and the
condensers shown in dotted lines represent
the valve capacitances. We have a strongly
back-coupled system, which can be in stable
balance only when the feedback factor % is
smaller than 1 for all frequencics from zero
up to infinity. The feed-back factor & can
be defined as follows. We assume the feed-
back lead of the arrangement to be broken

* Accepted by the Editor, August, 1941.

at XX and a sinusoidal input voltage I
applied to the grid of the valve V, giving
at the output a voltage 'y which we assume
to be also a sine wave. The ratio Ey/E,
gives the feed-back factor 4. FTor very low
frequencies & will be smaller than 1 on
account of the high impedance of condenser
C. The same result will be obtained for
very high frequencies on account of the valve
capacitances C,. For a middle frequency
range, however, the amplification of the
two valves would make & much greater
than 1; therefore for stable balance one
of the valves, 1/, or I”, must be blocked by
an excessive negative grid voltage. This
gives two possible balances :

1. I, strongly negative whilst E, is
positive,

2. E, strongly negative whilst E; 1is
positive,

where I, and F, denote the grid voltages
of the valves 17, and V, respectively. Neither
of these stable balances can last long on
account of the condenser C which will be
charged or discharged by the current flowing
through the grid leak resistance R. The
voltage built up across the condenser C will
have the tendency to make R currentless
and therefore to return the grid voltage
I, to zero. When the charging or discharging
of C has progresscd so iar that the blocked
valve V, or V, begins again to work, the
feed-back factor %k becomes greater than 1
and each grid voltage will change exponen-
tially to the other value of stable balance.
Thus an oscillation will occur between the
two conditions of stable balance, the fire-
quency of which will be determined chiefly
by the time constant CR available for
charging and discharging the condenser C.
This mode of operation of the circuit arrange-
ment according to Fig. 1 will be made
clearer by considering the wave-form of
the voltages and currents occurring at
ditferent points. Tor simplicity’s sake we
suppose the pentodes 17} and I, to have an
idealised characteristic as shown in Fig. 2.
The working point P with the bias voltage
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—;—I lies in the middle of the straight part

of the characteristic. A negative grid
voltage — a blocks off the anode current.
In the positive direction the grid voltage is
supposed to be practically limited at zero
on account of the strong grid current
occurring with any small positive grid
voltage. Further we suppose the following
relations to be fulfilled for the time constants
in question :

%”«{ RC,<Z RC .. .. (1)
where S is the transconductance of either
valve and R,, R, C are anode load resistance,
grid resistance, and feed-back capacitance
as seen in Fig. 1. The whole process can
thus be divided into four successive phases.
At first the wvalve
capacitances C, will

charge or discharge

very rapidly with the P,
time constant C,/S
until V', or V, will be
blocked. Afterwards | 5
follows the second L

phase of further
charging the wvalve
capacitances C, from
the H.T. supply with the much larger time
constant R,C,. The third phase consists
of charging the feed-back condenser C
through the anode load resistance R, giving
an exponential waveform with the time
constant R,C. During the fourth phase,
the condenser C will charge through the
grid resistance R with the largest time
constant RC. Tor closer consideration we
start from the non-oscillating condition at
the 'working point P in Fig. 2, with the
valves in unstable equilibrium. At the time
{ = o we imagine a small voltage p suddenly
impressed on the grid of V,. During the
first phase we need consider only the valve
capacitances, whilst R, and C are regarded

la

Eg

afz wre Al

Fig. 2.—Idealised valve
characteristic.

as infinite. We thus obtain the differential
equations :
d4ar
4 =S8 .4F, = — LR
I,,=S.4F, @ i (2)
A4, =S . 4E, = — Cvdi]f? . (3)

where 4E | and 4E, are the increases of the
grid voltage with respect to their normal
value represented by the working point P
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in Fig. 2. Eliminating 4E, we obtain
from z and 3:
C,*> d*4E,
4B =g g S
The general solution of this equation is
AE, = A6 + de™ oAt o ()
where

and the constants .1, and A4, will be deter-

mined by the initial conditions. When
= o we have

(AEy) ;.o =0 cC .. )
and therefore :

A, =—4,=4 .. "z o (8
Further, putting p = 4E, for the small
impressed voltage, we have

—S.p=2C,. 4.4

__?

ord = 2 .. . .. (9
therefore :

AE, — —g(ew - (10)
and from (3)

AE, :2(6“' + %) (11)

These formulae give the wave-form of the
grid voltages 4E, and 4/ as the sum of two
exponential curves. The term with nega-
tive exponent will drop rapidly to zero
leaving the other term representing rapidly
increasing changes of the grid voltages,
AE, and 4E, at every moment equal and
opposite to each other. As shown in Fig. 3,
the change of grid voltage 4E, reaches at

the point P, the critical value —gnecessary
to block off the valve V, whilst 4E, at the
same time reaches —}-Z— causing the maxi-
mum anode current to flow in the valve V.
With the transconductance of V', also « = C

v
becomes zero and therefore this phase will
be finished. As the current in V', is twice
its normal value, 4E, will continue to go
negative towards the value — IR, corre-
sponding to the voltage drop across the
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anode load resistance. This second phase
will be governed by the time constant R,C,
which is much larger than C,/S. The re-
sulting exponential curve (d4L,) is shown
in Fig. 3 from P, to P; At the same time
the valve V', being blocked the condenser

AE)
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stant C,/S but in the opposite direction
Fig. 3 shows three half cycles I, II, TII each
from P, up to P,. The first halt cycle I is
different from the third on account of the
assumption that at the time / = o the con-
denser C was uncharged. Beginning from
the second half cycle
IT we have stationary

I

m - .
working conditions, II

and IIl representing

a complete cycle which
will be repeated con-
tinuously.

If we imagine a rec-
tifier, for instance a
diode, inserted in the
Teed-back lead, so that
the feed-back current
can pass only in one
cirection, no oscillation
can occur. If, how-

Fig. 3.—Calculated wave-form of the relaxation oscillator.

C will be charged through the anode load
resistance R, and the internal grid-cathode
resistance of }7,. The latter can be neglected
for the positive voltage range and therefore
the condenser C will charge exponentially
with the time constant CR, towards the
final value [,R, as shown in Fig. 3 (4F )
from P, to P, At the point P, the charging
of C having progressed so far that the grid
potential begins to go negative, the grid
current will stop and the condenser C can
continue to charge only through the large
grid leakage resistance R. This phase is
represented by the exponential curve AI7,
from P, to P, and is governed byv the largest
time constant C(R, + R). At the same
time 4F, and the anode current in V', will
decrease whilst JF, will increase exponen-
tially with the same time constant according
to the relation 4E, = — S . R, . 4E,. At
the point P, the grid voltage JI, has the

. a .
critical value — 5 the anode current in V,

begins to flow and the transconductance of
V, has again its normal value. Hence, a
new half period of oscillation will start,
beginning exponentially with the time con-

ever, the rectifier had
ideal characteristics,
the system would theo-
retically become infi-
nitely sensitive  for
impulses occurring in
the direction in which
the back-coupling is active. Indeed, any
small impulse will give rise to a relaxation
oscillation which, however, will be interrupted
as soon as the current through the rectifier
tends to change its direction, that is after a
half cvcle. We have here an amplifier of
extreme sensitivity and we will refer to an
arrangement of this kind as a  Relaxation
Amplifier.” Fig. 4 shows the circuit diagram.
As seen we have the scheme of relaxation
oscillator according to Fig. 1, but the feed-
back current passes through the diode D
biased by the battery voltage E,.  This
negative bias voltage is so selected that at
the working point the resistance of the diode
D will be high compared with the grid
resistance I, the feed-back factor & becoming
slightly smaller than 1. The system will thus
be in stable balance as long as no external
impulse occurs on the grid of the valve V.
When an external impulse occurs we must
distinguish between two cases :

1. The external impulse voltage is negative.

2. The external impulse is positive.

In the first case the input voltage will be
amplified by the valves V', and V,, and the
anode of the diode will become more nega-
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tive. Hence no current will flow through it
and the feed-back channel remains inter-
rupted.  After the extemnal impulse had
disappeared, the diode voltage goes back to
its normal value and we have again the
starting conditions. In the second case of
a positive impulse, however, the anode of
the diode becomes more positive and a feed-
back current flows through it giving rise
to a relaxation oscillation corresponding to
Fig. 3 where the dotted line 47, represents
the current through the diode D and con-
denser C. At the point P, where the current
would change sign, it will be interrupted
since the diode becomes non-conductive.
Any feed-back through the diode capacitance
will be neutralised by the small neutrodyne
condenser C supplying a negative feed-back.
Fig. 5a shows the characteristic of an ideal
rectifier as we have assumed till now. For
any small negative voltage the current will
be blocked, the diode |representing an
mnfinitely large resistance, whilst for any

i
Fig. 4. —Circuit diagram of the rvelaxation
amplifier.

small positive voltage the diode behaves as
a constant and small resistance R,. Witl
such an ideal rectifier the operation thres-
hold of the relaxation amplifier would be
determined by the bias voltage of the diode
and could be adjusted to any desired small
value. Any positive impulse exceeding the
negative bias voltage would change the
diode resistance from infinity to the small
value Rp and a relaxation oscillation would
start.  In realitv, however, the diode char-
acteristic is curved as shown in Fig. 5b
The diode A.C. resistance (R, = dE,/dl )
decreases continuously as the voltage be-
comes more positive, and therefore a certain
amount of negative bias will be necessary
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to make R, large enough to stabilise the
amplifier. On the other hand, when an
external impulse occurs and a relaxation
oscillation begins, the available diode re-
sistance R, decreases the rate of charging
of the input capacitance (C, + C,) and the
time constant of the exponential wave-form
with which the relax-
I ation oscillation will
begin depends on the
amplitude of the ini-
tial impulse. It is
clear that to obtain
the maximum sensi-
tivity, the working
€ point ought to be ad-
justed on the most
curved part of the
diodecharacteristic (P,
in Fig. 5b). In order
to facilitate the calculation of the wave-
form of the arising relaxation oscillation,
we picture the whole process divided into
small intervals, during which the diode
resistance can be considered as constant.
Further, we will assume that
. I
Rth’U
This means that the exponential wave-form
in question is a much slower process than the
charging of the anode capacitance C, through
the resistance R,. This requirement can be
ensured by shunting the input grid by a
condenser (C, in Fig. 4) large enough com-
pared with the valve capacitance C,. In
this case the valve capacitance C, can be
neglected and the anode load of both valves
V, and V', mav be considered non-reactive.
Thus we obtain the equivalent scheme shown
in Fig. 6. 4E, and 4E, are the input and

Ip

Pe

() (b)

Fig. 5.—Diode charac-
teristics.

o < (12)

:L RL,
AEQT Rg -]-c(J Y IAEd=g.AEg
Fig. 6.

output voltages, ¢ = 5% . R,* the total gain

of both valves. We have the relations :
o1 2 < d N

:c_IL,, JE, AF°TC0(hAL’g

£ R» R,
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d4E, /(g —1 I .
o “a — <’Rncg - Rjd)"bv (13)
from which
AE, = p . (14)
and Sy Ry
R,
oqL = —W (IS)

where p is the change in the grid voltage
occurring at the time ¢t = o, 4E,, AE,, AE»
the voltage variations with respect to their
initial values. For the diode voltage we

obtain :
AEy — AE, — AE, — (g — 1)4E,
=@g—1.p. (16)
Fig. 7 shows %’;" as a function of 4E,

derived from the diode characteristic in
Fig. 5b. For the negative voltage range we
obtain approximately an exponential curve.

|

27

Roo/Rn ——

24

€ €, €, 05 o -5 20
Ep-Epo —*

Lig. 7.

Fig. 8 shows 2R ,C, as a function of BRE-".

D
For any value of R, smaller than Ry, «
becomes positive and a relaxation oscillation
will start. Fig. g shows the wave-form of
AE, for ditferent impulses p occurring at
the time ¢=o0. For p = P, we have
Ry = Rpg.a =0 and JE = constant,
represented by a horizontal line. IFor larger
impulses o becomes positive and JE, will
increase. For impulses smaller than p,
and for negative ones & becomes negative
and 4E, will drop exponentially from p,
towards zero. The curves in Fig. g were
obtained from Tigs. 7 and 8 by dividing the
diode resistance Rp into small intervals.
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Starting from the initial value Rp, we get
from Fig. 8 the corresponding reciprocal
time constant «, with which the grid voltage
AE, starts exponentially. When 4E, has

|
1
2
T >
o OQS
Uo ) Q9
@ 2
] o9,
Y
O’Q
o
o 3 4
RooIRo —
Fig. 8.

progressed to the value 0—2—1 (see Fig. 7) the

diode resistance rcaches the mnext interval
Ry, which, being introduced in Fig. 8, gives
a mnew time constant «, governing the
following part of the exponential curve until

the value f_zfiwill be reached where the

time constant « changes again and so on.
As seen from Fig. g the operation threshold
for starting a relaxation oscillation is given
by p = po. For p > p, the starting value
of dE ,/di, that is the initial slope of the time-
curve in question, will depend on p — p,
that is, the amount by which the impulse p
exceeds the critical value p,. A given value
of AE, will be more quickly reached the
larger the initial impulse p. The whole
process caused by an impulse p occurring
at the time ¢ = o on the input grid of the
arrangement according to Fig. 4, is shown in
Fig. 10. The grid voltage AL, starts ex-
ponentially according to one of the curves
in Fig. 9 corresponding to the initial im-
pulse p. The grid voltage of V, is given by
the relation A4k, — —S.R,.JE, until
the point P, in Fig. 10 where the valve V,
will be blocked. The input condenser C,
will further charge from the H.T. supply
through R,, Rp and €. During this phase
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the charging of C can be neglected since we
suppose the condenser C to be much larger
than C,. At the point P, the input grid
potential becomes zero and the grid-cathode

T Tl
|
|

8

I
I
[

9l o
<l & | o
s—it0 S "
al o ) i
o 4 = L of |
a
£ 1] Il
w 3] T T
< |
E| Jl | /
! } |
LV f !
=TT 1 : ! !
o I | P=po-1-25x16° vouT|
e : ~—
i p=pofe7 | T
o | p-po/2-72
o [ T [ —
I p,p°/2.7 | 1
- L - I | I
o 02 ©O4 06 08 [K+] -2 I-4 () 8 2:0 22
t/RCqg —
Fig. q.

resistance becoming very small, the condenser
C begins to charge from the H.T. supply
through Rp. At the point P, the negative
grid voltage of V', will drop below the value
a and the valve ', begins again
to work. Theanode voltage of V,
drops quickly to its normal value

AE[
AE2
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(R + R,). Now we will consider the case
of an unmodulated sine wave acting on the
input grid. For simplicity’s sake we imagine
the sine wave replaced by a stepped curve
as shown in I'ig. 11 which may be considered
as a series of positive and negative impulses
following each other. The first positive
impulse will start a relaxation oscillation,
as shown in I'ig. 10, the wave-form of which
is independent of the following impulses.
After this relaxation oscillation is finished,
a new oscillation will start and so on, as
long as the impressed sine wave is acting.
The duration of the relaxation oscillation
can be adjusted by choosing the capacitance
C so that an audio-frequency will result
(for instance 1,000 c¢/s); which can be
picked up across C or across the resistance
I or R, in Fig. 4.

As an important application the writer
suggests making use of the relaxation
amplifier in telegraphic receivers. A circuit
diagram for receiving C.W. telegraphy, that
is, telegraphic signals without sound modula-
tion, is shown in Fig. 12. The incoming
R.T. signal feeds into the frequency changer
V. and the changed signal of the inter-
mediate frequency of about 130 kc/s passes
the filter F, to the input grid of an aperiodic
stage V', which feeds into the relaxation
amplifier V.V, The audio-frequency of
about 1,000 ¢/s is picked up across a part of
the resistance R, and fed into the loud-

and the charge remaining on the
condenser C causes the diode to H
go strongly negative and the feed- [
back lead to be interrupted until ‘

[

|

3f2] \'{P2
VIR

{IaE

/e

through the resistances % and R,
We suppose R, to be small com-
pared with R and therefore the
discharging of C produces only a
small negative voltage on the grid
of V,, which decreases exponen-
tially. At the point P, in Fig. 10,
practically the wliole process is
finished and the starting condi-
tions of balance are established.

the condenser C discharges slowly i ‘L ’
—_
l ‘

AEC!'
ald

Vig. 10.—Calculated wave-form of the relaxation amplifier.

The system remains in stable balance until a
new external impulse occurs. The duration
of the whole process will be determined
chiefly by the largest time-constant C

speaker valve V;. During the R.F. signal,
a sound of about 1,000 ¢/s will be audible
from the loudspeaker L. Tt should be
pointed out that the relaxation amplifier
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can be used for the same purpose in con-
junction with any broadcast superheterodyne
receiver. The signal can be picked up
directly from the anode of the L.IF. stage of
the broadcast receiver and impressed on
the input grid of the relaxation amplifier
through a large condenser to block off the

E

Fig. 11.

H.T. voltage. The output of the relaxation
amplifier, that is the sound frequency built
up across the resistance R can be impressed
directly on the pick up terminals of the
broadcast receiver. The usual method for
the same purpose of having a beat-irequency
oscillator acting on the LF. stage of the
broadcast receiver is more complicated. The
relaxation amplifier used for telegraphic
purposes gives the further advantage of
producing a strong A V.C. effect. This
will be clear when we consider the sound-
frequency output as a function of the input
signal strength. As long as the input signal
is smaller than the operation threshold of
the relaxation amplifier no sound frequency
will be realised at the output terminals of
the relaxation amplifier. For any signal
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amplitude exceeding the threshold value the
relaxation oscillation, causes the two valves
to be completely opened and blocked suc-
cessively and therefore produces at the out-
put terminals the same andio-amplitude no
matter how large the input signal. Large
variations in the field strength of the in-
coming signal will therefare have no effect
on the output ol the relaxation amplifier.
Another embodiment of the relaxation
amplifier is shown in Fig. 13. The second
valve in Fig. 4 serves as a phase inverting
valve and is omitted in the device shown
in Fig. 13. The phase inverting is accom-
plished by means of the transformer 7. The
plates of the duo-diode I»\D, are connected
respectively to the two ends of the secondary
coil of the transformer 7', whilst the middle
tapping point .M and
the diode-cathode are
connected to the grid
and cathode of the
valve V' respectively.
Across the grid input
of the latter a con-
denser C is connected.
On account of the
duo-diode DD, the
feed-back current al-
ways makes the grid
of V go negative.
Therefore for positive
impulses acting on the
input grid we have a
negative feed - back,
that is, suppressing the initial impulse,
whilst for negative impulses we obtain a
positive feed-back, that is, supporting the

Fig. 13.—Relaxation

amplifier with trans-

Joviner for phase 1m-
verting.

N

1]

¥ig. 12.—Circuit diagram for receiving C.W. telegraphy signals.
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initial impulse. In the latter case a re-
laxation oscillation will start, the wave-form
of which can be easily calculated. Consider-
ing the circuit diagram in Fig. 13 we have
the following relations :

S’AEg:AIa (17)
AE, | dAE, B
2l Co AL = (18)

and considering the voltages across one
half of the secondary coil and diode we
obtain :

; d d
AE, = Rydl, + L3 Al + M5 41,

(19)
where S is the slope of the valve V, 4L, the
grid voltage, 41, the current in the primary
and 47, that in one half of the secondary
coil of the transformer I and the diode D,
or D,, L the inductance of each half secondary
coil, M the mutual inductance between the
primary and secondary coil, Rp the actual
diode resistance and R the grid leakage
resistance. As pointed out before, the sign

of the induced voltage W giA] « depends on

the sign of the initial impulse determining
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On putting 4E, = ¢* we get from 20 the
characteristic equation :

Re 1 . MSy HE
JCIS RS S
(1)
which gives for the reciprocal time constant :
_EMS Ry 1
2LC 2L 2RC

o2

/ r4 Ko

L/ [£MS R 1) TR
2LC 2L 2RC LC

(22)

The wave form of the grid voltage JE, is
given by :

(23)

where p is the impulse occurring at the time
! =0, o; and «, the two reciprocal time-
constants from equation 2z. Onlyv with the
upper sign of M will it be possible to obtain
positive values for « when the diode resist-
ance R, becomes smaller than

MS L

4B, =2 (e 4 e

which of the two half coils will enter into Rpy = e (24)

action.  Eliminating 4/, and 41, gives ¢ RC
further : A mnegative impulse p > po will be amplified
/ Ry d4E ,/ L__ by the valve V and cause the diode D, to go
AEa(\I 25 R + 7 Y RpC +7€ - MS) postitive so that the diode resistance K, will
e become smaller than R,,. On account of the
@ lL, term with positive index the negative voltage
de L0 (20) of the grid will increase until the valve V

pia
i: FES_—/ 5’
]
Fi

T T I

b

Fig. 14.—Circuit diagram for rveceiving C.W. telegraphy signals incorporvating the velaxation
amplifier with transfoviner as phase inverter.
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becomes blocked. With the anode current
the induced voltage in the secondary coil
will also disappear and due to the charge
remaining on the condenser C, the grid
voltage A4E, biases both diodes strongly
negative thus interrupting the feed-back
lead. Therefore the condenser C begins
to discharge exponentially through the
resistance R with the time constant CR.
The grid voltage and with it the diode
resistance will thus return to their initial

values. The system will now remain in
balance unless a new negative impulse
occurs. In the case of an external voltage

of sine wave-form we find the resulting
effect by the same considerations -as before.
If the time constant CR is chosen to give
an audio-frequency, we obtain an audible
output so long as the incoming wave is
acting. Fig. 14 shows a circuit diagram
for receiving C.W. telegraphic signals, incor-
porating this form of relaxation amplifier.
The mode of operation is similar to that of
the circuit diagram in Fig. 11 described above,

Standards for Magnetic
Materials

HE British Standard Specification for Magnetic
materials for use under combined D.C. and A.C.
magnetisation (B.S.S., 933-1941), published

in March, deals with the subject of incremental
permeability and the accompanying iron losses
when an alternating magnetisation is superposed
upon a steady magnetisation, a condition often
occurring in radio apparatus. Specifications are
given for silicon-steel and for nickel-iron alloys in
the form of strip of various thicknesses. For
silicon steel it is recommended that the D.C.
magnetising force shall not exceed 5.0 oersteds,
suitable values being 0.2, 0.5, 2.0 and 5.0. The
superposed magnetising force should have an
amplitude not exceeding 0.5 of the D.C. magnetising
force, suitable values being o.o1, 0.05, 0.2 and o.5
of the D.C. value. The recommended values of the
frequency are 50, 100, 300, I000 and 3000 c¢/s.
In the case of nickel-iron alloys the d.c. magnetising
force should be less, suitable values being o.1, 0.2,
1.0 and 2.0, but the other figures zre the same.
Three different test methods are described, viz.
the ballistic galvanometer, the A.C. potentiometer,
and the modified Owen bridge. The test samples
can be rings, strips or assembled cores with inter-
leaved joints. There is a useful appendix dis-
cussing the presentation of technical data for the
design of inductors with air-gap magnetic circuits,
a subject that calls for considerable care if the
best results are to be obtained.

It is a pity that more care was not taken, even
in the present circumstances, in the final prepara-
tiorn of a specification published by the British
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Standards Institution. On p. 19 there are variable
resistances which on the next page become variable
resistors ; the next time they occur they have
reverted to resistances, but only to change again
on the next page to resistors. Condensers and
capacitors play the same game throughout the spe-
cification as do also inductances and inductors.
On p. 21 there is a reference to “ a large capa-
citor ' whereas, as a matter of fact, the size of the
capacitor is immaterial, so long as it has a large
capacitance. The complication referred to on
p- 16 is not due, as stated, to a symmetrical current
waveform but to an asymmetrical current wave-
form—a very different thing. On p. 18, line 13,

“ the mean value of H " is surely a mistake ;  is
the minimum value.

On p. 5 there is a reference to the ‘‘ applied
superimposed modulated component of magnetising
force.” Now the applied alternating magnetising
force is usually of constant amplitude and is there-
fore not modulated. One can perhaps regard
the resultant variation of H as due to the modula-
tion of the D.C. value by the applied A.C. com-
ponent, which can then be called the modulating
but certainly not the modulated component.

In the bibliography Dannat should be Dannatt
and there is something wrong with the page refer-
ence to Hague’s ** Alternating Current Bridge
Methods ' ; the section dealing with superposed
A.C. and D.C. is on pages 497-498, not 374-377.

G. W. 0. H.

Replacement Valves
An Official List

O assist in the choice of suitable alternative
valves for the many types that are now
scarce, the British Radio Valve Manufac-

turers’ Association has prepared a list of equivalent
and ‘‘ preferred '’ types.

This list, which has been issued by The Wireless
World in booklet form, costs 1s. through news-
agents or bookseliers. Direct from our publishers,
by post, the cost is 1s. 1d.

The Industry

N illustrated catalogue containing an engineer-

ing description of the Type I.S.4 short-wave

transmitter has been issued by Standard
Telephones & Cables, Ltd. (Radio Division), Oak-
leigh Road, New Southgate, London, N.1r1.

A limited number of new technical catalogues
dealing with oil and mercury high vacuum diffusion
pumps have been prepared by W. Edwards & Co.,
Southwell Road, London, S.L.5.

Wright & Weaire, Ltd., report that Mr. R. H. Fox
has resigned from the board of directors and from
his executive position as works director.

Due to unexpected delays, copies of ** Thermionic
Valve Circuits,” by Emrys Williams, advertised by
Pitmans in our November issue, will not be available
until early in January
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Coupling Circuits as Band Pass Filters—Part IV’
By E. K. Sandeman

(Concluded from page 454 of November Issue)

Shunt Capacitance—Mutual Coupling
HE circuit of this is shown in Fig. 1
T and a solution will be devised for the
case where L, = L,. Two cases arise
according to the sense of the mutual in-
ductance M between I, and L, :

Normal Circuit : M Negative.

The circuit in which the coils are connected
in series opposing will be called the Normal

circuit, since, if the
°2 capacitance of the con-
Lg gl denser and the react-
N o ance of L, and L, were
‘_) L made infinite, and the
c coupling factor
| o T 02 M

llg. I. ,\/Lle

were made unity, the circuit would behave
as if there were a straight connection
between terminals 1, 1 and 2z, 2.

Reversed Civcuit : M Positive.

The circuit in which the coils are connected
in series aiding will be called the Reversed
circuit, since, under the ideal conditions
postulated for the Normal circuit, the Re-
versed circuit would behave as if there were
a cross connection between terminals I, I
and 2, 2.

This network, in both the Normal and
Reversed connection, may have such values
assigned to its parameters as to make it
constitute a low pass filter. The derivation
of the design constants of the structure for
this purpose is given below. Only the case
for the Normal circuit is considered, since to
derive the corresponding formulae for the
Reversed circuit it is only necessary to
reverse the signs of M and K.

Normal Circuit

Determination  of short  circuul
looking into terminals 1, 1.

1impedance

Choose current conventions ¢; and ¢, as

* MS. accepted by the Iiditor, June, 1941.

indicated in Iig. 1. Kirchhoft equations
can then be set up as below when terminals
2, 2 are short circuited, and a voltage ¢ is
applied across terminals 1, I.

. . 1 R %
@1(] 1w + C?)’ — ’LZM]w = _' 2

Jw
.. (1)
VIR IV L )
llM]w ]2L2.7w C] Cjw ("’)
From (1)
: I
: M]w_f_(,?j‘w . F MCw?
PR e oA
szw + C]w
(3)
Substituting (3) in (1)
¢ , I
A Lyjw+ G
[ a g I I — MCw?
Mo+ )| o7 s
. I I | (1 — MCw??|
Lyjw + 7 @z‘ T _L,Co? |
. Mo(Cw* —2) +JLyw
Lo 27 T cet T
4)
Ty — LiLCw®+ Mo(MCw®—2 + Lyw
I~ LyCw?
= short circuit impedance
- Z, tanh P : s 2. o (3)

where 7, is the image impedance at 1, I
and P is the propagation constant of the
structure.

Open Civcuit Impedance looking into 1, I.

By inspection of Fig. 1, the open circuit
impedance

Z,coth P = j(Lyw c\ (6
w
I & .
C’,-].w (I — L1Cw‘) Ps > g \7)
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Now assume L, =L,
Z,=Z,=Z say.
Then {rom equations (5) and (6)

- L say, so that

2-tope  Morce o1 L
— 21
o percape )

When w = w,Z>=0 or ow. Since only
/% =0 gives a finite value to w, when
w=w,Z =0. Putting 7 =oand w =w

in (8)
(L — MY 2 %L_Eili[,
V2L —2M
o I C(L* — M?
———

Phase Shift Characteristics of both Normal
and Reversed Networks

Inspection of the network shows that at
zero frequency the phase shift is zero, and
that as the frequency is increased a lagging
phase shift is introduced. The last point
can be seen more clearly by drawing the
equivalent 7" for the coupled inductances
L, and L,, using a positive value of K for
the normal circuit and a negative value of
K for the reversed circuit. Inside the pass
band the propagation constant is imaginary,
the attenuation being zero. In equation (0)
it is therefore permissible to put P = jB
where B is the phase constant of the network.

In each network therefore

y . . . I
Z coth jB Zjcot B = j(Lw - ==}
. . al ‘ rLNE J
. B = cot Z,(Cw Lw) (10)

Inside the pass band Z is real and positive.
Hence, when w — o0, B = o0, and when

I
© = Te B = go deg. lag. (Lag because

examination of (10) shows the phase to
increase continuouslv in the same direction,
and, as indicated above, the initial phase shift
at low frequency is lagging.)

2

oEy e
and substituting this value of w in (10) and

Q2

the value of Z from equations (8) and (8a),

At the cut oft frequency, w
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Zw
I )
E — Lw-
= cot?! BEZVA =
w,\ 2__?2 (L2_A[2)w2
cot—1
I z‘L
T crEm )
LEH )
T
T, 2L
cY M+L’
- cot~1 =
o, \/ ALF M) 2L =M
C C
cot=}{ — oo o or 180 deg.

From the considerations given above the
zero value is excluded. The network there-
fore introduces lag varying from zero at zero
frequency to 180 deg. at the cut-off frequency.

For evaluating B numerically at all fre-
quencies equation (12}, derived below, should
be used, as substitution in this is easier.

Value of Propagation Constant of Norma)
Circuit inside and outside the Pass Band

The relation between cosh P and coth P
is given by
Cota P
V coth?P — 1
Inserting in this the value of coth P from
(6), and putting Z, = Z,

cosh P =

J Lo
L (Lw — —)
v Co’
cosh P = ———— e
1 T -
\/‘“Z_z(Lw o)
Now substitute in this the value of 7
from (g9) and (ga).
. 1
J(Lew )
e VI S O
Lt 4 2k
(22 C
A ZL,—ZM 4L 202 — M2
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" I I 1 A note on the evaluation of A4 from
ke = C_w) YT Cw equation (14) may be useful.

= == - -~ (11 The equation to be solved is in the form
. I 1 =k
j(Mw Cw) Mo Co A . sinh—1Q. .
or sinh 4 = Q which may be written
Inside the Pass Band . et —e4) = Q
. Lo — Cow Put ¢! = v from which we get » — == 2(Q)
Cosh P = cosh jB = cos B = ———— ¥
Mo — L orr? —2Qr —1=0
’ Cow T
(12) , 20+ VaQ  + 4
2

Quiside the Pass Band
cosh P = cosh (4 + 7B)

T
o=
C
= Iw == Qn say (13)
Mw _—C—;

Inside the pass band @, and @, are less than
unity, and the phase shift is given by equa-
tions (12) and (12a). Outside the pass band
Q, and Q, may have any real value positive
or negative, and the only values of B which
satisfy cquations (13) and (13a) are o and
180 deg. (since the cosh of a complex quantity
is a complex quantity, while ¢, and @, are
real). The value of I3 which obtains in any
non-pass range is the same as the value of
B at the cut off frequencies which bound
the non-pass range, and is constant at that
value throughout the non-pass range. In
the present case the value of B in the non-
pass range is the value of B at the cut off
frequency as determined below. This is
180 deg.
Attenuation outside the pass range :

from (13)
cosh (A + jB) = cosh (1 + j180 deg.)
I
Lo —
— sinh 4 = — %w
Mo — Co
I
— — Lw
. A = sinh-! Co e (14)
Mo = ¢,
I
— Lw
;. A = sinh™?! Gt .. (14a)

i
Mo Co

Q@+ VPt (15)
The plus sign is taken since » must evi-
dently be positive.

Derivation of Design Equations for Normal

Circuit
When w = o, from (8)
. 2L —2M 2L(1 —*
8= — 2L ) c ) (16)

Hence, if L, & and Z are chosen, C is deter-
mined [rom equation (16), or if any three of
the four quantities are chosen, the other is
determined by the same equations. w, is
then determined by equation (g).

If Z, w, and k are chosen

From (16), L :TIC_Z_z—K) (17)
Squaring (9) and substituting from (17)
2CZ?
e A0 ot
s ET
G JZZ\/i T ; (18)

From (17) and (18),

74 \/ T —
L w (1T —RYI1 4k
- Z
C2nf VI — kY
Summary of Design Equations
Normal Circuit Reversed Crrcuil

2L(r — &) 72 2L(1 + k)

72
© C
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¢z . cz

L=sa—h - 2(1 + &)

@ “JC(T:MB

_ 2 1=k 2 itk

AR EN czN1 %

2 1 —k 2\/-1-—{—/::

¢ _QCZ\/I Tr “TazZNi =k
Z z

L= w ,_A/I k? L w, \/—I ~—_};;

Series Capacitance-—Mutual Coupling

The circuit of this is shown in Fig. 2.
As in the case of the shunt capacity Mutual
Coupling two cases
arise according to the
sense of the mutual
inductance )M between
L, and L,. The Nor-
mal circuit will be
taken as the one in
which a straight
through connection . is effectively obtained
if the condenser is removed, and the induct-
ances made infinite and the coupling factor
made unity. The Reversed Circuit is that
in which, under the same conditions, an
effective commutation results.

When the inductances L, and L, are equal
both Normal and Reversed circuit may have
such values assigned to their parameters
that they constitute high pass filters.

The derivation of their parameters for this
purpose is given below.

Fig. 2.

Normal Circuit
Replacing the coupled circuit in Fig. 2,
constituted by L, and L, and their mutual
inductances, by the equivalent 7, when
L, = L,—= L, the circuit of Fig. 3 results.

Short Circuat Impedance.

By inspection, the impedance looking
into either pair of terminals with the other
pair short circuited.

(1 — A Ljw
E— r i '27-77 72 (19)
I — (1 — })LCw

where P is the propagation constant of the

structure and Z is the image impedance.

— Z tanh P
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Open Circurl Impedance.

By inspection, the impedance looking
into cither pair of terminals with the other
pair open circuited.

_[x — (1 — P)LCw?]|Ljw

=7
I —2(1 — A)LCw? coth P
(20)
From equations (19) and (20)
2 2,,2
P (k2 — 1)L%w (21)

I —2(1 — k)LCw? "’

When w = w,, £ =0 or o. Since the
numerator can never equal zero and the
denominator can never equal infinity for
finite values of frequency and components,
a single cut off frequency exists, i.e., when
Z = oo, so that

1 —2(1 —k)LCws2 =0

: (22)
2(1 —k)LC
Further, from equation (21), when w ~ o,
Z2? is negative so that Z is imaginary. Hence
the section is a high pass filter.

or w, =

Phase Shift Characteristic of Network

From inspection of Fig. 3 the phase shift
introduced at very high frequencies tends
to zero and is a lead- =
ing shift. At infinite i
frequency the phase
shift is zero.

Inside the pass band
the propagation con-
stant is imaginary, the
attenuation being zero. |
In equation (19) it is
therefore permissibleto
put P = jB, where B is the phase shift con-
stant of the network, whence

Fig. 3.

] o B Ljw
Z tanh jB = Z (+ — R)Ljow
tanh j jtan B o — F)LCa?
, L @ = P)Le J
- §=tan LZ 0t — MLcay] @3

At the cut off frequency Z = oo, so that
B — o0 or 180 deg. Inspection of equation
(23) shows that the phase rotation between
w = infinity and o = w,, cannot exceed
180 deg., hence, since the phase shift at
w = infinity is zero, at w, the phase shift
is 180 deg. lead.

The network therefore introduces a leading
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phase shift varying from 180 deg. at the
cut off frequency to zero at infinite frequency.

To evaluate the phase shift at other fre-
quencies in the pass band, equation (23)
may be used if substitution for Z is made
from equation (21).

Derivation of Design Equaiions.

From equation (21), when w = o

(xt —A3)L L
2 =

Hence if L, k and Z are chosen arbitrarily
or {from any specific considerations, C is
determined from equation (24). Similarly if
any three of the four quantities in equation
(24) are chosen, the other is determined.
In all cases w, is then determined from
equation (22).

If Z, w, and k are chosen.

From (29) L = T (25)
Squaring (22) and substituting from (25),
w e !
S e
2(1 — &) Tk
I T+ k
€= ez Vit (20)
From (25) and (20)
Lo x| [TTR
14k 202 VI —k
S
T VTR (@7)

Reversed Circuit

The equations for this can be obtained
from these for the normal circuit by replacing
k by —k. Txamination of these equations
shows that the circuit is also a high pass
filter, and that the phase shift varies from
180 deg. lead at the cut off frequency to
zero at infinite frequency.

Summary of Design Equations
Normal Circuit Reversed Carcuit

I

\ 2(1

I

RLC “° _‘/zﬁ + RLC
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or or
I I
f(' Y S T fﬂ - ﬁ/—— —
2nV2(1 —k)LC 2nV2(1 + R)LC
L L
2 _ 1 — pa— — pd
2P =31+ k)~ 2t =31 — k=

1f Z, w, and % are chosen :

1 /IT/?, c__1 x/I—/e

C =

20 ZNT — k 2w Z V1 + k
A VA
L= —=- L= "
w NI — k2 w N1 — k?

The reversed circuit therefore permits
the use of smaller values of condenser,
assuming the coupling factor £ to remain
the same.

Provided the correct value of C is used,
the same performance from the point of
view of cut off and impedance can be obtained
from Dboth circuits using the same inductances
and coupling factor. The phase shift char-
acteristics will however differ as can be
seen by substituting equation (2I) in equa-
tion (23) and comparing the resultant
formula for the phase shift with the same
formula with the sign of % reversed.

Correspondence

* The High Frequency Properties of Various Forms
of Wire Specimens *’

To the Editor, The Wireless Engineer.

Sir,—In the review, in the October issue, of my
IE.R.A. Report on '“The High Frequency Pro-
perties of Various l'orms of Wire Specimens
(Ref. M/T69) some observations were made which
I venture to suggest may somewhat mislead as to
the true facts of the situation. I might say at this
point that the report in its original form, based on
work carried out by me as a post-graduate student
at the LL.R.A. Laboratory, was submitted as a
thesis of the University of London, before Mohring's
article, though published, was available to me,
whilst the work was begun previous to this pub-
lication.

In addition :

(1) The second method of measurement given
in my report renders easy the substitution of
different wire specimens and ensures that there
is no undesirable discontinuity in the materials in
which equality of current is assumed. The vacuo-
junction method of Méhring has not these advan-
tages.

(2) Mohring’s frequency limit appears to be
about 100-150 Mc/s; my range extended to 250
and 400 Mc/s. In interest of technique and con-
tent the difierence is material.
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(3) The decrease of A.C. resistance with longi-
tudinal field at very high frequencies forms, 1
believe, a novel contribution as to the persistence
of this effect, which is important in its theoretical
interest and still more in its applications. The
implications of the specific use of mumetal in this
connection appear to have been overlooked.
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() Arnold’s formula was only used for inter-
polation and therefore the distinction between
0.25 and 0.26 in the constant term is irrelevant.

Finally, although the typographical errors are
regrettable, they are outside my province and
absent from my thesis.

Swanage, Dorset. G. G. SUTTON.

Wireless Patents
A Summary of Recently Accepted Specifications

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

DIRECTIONAL WIRELESS

536 485.—Direction finder in which a cathode-ray
tube is used to indicate both the direction and
‘“sense "’ of an incoming signal.

Marconi’s W.T. Co.; C. S. Cockerell; and
G. P. Parker. Application date, 25th Mavch, 1939.
536 950.—Phase-shifting circuit for keying a radio-
navigational system of the overlapping beam type.

Standard Telephones and Cables and W. L.
McPherson. Application date 1st December, 1939.
537 089.—Radio-navigational system in which the
D.F. and compass readings are correlated on a
single cathode-ray indicator.

Mavconi's W.T. Co. (assignees of D. G. C. Luck).

Convention date (U.S.A.) 31st January, 1939.
537 118.—Direction-finding system in which two
crossed frame aerials are alternatively coupled to a
single vertical aerial to produce a ' reversed
cardioid '’ effect in the receiver.

Telefunken Co. Convention date (Germany) 6th
December, 1938.

RECEIVING CIRCUITS AND APPARATUS
(See also under Television)
536 171.—Band-pass filter circuit including positive
and negative resistances and a quarter-wave trans-
mission-line coupling.

Mavconi’'s W.T. Co.; N. M. Rust; J. D. Brails-
ford ; and E. F. Goodenough. Application date
5th October, 1939.

536 412.—Tuning system with band-spreading
on the short waves arranged to give equal accuracy
of adjustment throughout the short-wave range.

Philips Lamps. Convention date (Germany) 13th

October, 1938.
536 440.—Heterodyne wireless receiver in which a
secondary-emission valve is used as a mixer, the
grid-cathode circuit being tuned to the signal
frequency and the secondary or target circuit
to the local oscillations.

Philips Lamps. Convention date (Netherlands)

7th January, 1939.
536 450.—Automatic gain control system in which
an auxiliary electrode in a valve is used to develop
a voltage which is fed back negatively to control
the signal output.

Mavrconi’s W.T. Co. (assignees of T. M. Shrader).
Convention date (U.S.A.) 12th November, 1938.

536 505.—Superhet receiver with permeability-
tuning devices for maintaining a constant fre-
quency difference between the signal and local-
oscillator circuits.

Johnson Laboratories Inc. (assignees of D. V.
Sinninger). Convention date (U.S.A.) 10th April, 1939.

TELEVISION CIRCUITS AND APPARATUS

I'orR TRANSMISSION AND RECEPTION

536 436.—Saw-tooth  oscillation-generator, par-
ticularly for television, comprising a pentode valve
to which a cut-off bias is applied during the initial
portion only of the retrace interval or back stroke.
Hazeltine Corporation (assignees of J. C. Wilson).
Convention date (U.S.A4.) 14th January, 1939.

536 453.—Single hard-valve circuit for generating
saw-tooth oscillations of large amplitude par-
ticularly for driving the magnetic deflecting system
of a cathode-ray tube.

Standard Telephones and Cables ;
Shannon ; and P. K. Chatlerjea.
date 14th November, 1939.

D. S. B.
Application

536 588.—Means for discriminating between pulses
of different durations but similar wave-form, par-
ticularly those used for scanning in television.

Standard Telephones and Cables and W. A. Beatty.
Application date 17th November, 1939.

536 720.—Projection screen for television, made of
transparent crystals which exhibit local opaqueness
when scanned by the electron stream of a cathode-
ray tube (addition to 513 776).
Scophony and A. H. Rosenthal.
1st fune, 1939.
536 803.—Oscillating system for scanning in tele-
vision comprising a number of closely-adjacent
mirrors arranged to oscillate about parallel axes.
Scophony ; F. Okolicsanvi; and A. J. Gale.
Application date 24th July, 1939.
537 119.—Time-base circuit for a television receiver
with means for preventing distortion of the raster
due to leakage inductance in the magnetic deflecting
system.
Standard Telephones and Cables and W. A. Mont-
gomery. Application date 7th December, 1939.

537 142.—Saw-tooth oscillation-generator producing
impulses of rectangular wave-form, and of adjust-

Application date
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able duration, particularly for transmitting televi-
sion signals.

Standard Telephones and Cables ; R. M. Bavnavd ;
and W. Kram. Application date 10th November,
1939.

TRANSMITTING CIRCUITS AND APPARATUS
(See also under Television)

536 963.—System of multiplex telephony in which
periodical pulses are transmitted in each channel
and modulation is effected by their partial or com-
plete suppression.
Philips Lamps.
February, 1939.

537 076.—Modulating system in which the current
is fed to the aerial through two or more amplifiers
in different phases so as to maintain a constant
output from each though the vectorial sum varies
in amplitude with the applied signal.

Soc. Frangaise Radio-Electrique. Convention dates

(France) 2nd and 29th Decewber, 1938 and 25th
February, 1939.
537 og1.—Multiplex telephony system in which the
separate signals are transmitted simuiltaneously in
the form of modulated impulses of the same fre-
quency but displaced in time.

Philips Lamps. Convention date (Germany) 20th
February, 1939.

Convention date (Gervinany) 3vd

CONSTRUCTION OF ELECTRONIC-DISCHARGE
DEVICES

536 730.—Method of manufacturing a cathode-ray
tube incorporating a fluorescent screen with
secondary-emission properties.

R. H. Colborne. Application date 23vrd November,
1939-
537 175.—Cathode-ray modifier or modulator in
which an electrostatic field across the anode-cathode
path is combined with a transverse electro-magnetic
field to divert a portion of the electron stream to a
collector anode.

L. J. Blumenthal and A. Pevelinann. .1pplication
date 23vd October, 1939.
SUBSIDIARY APPARATUS AND MATERIALS

535 927.—Aleans for extending the effective volume
range of a recording device of the telegraphone
type.

Electrical Research Products Inc.
date (U.S.4.) 29th Julv, 1939.
535 961.—Radio altimeters, operating by the re-
ception, alter reflection from the ground, of a
frequency-modulated signal.

Marconi’s W.T. Co. (assignees of R. C. Sanders,

Convention

Junior). Convention date (U.S.A.) 28th January,
1939.
536 042.—Signalling system in which electro-

magnetic waves, of a predetermined frequency, are
used to produce a luminous indication.
E. Molina and D. Desmidt. Application date 4th
Mavch, 1940.
536 066.—Microphone with a highly-directional
characteristic which is independent of frequency.
Marconi’s W.T. Co. (assignees of H. F. Olson).
Convention date (U.S.4.) 31st October, 1933.
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536 100.—Method of feeding the rotary drum used
for receiving facsimile signals.

Standard Telephones and Cables (coninunicated by
G. Deakin). Application date 1st November, 1939.

536 126.—Interlock switching arrangement for a
combined racdio transmitter and receiver, particu-
larly for use at aircraft stations.

Marcont’'s W.T. Co. and T. N. D. Phillips.
Application date 27th February, 1940.

536 153.—Saw-tooth oscillation generator with auto-
matic voltage regulation to ensure a long and
linear working or scanning stroke.

Hazeltine Corporation (assignees of H. 4. Wheeler).
Convention date (U.S.A.) 13th February, 1939.
536 215.—Time-base circuit of the ““ self running "
type with means to stabilise the charging time of
the condenser against voltage fluctuations in the
supply.

Standard Telephones and Cables ;
Shannon ; and P. K. Chatlerjea.
18th Adugust, 1939.

D. S. B.
Application date

536 217.—Time-base circuit with means for en-
suring linearity and for controlling the amplitude
of the output wave without affecting its frequency.

Standard Telephones and Cables; D. S. B.
Shannon ; and P. K. Chalterjea. Application dale
8th September, 1939.

s

536 229.—'* Grounded-plate "’ amplifier arranged in
push-pull for handling very high frequencies.
Marconi’'s W.T. Co. (assignees of J. W. Conklin

and S. Gubin). Convention date (U.S.4) 15th
November, 1938.
536 284.—Tuned relay, responsive to a double

signalling frequency, with an intervening time
delay, for remote control systems.

R. M. A. Swmith; G. L. Woolnough ; D. R. Price ;
and Metropolitan-Vickers Electrical Co. Application
date 15th January, 1940.

536 292.—5Stabilised direct-current amplifier, par-
ticularly for handling photo-electric currents without
“drift 7 and suitable for use in facsimile signalling.
Mavcon's W.1. Co. (assignees of M. Artzl).
Convention date (U.S..4.) 7th October, 1935.

536 349.—Dry-contact bridge circuit for a fre-
quency-changing circuit, or for a ‘‘ third order ”’
modulating system, particularly in connection with
carrier-wave signalling.

Standard Telephones
R.O. Wise).
1939.

5360375.—Method of cross coupling two screen-
grid amplifiers, particularly for use as an inter-
ference suppressor. )

Société  Frangaise Radio-LElectrique.
date (France) 10th November, 1938.

and Cables (assignees of
Convention date (U.S.4.) 27th April,

Convention

536 538.—Thermionic amplifier circuit in which a
constant gain is maintained, in spite of variations
in the valve characteristics, by utilising an auxiliary
and locally-derived *‘ checking *’ circuit.

Radio Transwission Equipment and C. E. G.
Bailey. Application date 24th Noveinber, 1939.
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PROPAGATION OF WAVES

3219. OBSERVATIONS OF FREQUENCY-MODULATION
PrROPAGATION ON 26 MEGAcYCLES [Simplified
Analysis showing Distortion occurring with
Two-Path Transmission consists of Intro-
duction of New Modulation Frequency
which is Frequency-Modulated and is Not
Harmonically Related to Fundamental
Modulation Frequency: Riverhead Obser-
vations from WgXJA, Kansas City (1150
Miles)].—M. G. Crosby. (Proc. I.R.[Z.,
July 1941, Vol. 29, No. 7, pp. 398-403.)

3220. F'URTHER COMPARISONS OF METEOROLOGICAL
SOUNDINGS BY Rap1o WavEes wiTH RaADIO-
soNpDE DaTa [and the Iffects of Water
Vapour & Condensed Drops].—A. W. Friend.
(Bull. Am. Meteorol. Soc., Feb. 1941, Vol.
22, No. 2, pp. 53—-59: Discussion pp. 59
61.)

For a previous report see 3728 of 1940. ‘' By
radiosonde comparisons and improved operating
techniques 1t has been found possible to make the
older equipment [7 of 1940 : “* older ”” in comparison
with new apparatus not yet in regular usc] yield
many more data. . . . The weaker tropospheric
radio-wave reflections from discontinuities in upper
air regions are made observable only because of a
continuous background of radio-wave pulse re-
flection [reflection coetficient around (o0™* to 1077]
of sufficient magnitude to cause an observable rise
in the interference background amplitude level. . .
It is believed possible to detect [ in many cases
before visible clouds are formed ' : ¢f. 964 of
March] by means of radio-wave echoes the approxi-
mate heights of most cloud formations . . .’
[especially of clouds formed by convection under a

temperature - inversion boundary]. The wave-
length used was 123 m. For another summary
see Sci. Abstracts, Sec. B., Aug. 1941, Vol. 44,

No. 524, pp. 161-162.

3221. THE EFFECT OF THE DIELECTRIC CONSTANT
OF THE AIR ON THE FREQUENCY STABILITY
ofF OscILLATING CircuiTs [Investigation of
Influence of Temperature, Relative Humidity,
& Pressure on the Dielectric Constant].—
Volpert. (See 3292.)

3222. MEASUREMENTS oF THE DELay aND DiIrEC-
TION OF ARRIVAL OF ECHOES FROM NEAR-
By SHORT-WAVE TRranNsMITTERS.—C. F.
Edwards & K. G. Jansky. (Proc. I.R.E.,
June 1941, Vol. 29, No. 6, pp. 322-329.)
A summary was dealt with in 1292 of May.

3223. AN  AUTOMATIC [ONOSPHERE STATION.—
F. Ya. Zaborshchikov, D. N. Krasnolobov,
& A. 1. Fomina. (/lektrosvyaz [in Russian],
No. 1, 1941, pp. 18-30.)

A description of the equipment developed in
Russia for automatic recording of the frequency/
height characteristics of the ionosphere. Pulses
of continuously varying frequency are radiated at
a rate of 50 per second and the delay between the
sending and receiving of the impulses is registered
on a film by a cathode-ray oscillograph. The main
characteristics of the equipment are as follows —
(1) The frequency range is 1.5 to 15Mc/s. (2)
A complete frequency height characteristic can
be taken in 5 minutes. (3) The transmitter and
receiver are synchronised by a common oscillator.
(4) The output circuit of the transmitter serves
also as the input circuit of the receiver. The
equipment is described in detail, and several circuit
diagrams are included. A station of this type
has already been in regular service for six months.

3224. DISTRIBUTION OF ATMOSPHERIC OzONE [New
Theory for Greater Amount of Ozone in
Polar Regions & consequently in High-
Level Currents of [Polar Origin: Ozone
Distribution as Index of Changes in Circula-
tion].—O. R. Wult. (Bull. Am. Meteorol.
Soc., Feb. 1941, Vol. 22, No. 2. p. 78:
summary onlv.)
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3225.

3228.

3230.

3231.

3232.

3233-

3234.

3235-

3236.

. OBseErvaTiONAL CLUE TO

. BRIGHT METEOR FOLLOWED
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REPORT OF CosMmic RAyY OBSERVATIONS
MADE ON THE U.S. ANTARCTIC EXPEDITION
IN COOPERATION WITH THE BARTOL RE-
SEARCH FoOUNDATION.—S. A. Korff & E. T.
Clarke. (Journ. Franklin Inst., Nov. 1940,
Vol. 230, No. 5, pp. 567-581.)

THE SIZE OF
MeTeors [Evidence in Favour of Relatively
Large Sizel.——M. A. R. Khan. (Nature,
27th Sept. 1941, Vol. 148, p. 372.)

IMMEDIATELY
BY AURORAL Dispray.—C. W. Gartlein.
(Sci. News ILetter, 2nd Aug. 1941, Vol. 40,
No. 5, p. 72.)

CAUSE OF NIGHT GLOW OF SKY Is MAGNETIC
Activity [Lick Observatory Measurements
show Direct Relationship].—D. R. Barber.
(Sci. News Letter, 2nd Aug. 1941, Vol. 40,
No. 5, p. 78: Science, 25th July 1941, Vol. 94,
Supp. p. 8.)

. SUNSPOT AND MAGNETIC STORM OF SEP-
TEMBER I18TH-20TH.—(Nature, 27th Sept.
1941, Vol. 148, p. 363.)

Six PEriopic FLUCTUATIONS IN SOLAR

ConstanT [apparently Components of the
11-Year Sunspot Cycle]l.—Harvard Uni-
versity. (Journ. Franklin Inst., Nov. 1940,
Vol. 230, No. 5, p. 654 : summary only.)

PROPOSED STANDARD  SOLAR - RADIATION
CURVES FOR ENGINEERING UsiE.—P. Moon.
(Journ. Franklin Inst., Nov. 1940, Vol
230, No. 5, pp. 583-617.)

THE Sorar CoronNa [with Special Attention
to LEdlén’s Researches].—D. H. Menzel.
(Nature, 13th Sept. 1941, Vol. 148, p. 312
summary only.) See also 2348 of September.

THE ABUNDANCES OF MOLECULES IN THE
SoLAR REVERSING LavErR.—R. H. Lyddane,
F. T. Rogers, Jr., & F. E. Roach. (Phys.
Review, 1st Aug. 1941, Vol. 60, No. 3, pp.
281-282.)

PROPAGATION OF RADIO WAVES ROUND THE
EarTH [General Account].—T. L. Eckersley.
(Nature, 27th Sept. 1941, Vol. 148, pp.
364-306.)

Tue ErrFect oF THE EarTH'S CURvVA-
TURE ON GROUND-WAVE PROPAGATION.—
G.W.OH: Burrows & Gray. (IWiveless
Engineer, Oct. 1941, Vol. 18, No. 217, pp.
393-395.) Editorial on the paper dealt
with in 1834 of July.

WavE Proracation ovER Two PARALLEL
\VIRES | THE PRrRoxmMITy ILFFEcT—INDUCT-
AxceE.—C. M. Hebbert. (Bell S. Tech. Journ.,
July 1941, Vol. 20, No. 3, pp. 325-330.)
Appendix to a paper on the “ Transmission
Characteristics of Toll Telephone Cables at
Carrier Frequencies.”

3237-

3238.
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ANGULAR DISTRIBUTION OF LIGHT SCATTERED
IN Liguips [Centres scatter in Manner of
Particles small compared with A, with
Additional Scattering independent of Direc-
tion & of Polarisation State].—I.. H. Dawson
& E. O. Hulburt. (Journ. Opt. Soc. Am.,
Aug. 1941, Vol. 31, No. 8, pp. 554-558.)

THE DMEASUREMENT OF THE REFRACTING
PowER OF ABSORBING Liguips.—H. Litt-

mann. (Phystk. Zeitschr., 1st Oct. 1940,

Vol. 41, No. 19, Pp. 442—447.)
A previous paper (30 of January) derived
theoretically and experimentally the intensity

characteristic of light reflected irom an absorbing
medium, and showed the likelihood that the measure-
ment of the refracting power of such a medium by

means of total
systematic errors.

reflection would be subject to
This point is investigated in

the present paper by means of two methods of

measuring the refracting power

which are un-

affected by absorption.

3239-

3240.

3241.

3242.

3243

3244

SCATTERING OF LIGHT BY PIGMENT PARTICLES
[and the Derivation of an Empirical Equa-
tion for Scattering as Function of Particle
Size, over Wide Range of Sizes & Indices
of Refraction].—D. H. Clewell. (Journ.
Opt. Soc. Am., Aug. 1941, Vol. 31, No. 8,
pp- 521-527.)

PENETRATION OF FoGc BY LIGHT FROM
Soptum AND TUNGSTEN L.amps.—DM. Luc-
kiesh & L. L. Holladay. (Journ. Opt. Soc.
4m., Aug. 1941, Vol. 31, No. 8, pp. 528-
530.)

A NEW EXPERIMENT ON THE INTERFERENCE
oF DivErGING LicHT Rays [Limitations of
Fresnel’s Two-Mirror Arrangement avoided
by Use -of Mica Sheet, giving Patterns on
f.arge Screen].—R. W. Pohl.  (Physik.
Zeitschr., 15th Nov. 1940, Vol. 41, No.
21/22. pp. 498-499.)

ON THE PHENOMENON OF “ FRINGES 7 IN A
PURELY CORPUSCULAR THEORY OF LIGHT.—
S. T. Serghiesco. (Journ. Opt. Soc. Aw.,
Aug. 1941, Vol. 31, No. 8, pp. 550-554.)
For previous work see 1529 of May.

THE VELOCITY OF ACOUSTICAL AND ELEC-
TROMAGNETIC WaVEs [Refutal of Stratton’s
Objection to Einstein’s Second Postulate
(¢ Independent of Motion of Source) by
Consideration of Doppler Effect, etc.].—

G.W.O.H. (Wireless Engineer, July 1941,
Vol. 18, No. 214, pp. 205-266.) Criticism
of views in * Llectromagnetic Theory ”

(r819 of July).

A NEw Way oF MEASURING THE VELOCITY
oF Lieat.—R. A. Houstoun. (Proc. Rov.
Soc. Edinburgh, Sec. A, Part 1, Vol. 61, 1941,
pp. 102-114.) See 42 of 1939. The quartz
plate, oscillating in a 100 Mc/s field, acts as
an intermittent grating to light passing
through it, parallel to the optical axis.
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3245-

3246.

3247.

3248.

3249.

32571,

3252,

3253.

ATMOSPHERICS AND ATMOSPHERIC
ELECTRICITY

CATHODE-RAY-OSCILLOGRAPHIC  INVESTIGA-
TION OF A LIGHTNING STROKE [Records of

Two Strokes whose Lffects are Known
(“Cold  Lightning splitting Tree, XNo
Burning : ‘“ Hot " Lightning with Fatal

Infiluence of Duration
of Main Discharge : Implications for Pro-
tective Devices|.—H. Norinder. (E.T.Z.,
1oth July 1941, Vol. 62, No. 28, pp. 617-621.)

Etfect & Burning :

THUNDERSTORM I’ROBLEMS [Summary of
Discussion].—F. J. W. Whipple. (Nature,
13th Sept. 1941, Vol. 148, pp. 305-307.)

‘“ PHYSICS OF THE AIR ™ [Book Review].—
W. J. Humphreys. (Proc. Phys. Soc., 1st
Sept. 1941, Vol. 53, Part 5, No. 299, pp.
624-625.) For a paper by the same writer
see 2915 of 1940.
ForMATION OF CLOUD AND RaIN [Survey],
and SEA-SALT AND CONDENSATION NUCLEI
-G. C. Simpson. (Sci. .dbstracts, Scc. A,
Aug. 1941, Vol. 44, No. 524, p. 225 p. 225.)

TURBULENCE AND THE GROwTH or CLOUD
Drops.—D. Arenberg. (Sci. Abstracts, Sec.
A, Aug. 1941, Vol. 44, No. 524, p. 225.)

. GROUNDING ELECTRIC CIRCUITS EFFECTIVELY:

PART I1I--GROUND SYSTEM REQUIREMENTS.
J. R. Eaton. (Gen. Llec. Review, Aug.
1941, Vol. 44, No. 8, pp. 451—450.)

ELECTRETS MADE FROM Dry-MixEp Com-
PONENTS, and LEFFECT OF PRESSURE ON THE
SURFACE CHARGE OF AN ELECTRET.—W. J.
Dodds & J. D. Stranathan : G. E. Sheppard
& J. D. Stranathan. (Phys. Review, 15th
Aug. 1941, Vol. 60, No. 4, p. 360 pp. 300
361.) For previous work on electrets see
1961 of 1940 and back reference.

PROPERTIES OF CIRCUITS

A StaBiLisep FregQuency Diviper  [for
Frequency-Mcasuring Equipment, Wire-Line
Carrier Svstems, ctc: Relaxation Oscillator
stabilised by Selective Feedback, and syn-
chronised as Irequency Divider at High
Orders of Division: High Degree of Inde-
pendence of Operating Conditions : etc.].—
G. Builder. (f’voc. I.R.E., April 1941, Vol.
29, No. 4, pp. 177-181.)

THEORY AND APPLICATION OF RESISTANCE
TuninG [Special Suitability of Transitron
(Reverse-Transconductance) Oscillator (2296

of 1039) : Frequency Variations of 50:1
if Good Wave-IForm is Not Issential:
Linear R/f Relation for 1.5:1 Variation

(with Resistance Change in Both Arms):
\pplications to Laboratory Oscillator, Fre-
quency-Modulation, & Industrial (Tem-
perature, Pressure, Humidity, etc.) Measure-
ments].—C. Brunetti & E. Weiss. (Proc.
I.R.E., June 1941, Vol. 29, No. 6, pp.
333-344.)
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3254.

3255

3256.

3257-

3258.

3259

3260.

Extension of writer’s previous method
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MEASUREMENTS OF SHOT AND THERMAL
NoISE: THE LINEAR RECTIFIER AS INDI-
caTorR.—Bell.  (See 3353.)

ErrORs IN THE CALIBRATED LOSSES OF
SYMMETRICAL RESISTANCGE NETWORKS [with
FEquations & Curves for Corrections when
Terminations differ from Assumed Values].
A. W. Melloh. (Proc. I.R.I:, July 1941,
Vol. 29, No. 7, pp- 387-390.)

REGULATING METHODS IN CONTROLLABLE
FELECTRICAL SYSTEMS AND THE C(RITERIA
FOR THEIR STABILITY [Theoretical Investiga-
tion with Practical Conclusions: the Con-
flicting Demands of Precise Regulation and
Short Regulating Time, in Direct & In-
direct Control Methods: the Advantages
of a Combined Method : etc.].—W. Artus.
(E.N.T., Oct. 1940, Vol. 17, No. 10, pp.
231-244.)

THE CROSLEY CONTRAST IXPANDER: AN
Anarysis oF THE Circurr [Bridge Circuit
with Two Metal-Filament Lamps].—Amos.
(See 3399.)

Tue SoLutioN oOF .\A.C. CIRcUIT PROBLEMS
[Method using Matrix Multiplication]
Pipes. (See 3554.)

THE RESPONSE OF ELECTRICAL NETWORKS
To NON-SINUSOIDAL  DPERIODIC  \WAVES
[Direct Method of Attack yielding Accurate
Equation of Final Current Shape].—N
Marchand. (Proc. I.R.E., June 1941, Vol
29, No. 6, pp. 330-333.)

NATURAL AND RESONANT IFREQUENCIES OF
CourLeED Crrcurts.—G.\W.O.1H. (Wiveless
Fngineer, June 1941, Vol. 18, No. 213, pp.
221-223.)

(Elec.

IWorld, 1916) to study of resonant {requencies when
one circuit only is excited : for low resistances there
are 3, including the antiresonance (rejector reson-

ance) frequency :

this remains unchanged as the

resistances are progressively increased, while the

other two approach, coalesce, and vanish:

the

surviving frequency is no longer that of rejector

Tesonance

3261.

3262.

3263.

but of acceptor resonance.

CouUPLING CIRCUITS AS BAND-Pass IFILTERS :
Parts I, II, & 111 [Television & Other
Techniques demand Precision Method of
Design, provided by Straight Filter Theory :
Formulae for Double - Parallel, Single -
Parallel, & Series-Parallel Tuned Mutual
Coupling Circuits, Tapped-Inductance Cir-
cuit, etc: Design Charts].—Ii. K. Sande-
man. (Wiveless LEngineer, Sept., Oct., &
Nov. 1941, Vol. 18, Nos. 210, 217, & 218,
Pp. 361-367, 406415, & 450—454.) Yor the
final part see this issue (December).

UNDERCOUPLING IN TuNED Courrep CIR-
CUITS TO REALISE OpPTIMUM GAIN AND
SELECTIVITY —Adams. (See 3310.)

A CoaxIAL FILTER FOR VESTIGIAL-SIDEBAND
TrRANSMISSION IN  TELEvVIsiON.—Salinger.
(See 3411.)
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3264. CONCENTRIC LINES AS BaND-Pass FILTERS :
NEw DEVELOPMENTS.—R.C.A. Laboratories.
(E. & Television & S-W.W., Jan. 1941,
Vol. 14, No. 155, p. 28.)

3265. A BAND FILTER WITH VERY STEEP ATTENUA-
TION RISE AT ONE Frank [Combination of
Quartz Filter & Input Network].—H. Rupp.
(E.N.T., Dec. 1940, Vol. 17, No. 12, pp.
275-280.)

Primarily for the distortion-measuring equipment
dealt with in 3400, below, but of interest also for
high-fidelity carrier systems (for broadcast pro-
grammes, etc.). It has an attenuation rise of 6.3
nepers in an interval of 35c/s at the lower cut-off
frequency of 49.5 ke/s, and a pass-band of 20 kc/s.

3266. STRAY CAPACITANCES : THEIR INFLUENCE
ON THE EFrECTIVE INDUCTANCE oF a CoiL
IN A METAL CONTAINER [measured by
Resonance Method and Unbalanced &
Balanced Transformer Bridge Methods, for
Various Connections of Metal Container :
Effects in Constant-K Band-Pass & Band-
Pass Crystal Lattice Filters, and Methods
of Overcoming Them].—L. I. Farren &
R.S. Rivlin.  (Wireless Lugineer, Aug.
1941, Vol. 18, No. 215, pp. 313-323.) From
the G.E.C. laboratories.

. THE Bawp-Pass ErrFect [Transformation
of Low-Pass & High-Pass Sections into
Band-Pass ‘“ Ampli-Filters,” in Certain Con-
ditions] : ITsS NATURE IN ELECTRIC WAVE-
FILTERS TERMINATED IN NEGATIVE IM-
PEDANCE.—S. P. Chakravarti. (Wireless
Engineer, March 1941, Vol. 18 No. 210,
Pp. 103-111.) Further development of the
work dealt with in 1720 of 1936, 3495 of
1938, and 51 of January (for later work see
1032 of April). .

3268. THE FOUNDATIONS orF FILTER THEORIES,

AND THEIR APPLICATIONS. —H. Epheser &

H. Glubrecht. (E.N.T., Aug. 1940, Vol. 17,

No. 8, pp. 169-192.)

It is understandable that the practical engineer
may find even Piloty’s comprehensive papers
(2477 of 1937 and 2226 of 1938) too mathematical
for him, but even the admirably practical work of
Jacoby & Schmidt (* Reactance Quadripole as
Filter * : Sieimens-Veroff. a.d. Nachrichtentech., Vol.
2, 1932, p. 279 onwards) did not lead to a wide
spreading of filter theory. This is probably be-
cause the technician loses interest when a treatment
becomes too full and complicated and the particular
application he has in his mind is obscured. The
writers have set out to produce a complete and
unified presentation of the fundamentals which shall
be comprehensible without previous acquaintance
with the subject and which shall serve as an easy
path to the utilisation of Cauer’s important papers
and books (20 references are given to these, many
of which have been dealt with in past Abstracts
see for example 1932 Abstracts, p. 337—a paper in
English which is marked as specially important ;
1613 of 1935; 3915 of 1939; 2539 of 1940. For
later papers, not mentioned, see 1627 of June and
3017 of November).

Part A of the present paper deals with the prop-
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erties of the linear network and the dipole, Part B
with quadripoles. Part C gives a development of
filter circuits by Cauer’s method (including both the
Tschebyscheft and Jaumann methods of deter-
mining the parameters: see 1933 Abstracts, p.
443, and back references). Part D deals with the
actual carrying out of the design of appropriate
circuits, and with the effects of matching errors
and losses: an appendix gives a proof of the
reactance law

3269. CanonicaL NETWORK CIRCUITS FOR REACT-
ANCE QUADRIPOLES WITH PREDETERMINED
CuarAaCTERISTICS. — H.  Piloty. (T.F.T.,
Sept., Oct., & Nov. 1940, Vol. 29, Nos. g,
10, & 11, pp. 249-258, 279-290, & 320-325.)
For earlier work see 959 (and 958) of 1940,
and ¢f. 3272, below.

ON THE THEORY OF INSERTION LoOSSES.
E. V. Zelyakh. (Flektrosvyaz [in Russian],
No. 1, 1941, pp. 62-68.) A number of
practical problems concerning insertion losses
in complex circuits are presented in the
shape of five theorems, the proofs of which
are given.

3270.

3271. STANDARDISED CURVE TABLES FOR THE
CALCULATION OF THE WAVE TRANSMISSION
EQUIVALENTS oF BaxD-I’ass FILTER SEc-
TIoNs [m-"T"” and wm-“Pi” Sections of
Zobel Band-Pass Network: Band-Pass
“X " Section of Series Oscillatory Circuits,
and of Parallel]—R. Feldtkeller. (I.F.T.,
July 1940, Vol. 29, No. 7, pp. 201-206.)

3272. THE CALCULATION OF FILTkR CIRCUITS FROM
THEIR OPERATIVE ATTENUATION.—R. Feldt-
keller & W. Rheinhard. (T.F.T., Nov. 1940,
Vol. 29, No. 11, pp. 313-320.)

“Tor a low-pass X-circuit with two attenuation
peaks in the suppression region, and for the flter
circuits derived from this by equivalence con-
siderations and simple frequency transformations
the circuit elements are calculated in an elementary,
partly graphical method from the requirements of
the operative attenuation "’ : the method of Piloty
(959 of 1940 [see also 9581) is considered to be too
complicated mathematically for the practical man.

3273. OPERATIVE TRANSMISSION EQUIVALENT [Be-
triebsmass] AND ECHO LEQUIVALENT OF
SYMMETRICAL LoSs - FREE (QUADRIPOLES
[Establishment of Relation, with Help of
Reactance Angle: Graphical Representa-
tion, leading to Determination of Operative
Attenuation & Echo Attenuation (due to
Reaction of Quadripole on Transmitter
through Its Impedance): etc.].—R. Feldt-
keller. (T.F.T., Nov. 1940, Vol. 29, No. 11,
PP 339-341.)

BuIlLDING-UP PROCESSES IN OSCILLATORY
Circuits [Treatment applicable to Ex-
ploring-Note Sound Analysis, Amplitiers
with Several Mutually Detuned Circuits,
etc.].—Feldtkeller. (See 3417.)

3275. SOME NoOTEs oN LinEar aND GRID-MoODU-
LATED RADIO-FREQUENCY AMPLIFIERS.——
Terman & Buss. (See 3298.)

3274
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3276. HIGH-GAIN  WIDE-PAss-BAND  AMPLIFIER
Desigy [for Minimum Number of Valves:
by Use of Couplings wth Complementary
Frequency-Response Curves], and NEUTRAL-
ISING WIDE - BaND  AMpLIFIERS. —R.C.A.
Laboratories. (E. & Television & S-W.W .,
Jan. 1941, Vol. 14, No. 155, pp. 12-I4:
I'eb. 1941, No. 156, pp. 84 and 86.)

. ELIMINATING PEAKS IN AMPLIFIER RESPONSE
Curves.—R.C.A. Laboratories. (See 3418.)

. VALVE ADMITTANCE CoRrrEcTION CIRCUITS
for Neutralisation of Negative Input Con-
ductances arising at Ultra-High Frequencies].

-R.C.A. Laboratories. (E.
& S-W.W., May 1941, Vol. 14, No. 159,
p. 208)

REDUCING PHASE SHIFT IN NEGATIVE-
FEEDBACK AMPLIFIERS [by Sandwiched
Tertiary Winding for Feedback Voltage,
giving Tight Coupling & Reduced Leakage
Inductance].—R.C.A. Laboratories. (E. &
Television & S-W.W., Feb. 1941, Vol. 14,
No. 156, p. 75.)

3279

. EguivarLenTt CIRCUITS OF THE FEEDBACK
AMpPLIFIER [ Constant Voltage " & ** Con-
stant Current "’ Equivalent Circuits of Simple
Amplifier, of Proved Utility, re-drawn for
Feedback Amplifier by Artifice of replacing
Forward & Feedback Paths by Equivalent
Forward Path utilising a Hypothetical
Valve: Application to Cathode-Coupled
Amplifier]. — A.  Fairweather. (Wiveless
Engineer, April 1941, Vol. 18, No. 211, pp.
151-153)

3281. THE THEORY OF SELF - BALANCING PHASE-

InvERsION CircUITS.—A. A. Rizkin.  (Elek-
trostvaz [in Russian], No. 1, 1941, PpPp.
39-46.)

Phase-inversion circuits used for the transition
from single-valve to push-pull operation are dis-
cussed, and the defects of the self-balancing circuit
described by Lorenzen (Fig. 1: see 1431 of 1939)
are pointed out. A symmetrical self-balancing
circuit (Fig. 2) which is free from these defects is
proposed by the author. The main feature of this
circuit is the introduction of a negative feedback
to the main branch of the push-pull circuit. The
operation and design of this, and of the more general
circuit with independent feedback to both valves
(Fig. 4), are discussed. A symmetrical self-
balancing circuit in which the source of excitation
can be earthed is also considered. The discussion
is illustrated by numerical examples, and in con-
clusion a few critical remarks are made on the
circuit (Fig. 7) proposed by Terman & others
(64 of 1940), which came to the author’s knowledge
after this paper had been completed.

3282. A NEw TYPE OF DIRECT-CURRENT AMPLIFIER
for Mecasuring & Control Purposes].
Lberhardt, Niisslein, & Rupp. (See 3533.)

3283. No~N-LiNEarR DiISTORTION IN AMPLIFIER
VaLVES AND Low - FREgUENCY TRaNs-
FoRMERS.—Kettel. (See 3357.)
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3284. Loap CURRENTS IN TRANSFORMERS WITH
SEVERAL SECONDaRY WINDINGS [as in
Mains Units for Wireless Apparatus: De-
pendence of Current in One Winding on
Load on Another (Development of For-
mulae) : Determination of Constants by
Open-Circuit & Short-Circuit Measurements :
Example]l.—H. H. Wolff. (E.N.T., Sept.
1940, Vol. 17, No. 9, pp. 209-213.)

TueE DESIGN OF THE UNIVERSAL WINDING
[for Max. Inductance in Min. Volume|.—
Hershey. (See 3460.)

3285.

3286. Repucing Loss i1n H.F. CourLINGs [eg.
between [Balanced Two-Wire Line and
Earthed, Unbalanced Concentric - Line
Resonator]. — R.C.A. Laboratories. (F. &
Television & S-WW.W., Jan. 1941, Vol. 14,
No. 155, pp- 3t-32.)

THE CALCULATION OF CAPACITANCES FOR
CaBLEs oF SiMpLE Cross SecTion [Com-
parison of Methods used by Breisig, Kaden
(Electrical Images: 68 of 1936 and 1879 of
1937], Kaden (Potential of Line Multiple
Sources), & Meinke (3081 of 1940)].—F.
Sommer. (E.N.T., Dec. 1940, Vol. 17, No.
12, pp. 281-294.) For previous work see
4070 of 1939.

. CrrculT-DESIGNATION METHOD [New System
of Circuit-Wiring Representation showing
Paths of Various Types of Current].—O. H.
Caldwell. (Proc. [.R.E., May 1941, Vol. 29,
No. 5, pp- 289-290.)

3287,

TRANSMISSION

THE GENERATION OF
SHORT WavEs [1om: 220 W Output for
850 W Input] WITH QUENCHED SPARK
Gaps.— W. Schénteld. (/2.T.Z., 26th June
1941, Vol. 62, No. 26, p. 598 : summary of
1938 Dresden Dissertation.)

A ten-gap discharger is used : 1t has in parallel
with it an auxiliary /.C circuit (450 kc/s in the best

3289. HicH PowERs ON

conditions), every half-wave of which shock-
excites the short-wave circuit afresh. Conditions
for the best results are given.

3290. BEaM PowEr TETRODES AS NEGATIVE-

RESISTANCE OsciLLaTors.—H. L. Krauss.
(Proc. I.R.IZ., March 1941, Vol. 29, No. 3,
p. 141 : summary only.)

3291. THE PIERCE PIEZOELECTRIC OSCILLATOR :
ANALYSIS FOR THE DESIGN OF CRYSTAL- AND
LINE-CONTROLLED APPARATUS.— Jefferson.
(See 3439.)

3292. THE EFFECT OF THE DIELECTRIC CONSTANT
OF THE AIR ON THE I'REQUENCY STABILITY
oF OsciLLaTiNg Circuits.—A. R. Volpert.
(Elektrosvyaz [in Russian], No. 1, 1941, Pp.

3138 . N
It is pointed out that the frequency stability
of an oscillating circuit is atfected by the humidity
of the air no less than by temperature, the humidity
acting (a) directly by changing the dielectric con-
stant € of the air, and (b) indirectly by affecting
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the properties of the insulating materials. Changes
occurring under heading (a) only are dealt with in
the present paper.

Formula 8 is derived for determining ¢ — 7 of
humid air. In this formula ¢ is the total pressure
of the air and water vapour (in mm Hg), T the
absolute temperature, and & = e/p, where ¢ = p,,
the water-vapour pressure. A family of curves
e — 1 calculated from (8) for different temperatures
and relative humidities g is shown in Fig. 1. In
Fig. 2 experimental curves are plotted showing
the variation of ¢ (in degrees C), g, and ¢ (absolute
humidity) with time in a thermostatic oven, and
also a calculated curve € — 1. A modified formula
(13) is then derived in which % is replaced by
gE[100 p (from eqn. 10) : this gives ¢ — T in terms
of T, g, p, and L (saturated vapour pressure at
a given temperature). Using this formula, the
effects of 7, g and p on e are investigated separately
by determining the corresponding coefficients of e,
t.e. relative increases in e for a unit change in each
of the above factors. Formulae 14, I5, and 16
for calculating these coefficients are derived, and
curves are plotted in Figs. 3, 5, and 6 showing their
variation with ¢

Curves showing the variation of the temperature
cocfficient at various constant temperatures when
g is varied are also plotted (Fig. 4). The effect of
altitude on ¢ is also investigated, and it is shown
that for a change of + 100m € is changed by
F 9 x 10785

The curves prove that humidity may affect con-
siderably the frequency of an oscillating circuit,
and it is therefore suggested that deliquescent
materials, such as calcium chloride, should be used
in thermostatic ovens.

3293. EFFECT oF TEMPERATURE ON FREQUENCY
OF 6}5 OsciLLaTor [for Television & F.M.].
—(See 3303.)

DRIFT ANALYSIS OF THE CROSBY FREQUENCY-
MODULATED TRANSMITTER CIRCUIT [Crosby
AF.C. Circuit, with Proper Attention to
Design and Choice of Frequency Multiplica-
tions, provides Stability of Same Order as
Crystal : etc.]—E. S.° Winlund. (Proc.
L.R.E., July 1941, Vol. 29, No. 7, Pp. 390-
398.)

A NOTE ON AMPLITUDE, PHASE, AND FRE-
QUENCY MobpuraTtioN [Mathematical Analy-
sis & Vector Diagrams]—H. D. Bickley.
(P.O. Ilec. Eng. Journ.,, April 1941, Vol.
34, Part I, pp. 42-45.)

THEORY AND APPLICATION OF RESISTANCE
TUNING [Special Suitability of Transitron
Oscillator : Applications to Laboratory Os-
cillator,  Irequency - Modulation, efe.].—
Brunetti & Weiss.  (See 3253.)

THE SoLUTION OF UNSYMMETRICAL-SIDE-
BAND PROBLEMS WITH THE AID OF THE
" ZErO-FREQUENCY CARRIER ” [with Com-
bined Amplitude & Angle Modulation, a
Concept derived from Consideration of the
" Vector Envelope ” : Solution  yields
directly the Modulation Envelope of Output
Signal].—H. A. Wheeler. (Proc. I.R.E.,
Aug. 1941, Vol. 29, No. 8, pp. 440-458.)

3294

3295.

3296.

3297.
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3298. SOME NOTES ON LINEAR AND GRID-MoDU-
LATED RADIO-FREQUENCY AMPLIFIERS.
F. E. Terman & R. R. Buss. (Proc. I.R.E.,
March 1941, Vol. 29, No. 3, pp. 104—107.)
A summary was dealt with in 3794 of 1940.

3299. THE MEASUREMENT OF MODULATION DEPTH
[Method comparing Modulation Amplitude
with Mean Carrier Amplitude, Electrically,
before applying Result to Indicating Circuit :
applied in Peak Programme Meter for
B.B.C. Monitoring]l.—H. D. McD. Ellis.
(Wireless Engineer, March 1941, Vol. 18,
No. 210, pp. 99-102.)

3300. THE MEASUREMENT OF MODULATION IN
CARRIER AMPLIFIERS.—]. P. Kinzer. (Bell
Lab. Recovd, Aug. 1941, Vol. 19. No. 12,
PP- 374-378.) i
Particularly for the modulation product 27> — Q,
which is usually in phase for all the amplifiers in
tandem, so that the total power is proportional to
the square of the number of amplifiers.

HALF-WavE MobpuraTtion [Intelligibility of
Speech Not Seriously Depreciated by Trans-
mission of One Half Only of Wave-Form :
for Given Communication Requirement,
limited in Range by Effect of Noise on
Intelligibility, Design of Transmitter to
transmit Half the Speech Wave gives 44%
Saving in Power, 17% in Peak Emission,
& Omission of Much Apparatus].—C. E. G.
Bailey. (Wireless Engineer, July 1941, Vol.
18, No. 214, pp. 279-282))

330I.

RECEPTION

DIODE As RECTIFIER AND FREQUENCY-
CHANGER [Usefulness of Diode as Lre-
quency-Changer when Transit-Time Effects
would be Troublesome in Multi-Illectrode
Valves : etc.].—Bell. (See 3343.)

LEFFECT OF TEMPERATURE ON FREQUENCY OF
6]5 OsciLator [Compensation of Ire-
quency Drift during Warming-Up Period :
for Television & F.M.|.— (Sc¢i. Abstracts,
Sec. B, Aug. 1941, Vol. 44, No. 524, p. 163.)
From Radiotronics, Bull. No. 110.

3302.

3303

TEMPERATURE  AND FREQUENCY - DRIFT
[Observations on a Television Receiver]. —
R.C.A. Laboratories. (E. & Television &
S-W.I', April 1941, Vol. 14, No. 158
pp. 132-183.)

3304.

VIBRATOR UNITs writH ULTRA-HIGH-FRE-
QUENCY RECEIVERS [Suitability of ““ Vibra-
packs ”’].—S. L. Robinson. (/. & Television
5 S-W.W., Feb. 1941, Vol. 14. No. 156, P-
96.)

3305.

IMPROVEMENTS IN B-BATTERY PORTABILITY
Package Size per Unit of Capacity reduced
by about 50%: Design of * Minimax
Types|.—H. I'. French: Ever-Ready Com-
pany. (Proc. I.R.E., Juune 1941, Vol. 29,
No. 6, pp. 209-303.) See also 1062 of April.

3306.
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3307. SAFETY REQUIREMENTS FOR Mains-OPERATED
WIRELESS APPARATUS [Notice of Specifica-
tion B.S. 415-1941].—DBritish Standards
Institution. (Wiveless Engineer, May 1941,
Vol. 18, No. 212, p. 197.)

AERIAL COUPLING CIrRCUITS.—
(See 3334.)

MEASUREMENT OF
CEIVERS.—Swinyard.

RECEIVER
Sturley.

3308.

1.LOOP-ANTENNA  RE-
(See 3450.)

UxpERcOUPLING IN TuNep CoupLEp Cir-
cuITs TOo REALISE OPTIMUM GAIN AND
SeLECTIVITY [Mathematical Analysis to
obtain Optimum Coupling in Practical
Design of 1.F. Transformers for Super-
heterodyne Receivers : Existence of a Non-
Critical Optimum Coupling below the Critical
Value].—J. J. Adams. (Proc. I.R.E., May
1941, Vol. 29, No. 5, pp. 277-279-)

D.C. AmrLiriep A.V.C. Circuit TIME CoN-
sTaNTS [Examination of Statement (Kellogg
& DPhelps, 2100 of 1937) that Total Time
Constant of Two RC Circuits separated by a
Valve is Sum of Individual Time Constants :
Influence of Comparative Values of These:
Practical Errors due to Variations of Valve
Slope Resistance & Amplification Factor :
a More Correct Formula].—K. R. Sturley &
F. Duerden. (Wiveless Iingineer, Sept. 1941,
Vol. 18, No. 216, pp. 353—360.)

3309.

33710.

3311.

3312. SOME NOVEL AvuToMATIC-FREQUENCY-CON-
trOL CIRCUITS [especially the Use of Thyrite
Resistances], and IMPROVED DISCRIMINATOR
CIRCUIT FOR AUTOMATIC I'REQUENCY CON-
trROL.—Anon : R.C.A. (K. & Television &
S-1W.I., Feb. 1941, Vol. 14, No. 156, pp.
82 and 84 : March 1941, No. 157, p. 141.)

3313. FURTHER NOTES ON GANGING SUPERHETERO-
py~NE RECEIVERS [Derivation of Formulae
for Direct Calculation of Circuit Com-
ponents & Fault Factor : with Curves for
Quantities involved].—M. Wald. (Waireless
Engineer, April 1041, Vol. 18, No. 211, pp.
146-150.) Further development of the work
dealt with in 1830 of 1940.

3314. THE SUPERHETERODYNE RECEIVER AS A
SourcE oF H.F. INTERFERENCE.-—R. Moebes.
(T.F.T., July 1940, Vol. 29, No. 7, pp.
106-199.)

Most modern broadcast receivers employ an i.f.
between 468 and 475 kefs (but see later) and the
oscillator irequency is by that amount higher than
the signal frequency. The amplitude of the oscil-
lator-frequency oscillations varies according to the
mixing valve used, the frequency, and the supply
voltages, and ranges between 5 and 15 Ve, The
amplified if. voltage at the rectifier is generally
also around 10 v. Such voltages demand a careful
screening of the oscillatory circuit, particularly
the coils, if a radiation of these frequencies is not
to occur and cause effects in the receiver itself or
in neighbouring receivers. The metal cases em-
ployed in commercial receivers are out of the
question for broadcast receivers using the cabinet
as their loudspeaker baffle, and in practice the
ordinary receiver of this type allows the hetero-
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dyning and i{. oscillations to be detected (by a
small frame and a sensitive receiver) in its immediate
neighbourhood ; in certain cases, probably as the
result of resonance effects, the i.i. radiation may
interfere with neighbouring sets. As a rule, how-
ever, the direct radiation does not have this effect,
even when, to save metal, the metal of the chassis
is replaced by a synthetic material. The screening
cans of the oscillator and band-filter circuits ought
not, however, to be dispensed with.

But more serious than the direct radiation is the
possibility of the action of the oscillator circuit on
the input circuit, by which voltages of the hetero-
dyning frequency may appear at the aerial terminals
and cause interference.  Such action may be direct
(when the design is unfortunate and the com-
ponents’ screening inadequate) or through the
mixing valve: for the majority of receivers still
have no h.f. input stage, and even those that have
an input band-filter usually convert this, on the
short-wave band, into a simple circuit. The
magnitude of the heterodyning voltages likely to
be thus produced at the input-circuit terminals
through the mixing valve is here examined theoreti-
cally and, on certain assumptions, found to be
—1omv on the medium band, 2-3 mv on the long
waves, and as nmuch as 75 mv on the short. The
direct action of the oscillator circuit on the input
circuit is likely to add still more: confirmatory
tests on a number of 6- and 7-circuit receivers
showed good agreement with theory on the medium
and short waves (suggesting that here the indirect
action is predominant) but gave values much
higher than those calculated on the long waves
where, presumably, the direct action is more
serious - the measured voltages ranged from
20-30 mv and even, in certain cases, to 8o mv.
Seven-circuit sets with band-filter input on the
mediuim and long waves gave voltages usually
under T mv ; but on the short waves, as predicted
above, they yielded values around 100 mv.

The remainder of the paper discusses the effects
of these voltages in actual practice, particularly
with community-aerial systems ; the comparatively
small number of complaints received seems to
require explanation, and some suggestions are made.
Among these, it is pointed out that with the usual
if. of about 470 kc/s most of the heterodyning
frequencies lie outside the broadcast band : lately,
however, certain receivers have been brought out
with an i.f. of about 129 kc/s, and here the danger
of interference is increased in more than one way :
this was confirmed by experiment. The general
conclusion reached is that as the superheterodyne
receiver becomes more widely used, the short-wave
band becomes more popular, and community-
aerial systems are extended to deal with it, this
type of interference will increase in seriousness .
steps should thercfore be taken now to reduce its
dangers.

3315. ULTRA-SHORT-WAVE ANTI-STATIC AERIALS
[for Near-By Interference (e.g. Ignition)].—
R.C.A. Laboratories. (See 3327.)

3316. COMPULSORY [1gnition] INTERFERENCE Sup-
prRESSION [Letter urging Suitability of
Present Moment for Its Introduction].—
(Wireless World, Oct. 1941, Vol. 47, P- 268.)
Cf. Morgan, Elec. Review, 24th Oct., p. 433-
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3317. INTERFERENCE PROBLEMS IN FLUORESCENT
LicHTING [Interference (originating chiefly
at Cathode) arrives by Direct Radiation
from Bulb, from Power Line, and by Propa-
gation over Common Line: Noise Fre-
quencies : Suppression].—E. S, Mills &
J. H. Campbell.  (Proc. I.R.[:., March 1941,
Vol. 29, No. 3, p. 141 : summary only.)

3318. PROGRESS IN THE DEVELOPMENT OF INSTRU-
MENTS FOR MEASURING Rap1o NOISE [with
21 Literature References].——C. M. Burrill.
(Proc. I.R.E., Aug. 1941, Vol. 29, No. 8,
PP 433-442.)

Including the Burrill-Morgan logarithmic-scale
peak-reading meter RCA TMV-1411, with excellent
performance. It is suggested that indicators of
the rapid-response/slow-recovery type should be
called ‘' quasi-peak ” indicators : “a thorough and
well-planned programme of research ought to be
undertaken by someone,” to determine the time
constants for these indicators more directly and
promptly so as to arrive at the best values for them.
For previous work see 1356 of May.

3319. " HILFSBUCH FUR RUNDFUNKENTSTORER "
[Text Book for Interference-Suppressing
Technicians : Book Review]—W. Schulz.
(I'.F.T., Aug. 1940, Vol. 29, No. 8, p- 248.)
Published for the German I>.0

3320. THE USE oF HEADPHONES WITH COMMUNICA-
TION  RECEIVERS. -— (E. & Television &
S5-I, March 1941, Vol. 14, No. 157, p.
105.)

3321. SERVICING EQUIPMENT aND I1s Usks
ParT IV—SPECIAL TOOLS AND APPLIANCES.
(Wireless World, Oct. 1941, Vol. 47, No. 10,
pp. 265—267.)

3322. A FIVE-BAND RECEIVER FOR AUTOMOBILE

SERVICE.—Little & Rettenmeyer. (See 3543.)

3323. AVIATION PORTABLE [ Learavian ”’ Receiver
covering  Aeronautical & Medium-Wave
Broadcast Frequencies, with Intercom-
munication ’Phone  System]. — (Wireless
World, Oct. 1941, Vol. 47, No. 10, pP. 251.)

3324. SCoTT HIGH-FIDELITY RECEIVERS. . H.
Scott. (Proc. I.R.E., June 1941, Vol. 29,
No. 6, pp. 295-299.)

3325. EUROPEAN LisTENERS [Note on Recent
U.LR. Synoptic Chart].—(Wireless World,
Oct. 1941, Vol. 47, No. 10, p. 258.)
AERIALS AND AERIAL SYSTEMS

3326. THE APPROXIMATE REPRESENTATION OF THE

DistaNT FIELD OF LINEAR RADIATORS
[Résumé of General Theory: Field of a
Conducting Thread : Equivalent Length of
a Conducting Thread : ‘‘ Effective Length ”
of a Driven Antenna (Approximate Formulae
obtained from Leading Term in Fourier
Series) :  Distant Field of Two Crossed
Antennas (as in ** Turnstile *’ U.H.F. Aerial) :
etc.] —R. King. (Proc. I.R.E., Aug. 1941,
Vol. 29, No. 8, pp. 458-463.)
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3327. ULTRA-SHORT-\VAVE ANTI-STATIC AERIALS
[Signals on Horizontal Aerial vary approx.
Linearly with Height above Ground : Near-
By Interference (e.g. Ignition) practically
Constant over Wide Variation of Height’:
System of Two Aerials, One close to Ground,

, Other Raised, with Outputs Opposed].

R.C.A. Laboratories. (E. & Television &
S-W.W., April 1941, Vol. 14, No. 158, pp.
183 and 187.)

3328. THE BrEHAVIOUR OF WIDE-Banp CABLES

WITH STYROFLEX INSULATION IN THE
DeciMETRIC-WAVE Banp.-—H. Kaufmann.
(T.F.T., Nov. 1940, Vol. 29, No. 11, PDP-
325-326.)

Up to a few Mc/s, the attenuation characteristic
of such cables depends almost entirely on re-
sistance loss, which is here proportional to the
square root of the frequency : but since the leakance
loss increases about in proportion to the frequency,
at extremely high frequencies it must finally exceed
the resistance loss. The writer calculates the
attenuation characteristic for two types of ordinary
Styroflex-insulated wide-band cable, for frequencies
up to 2000 Mc/s, from the equations (1-3) valid
for a homogeneous line provided that the loss-angle
of the dielectric is small compared with unity.
Eqn. 3 involves this loss angle, for the air-Styroflex
combination, and in order to calculate it (by Kaden’s
approximation, eqn. 4) it was necessary to extend
Kebbel’s centimetric-wave loss-angle measurements
on Trolitul (2444 of 1939) to the decimetric region :
the full characteristic is given in Fig. 1. Measure-
ments at 20 cm and 50 cm of the complete attenua-
tion characteristic, by the resonance method already
described (2681 of 1940), show that the calculating
technique still gives sufficiently accurate results
in the decimetric-wave region.

3329. A FLEXIBLE LOW-ATTENUATION TRANS-
missioN LINE [Continuously Moulded Poly-
styrene Iimbedment in Ribbon Form].—
R.C.A. Laboratories. (E. & Television &

S-W.IV., March 1941, Vol. 14, No. 157,
PpP. 135-130.)

3330. THE ATTENUATION AND IMPEDANCE OF
SINGLE Coaxrar CaBLES.—Brockbank. (See
3419.)

3331. SOME PROPERTIES OF AN AERIAL SYSTEM

BUILT OF DiroLes [Four Vertical Dipoles,
at Corners of a Square : Various Radiation
Characteristics obtainable : Reduced Verti-
cal & Increased Horizontal Radiation :
Vertical Stacking of Such Systems].—G.
Rutelli. (Sci. Abstracts, Sec. B, Aug. 1041,
Vol. 44, No. 524, p. 164.) From Zeitschr.
f. tech. Phvs., No. 7, Vol. 21, 1940, p. 140
148.

RHOMBIC TRANSMITTING AERIAL: INCREAS-
ING THE PowEr EFFICIENCY [Use for High-
Power Transmission hitherto limited by
Terminating-Resistance Difficulties :  De-
rivation of Practical Formula for Efficiency,
leading to Conclusion that Parallel Arrange-
ment of Such Aerials provides Effective
Means for Increased Efficiency].—L. Lewin.
(Wireless Engineer, May 1941, Vol. 18, No.
212, pp. 180-187.)

3332.
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3333. ON THE IMPEDANCE OF RECEIVING AERIALS.
—A. Heilmann. (7.F.T., Dec. 1940, Vol.
29, No. 12, pp. 357-360.)

Franz (761 of March) has recently pointed out
the error of the idea that the impedance of an
aerial is different according to whether it is used as
a transmitting or a receiving aerial [¢f. also Magnus
& Oberhettinger, 2121 of August]. ° The following
proof of the equality of receiving and transmitting
impedance should appeal particularly to tech-
nicians in telephony : 1t is based on the law of the
‘ equivalent current source.” This states that in
any linear network in which electromotive forces
are acting at any points, the current in a resistance
branch N, can be calculated as if this resistance
were fed from an equivalent current source with
em.f. (; and internal resistance H; where @;
is the open-circuit voltage (across the terminals g
and b left open when i, is removed) and R, is
equal to the resistance of the network at the ter-
minals a, b when all voltage sources are short-
circuited.”” 1In the course of his argument the
writer deals with Wilmotte’'s conclusions and with
those of Niessen & de Vries, explaining in each case
the cause of error.

3334. REcElvER  AERIAL  CouprLiNG  CIRCUITS
[Analysis of Problem of obtaining Highest
Transfer Voltage Ratio with JMinimum
Reduction of Selectivity and Minimum
Mistuning : Generalised Formulae : Experi-
mental Verification].—K. R. Sturley. (Wire-
less Ingineer, April & May 1941, Vol. 18,
Nos. 211 & 212, pp. 137-146 & 190-197.)

GROUNDING ELEcTRIC CIrRCUITS EFFEC-
TIVELY : PART I11-—GroUND SvYSTEM RE-
QUIREMENTS.—J. R. ILaton. (Gen. Elec.
Review, Aug. 1941, Vol. 44, pp. 451-456.)

THE MATHEMATICS OF ICE LoaDpING EFFECT
oN DesiGN  oF OVERHEAD LiINEs.—].
McCombe. (Distribution of Elec., Oct. 1941,
Vol. 14, No. 144, pp. 480-483.) See also
Elec. Review, 10oth Oct. 1941, pp. 371-373.

3335-

3336.

NOMOGRAMS FOR THE SOLUTION OF SPHERICAL
TrIANGLES.—]. B. Friauf. (Journ. Franklin
Inst., Aug. 1941, Vol. 232, No. 2, pp. I5I—
174.)

VALVES AND THERMIONICS

LARGE - SiogNaL  HicH - FREQUENCY LLEC-
TRONICS OF THERMIONIC Vacuum TuBEs

3337

3338.

[Mathematical Treatment (with Solution
degenerating into Space - Charge - Limited

Operation at Low Irequencies) based on
Division of Multielectrode Valve into Several
Diode Sections : Cases of Plane Diode with
Cathode of Infinite Emission Capacity (Zero
Initial Velocity), and with Periodic In-
jection of Iilectrons: Velocity-Modulated
Valves & Their 389% Lffictency Limitation :
Possible Improvement of Conventional
Power Valves].—C. C. Wang. (Proc. I.R.E.,
April 1941, Vol. 29, No. 4, pp 200 214.)

3339. VELOCITY-MODULATED VALVES: MODERN
Trenps 1N Tubrs For U.H.F. OPERATION.
—(Wireless World, Oct. 1941, Vol. 47, No.
10, Pp. 248-251.)
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3340. CarLcuLaTING CONDUCTANCE [due to Electron
Beam traversing a Transverse Alternating
Field : Correction], and THE DEFLECTING
CoNDENSER.—S. Rodda: W. E. Benham.
(Wireless Engineer, April 1941, Vol. 18,
No. 211, p. 154 : July, No. 214, pp. 277-278.)
See 1077 of April. Ior Recknagel’s paper
see presumably (the reference given in
the first letter is incorrect) 2257 of 1938.

3341. ON THE INDUCED CURRENT AND ENERGY
Barance 1x ErEcTrONICS [U.H.F. Results
(particularly with Velocity Modulation)
point to Necessity for Fundamental Revision
of Ordinary Concept of Current : Generalised
Theory: Ramo’s Work (131 of 1940):
Treatment including Effects of Space Charge
& Changing Electrode IPPotentials, and
Balancing of Energy Relations : Application
to U.H.T". Parallel-Plane Valves & Klystron],
and OnN THE ENERGY EqQuartiox 1IN ELEc-
TRONICS AT ULTrRA-HiGH FREQUENCIES.—
C. K. Jen. (Proc. I.R.E., June 1941, Vol.
29, No. 6, pp. 345-349: Aug., No. 8, pp.
464—466.) See also 3342, below.

3342. FieLp PropaGaTiON TIME WITHIN A VALVE
SvsTEM AT QuUasi-OpTiCAL" FREQUENCIES
[above Present Ultra-High Range : Electron-
Transit Time may drop to Minor Role,
Field-Propagation Time predominating].—
C. K. jen. (In second paper dealt with in
3341, above.)

3343. DIODE aAs LRECTIFIER AND LFREQUENCY-
CHANGER [Usefulness of Diode as Frequency-
Changer when Transit-Time [iffects would be
Troublesome in Multielectrode Valves : when
Difference-Frequency  Output must be
Linearly Proportional to Smaller of Input
Voltages & Independent of Other Input,
etc: in Measuring Equipment & as Limiter :
Theoretical Investigation of Effect of Im-
perfect Rectification, Signal/Noise Ratio of
Frequency - Changer, etc.].—D. A. Bell
(Wiveless Ingineer, Oct. 1941, Vol. 18, No.
217, Pp- 395404.) LIrom the Cossor
laboratories.

3344. CErRaAMICS IN VALVE CONSTRUCTION [par-
ticularly German Work on Low-Loss Ceramic
Seals for U.H.F. Valves].—R. Howard.
(Electronic  Iingineering [formerly E. &
Television & S-W.W.], Aug. 1941, Vol. 14,
No. 162, pp. 343—-344 and 376.)

A NEw I'REQUENCY CHANGER [with lilectron-
Multiplication :  Particularly Suitable for
UHF]—(E & Television & S-W.W.,
LFeb. 1941, Vol. 14, No. 150, p. 59.)

3345-

3346. SILVER-MAGNESIUM ALLOY AS A SECONDARY
ELECTRON EMITTING MATERIAL [and Activa-
tion Methods: Suggested lixplanation of
Behaviour].—V. K. Zworykin, J. I2. Ruedy,
& E. W. Dlike. (Journ. Applied Phys.,
Sept. 1941, Vol. 12, No. 9, pp. 696-698.)

3347- A STUDY OF THE SECONDARY [iMISSION
FroOM Currous OXxIDE, IPURE or TREATED
WITH ALKALI METALS.—A. L. Frimer. (Journ.
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of Tech. Phys. {in Russian], No. 5, Vol. 10,
1940, PP. 394-401.) ) .

A report is presented on experiments with pure
Cu,O (prepared in two different ways) and Cu,O
treated with caesium, potassium, and rubidium.
The apparatus used is described and a number of
experimental curves are shown. The main con-
clusions reached are as follows :—(1) The secondary
emission ¢ from Cu,O is lower than from Cu (o 1s
1.17 for Cu,O and 1.35 for Cu} but it increases con-
siderably (up to 6) when an alkali metal is deposited.
(2) The absorption of gas by Cu,O increases o.
(3) Heating of CuyO up to 400° C does not increase
o. (4) The energy distribution of secondary
electrons from Cu,O does not differ much from that
in the case of Cu. If, however, Cu,O is trcated
with an alkali metal the predominance of slow
electrons becomes very prominent. A theorctical
interpretation of the results is given.

3348. ON THE DEPENDENCE ON ANGLE OF THE
SECONDARY-ELECTRON ExMissioN FrRoM IN-
SULATORS.—Salow. (See 3432.)

THE DEPENDENCE OF THE SECONDARY
ELECTRON EMISSION PRODUCED BY GAMMA
RADIATION UPON THE DIRECTION OF THE
RapiarioN [in Radiation Therapy].—C. W.
Wilson. (Proc. Phys. Soc., 1st Sept. 1941,
Vol. 53, Part 5, No. 299, pp. 613-623.)

3349-

LrFEcts or HEaT TREATMENT ON FIELD
lMI8S1ION FROM METALS [Anomalous F.E.
(due to Surface Electropositive Impurities)
removed by Heating, except from Nickel:
Investigation using Martin’s Cylindrical
Ilectron Projector Tube].—]. H. Daniel.
(Journ. Apphed Plys., Aug. 1941, Vol. 12,
No. 8, pp. 645-652.) See Martin, 3351,
below.

3350.

THE CYLINDRICAL LELECTRON [|’ROJECTOR
TUBE IN THE STUDY OF THERMIONIC AND
FiELD EMISSION. Martin.  (See Daniel,
3350, above). The tube was described by
Martin in his paper dealt with in 619 of
1940.

REDUCTION OF MAGNESIUM OXIDE BY TUNG-
STEN IN VacuuMm [Method of calculating
Rate: Experimental Confirmation: of
Interest in connection with Oxide-Coated
Cathodes and with Use of Magnesia as
Insulator] —G. E. Moore. (Bell T. Systew
Tech. Pub., Monograph B-1290, 12 pp.)

3351.

3352.

MEASUREMENTS OF SHOT AND THERMAL
Noise : THE LINEAR RECTIFIER As INDI-
caTor [applicable to Noise Measurement by
Substitution Methods but Not by Absolute
Methods].—D. A. Bell. (IWireless Engineer,
March 1941, Vol. 18, No. 210, pp. 95-98.)
For criticism (W. H. Aldous & E. G. James)
and reply see July & Aug. issues, Nos. 214
& 215, pp. 278 & 323.

3353

THE SHOT LFFECT IN A SATURATED Diops
[Campbell’s and Schottky’s Theorems, based
on Lntirely Different Physical Considera-
tions, shown by Heaviside Analysis to lead
to Same Result in calculating Shot Noise

3354-

THE WIRELESS ENGINEER

December, 1941

in External Circuit consisting of Lumped
Impedances].—N. R. Campbell & V. J.
Francis. (Phil. Mag., Sept. 1941, Vol. 32,
No. 212, pp. 239-244.)

CORRECTION, AND EXTENSION TO CYLINDRICAL
ELECTRODE SYSTEMS (As IN LARGE TRaNs-
MITTING TRIODES) OF “ A THEORY OF THE
PracTical Triope.”—I1. A. Harris. (IVire-
less Engineer, April 1941, Vol. 18, No. 2r1,
PP- 153-154.) See 1080 of April.

Ox TtHE THEORY oF TUBEs wIiTH Two
ConTrOL GRIDs [Inadequacy of Published
Data: Some Characteristics, & Practical
Method of Calculating the Performance :
Pentagrid Heptode as Amplifier, as Modu-
lator, & as Heterodyne Detector].—A. H.
Wing. (Proc. I.R.E., March 1941, Vol. 29,
No. 3, pp. 121-136.)

3355-

3356.

DISTORTION IN AMPLIFIER
VaLvEs AND low - FREQUENCY TRraANs-
FORMERS.—Li. Kettel. (E.7.Z., 3rd July
1941, Vol. 62, No. 27, p. 614: summary,
trom Telefunken-Rohve, No. 18, 1940, pp.
1-32.)

A quaSi-linear system is defined as one which
must be regarded as non-linear towards the funda-
mental and linear towards the harmonics. The
“ klirr  factor K (governing harmonic production)
and modulation factor m (governing combination-
tone formation) are used as measures of the dis-
tortion.

The former (root of the sum of the squares of the
percentages of the various harmonics in com-
parison with the fundamental) and the latter
(defined as (Smax Smin )/(Smax + Smin)
100%) have simple relations to one another only
when only the 2nd and 3rd harmonics are in evi-
dence : for the square-law characteristic the calcu-
lated relation is w1, = 44,. For every point on the
characteristic of an amplifier value u = SR,
The writer calculates p and K for three cases:
where u = const., S = f(V,, V,) (“slope” dis-
tortions) : S = const., u = f(17,), (“ amplification-
factor ”’ distortions : this term includes the true
“ Durchgriff *  distortions and the ‘' current-
division ” distortions) : and S = f(V,, V,), u =
f(V,) (as in highly modulated pentodes: both
types of distortion occur). Low-frequency triodes
and pentodes are considered in these calculations,
and then the writer deals with the various forms of
“ slope "’ distortion (namely modulation distortion,
cross-modulation, and hum-modulation) occurring
in h.f. pentodes with high internal resistance and
small anode-voltage modulation.

Finally, ‘“‘iron” distortions are considered,
arising from the non-linear relation between B3
and H, and thus given by the hysteresis curve.
Without magnetic bias the curve is symmetrical
and the distortions contain only odd (principally
the 3rd) harmonics. Introduction of bias makes
the curve asymmetrical and adds some even
harmonics : as the bias is increased the distortions
diminish. The no-load * klirr”’ factor and the
voltage and current * klirr ”* factors for a load I,
are calculated, and a simple method of measuring
the first is given (not in the summary). The
“klirr 7’ factor in the absence of magnetic bias,

. Nox - LINEAR
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and the ““iron " distortions in a push-pull output
stage and in a single-valve output stage, are calcu-
lated at the end of the full paper.

3358.

3359

3360.

3361.

3362.

3303.

3364

3305.

3360.

3367.

TuHe Ficure ofF Mrrir oF H.F. VaLves
[Suggested ‘* I'.O.M.” Rating for guiding
Choice of Suitable Valve for a Particular
\WVide-Band Amplifier Circuit: Derivation
for Four Types of Circuit].—C. Lockhart.
(-, & Television & S-W.1W., March 1941,
Vol. 14, No. 157, pp. 106-110.)

Gas-FiLLeEp TrRiIoDES AND THEIR PrRacricAL

Use [in Laboratory & in Industry].—G.
Windred. (E. & Television & S-W.IV.,

Jan., Feb., & March 1941, Vol. 14, Nos.
155/157.) Concluding the series dealt with
in 4279 of 1940 and 861 of March.

VALVE ELECTRODE ASSEMBLY: A NEW
MeTHOD.—R.C.A. Laboratories. (E. &
Television & S-W.W., Jan. 1941, Vol. 14
No. 155, p.- 19)

ALTERNATIVES IN VALVE REPLACEMENT.
L. A. Moxon. (F. & Television & S-W.IW.,
May 1941, Vol. 14, No. 159, pp. 201-203.)

DIRECTIONAL WIRELESS

MEASUREMENTS OF THE DELAY AND DIREC-
TION OF ARRIVAL OF LECHOES FROM NEAR-
By SHORT-WAVE TrRANSMITTERS.—Edwards
& Jansky. (See 3222.)

Loxg-Distance PosiTioN-Finping By D.F.
‘Extension of Simple Method of Calculating
the Great- Circle Bearing between Two
Stations, to give Latitude & ILongitude of
Distant Station].—V. Addey. (P’.0. Elec.
Eng. Journ., July 1941, Vol. 34, Part 2,
PP- 94-95.) See 3478 of 1939.

NOMOGRAMS FOR THE SOLUTION OF SPHERICAL
TriaNGLES.—J. B. Friauf. (fourn. Frankiin
Inst., Aug. 1941, Vol. 232, No. 2, pp. 15I—
174)

AEROPLANE LOCATION RECORDER [with Large
Motor-Driven Frame Aerial for Short-Wave
Signals from Aeroplane : Automatic Indica-
tion].—United Air Lines. (E. & Television
& S-1V.W., May 1941, Vol. 14, No. 159, p.
218.)

EcHo SOUNDER rOrR AIR DEFENCE [using
50cm Waves: on Principle of Western
Electric ‘* Absolute Altimeter”’ (1892 of
1940) but with Yocused Beam].—(Journ.
Roy. Aervon. Soc., Sept. 1941, Vol. 45, No.
369, p. 268 : abstract only.) Based on U.S.
Patent Oftice publications.

““ AIR NAviGaTiOoN ' [Book Review].—F. G.
Brown.  (lingimeering, 26th Sept. 1941,
Vol. 152, p. 244.)

ACOUSTICS AND AUDIO-FREQUENCIES

33603

THE LouDpNESS GAIN BY BINAURAL HEARING,
AND ITs SIGNIFICANCE [Binaural Telephones
give 1 Neper Guin (owing to ' Square-
Root ”’ Semnsitivity Law of Ear): Neglect
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3370.

3371

3372

3373-

3374
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hithierto due to General Erroncous Belief
in * Square "’ lL.aw : Application to improve
Transmission Etficiency or to allow Increased
Line Attenuation].—K. Braun. (7.F.T.
Dec. 1940, Vol. 20, No. 12, pp. 343-345.)

HarrF-WaveE Mobpuration [Intelligibility of
Speech Not Seriously Depreciated by Trans-
mission of One Half Only of Wave-Form].—
Bailey. (See 3301.)

ON THE AUDIBILITY oF EcHo anp I1s In-
FLUENCE ON THE INTELLIGIBILITY OF SPEECH.

—A. Rabinovich. (Journ. of Tech. Phys.
[in Russian], No. &, Vol. 10, 1940, pPP.
605-616.)

A NEw REFERENCE-ATTENUATION METER

wWITH OBJECTIVE lEXCITATION AND INDICA-
TioN [including Use of Loudspeaker, excited
by Speech Spectrum from Beat-Note Gener-
ator, as ‘‘ Artificial Mouth,” and Ballistic
Galvanometer (with Rectifier) as *“ Ear 1.
K. Braun. (T.F.T., Aug. 1940, Vol. 29,
No. 8, pp. 223-227.) Further development
of the work dealt with in 54 of 1940 and
1105 of April.

AUDIO-FREQUENCY MICROVOLTER [comibining
with an A.F. Oscillator to give Accurately
known Continuously Variable Voltages
1.0 uV to 1.0 V}.—General Radio. (Review
Scient. Instr., Aug. 1941, Vol. 12, No. 8
p- 415)

A New TypPE oF Aubplo-FreQurncy OsciL-
LATOR [RResistance-Tuned, with Regenera-
tion through Selective RC Network].—
(E. & Television & S-W.W., Jan. 1941, Vol.
14, No. 155, pp. 14 and 21.)

SOUND-INTEGRATING MaciiNe [for Rapid
Plotting of Sound-Field of Ringer or Loud-
speaker|.—(Bell Lab. Record, July 1941,
Vol. 19, No. 11, p. 342.)

THE ELECTRICAL BREAKDOWN OF ROCHELLE
Sart—B. V. Gorelik.  (Journ. of Tech.
Phys. [in Russian], No. 5, Vol. 10, 1940,
PP- 369-375.)

Experiments were conducted to investigate the
reasons for the abnormally low electrical breakdown

of Rochelle salt.
of rock salt,
made.

3376

3378.

Comparative tests with crystals
alum, and naphthalin were also

RECENT RESEARCH AND ITS LFFECT UPON
LoupsPEaKER DESIGN [including Box Baflles
and a ‘‘Vented Acoustic Chamber ' :
Importance of Correct Vent Area: etc.]
(E. Television S-W.IV., April 1941
Vol. 14, No. 158, pp. 174-176.)

. Tur PPosT OFFICE AND PUBLIC ADDRESS [from

1928 onwards].—E. ]. Casterton.
iilec. Eng. Journ., April 1941, Vol
Part 1, pp. 26-30))

(P.0.
34,

THE CALCULATION OF QCAPACITANCES FOR
CABLES 0¥ SIMPLE CROSS SECTION.—Sommer.
(See 3287.)
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3379

3380.

3381.

3382.

3383

3384.

33%5-

3386.

3387.

33\)\'_
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SounNDp PROPAGATION IN THE OPEN AIR,
AND ITS DEPENDENCE ON METEOROLOGICAL
CoxpitioNs [Theoretical Treatment of
Effects of Wind & Temperature Gradients :
Experimental Confirmation (Minimum
Attenuation for 250—4000 ¢/s is 1 db, 100 m) :
Differing Effects of Nearness to Ground

on High & lLow Frequencies, etc.].—
H. Sieg. (E.N.T., Sept. 1940, Vol. 17,
No. 9, pp- 193-203.) With 30 literature
references.

THE PROPAGATION OF PRESSURE FLUCTUA-
TIONS OF [LARGE AMPLITUDE IN AIR COLUMNS
[Experimental Investigation].—L. J. Kast-
ner. (Phil. Mag., Sept. 1941, Vol. 32,
No. 212, pp. 206-224.)

BELL Sounp DETEcTOR [Use of Line Micro-
phones (3600 of 1939) for Ground Defences].
—Bell Tel. Laboratories. (fourn. Roy.
Aeron. Soc., Sept. 1941, Vol. 45, No. 369,
p- 268 : abstract only.)

AEROPLANE ‘ SPOTTING BY LELECTRO-
AcousticaL METHODS.—Benjamin Electric.
(E. & Telemsion & S-W.IW., April 1941,
Vol. 14, No. 148, pp. 153-154.) Commercial
development of the svstem referred to in
790 of March.

ON THE PREPARATION OF A THERMAL LiGHT-
SOURCE WHICH CAN BE MODULATED AT NOTE
FrREQUENCIES.——Lattman. (See 3608.)

THE TEcHNIQUE OF THE COMMERCIAL
GRAMOPHONE-D1sC RECORDING PROCESS [in-
cluding Test DMethods (Advantages of
Measurement of Quadratic & Cubic—Asym-
metrical & Symmetrical-—Distortions over
Measurement of * Klirr 7 Factor: etc.):
a Compressed Survey]..—W. A. Giinther.
(Bull. Assoc. suisse des Llec., 4th July 1941,
Vol. 32, No. 13, pp. 291—296 : in German.)

RE-cOATING RECORDING BLANKS [Description
of Operation], and RECORDING BLANKS.
—W. H. Pierce : D. W. Aldous. (W ireless
World, Sept. 1941, Vol. 47, No. 9, pp.
242-243 : Oct. 1941, No. 10, pp. 269-270.)
A VARIABLE-SPEED TURNTABLE UNiIT [Fric-
tion Wheel-&-Cone Drive]—(F. & Tele-

viston & S-W.W., March 1941, Vol. 14,
No. 157, p. 110.)
MAGNETIC RECORDING AND SOME oF lTs

APPLICATIONS IN THE Broapcast FIELD

with 29 Literature References]..—S. J.
Begun. (Proc. [.R.E., Aug. 1941, Vol. 29,
No. 8, pp. 423—433.) A summaryv was

referred to in 1395 of May.

THE SYNTHETIC PRODUCTION AND CONTROL
OF AcCousTIC PHENOMENA BY A MAGNETIC
RECORDING SySTEM [Survey of Previous
Proposals for ** Synthetic Reverberation ™ :
Magnetic-Tape System re-designed by Brush
Company : Applications to Other Purposes
(Study of Sound-Decay Curves, of Space-
PPhasing for Ilmproving Naturalness of
P.A. Systems, etc.)].—S. K. Wolf. (Proc.
[ .R.E., July 1941, Vol. 29, No. 7, pp. 365
371.)
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3389. THE ABSORPTION OF SOUND BY MEANS OF A
THREE - LAYER  RESONANCE  SYSTEM.—
V. Nesterov. (Journ. of Tech. Phys. [in
Russian], No. &, Vol. 10, 1940, pp. 617-626.)

THE * AcousTic ENVELOPE ' : NEW DE-
VELOPMENT TO AID VOICE PrODUCTION
[employed by PPaul Robeson in touring
Halls of Widely Varying Characteristics].—
H. Burris-Meyer.  (IViveless 1i'orid, Sept.
1941, Vol. 47, No. 9, p. 233.) For other
work by Burris-Mever see 2440 of September.
SYNTHESIS OF MusicaL SOUNDS BY THE
TooTHED-WHEEL GENERATOR [Discrepancies
between Tone of Electrical Musical Instru-
ments & Their Mechanical Prototypes:
Investigation, with View to eliminating
These, of Toothed-Wheel Generator, with
Magnetic or Electrostatic Pick-Up : Effects
of Variation of Gap, Tooth Form, etc.] -
K. H. Kleine. (Physik. Zeitschr., April 1941,
Vol. 42, No. 6, pp. 111-116.)

3390.

3391.

TESTS AT THE NATIONAL INSTITUTE OF
ELECTROACOUSTICS TO ARRIVE AT AN OBJEC-
TIVE ESTIMATE OF THE ACOUSTICAL QUALITY
OoF SOME VIOLINS.-——G. Pasqualini.  (La
Ricevca Scient., Sept. 1940, Vol. 11, No. o,
pp. 622-639.) Beginning with a survey of
previous work in various countries.

3392.

NEGATIVE CHARACTERISTIC OF THE PIPE
REED. — Zahradni¢ek & Nespor. (Physik.
Zeitschr., Sept. 1940, Vol. 41, No. 17/18,
PP- 419—421.)

MoTION OF THE WALLS OF A CORNET [studied
with Piezoelectric Pick-Up].—H. P. Knauss.
(Phys. Review, 1st July 1941, Vol. 60, No. 1,
p. 65: summary only.)

3393-

3394.

Tue Comma 1IN Music [Suggestion of New
Comma, between Those of Pythagoras &
Didymus, as Integer (53 Commas in Octave)].
—A. F. Dufton. (Phil. Mag., Sept. 1941,
Vol. 32, No. 212, pp. 259-261.)

‘ Although a gamut with 54 notes to the octave
may appear to be unsuitable for a manual keyboard,
the development of mechanically played music
must not be ignored.”

3395-

3396. THE CroSLEY CONTRAST EXPANDER: AN
ANaLYSIS OF THE CircuIT [Bridge Circuit
with Two Metal-Filament Lamps].—S. \W.
Amos.  (Wiveless [Lngineer, June 1941,
Vol. 18, No. 213, pp. 237-239.)

The improvement in contrast is not proportional
to the original contrast, but ‘“ even this kind of
expander 1s well worth including in receivers,
owing to its simplicity.”

3397. DESIGN FOrR A SUPER-QUALITY 12-WaATT
AmpLiFiIER—]. C. C. Gilbert. (F. &
Television & S-W.W., Feb. & March 1941
Vol. 14, Nos. 156 & 157, pp. 72—75 & 111—
116.)

For a turther note see April issue, pp. 184-185 :
here a defect (attenuation of the very low and very
high audio-frequencies) of the Carpenter para-
phase circuit employed is discussed, and a change
suggested to O. H. Schmitt’s circuit (2024 of 1938),
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the claims for which have been verified experi-
mentally : the paper incorrectly gives the name as
Schmidt.

3398. THE CALCULATION OF FREQUENCY RESPONSE
oF AUDIO-FREQUENCY AMPLIFIERS [and the
Influence of the Miller Effect an the Higher
Frequencies].—(E. & Television & S-W.IV,,
April 1941, Vol. 14, No. 158, p. 167.)

3399. NON-LINEAR  DISTORTION IN  AMPLIFIER
VALVES AND l.ow - FREQUENCY TRaNS-
FoRMERS.—Kettel.  (See 3357.)

3400. A MEASURING EQUIrMENT WwITH DIRECT

INDICATION FOR THE DETERMINATION OF
THE ‘‘ KLIRR” [FACcTOR AND INDIVIDUAL
Harmoxics. —H. Rupp. (E.N.T., Nov.
1940, Vol. 17, No. 11, pp. 247-261.)

Fo obtain an accurate knowledge of the trans-
mission properties of amplifiers, lines, etc., it is
necessary to know how the ' klirr 7 factor (non-
linear distortion factor : sometimes translated as
“blurr 7 or “rasping”’ factor: defined by
Kipfmiller as

E=A12 + A2 + . A2+ A2 + .. ),

but often given as

K= dF+ A%+ 145

in which case k = K’ J(1 + £'?) : (c¢f. Kettel, 3357)
varies not only with the frequency but also with
the transmission level. With the usual methods
of measuring this factor, such a process would take
a great deal of time, since the circuit would require
balancing before each reading. The method here
developed allows the factor to be read directly off
an indicating instrument : if desired. the * klirr -
factor characteristic could be recorded automatically.
By a change of circuit the individual harmonics can
be measured : in this way the detection of the
part of the transmission circuit which is causing
the distortion is made easy —an advantage not
possessed by previous techniques. The equip-
ments described cover a irequency range of 50 to
10 000 ¢/s; the smallest * klirr *’ factor measurable
is 0.4%, the accuracy is within 6-7% of the factor
value.

The principle of the *“ klirr ” factor measurement
is that the variable test frequency f, is passed
through the circuit under investigation and leaves
it as /, + nf, : it is then acted on (in the  modu-
lator ” M in ¥ig. 4) by an auxiliary frequency f,
which is automatically regulated so that the sum
(or the dificrence) of f; and f, is constant. Beyond
M there appear, therefore, the two fundamental
{requencies f; and f,, and in addition the frequencics
fo+ (fy +nf)) and f, — (i - nfy). 1 f21s so
regulated that the sum frequency f, + f, remains
constant, and if the mixture is acted on by a high-
pass filter S, only f, + nf; will emerge from S and
reach the indicating instrument K, which  will
therefore measure the * klirr 7 frequencies of the
original test frequency : the same will occur when
it is the difference {requency which is kept constant,
a low-pass filter being used in this case for S.
The automatic adjustment of the auxiliary {re-
quency is accomplished purely electrically by the
svstem of multiple modulation included in the
complete scheme, Fig. 5: the three generators Gy,
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G,, & G produce frequencies fy, f,, & f3, of which
the first and last are fixed while f, 1s variable over a
certain range. The modulators M, & M, produce
fi — f» and f, — fs, respectively, which are freed
from the fundamentals and other modulation
frequencies by filters S, & S,. The frequency fi— 12
forms the variable test frequency, the original * f;
dealt with above, while f, — /3 forms the auxiliary
frequency (‘f, " above) which acts on the test
frequency in a third modulator My after that
frequency has passed through the circuit under
investigation. The sum of the fundamental fre-
quencies arriving at Mj is thus f, = h . +
(f, — fa) = [, — f3: since f and f, are both constant,
fs is also constant, whatcver the test frequency
fi — f, may be, which is what was required.

The scheme shown in IPig. 6 and discussed more
fully on pp. 259-260 is a simplified version of the
above, requiring rather less apparatus but lacking
certain advantages. In either case, the performance
of the final filter (S in Fig. 4) in front of the indi-
cating instrument is the chief factor in determining
the accuracy obtainable: the lower-frequency
flank of its characteristic must be very steep, and
it therefore takes the form of a crystal bridge filter
(see 3265, above). The circuit used when it is
required to measure individual harmonics is shown
in Fig. 8 and discussed more fully on p. 260.

3401. SoLip CarBON DIOXIDE as AN LXCITER OF
ViBraTioNs [and Some Applications].—
Mary D. Waller. (Nature, 16th Aug. 1941,
Vol. 143, pp. 185-187.)

3402. ON  AcOUSTICALLY  LFFECTIVE VORTEX
MoTioN 1N Gasteous JETS.—D. Savic. (Phil.
Mag., Sept. 1041, Vol. 32, No. 212, PP. 245
252.)

PPAPER ON THE VELOCITY OF ACOUSTICAL
WAVES IN PETROLEUM FracTions.—DMatte-
son & Vogt. (See 3511.)

3403.

SUPERSONIC-WAVE ABSORPTION IN LIQUIDS,
MEASURED OpricaLLY [by Practical Applica-
tion of Grobe’s Mcthod (2860 of 1938)].
A. Lindberg. (Physik. Zeitschr., 15th Oct.
1940, Vol. 41, No. 20, pp. 457-467.)

3404.

SUPERSONIC-WAVE DISPERSION AND THE
VEeLOCITY oF l‘'rRacTure [with Photographs
of Glass Fractures].—A. Smeckal. (Physik.
Zeitschr., 15th Oct. 1940, Vol. 41, No. 20
pp. 475-480.)

3405.

PHOTOTELEGRAPHY AND TELEVISION

3406. ' SCRAMBLED "’ TELEVISION. — Scophony,
(Wiveless World, Oct. 1941, Vol. 47, No. 10.
pp. 272-273.) DBritish Patent 530 776.

3407. TELEvISION TRaNsyIss1ON [Experiments with
441-Line, 30-I'rame Interlaced Transmission
over Coaxial Cable & Other Telephone
Facilities] —M. E. Strieby & C. L. Weis.
(Proc. I.R.E., July 1941, Vol 29, No. 7
pp. 371-381.) A summary was dealt with
in 1936 of July.

D
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3408. SOME OBSERVATIONS RELATING TO REPORTS
oF CoLoUrR TELEVISION IN AMERICA, and
J. L. Bairp’s NEw CoLoUR TELEVISION
SysTEM.—P. Nagy: ]J. L. Baird. (E. &
Television & S-W.IV., Feb. 1941, Vol. 14,
No. 156, pp. 60-62 and 935, 96 : pp. 69—70.)

FiLMm ScaNNER FOR Use 1IN TELEVISION
Transmission TEsTs [Advantages of Farns-
worth Image Dissector as Pick-Up: Use of
Special Film *“ stretched ** to give 60 Frames :
Vertical Scanning by Continuous Motion
of Film, Horizontal by Electronic Line
Sweep in Dissector Tube].—A. G. Jensen.
(Proc. I.R.E., May 1941, Vol. 29, No. 3,
PP- 243-249.)

A PHASE-CURVE TRACER FOR TELEVISION
Phase Curve of Any Network shown on
C.R.O. Scrcen, on Linear Frequency Scale
from o.1-5 Mc/s].—B. D. Loughlin. = (Proc.
I.R.E., March 1941, Vol. 29, No. 3, pp. 107—
115.) A summary was referred to in 1937
of July.

3400.

3410.

A CoaxiaL FILTER FOR VESTIGIAL-SIDEBAND
TranNsmission 1N TeLEvVIsSION.—H. Salinger.
(Proc. I.R.E., March 1941, Vol. 29, No. 3,
PpP- 115-120.) A summary was dealt with
in 1846 of July. Cf. Brown, 3088 of
November.

3411.

BriGHTNESS DISTORTION IN TELEVISION.—
D. G. Fink. (Proc. I.R.E., June 1941, Vol.
29, No. 6, pp. 310-321.) A summary was
dealt with in 1430 of May.

3412.

VERSATILE MuLTi - CHANNEL TELEVISION
CoNTROL EQUIPMENT.—D. E. Norgaard &
J. L. Jones. (Proc. I.R.E., May 1941, Vol.
29, No. 5, pp. 250-265.) A summary was
referred to in 1938 of July.

3413

New DesigNs oF TELEVISION CONTROL-
Room EquipmMeENT.—]. D. Schantz. (Proc.
I.R.E., June 1941, Vol. 29, No. 6, pPp. 303—
309.) From the Farnsworth Corporation.

PuoToELECTRIC CONDUCTIVITY OF ZINC-
SULPHIDE/COPPER DPHOSPHORS UNDER THE
AcTioN or ArpHA Ravs.—F. R. Lappe.
(dnn. der Physik, 14th June 1941, Vol. 39,
No. 8, pp. 604-618.)

The writer begins by stressing the importance of
investigating the mechanism of phosphors by
clectrical methods (¢f. Ruffler, 2517 of September).
These are often casier, quicker, and more sensitive
than optical methods, and conclusions as to optical
behaviour can be drawn from them. Thus Goos,
by experiments with ZnSCu phosphors disintegrated
by alpha rays, found among other things that this
disintegration produced a linear increase in the
extinction effect, already particularly pronounced
in this particular phosphor (2714 of 1940 and back
reference) : he used, instead of optical measure-
ment, the change of diclectric constant in a h.f.
oscillatory circuit as a measure of the effect of
illumination.

It has been suggested that the °‘secondary
current,” 4.c. the conductivity under an applied
voltage, on illumination, would show a similar

3414.

3415
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variation, and the present work examines this
suggestion. The phosphor was spread in a very
fine layer on a metal plate in a “ conductivity cell ’
so that its electrical behaviour could be followed,
both before and after the action of alpha rays,
under the influence of the exciting light and of the
red and infra-red light for producing the extinction
effect (Fig. 1). The highly insulating phosphor
under test shows a conveniently measurable
“ secondary current ”’ on illumination only if the
film is so thin that the incident light can excite
it all through: Lenard gives a thickness of
0.014 mm at most for full excitation, and the film
here used was of about that thickness, giving
secondary currents about 1000 times as great as
the ““dark ” current, with comparatively low
voltages.

Among the results obtained, and summarised on
pp. 617-618, are the following :—the extinction
effect in a continuously “ blue "-excited phosphor
(curvea, Fig. 3), measured as a ° secondary-
current "' decrease, shows a marked inertia, as
does the rise which occurs at the end of the extinc-
tion (“ Rot aus’’). If, on the other hand, the
“ blue ”’ excitation is cut off, the current falls in
the normal decay mode (curve b) : the introduction
of the extinguishing radiation (“ Rot belichtet ")
causes an immediate but small rise in the current,
followed by a more rapid decay. The small rise
indicates the occurrence of a slight luminosity
produced by the long-wave radiation, side by side
with the extinction effect. Curvec represents
the case when the red radiation is applied directly
the blue is cut off : the current sinks much more
quickly, practically reaching its “ dark’ value
within 6 minutes, compared with over 10 minutes.
The first apparent action of alpha rays is to behave
as a short-wave exciting radiation, but simul-
taneously the destruction of the active centres has
sct in. The extinction effect as shown by the
“secondary current "’ increases linearly with the
destruction process, so that Goos's results are
confirmed by this new method. A considerable
variation of the ‘‘secondary current” with gas
pressure was found, both dark and illuminafed
currents increasing rapidly with decreasing pressure :
the extinction effect decreased, not so markedly,
with decreasing pressure.

3416. THE RESPONSE OF ELECTRICAL NETWORKS
TO NON-SINUSOIDAL PERIODIC WAVES.—
Marchand. (See 3259.)

3417. BUILDING-UP D’ROCESSES IN OSCILLATORY
Circuits [Treatment based on Equivalent
Circuit containing only Distortion-Free
Lines: Stationary Oscillations: Building-
Up Process outside Resonance : with
Continually Varying Frequency (e.g. in
Exploring-Note Sound Analysis) : Tech-
nique applicable to Amplifiers with Several
Mutually Detuned Circuits, etc.].—R. Feldt-
keller. (T.F.T., Dec. 1940, Vol. 29, No. 12,
pPp- 353-356.) For different treatments
¢f. Wheeler, 3642 of 1939, and Strecker,
447 of February.

3418. LLIMINATING PEAKS IN AMPLIFIER RESPONSE
CurvEs [at High-Frequency End of Video-
Amplifier Range, due to Reactive Elements
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in Anode Circuit of One Valve]..—R.C.A.
Laboratories. (E. & Television & S-W.W.,
May 1941, Vol. 14, No. 159, pp. 215 and 217.)

THE ATTENUATION AND IMPEDANCE OF
SiNGLE CoaxiaL CaABLES [with Air-Space
and Solid Polythene Dielectrics :  Benefits
obtainable from Standardisation of Charac-
teristic Impedance: 75 Ohms as Suitable
Value].——R. A. Brockbank. (P.O. Elec.
Eng. Journ., July 1941, Vol. 34, Part 2,
pp. 66-71.)

THE BEHAVIOUR OF WIDE-BAND CABLES
WITH STYROFLEX INSULATION IN THE DECI-
METRIC - WAVE BaND. — Kaufmann. (See

3328.)

A FrLExiBLE Low-ATTENUATION TRANS-
missioN LINE [Continuously Moulded Poly-
styrene Embedment in Ribbon Form].—
R.C.A. Laboratories. (E. & Television &
S-W.W., March 1941, Vol. 14, No. 157
pp. 135-136.)

KERR EFFECT AND MOLECULAR STATE IN
HicHLy CoMPRESSED GASES AND LIQUiDs.-—
E. Kuss & H. A. Stuart. (Physik. Zeutschr.,
April 1941, Vol. 42, No. 6, pp. 95-105.)

3419.

3420.

3421.

3422.

Harr-ToNE REPRODUCTION IN I’ICTURE-
TRANSMISSION  APPARATUS USING  Gas-
FILLED LaMPS FOR POSITIVE RECORDING.
E. L. Orlovski. {Journ. of Tech. Phys. [in
Russian], No. 4, Vol. 10, 1940, pp. 274—2094.)

A detailed discussion is given of the mathe-
matical relationship between the optical density
D', of the picture element to be transmitted and
the optical density D, of the corresponding recorded
element when positive recording of the received
picture is employed. .1t is shown that considerable
distortion of half-tones occurs in picture trans-
mission by apparatus of Soviet manufacture.
Accordingly, the optimum operating conditions of
the positive rectifier in the recording apparatus are
established and a correcting circuit (lower half of
Fig. 18) is proposed. Experiments with this circuit
have shown that a great improvement is obtained
thereby. Theoretical considerations are also put
forward indicating that the photocurrent amplifier
at the transmitting or receiving station can be so
designed as to ensure distortionless transmission of
half-tones. Another advantage of such amplifiers
would be a rise in the permissible interference
level.

3423

3424. FUNDAMENTALS OF PHOTOTELEGRAPHY TECH-
NIQUE : Parts I anp II.—H. Bitter. (T.F.T .,
Aug. & Sept. 1940, Vol. 29, Nos. 8 & o9,
pp- 215-223 & 270-276.) The third and final
part was dealt with in 1444 of May.

3425. THE HANDLING OF TELEGRAMS IN FACSIMILE.
—R. J. Wise & 1. S. Coggeshall. (Proc.
I.R.E., May 1941, Vol. 29, No. 5, pp- 237-
242.) A summary was dealt with in 1947
of July.

3426. THE RCA-931 MULTIPLIER PHOTOTUBE.—
(Review Scient. Imstr., Aug. 1941, Vol. 12,
No. 8, p. 416.)
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A REVIEW OF THE DEVELOPMENT OF SENSI-
TIVE PHOTOTUBES [with over 8o Literature
References].—A. M. Glover. (Proc. I.R.E.,
Aug. 1941, Vol. 29, No. 8, pp. 413—423.)

3427.

Ox THE THEORY OF THE PHOTOEFFECT IN
SEMICONDUCTORS [where Sommerfeld’'s Free-
Electron Theory 1s No Longer Adequate].—
V. F. Weisskopf & L. W. Apker. (Phys.
Review, 15th July 1941, Vol. 6o, No. 2,
p. 170 : summary only.)

3428.

THE CRyYSTAL PHOTOEFFECT IN d-TARTARIC
Acip [Examination of Brady-Moore Curreat-
Reversal Phenomenon].—C. K. Lui. (Pkys.
Review, 15th July 1941, Vol. 60, No. 2,
pp- 160-161 : summary only.)

3429.

A NOTE oN THE DEMONSTRATION OF THE
PHOTOEFFECT WITH A GLOW-DISCHARGE
Lamp [and Some Applications].—Metzger.
(See 3604.)

3430.

A STUDY OF THE SECONDARY EMISSION FROM
Cuprous OXIDE, PURE OR TREATED WITH
ALkALI METALS.—Frimer. (See 3347.)

3431

ON THE DEPENDENCE ON ANGLE OF THE
SECONDARY-ELECTRON EMissioN FrOM IN-
suLATORS.—H. Salow. (Physik. Zeitschy.,
1st Oct. 1940, Vol. 41, No. 19, pp. 434—442.)

For previous work, in connection with television
pick-up tubes, see 1995 & 4025 of 1939 and 1881
of 1940. The present paper deals with measure-
ments on mica, glass, and zinc sulphide. The
characteristic of the s.e. coefficient between incident
angles o° to 70° and potentials 100 to 4000V is a
smooth curve following the same law as that for
the angle-dependence of s.e. from metals. On the
assumption of the validity of the Widdington-
Thomson law for the energy dissipation of the
primary electrons, and assuming a secondary-
electron absorption proportional to the path, a
formula is derived which represents the important
features of the experimental results as regards
potential and angle dependence. The sudden
change in the s.e. from insulators at definite angular
values, assumed to exist by Wehnelt and his school,
is traced to the special measuring technique em-
ployed : the ‘ jump’’ effect occurring in the
collector current in this technique happens when
the s.e. coefficient of the insulator reaches unity,
and must not be regarded as a sudden change in the
secondary emission.

3432

3433. THE DRIFT OF THE SELENIUM BARRIER-
LAYER PHoroceLL [Survey of Conflicting
Reports :  Measurements on Photronic,
German, & Other Types]..—R. A. Houstoun.
(Phil. Mag., June 1941, Vol. 31, No. 209,

PP. 498-506.)

3434. A BIBLIOGRAPHY RELATING TO BARRIER-
LLAYER PHOTOELECTRIC CELLS, — (Sctence
Library Bibliogr. Series, No. 558, 1941,
3 PP
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MEASUREMENTS AND STANDARDS

A New METHOD FOR MEASURING THE Di-
ELECTRIC CONSTANTS AND L.0ss I acTORS
OF INSULATING MATERIALS IN THE CENTI-
METRIC WAVE BaND.—F. Borgnis. (Natuy-
wiss., 2z2nd Aug. 1941, Vol. 29, No. 34, pp.
516-517.)

The ordinary h.f. methods become so difficult
at these micro-wave frequencies that optical
methods have been tried (Baz, 3695 of 1939:
Kebbel, 2444 of 1939). Recently the distribution
of the clectric field of standing waves produced in a
hollow tube of rectangular section, with a plate of
the material at its closed end, has been employed
for the purpose (Roberts & von Hippel, 3508 of
1940 : Fejér & Scherrer, 3436, below). The present
letter describes a method using a cylindrical cavity
resonator of radius !, the test specimens taking
the form of cylindrical rods of radius p, casy to
prepare and economical in material : the electro-
magnetic relations. in the resonator are exactly
defined, are unaffected by cdge effects and external
disturbances, and permit an accurate theoretical
treatment to be applied.

The cavity is excited in its electrical fundamental
(Borgnis, gos of 1940 [for later work see 61 of
January and cross references]). The clectric field
strength has only one component E, parallel to the
cylinder axis, the magnetic field strength has a
circular component Hg.  The resonance wave,
whatever the height of the cylinder, is given by
A =261 F. If the rod ol material is introduced
centrally in the cavity, the essential character of
the field remains unchanged : the presence of the
rod modifies only the radial course of the electric
and magnetic fields. The resonance wavelength
Ais increased by 4A, and for thin rods ¢ — 1 -
0.538 (R/p)* . 4A[A, from which e is obtained easily.
The loss factor is measured by plotting the resonance
curves of the resonator without and with the rod :
it d and d’ are the corresponding hali-value breadths,
then  tan 8§ = (0.269/€)(R/p):(d’ — d). Average
values for € on a 14 cm wavelength, for Trolitul,
Calit, and amber, were 2.32, 5.30, and 2.30 res-
pectively, while the corresponding values for
tan 8 X 10 were 5.7, 19, and 70. Control tests
showed complete agreement between theory and
experiment. The limit of error varies with
different materials : it may rise to about 10%.

3435-

3436. PAPER ON THE MEASUREMENT OF DIELECTRIC
ConsTANT AND 1.08S IFACTOR ¥OR CENTI-
METRIC WAVES, BY INTERFEROMETRIC
MerHoD.—G. Fejér & P. Scherrer. (Hel-
vetica Phys. Acta, Vol. 14, 1941, p. 141 on-

wards.) Referred to by Borgnis, 3435,
above.

3437. THE OsciLrLaTiNG HIGH-FREQUENCY Ax-
METER [for Ultra-High Frequencies: Edi-

torial on American Development, 3724 of
1938 and 819 of March].—G.W.O.H:
Michel & Meahl. (Wireless Engineer, March
1941, Vol. 18, No. 210, pp. 93-94.)

3438. THE EFFECT OF THE DIELECTRIC CONSTANT
OF THE AIR ON THE FREQUENCY STABILITY
OF OscILLATING CIRCUITS.—Volpert. (See
3292.)
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3440.

3441

3442.

3443

3444.

3445

3446.
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THE PIErRCE PIEZOELECTRIC OSCILLATOR :
ANALYSIS FOR THE DESIGN 0¥ CRYSTAL-
AND LINE-CONTROLLED APPARATUS [Fresh
Analysis to help in Design of Oscillator
with Frequency Variable over Maximum
Range compatible with Control by Single
Crystal, and with Constant Amplitude :
Extension to Line-Stabilised U.H.I*. Oscil-
lators].—H. Jefferson. (Wireless Engineer,
June 1941, Vol. 18, No. 213, pp. 232-237.)
From the Marconi laboratories.

CONTOUR - MODE  VIBRATIONS IN V- Cur
Quartz-CrysTaL PLATES [Theory & Experi-
ment : Conclusion that Principal Contour-
Mode Responses are due to Coupling between
Shear and Second Flexure & Its Harmonics :
Extensional & First I'lexural Modes occur
only with Special Electrode Arrangements].
—G. Builder & J. E. Benson. (Proc. I.R.E.,
April 1941, Vol. 29, No. 4, pp. 182-185))

OsCILLOSCOPE PATTERNS OF DAMPED VIBRA-
TIONS OF QUARTZ P’LATES, AND (J MEASURE-
MENTS WITH DAMPED VIBRATIONS [including
a Method using a * Momentary Contactor,”
sometimes employed in Determination of
Alternator Wave-IForm].—H. A. Brown.
(Proc. I.R.E., April 1941, Vol. 29, No. 4,
PP. 195-199.) A summary was referred to
in 3519 of 1940.

PrezoriecTric CRvsTars [Correspondence
on Notation of Quartz Crystals] —R. L.
Smith-Rose: Mason & Willard. (Proc.
I.R.E., July 1941, Vol. 29, No. 7, p. 405.)
See 501 of February.

REFRACTION PATTERNS OF THE SURFACES OF
OrAQUE AND TRANSLUCENT Sorips [Exten-
sion of Method (previously applied to Quartz)
by Use of ‘Diakon’ Casts].—R. S. Rivlin
& W. A. Wooster. (Nature, 27th Sept.
1941, Vol. 148, p. 372.) See 2774 of October.

A QuarTz-CrYsTaL CUTTING AND LAPPING
MacHINE [Simplified Design, retaining Essen-
tials for Accurate & Controlled Cutting],
and THE PREPARATION OF PIEZOELECTRIC
QUARTZ PLATES.—F. Butler. (E. & Tele-
nsion & S-W.W., May 1941, Vol. 14, No.
159, pp. 204-207 and 211 : FElectronic Engi-
neering [new form of above], June 1941,
Vol. 14, No. 160, pp. 252—254 and 281.)

SOME ANALYSES OF WAVE SHAPES USED IN
Haryonic Propuckrs [in the Heterodyne
Method of Frequency Comparison : Fourier
Analyses of Sinusoidal, Rectangular, &
Trapezoidal Tulses, and of Multivibrator
Waves : Method of Modulation with Sub-
multiple to increase Harmonic Content].
F. R. Stansel. (Bell S. Tech. Journ., July
1941, Vol. 20, No. 3, pp. 331-339.)

A STABILISED FREQUENCY DIVIDER
I'requency-Measuring Equipment,
Builder. (See 3252.)

for
etc.].
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3447. SOME OBSERVATIONS ON AN A.C. RESONANT
PExDULUNM [Pendulum Bob of Iron swinging
into Air-Core Coil tuned by Condenser to
60 c/s : Measurements on Current & Voltage,
to determine Nature of Driving Iforce].
D. K. Weimer. (Phys. Review, 1st July 1941,
Vol. 60, No. 1, p. 65: summary only.)

34453. WIRE-BROADCASTING MEASURING TECHNIQUE
[developed by German 1’.O. & Industry].
Eisele. (See 3544.)

3449. SIGNAL GENERATORS ON THE H.I°. MobuLa-
TION PRINCIPLE [particularly for Testing the
Sensitivity & Selectivity of Receivers].
H. Nitsche. (E.N.T., Nov. 1940, Vol. 17,
No. 11, pp. 262-268.)

From the Rohde & Schwarz laboratories. 1f a
h.f. generator for sensitivity measurements gene-
rates a h.f. voltage around 50-100Vv and this has
to be reducible by a voltage-dividing device to
perhaps 1 uv, screening attenuation necessary to
keep interfering voltages down to 10° of the re-
duced test voltage must be of the order of r1o".
This by no means easy problem has been solved
satisfactorily for frequencies up to 300 Mc/s and
over, but many attempts have been made to
circumvent the necessity for such careful screening.
A reduction of the full generator voltage, by the
use of space-charge-grid valves or special regulating
circuits, has the defect that if this is done, the
reaction of the voltage divider on the frequency
cannot be nullified, as is usually the case, by the
use of very loose couplings. The employment of
harmonics, with amplitudes about 1-29% of the
fundamental, is another possible way of reducing
the screening by about two orders of magnitude,
but the obtaining of a harmonic voltage which
will keep a constant ratio to the fundamental over
a range of frequencies {a condition necessary for a
direct calibration) is a difficult task. The use of
sideband frequencies (** h.f. modulation principle ")
offers definite advantages : a h.f. carrier (e.g., f = 50
Mc/s) is modulated by a h.{. voltage of lower fre-
quency (e.g., f; = 500 kc/s), to vield a sideband
frequency of f--/; which can be given a note
modulation by modulating f,, so that the modula-
tion percentage remains constant. Then the pro-
duction of small voltages ll,,.;, is not dependent on
the screening of the short-wave oscillator, since larger
voltages of the required frequency de not occur if the
weakening takes place on the modulating voltage U .
Moreover, very small changes in the frequency of
f £ f; can be performed simply, by varying the
comparatively low modulating frequency : a 1073
change of f; (.. a change of 500c/s in the case
taken above) would give a detuning Af/f = 107?
in the sideband frequency f - f, = 50.5 Mc/s.

An equipment developed on these principles
was constructed and showed a number of inter-
esting properties : the writer, however, emphasises
that it was required for a distinctly special purpose
(not specified) and that it is not recommended for
general purposes or as a basis for mass production :
it involves a large outlay and (in spite of careful design
with an eye to simplicity in working) a complicated
procedure. On the other hand, if the principle is
used only for the advantage which it offers in the
matter of very fine frequency adjustment for the
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measurement of band-widths (the defects of the
usual methods, electrical and mechanical, of obtain-
ing such an adjustment are discussed in section 11
on p. 265), the equipment can be made very much
simpler and more convenient, and forms a useful
auxiliary to an ordinary signal generator.

3450. MEASUREMENT OF LOOP-ANTENNA RECF.I\'I;RS
[and the Introduction of the Measuring

Signal by a Transmitting Loop: Designs
of Latter, including Shielding : Derivation
of Formulae concerned: etc.].—W. O.

Swinyard. (Proc. I.R.[Z., July 1941, Vol
29, No. 7, pp. 382-387.)

3451. PROGRESS IN THE DEVELOPMENT OF INSTRU-
MENTS FOR MEASURING RaDIO NOISE.
Burrill.  (See 3318.)

52. THE MEASUREMENT OF MODULATION DEPTH
[Method used in Peak Programme Meter
for B.B.C. Monitoring].—Ellis. (See 3299.)

3453. A MEASURING JIQUIPMENT WITH DIRECT
INDICATION FOR THE DETERMINATION OF
THE ‘“ KLiRrR’ FACcTOR AND INDIVIDUAL

(See 3400.)

A ‘“TroUGH "’ VOLTMETER FOR MEASURING
THE MINIMUM VALUE OF A UNIDIRECTIONAL
UNDULATING VoLTAGE.—F. C. Williams &
A. Fairweather. (In paper dealt with in
3478, below.)

Harmoxics.—Rupp.
3454

3455. DESIGN FOR MAGIC-LYE VALVE \'OLiMETER.
. C. G. Gilbert. (E. & Television
S-W.IV., May 1941, Vol. 14, No. 159, pp.

212-214.)

AN IMPULSE GENERATOR [for Impulse Trans-
mission Testing & Other Purposes: giving
Continuous Series of Impulses or Cyclic
Repetition]—B. M. Hadfield & W. W.

3456

Chandler. (P.O. Flec. Eng. Jouwrn., April
1941, Vol. 34, Part 1, pp. 31-35.) The
impulsing speed can be varied without

affecting the percentage break, and wice
versa.

. THE USE OF REPEATERS AS IMPEDANCE
METERS [in Small Repeater Stations lacking
Other Instruments: Repeater Itself used
as Bridge]. —K. Oettl. (1.I'"T., July 1940,
Vol. 29, No. 7, pp- 192-196.)

STRAY CAPACITANCES : INFLUENCE ON EFFEC-
TIVE INDUCTANCE OF CoiL IN METAL CoN-
TAINER [measured by Resonance Method
and Transformer Bridge Mecthods].—Farren
& Rivlin. (See 32606.)

Tue BRIDGED-T METHOD OF MEASURING
THE CONSTANTS oF A ComL [Extension of
Editorial on Honnell's Method (3111 of
1940) to Inductance & Effective Resistance].
“G.W.O.H. (Wireless I-ngineer, April 1941,
Vol. 18, No. 211, pp. 135-136.)

3458.

3459-

THE Desigy oF THE UNIVERSAL WINDING
ffor Max. Inductance in Min. Volume :
Gear-Ratio Formula and Tables & Curves
for Its Application].—L. M. Hershey. (Proc.
[.R.E., Aug. 1941, Vol. 29, No. 8, pp. 442
440.)

3460.
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3461. A.C. IMPEDANCE OF CHOKES AND TRaNS-
FORMERS ! A MEASURING INSTRUMENT FOR
Propuction CHECKs [Objections to Estab-
lished Methods (Volt-Ammeter, Comparison) :
Development of Practical Instrument largely
overcoming These, based on Comparison by
Valve-Voltmeter Method].—T. Rehfisch
& H. T. Bissmire. (Wireless Engineer, July
1941, Vol. 18, No. 214, pp. 266—270.) From
the Murphy laboratories.

3462. MEASUREMENT OF IRON CORES AT Rabio
FreQUENCIES [Method of measuring Effec-
tive Permeability & Loss Factor : Derivation
of Lxpressions for predicting Coil Char-
acteristics from These Constants : Examples
(Variation of Q with Frequency & with Coil
Diameter, Core/Coil Capacitance Effects,
etc.) : Corrections for Internal Resistance :
etc.].—D. E. Foster & A. E. Newlon. (Proc.
I.R.IX., May 1941, Vol. 29, No. 5, pp. 266~
276.)

3463. TESTING SMALL SAMPLES OF TRANSFORMER
IrON.—G. W.O.H: Lamson. (Wireless En-
gineer, Aug. 1941, Vol. 18, No. 215, pp.
307-309.) Editorial on the mecthod dealt
with in 2180 of August.

3464. MECHANICAL RECTIFIERS AND THEIR Usk
IN MEASURING TECHNIQUE.—W. A. E. Peters.
(E.T.Z., 3rd July 1941, Vol. 62, No. 27,
pp- 606-610.)

Disadvantages of simple dry-plate rectifiers
(variations with current, voltage, and temperature :
ageing : unsuitability for small voltages and there-
fore for null methods) : two can be used in a bridge
circuit to form a phase-sensitive rectifier, but
they must be carefully matched. Advantages and
requirements of the mechanical rectifier.® The
rotating rectifier (Pfaffenberger: wusing a syn-
chronous-clock movement). The vibrating-reed
rectifier, simple type and type with adjustable
contact-pause (I'robose), using a rotating-field
device working off the mains: the excellent pro-
perties of this latter type for measuring purposes.
The use of the mechanical rectifier for measuring
voltage, current, and power: for point-by-point
curve plotting : for the measurement of capacitance
and of iron losses.

3465. A NEw TvrE oF DIRECT-CURRENT AMPLIFIER
[for Measuring & Control TPurposes].
I:berhardt, Nisslein, & Rupp. (See 3588.)

3466. CiIrCULAR - CHART KRECORDING POTENTIO-
METER WITHOUT GALVANOMETER [primarily
for Temperature Recording].—Brown In-
strument. (Review Seient. Instr.,, Aug.
1941, Vol. 12, No. 8, pp. 413—414.)

3467. ErnvNaTiON OF THE EFFECT oF THE COLD
ENDs IN THERMOELECTRIC TEMPERATURE
MEASUREMENT [Various Methods, including
Use of OKL (“ without-Cold-Soldered-
Junction ”) Elements].—A. Kuntze. (Zeit-
schy. V.D.I., 16th Aug. 1941, Vol. 85, No.
33, pp. 703-705.)
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3468. A Vacuum-TuBe CURRENT INTEGRATOR
[for Currents of about 0.04—0.9 pA].—G. .
Perlow. (Review Scient. Instr., Aug. 1941,
Vol. 12, No. 8, pp. 412-413.) Cf. Watt,
3119 of November.

MEASUREMENT OF PRE-BREaAKDOWN CUR-
RENTS IN DIELECTRICS WITH A CATHODE-
Ray TuBe [Currents around 1078 A:
Equipment & Results].—H. H. Race. (Gen.
Elec. Review, Aug. 1941, Vol. 44, No. 8§,
PP- 445-450.)

PEAK-IF'ACTOR MEASURING BRIDGE FORrR HiGH
VoLTaceEs.—H. Warnecke. (4dvch. f. Llek-
trot., 15th April 1941, Vol. 35, No. 4, pp.
220-244.)

ELECTROLYTIC CONDENSER TEST SET: A
SiMPLE  CAPACITY - MEASURING  BRIDGE :
TestiNG For LEAKAGE.—F. A. Boyer.
(Wiveless World, Oct. 1941, Vol. 47, No. 10,

PP- 254-255.)

3469.

3470.

3471,

3472. STANDARDISED CONDENSERS : MORE EFFI-
CIENT ProDUCTION [Note on War Emergency
Specification No. BS 271-1941]. — (Wireless
World, Oct. 1941, Vol. 47, No. 10, p. 251.)

3473. A.S.T.M. STANDARDS IN THE RapI10 INDUSTRY

[List of Specifications & Test Methods
covering General Purpose Materials|.—
(ASTM Bulletin, Aug. 1941, No. 111, p. 60.)

SUBSIDIARY APPARATUS AND MATERIALS

3474. CALCULATING ConNDUCTANCE [due to Llectron
Beam traversing a Transverse Alternating
Tield : Correction], and THE DEFLECTING
ConDENSER.—Rodda : Benham. (See 3340.)

3475. ADDITION TO My PAPER ' ON THE APPLICA-
TION OF ELECTRIC aAND JMAGNETIC FI1ELDS
IN ELEcTRON-OpTICS.”—Briiche. (T.F.T.,
Dec. 1940, Vol. 29, No. 12, p. 373.) See
26635 of 1940.

.

3476. THE FieLps or LELECTRIC SYSTEM WITH
NARROW SLITS ACTING AS CVYLINDRICAL
ELECTRON LENSES.—Strashkevich. (Journ.
of Tech. Phys. [in Russian], No. 2, Vol. 10,
1940, pp. 9I-I11.)

A detailed theoretical investigation of the electric
tields formed at the slits in charged conductors,
which can be used as electron lenses. A brief
survey of the literature on the subject is given,
and systems consisting of one or several parallel
planes and of one or several coaxial cylinders are
considered. The distribution of potential in the
field of such system is discussed and their electron-
optical properties are examined. DMethods are
indicated for determining the trajectory of the
electron beam. A theoretical proof is given of the
experimental formula (2) due to Davisson and
Calbick (see 1933 Abstracts, p. 224) for determining
the focal length in the case of a plane with a single
slit, and formula (28) and (29) are derived for
calculating the focal length of a ‘“weak” lens.
Certain necessary corrections in the existing theory
of the lenses are pointed out.



Llecember, 1941

3477. THE CALCULATION OF THE MAGNETIC FIELD
OF A DIHEDRAL ANGLE.—Gubanov. (Journ.
of Tech. Phys. (in Russian], No. 5, Vol. 10,
1940, pp. 376-394.)

The boundary between two media of magnetic
permeability g, and g, is in the shape of a dihedral
angle (Fig. 1) : a current flows along a conductor N
parallel to the edge of the angle, and it is required
to determine the magnetic field at any point P of
the space. An exact solution is given.

3478. INDUCTANCE-LINEARISED TimE BBasE [Circuit
where Charging Current returns to Initial
Value just before Discharge, and remains
Constant during Discharge : Theory, Ex-
periment, & Design: Advantage of High
Voltage - Utilisation Factor:  useful for
Special Purposes].—Williams & Fairweather.
(Wireless Engineer, June & July 1941, Vol.
18, Nos. 213 & 214, pp. 224-231 & 271-276.)
Chard’s description of the operation of a
similar circuit (3843 of 1937) 1s condemned.
For a correction see August issue, No. 215,
p. 312.

3479. POTENTIAL DIVIDERS AND RETARDING CABLES
IN THE OSCILLOGRAPHIC RECORDING OF
RAPID TRANSIENT PHENOMENA [Theoretical
& Experimental Investigation of Factors
influencing Accuracy of Resulting Records :
Roéle of Cable Resistance is Predominant, of
Dielectric Loss usually Negligible : Design
of DPractical Retarding Cable: etc] —
Angelini, Merega. (Bull. Assoc. suisse drs
Elec., 18th July 1941, Vol. 32, No. 14, pp.
305-3I5: in French)

3480. A PHASE-CURVE TRACER FOR TELEVISION
[Phase Curve of Any Network shown on
C.R.O. Screen].—Loughlin, (See 3410.)

SECONDARY EMissioN : SoME EFFECTS ON
DEFLECTOR - PLATE  CHARACTERISTICS  OF
CatHODE-RAY Tunks [Hard, Sealed, Low-
Voltage Type: Experimental Investigation
of Etfects of Secondary Electrons returning
from Screen & intercepted by Deflector
Plates: of Secondary Electrons produced
by DPrimary ILlectrons grazing the Plates &
the Splitter Plate in Double-Beam Tubes :
Interaction between .\ & Y Plates—"' Pimple
Effect ”’ : etc.].—Moss. (Wireless Engineer,
Aug. 1941, Vol. 18, No. 215, pp. 309-312.)

3481

oN FIELD
(See

HeaT TREATMENT
rroM  MEeTALS.—Daniel.

3482, EFFECTS OF
EaissioNn
3350.)

[+i: CyLINDRICAL LELECTRON PROJECTOR
TuBE IN THE STUDY OF THERMIONIC AND
FiELp Enission.—Martin.  (See 3351.)

3484. ON THE QUESTION OF THE SPACE CHARGE
1IN A CATHODE-RAY BEAM i:é.nd the Intluence
of the Hot-Cathode Temperature].—Reusse
& Ripper. (T.F.T., July 1940, Vol. 29,
No. 7, pp. 199—20T.)

Recent researches have shown that the electrical
charges in a focused beam of clectrons are distri-
buted more or less according to a Gaussian curve
of errors, with maximum density at the beam axis.
The form of the curve is a function of the current

3483
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strength in the beam and of the velocity of the
carriers. Occasionally the *‘ centre of gravity "’ of
the charge is more or less displaced with respect
to the axis. These rescarches (3626 of 1939 and
3366 of 1940: also Jacob, 3625 of 1939) also
showed that in certain conditions the charge distri-
bution may display inhomogeneities, which are
explained on optical lines by the combined actions
of the two lenses of which the focusing system
generally consists.

Another important question is the influence of
the cathode temperature. The theory of the
focused beam shows that even if complete geo-
metrical and electrical constancy of the focusing
system is assumed, this influence must have its
effect : the a in Law’s expression for the distribu-
tion of charge density in the cross section of the
beam (3802 of 1937) involves the absolute tem-
perature T of the cmitting surface, and Fig. 3
shows the calculated curves giving the ratio (density
i at distance » from the beam axis)f(total emission)
as a function of 7 for various temperatures. A rise
from 1000° to 1250° K produces only a small change
in the curve, but a rise of 2000 gives a quite different
appearance to the charge distribution. Experi-
mentally, this point has hitherto been neglected :
Jacob found that a rise of 165° produced no notice-
able cffect, but this is only to be expected. The
experiments here described, with results illustrated
by the two i . # curves of Fig. 6 (for a final electron
velocity of 4 kv), showed that at 2050° the maximum
1 ordinate is lower than that at 1070°, while the
breadth of the curve along the » abscissa axis is
greater. The surfaces enclosed by the two curves
are about equal (equal total ray current). Ior the
oxide cathodes at present used, with their limited
temperature range, the effect can generally be
neglected.

3485. CaTHODE-RAY TUBE ELECTRODE MOUNTING :
also SIMPLE LLLECTRODE ASSEMBLY FOR
CATHODE - Ray TuBEs GIVING EASE OF
ASSEMBLY AND IMPROVED RIGIDITY & ALIGN-
MENT] : and OPERATING a CATHODE-Ray
TuBE WITH EARTHED SECOND ANODE. —
Anon: R.C.A.Laboratories. (E.& Television
& S-1W.W., Jan. 1941, Vol. 14, No. 155, pp. 27
and 43 : May, No. 159, p. 214: and April,
No. 158, p. 150.)

3486. “10 JAHRE ELEKTRONENMIKROSKOPIE '’
[Book Review].—ALG Research Institute.
(Schweizev Avch. f. angew. Wiss. wu. Tech.,
July 1941, Vol. 7, No. 7, p. 212.)

3487. RECENT DEVELOPMENTS IN THE ELECTRON
MicroscoPE [leading to Description of the
New R.C.A. Instrument (Resolving Power
from 100 X 1077 mm to 30 X 1077 mm)
of Compact Design, with New Stabilised
Power Supply].—Hillier & Vance. (Proc.
I.R.E., April 1941, Vol. 29, No. 4, pp. 167-
176.)

3488. ELECTRON-MICROSCOPY, A NEIGHBOURING
Fierp To TELEvisioN TECHNIQUE [Short
Survey of Development in Instrument
Design and Operating Technique].—von
Ardenne. (T.F.T., Dec. 1940, Vol. 29.
No. 12, pp. 367-371.)
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3489.

3490.

3491.

3492.

3493-

3494.

3495.

3496.

3497-

3498.

3499.
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THE OBJECT-CARRIER VIBRATOR, A NEwW
AUXILIARY FOR ELECTRON-MICROSCOPY AND
Microscopry [for Unitorm Distribution of
Particles over the Carrier - Foil]. von
Ardenne.  (Rolloid-Zeitschy., No. 11, 1940.)
Mentioned in 3488, above.

A 200 KV UNIVERSAL ELECTRON-MICROSCOPE
wITH OBJECT-SHADOWING DEVICE (for Living
Substances].-——von Ardenne. (Zeitschr. |.
Phys., Vol. 117, 1941, p. 657 onwards.)
Quoted in von Ardenne’s paper, 3595, below.

PAPERS ON ELECTRON-MICROSCOPY OF LIVING
SUBSTANCES AND THE DPREPARATION OF
SPECIAL OBJECT-CARRYING FILMS FOR SUCH
Purposks.—von Ardenne : Hass & Kehler.
(See 3595 & 3590.)

NEw TECHNIQUE FOR MaKING THIN TARGETS
[Thicknesses down to 1076 cm, Area 10 cm?:

backed only by Thin Cellulose-Acetate
Films].—Pockman & Webster. (Review
Scient. Iustr., Aug. 1941, Vol. 12, No. 8,
PP 3%9-392.)

I’notoELECTRIC CONDUCTIVITY OF ZINC-
SULPHIDE/COPPER PHOSPHORS UNDER THE
AcTION OF ALPHA Ravs—Lappe. (See
3415.)

A SuPrErRsONIC-CELL FLUOROMETER [par-

«

ticularly suitable for “ I‘ast” Phosphors :
Some Results].—Briggs. (Journ. Opt. Soc.
Am., Aug. 1941, Vol. 31, No. 8, pp. 543-549.)
A summary was dealt with in 1177 of
April.

Tanvaruv axp Its Uses [in Transmitting
Valves, particularly U.H.I': Thermionic
& Sccondary LEmission : Balkite Rectifier
Support & Conductor for Anodes (using Its
Insulating Oxide ¥ilm): Mechanical Prop-
erties : etc.|—(Review Scient. Instr., July
1941, Vol. 12, No. 7, pp. 374-375) Cf.
Kobayashi & Harashima, 1894 of July.

CONSTRUCTION OF GLASS BEeLLows.-—Pompeo
& Meyer. (Review Scient. Instr., July 1941,
Vol. 12, No. 7, pp. 368-369.)

CEMENTS FOR GLASS INSERTS IN ISLECTRICAL
APPARATUS. — Paton.  (Engineering, 26th
Sept. 1941, Vol. 152, p. 245.) Summary of
E.R.A. Report Ref. G/T. 131.

GLASs-To-METAL Srars: II [especially the
Properties of Fernico: * 42 Alloy ” (Nickel-

Iron), matching Special “ 1075 Glass :
Chrome-Iron & Iron Seals : Strength of
Seals].—Hull, Burger, & Navias. (Journ.

Applied Phys., Sept. 1941, Vol. 12, No. g,
Pp. 698-707.) TFor I see 1184 of 1935.

Higu-Vacuusm Pumps aND PuMpING : AN
OUTLINE OF MODERN APPARATUS AND
METHODS [including Vacuum Measurement].
—Ldwards & Company. (L. & Television
& S-WW.W., Feb. 1941, Vol. 14, No. 156,
PP- 55°59.)
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3500. ON THE OUTGASSING OF X-Ray TuBES AND
KenoTrRONS.—Popov & Bazykina. (Journ.
of Tech. Phys. [in Russian], No. 4, Vol. 10,
1940, pp. 323-331.)

An experimental investigation of the outgassing
of metallic and glass parts of N-ray tubes and
kenotrons during various stages of the manufacturing
process : practical suggestions are made.

3501. THERMOELECTRIC Vacuum METER [Limita-

tions of Usual Hot-Wire Device with Tem-
perature estimated by IResistance-Measure-
ment or Thermoelement : Six-Fold Increase
of Iffect at low Pressures obtained bv
Special Arrangement].—DMoll & Burger.
(Zeitschy. f. tech. Phys., Vol. 21, 1940, p
199 onwards: summary in LE.7.7Z., 5th
June 1941, Vol. 62, No. 23, p. 528))

. AN IonisaTioN GauGe CIrculT [Pressures
10® to 107" mm Hg and below] wWITH a
“*Magic Eve.’—DParkins & Higinbotham.
(Review Scient. Instr., July 1941, Vol. 12,
No. 7. pp- 366-367.) With “ certain advan-
tages "’ over Ridenour’s circuit (2211 of
August).

THE Jonic DENSIMETER.—DMichelson & Sena.
(Journ. of Tech. Phys. [in Russian], No. 3
Vol. 10, 1940, pp. 257-2062.)

A device has been developed for measuring the
density of gas or vapour in such apparatus as
mercury-vapour rectifiers. The device is based
on the following principle. If a grid D and a
collector P parallel to it (Fig. 1) are placed in the
gas or vapour whose density 8 it is desired to
measure, and an ion stream is passed through the
grid, then the relationship between the ion current
flowing onto P when this is at a negative potential
with respect to D and that flowing when P is at a
positive potential will be determined by a number
of factors of which 3 is one. This relationship is
represented by formula (1), from which formula (2)
is derived for determining 8. The accuracy of the
method is discussed and it is shown that satisfactory
results are obtained when the range of measure-
ments (in the case of mercury vapour) extends over
densities corresponding to pressures from 107*
107* mm to 107*-107! mm.

3503-

3504. ON STARTING AN ELECTRIC Srark BY In-
TENSE IONISATION OF THE SPARKING SPACE
[Use as Llectric Relay, etc.].—Shimiza &
Hirata. (See 3587.)

3505. THE BREAKDOWN OF COMPRESSED GASES
AT A HiGH PRESSURE AND WITH SMALL
SEPARATION BETWEEN THE [FELECTRODES.
Blokhintsev, Vul, & VParnas. (Journ. o

Tech. Phys. [in Russian], No. 5, Vol. 10

1940, pp. 357 -368.) )
The breakdown voltage U of nitrogen was
measured under pressures up to go kg/cm?. With

a distance of 0.3 mn1 between the electrodes, values

of U of the order of 1.5 X 10% v/cm were obtained.

The effect of the cathode material on U was also

investigated, and methods are indicated for calcu-

lating U.

3506. MEASUREMENT OF PRE-BREAkDOWN CUR-
RENTS IN DIELECTRICS wWITH A CATHODE-
Ray TuBe.—Race. (See 3469.)
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3507. INVESTIGATION OF THE KELAXATION TIME
1N MixTURES OF PoLarR axp Nox-Porar
Liguips [Nitrobenzol, and Chlorbenzol, in
Benzol : Measurements at 13.65 Mc/s: Dis-
cussion of Results on Basis of Kronig's
Unified Theory of Acoustic, Electric, &
Magnetic Relaxation Phenomena]. —
Spengler. (Physik. Zeitschv., 15th June,
1941, Vol. 42, No. 7/8, pp. 134-143.) For
Kronig’s work see 2573 of 1938 and 1715
of 1939.

. CONDUCTION OF ELECTRICITY BY DIELECTRIC
Liguips AT Higa FIELD STRENGTHS.
Plumley. (Phvs. Review, 15th Jan. 19471,
Vol. 59, No. 2, pp. 200-207.) See 1501 of
May, and ¢f. Dornte, 2541 of September.

. DISCHARGES IN INSULATION UNDER ALTER-
NATING-CURRENT STRESSES [Theoretical &
Experimental Study of Internal Discharges
in Insulation & in Model Circuits].—Austen
& Whitehead. (Jouwrn. I.E.E., March 1941,
Vol. 88, PPart III, No. 1, pp. 18-22.)

3510. CORRELATION BETWEEN Iirastic MobDuLt
AND VISCOSITY OF LIQUIDS AND DPLASTICS
‘Theory & Applications].—Gemant. (Journ.
Applied Phys., Sept. 1941, Vol. 12, No. 9,
pp- 680-685.) Prompted by the experimental
results of Matteson & Vogt and Davies &
Busse (3511 & 3512, below).

. PaPER ON THE VELOCITY OF ACOUSTICAL
WavEs IN PeTRoOLEUM I'ractions [found to
be Function of Density & Viscosity].
Matteson & Vogt. (Journ. Applied Phys.,
Vol. 11, 1940, p. 658 onwards.) Referred
to in Gemant's paper, 3510, above.

3512. DIELECIRIC DPROPERTIES OF PLASTICISED
PorLyviNyL CHLORIDE.—Davies & DBusse.
(American Chemical Society paper, referred
to in Gemant’s paper, 3510, above.)

3513. CONTRIBUTION TO THE THEORY OF ANOMA-
LoUs DISPERSION AND DIELECTRIC Loss 1N
SoLip Bobiks [Polyvinyl Products, etc.].—
Holzmiiller. (Phystk. Zeitschr., 15th Nov.
1940, Vol. 41, No. 21/22, pp. 499-508.)

For practical work by the same writer see 2481
of September and back reference.  Author’s
summary :—  The occurrence of dielectric loss
in polar solids is traced to alteration of the
equilibrium setting of the polar groups in the
molecule to the individual minima of potential
energy. It is shown that in the electric field the
number of dipole moments at levels of higher
potential energy is larger than when the field is
removed. Since the new setting of the dipole
moment past an energy threshold can only occur
as the result of the combined action of strong
heat pulses and electric field, this setting is de-
pendent on time. By the introduction of one or
more relaxation times the observed dependence of
the dielectric constants and loss angles on {re-
quency and temperature is explained. It is shown
how the quantities important for the determination
of the internal forces of cohesion in the muolecule
can be calculated from measurements of dielectric
constant and tan 3.
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‘Since at present the calculations are limited
to the establishment of equilibrium in the orienta-
tion of dipoles, and its dependence on the forces
present, nothing can yet be said about the con-
nection between viscosity and dielectric loss. An
investigation in view, on the influence of inter-
molecular forces in movements of translation,
promises to relate viscosity and ionic conductivity
to place-interchange processes in solids, and to
establish a connection between these difterent
phenomena.” Experimental confirmation of the
theoretical work dealt with above has already been
carried out and will be reported soon.

I’OLYSTYRENE AND THE ELECTRICAL IN-
DUSTRY : A SHORT REVIEW or MODERN
DEVELOPMENTS [particularly ** Distrene
Brand].—Yarsley. (Electrictan, 1oth Oct.
1941, Vol. 127, pp. 203-204.)

3514.

ELECTRICAL DPARTS FROM POLYSTYRENE.
Plax Corporation. (Review Scieni. Instr.,
Aug. 1941, Vol. 12, No. 8, p. 417.)

3515-

DisLecTrIC CONSTANTS AND Loss Facrors
oF TROLITUL, ETC., FOR 14 CM WAVES.
Borgnis. (See 3435-)

THE ANNEALING OF PHOTOELASTIC BAKELITE
AND THE RESULTING EFFECT ONITS PHYSICAL
AND OvrricaL D’RoPERTIES.—l.ce & Gold-
stein. (Journ. Applied Phys., Aug. I194T,
Vol. 12, No. 8, pp. 623-024: suminary
only.)

3516.

3517-

CeEramics IN VaLvE CONSTRUCTION |par-
ticularly Ceramic Seals for U.H.F. Valves].
Howard. (See 3344.)

Low-Loss CERAMICS FOR RADIO-I'REQUENCY
Use [Development, Manufacture, & Use:
including Construction of Trimmer Con-
densers, High-Stability Inductances, etc.].
Britton. (. & Television & S-W.W.,
March & April, 1941, Vol. 14, Nos. 157 &
158, pp. 102-105 & 158-162 [with Correc-
tions]. and Electronic Engineeving [new form
of above], July 1941, Vol. 14, No. 161, pp.
301-303, 318.) Ilrom Steatite & Porcelain
I’roducts, Ltd.

3518.

3510.

. TuE ELEcTrRICAL PROPERTIES OF HIGH-
FREQUENCY CERaMICS.—Rosenthal.  (Flec-
tronic Imgineering [formerly Ii. & Television
& S-W.W.], Sept. & Oct. 1941, Vol. 14,
Nos. 163 & 164, pp. 388-390 & 438-441.)
‘" Much of the data in this article has not
been hitherto published.”

INVESTIGATIONS ON PPHENOPLASTICS : PART
3~ THE DIELECTRIC PROPERTIES.—Stager
& others. (Schweizer Arch. [. angew. Wiss.
w. Tech., July 1941, Vol. 7, No. 7, pp. 201~
208.) Final part of the paper mentioned in
3144 of November: the previous chapters
dealt with the mechanical properties.

3522. DirrusioN CALCULATIONS: INTERRELATION
BETWEEN Two SOLUTIONS OF THE FOURIER
EQUATION [primarily in connection with
Plasticiser Losses].—Liebhafsky. (See 3552.)
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3523. LAMINATED IMPREGNATED PrasTics [includ-
ing " Permali” & “ Pytram ].—Yarsley.
(Electrician, 12th Sept. 1941, Vol. 127, p.
152.) Also ““ Jicwood,” a special laminated
wood “ of extraordinary strength yet lighter
by bulk than metal.”

. THE ELECTRICAL BREAKDOWN OF ROCHELLE
SaLt.—Gorelik.  (See 3375.)

. MipGeET TuBULAR OI1L-FiLLED CONDENSERS
[0.006—0.5 uF: up to 2000 V].—Aerovox
Corporation.  (Review Scient. Instr., Aug.
1941, Vol. 12, No. 8, p. 416.)

MECHANICAL RECTIFIERS AND THEIR USE
IN MEASURING TECHNIQUE.—DPeters. (See
3464.)

THE INFLUENCE OF OXYGEN CONCENTRATION
IN OXIDISING AND TEMPERING STOVES ON
THE DIRECT AND REVERSE CURRENTS OF
CupPrOUS-OXIDE RECTIFIERS.—Tuchkevich.
(Journ. of Tech. Phys. [in Russian], No. 9,
Vol. 10, 1940, pp. 747-751.)

HALL-E¥FECT MEASUREMENTS ON SELENIUM.
—LEckart & Kittel. (Naturwiss., 13th June
1941, Vol. 29, No. 24/25, p. 371.)

Selenium is generally assumed to be an oxidation
(** deficiency "’y semiconductor because in a selenium
rectifier the pass direction is the same as in a
cuprous-oxide rectifier, but hitherto no quantitative
results have been reported to confirm this character
and to give data on the mobility of the deficiency
electrons in selenium. XNow, however, the writers
have succeeded in demonstrating an anomalous
(positive) Hall effect in a specially highly conductive
sample. The measurements vield a value for the
mobility of the deficiency electrons (Hall con-
stant X conductivity) of about 1 cm/scc./voltjcm.

3526.

3527.

3528.

3529. A METHOD FOR CALCULATING THE Equiva-
LENT NOISE VOLTAGE AND FOR DESIGNING
THE SMOOTHING CHOKE FOR AN AUTOMATIC
GRID - CONTROLLED MERCURY RECTIFIER
OPERATED WITH A FLOATING DBATTERY.
Gubanov. (Elektrosvyaz [in Russian], No. 1,
1941, PP. 47-54.)

An analysis is given of the harmonic content of
the rectified voltage as determined by the angle
¢ at which the arc strikes (Fig. 1). The maximum
value of ¢ for a given mains-voltage variation is
found, and methods are indicated for calculating
the equivalent noise voltage and for designing the
smoothing choke. kxperiments have confirmed
the validity of the methods proposed.

3530. IMPROVEMENTS IN B-BATTERY PORTABILITY
[Package Size per Unit of Capacity reduced
by about 30°: Design of ‘‘ Minimax ”
Types]. —French: lver-Ready Company.
(Proc. I.R.E., June 1941, Vol. 29, No. 6
PPp. 209-303.) See also 1062 of April.

»

3531. THE PRoDUCTION OF THIN METAL WIRES.-
Makovski.  (Journ. of Tech. Phys. [in Rus-
sian], No. 4, Vol. 10, 1940, pp. 342-343.)
A small piece of metal is placed inside a glass
tube which is then heated (Fig. 1) and extended to
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obtain a wire of the desired thickness. Wires down
to 0.001 mm diam. were thus obtained, even from
brittle metals.

3532. ‘“ ELECTROLYTISCHE WANDERUNG IN FLUS-
SIGEN UND FESTEN METALLEN "~ [Electro-
lytic Migration in lLiquid & Solid Metals :
Book Review] —Schwarz. (Phvsik. Zeitschr.,

March 1941, Vol. 42, No. 4/5, p. ¥1))

Moprr~x MATERIALS IN TELEcCOMMUNICA-
TIONS ©  PART IV—MAGNETIC MATERIALS :
Part V—MEeTALLIC ConpUcTORS.—Radley
& others. (P.O. Elec. Eng. Journ., April
& July 1941, Vol. 34, Parts 1 & 2, pp. 19—
25 & 72-78.) For previous parts see 1210/11
of April.

3533-

IN TRANSFORMERS WITH
WINDINGS.—\Wolff.

LLoap CURRENTS
SEVERAL SECONDARY
(See 3284.)
MEASUREMENT OF IrRoN CORES AT
FREQUENCIES.—Foster & Newlon.
3462.)

FERROCART [Complete Disintegration of
Sample Core supplied in 1933 (Schneider,
1933 Abstracts, p. 403) : Enquiry for Other
Experiences with This Material].—G.\V.O.H.
(Wreless Engineer, Sept. 1941, Vol. 1%, No.
216, p. 352.)

THE MANUFACTURE AND PROPERTIES OF
CoMPRESSED-POWDER PERMANENT MAGNETS.

Dehler. (£.T.Z., 3rd July 1941, Vol. 62,
No. 27, pp. 601-606.)

The writer begins with information about the
improved permanent-magnet steels developed during
the past ten years, and then discusses their limita-
tions, such as the tendency to form cracks under
severe vibration, lack of homogeneity, and general
intractability (for any but the simplest designs).
He then reviews briefly the recent promising
development of sintered materials, both the Japa-
nese ‘‘ oxide magnets ' and the aluminium-nickel-
iron materials (e.g. Ritzau, 2878 of October), with
a possible admixture of cobalt or copper: the
objection is their expense. The use of powder
contained in permanent containers of the desired
shape has been tried, but has its defects: for
instance the container is inclined to increase the
air-gap undesirably.

The rest of the paper describes the preparation
of compressed-powder magnets with synthetic-
resin binders. Such materials are produced under
the name of Tromalit (German Patent 6356 966,
Baermann). The circular-sectioned coaxial magnet
shown in Fig. 11, with diameter 12 mm and air-
gap 1.5 mm, gave a max. gap flux density of 2260
gauss when made of cast Oerstit and of 1720 gauss
when made of the powder material : this represents
a drop of nearly 259% for the latter, but the ditference
would decrease with increase of air-gap or with
decrease in the size of the core, and in many cases
would be eliminated altogether by the possibilities
otfered by the powder material of special shapes
unattainable with the cast material. The saving in
labour is very great. The paper includes a nuinber
of patent and literature references, some of the
latter being to metallurgical journals not dealt
with in these Abstracts.

3534-

Rapio
(See

3535-

3536.

3537-
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3538. OBSERVATIONS OF FREQUENCY-MODULATION
PROPAGATION ON 26 MEGACYCLES.—Crosby.
(See 3219.)

RADIO TELEPHONE SERVICE IN CHESAPEAKE
Bay, and Rapio EQUIPMENT FOR THE
CrisFIELD I’rojEcTs [Ultra - Short -Wave
Link between Islands & Mainland].—Taylor :
Bailey. (Bell Lab. Record, Aug. 1941, Vol
19, No. 12, pp. 358-362: pp. 363-366.)

AUTOMATIC RELAY STATIONS TO INCREASE
RANGE oOF TRANSMITTERS TFOR FOREST
FIRE-FIGHTING PARACHUTISTS.—(Sci. News
Letter, 21st June 1941, Vol. 39, No. 23,
p- 398)

Rapio EQUIPMENT FOR AN UNMANNED
WEATHER StaTioN.—DPear. (Sci. Abstracts,
Sec. B, Aug. 1941, Vol. 44, No. 524, p. 164.)
Cf. Diamond & Hinman, 4463 of 1940.

SOME CONSIDERATIONS OF FIGHTER-\IRCRAFT
Rap1o.—Cannell. (L. & Television &
S-W. 1., May 1941, Vol. 14, No. 159, p. 203.)

A F1ve-BaAND RECEIVER FOR AUTOMOBILE
SErRVICE [and the Suggestion that Short
Waves (in International S.\V. Band) should
be used for the Many Sections of U.S.A.
which are without Adequate Daylight Broad-
casting Service].—Little & Rettenmeyer.
(Proc. I.R.E., April 1941, Vol. 29, No. 4,
Pp. 151-160.)

‘WIRE-BROADCASTING MEASURING TECHNIQUE

[developed by German IP.O. & Industry:

Selective Measurement of Carrier Voltages :

Monitoring of Quality (Modulation Factor,

Frequency Characteristic, Contrast, Dis-

tortion Factor, Non-Lincar Crass-Talk, Inter-

ference) : Line Attenuation, Input Im-

pedance, Characteristic Impedance: Test

Truck for Special Mcasurements].—Lisele.

(E.T.Z., 5th June 1941, Vol. 62, No. 23,

pp. 513-519.)

3545. THE HiGH-FREQUENCY DISTORTIONS IN WIRE
BroaDcasTING [Non-Linear Distortion More
Serious than in A.l'. Technique : Amplitude
Distortion fundamentally Less Serious, but
actually Important owing to Use of Existing
Telephone System: Its Production (&
Counter-Measures)—Attenuation Distortion,
Matching Distortion, Terminal Distortion,
Cross-Over Distortion on Overhead Lines]
Klein. (T.F.T., Nov. 1940, Vol. 29, No. 11,
PP- 331-334.)

3546. MATCHING PROBLEMS IN WIRE-BROADCASTING

LINE MATERIAL [Trunk Lines, Subscriber’s

3539

3540

3541

3542.

3543-

3544.

Line, Special H.YF. Connections, etc.].
Klein. (7T.F.T., Dec. 1940, Vol. 29, No. 12,
pp- 363-367)

EUROPEAN BROADCASTING :
SoME TECHNICAL ASPECTS OF CHANNEL
AvrrocaTtioN.—Braillard.  (Wiveless World,
Oct. 1941, Vol. 47, No. 10, pPp. 252-253.)
Discussion of Braillard’s paper in Journ. des
Télécommumications.

3547. FUTURE OF
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3548. THE TERMINAL LQUIPMENT OF THE B ERNE
NEw York WIRELESS TELEPHONE LINK.—
Jacot. (L.T.Z., 1oth June 1941, Vol. 62,
No. 25, pp. 579-580: summary only.)

3549. MEDIUM-FREQUENCY TELEGRAPHY SYSTEM
(MFS) on OreEN LiNEs [Frequencies 3-8 kcfs,
giving up to Six Additional Channels, in
Gap between L.F. and Carrier-Frequency
Telephony Channels].—Fiilling & Pretzsch.
(T.FF.T., Dec. 1940, Vol. 29, No. 12, pp.
345-353.)

MISCELLANEOUS

. A SimpPLE INTRODUCTION TO THE USE OF
STATISTICS IN TELECOMMUNICATIONS ENGI-
NHERING : Part I-——SAMPLES OBEYING THE
NorMAL ProBABILITY Law: ParT II—
ANALYSIS OF SmALL SaMPLES [and the
Nomographic Use of Fisher's “t " Test].—
Doust & Josephs. (P.0. Elec. Eng. Journ.,
April & July 1941, Vol. 34, Parts 1 & 2,
PpP- 3641 & 79-84.)

INDUSTRIAL MATHEMATICS [Mathematical
Specialists in Industry : Present & Future
Utilisation of Mathematics in Communica-
tions, Elcctrical Manufacturing, & Other
Industries|.—Fry. (Bell S. Tech. Journ.,
July 1941, Vol. 20, No. 3, pp. 255-292.)

3551

DirFFUsioN CALCULATIONS | INTERRELATION
BETWEEN TwO SOLUTIONS OF THE FOURIER
EQuaTioN [Sine-Series Solution (Slab with
Sealed Periphery) & Error-Function Solution
(for Semi-Infinite Body) : leading to Simplifi-
cation in Calculation of Diftusion Constants].
—Liebhafsky. (Journ. Applied Phys., Sept.
1941, Vol. 12, No. g, pp. 707—710.)

Primarily for the evaluation of measured losses
of plasticisers from polyvinyl-chloride plastics, but
applicable to other cases of flow governed by the
fundamental Fourier cquation dc/dt = D%/

3552-

3553. AUTOMATIC INTEGRATION OF LINEAR SECOND-
ORDER DIFFERENTIAL EQUATIONS BY MEANS
oF PUNCHED-CARD MacHINEs.—Feinstein &
Schwarzschild. (Review Scient. Instr., Aug.
1941, Vol. 12, No. &, pp. 405-408.)

Tue Sorvrtion or A.C. CircuiT PROBLEMS
[Method depending chiefly on Matrix Multi-
plication (simply performed by Calculating
Machine) and avoiding Complex Numbers].-
Pipes. (Journ. Applied Phys., Sept. 1941,
Vol. 12, No. 9, pp. 685-691.)

3554

“ FOUrR-FIGURE TABLES WITH MATHEMATICAL
ForMULAE " [Book Review]. — Plummer.
(Phil. Mag., June 1941, Vol. 31, No. 209, p.
510.) The collection of formulae is ex-
panded from that originally prepared by
C. S. Wright.

3555-

. ““ A BIBLIOGRAPHY OF ORTHOGONAL POLYNO-
MIaLs ”’ [Book Review].—Shohat & others.
(Phil. Mag., June 1941, Vol. 31, No. 209,
p- 507.)



3559-

3560.

3561.

3562.

3563.

3564.

3565.

3566.

3567.

3568.

3569.

3570.

7. " MECHANICAL VIBRATIONS :
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SEcoND liDI-
110N " [Book Review].—Den Hartog. (Engi-
neeving, 26th Sept. 1941, Vol. 152, pp. 243
244.)

. CycLEs PER SEcoOND [Lditorial on Discussion

dealt with in 1813 of June].—G.W.OH.
(Wireless Engineer, May 1941, Vol. 18, No.
212, p. 179.)

CIRCUIT-DESIGNATION METHOD [New System].
—Caldwell. (See 3288.)

NEW-STYLE  JAMMING :  IMAGINATION IN
WIRELESS WARFARE [Editorial on the
Deutschlandsender ** Voice,” etc.].—(Wire-
less World, Oct. 1941, Vol. 47, No. 10, p.
247.) Development of 3161 of November.

Raip  WARNING BY Rapio [RCA Alert
Receiver automatically Switched-On by
Special Inaudible Signal].—(Sci. News Letter,
16th Aug. 1941, Vol. 40, No. 7, P- 99:
for comments see Wireless World, Nov. 1941,
p. 284.)

CENXTRALISED REMOTE CONTROL [for A.IR.P.
Work, etc.]: DETAILS OF A NEW RIPPLE-
ConTROL (Low-TENSION SYSTEM) EMPLOYING
Mains WIRING.—General Electric. (E. &
Television & S-W.IV., April 1941, Vol 14,
No. 158, pp. 165-167.) Cf. 260 of January.
Tue DETEcTION OF INCENDIARY
BY LELECTRICAL, FELECTRONIC,
STATIC, AND RaADIO-ACTIVE DEVICES.
IE.E. Committee. (E. & Television &
S-W.V., May 1941, Vol. 14, No. 159, pp.

BomBs
THERMO-

Ig8-200 and 238: abstract.) Cf. 3198 of
November.
Tur ““ SuppLy ”’ oF PHvysicisTs [and the

National Roster of Specialised ** Personnel ”’].
(Journ. Applied Phys., Sept. 1941, Vol.
12, No. 9, pp. 055-657.)
TecHNnIcAL  Epucation 18 NEW  SOUTH
Wares.—Riddell.  (Jowrn. Inst. Eng. Aus-
tralia, June 1941, Vol. 13, No. 6, pp. 130-145.)
PrREseNT-DAY SCIENCE AND TECHNOLOGY
IN THE U.S.S.R.—Bernal. (Nature, 27th
Sept. 1941, Vol. 148, pp. 360-361.)

THE BRITISH ASSOCIATION : CONTRIBUTION
OF SCIENCE TO WORLD ORDER: INTER-
NATIONAL CONFERENCE IN LoNDoON.—([:/ec-
tnician, 3rd Oct. 1941, Vol. 127, p. 189.) See
also Nature, 4th & 11th Oct. 1941, pp. 3853—
393 & 424—427 : also 18th & 25th October.

A ScienTiric PrReEss BUreau [Plea for].-

Johnston. (Nature, 27th Sept. 1941, Vol.
148, p. 375.) Seealso Evans, ibid., 11th Oct.,
P 434-

SUuMMER CONVENTION, JUNE 23RD TO 25TH,
1941, AT DETROIT : SUMMARIES OF PAPERS,
and ADDRESS OF PRESIDENT TERMAN AT THE
SuMMER  CONVENTION BANQUET. — (Proc.
I.R.E.,, April 1941, Vol. 29, No. 4, pp. 220

229 . July, No. 7, pp. 400-408.)

REGIONAL DIRECTORS PROPOSED IN NEW
L.R.E. CoNSTITUTIONAL AMENDMENT [with
Discussion].—Terman. (Proc. I.R.E., July
1941, Vol. 29, No. 7, pp. 408-411.)

3571.

3575

3578.

3530.

3531.

3582.

. A THYRATRON-CONTROLLED

. TiMme Lacs
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Rap1o ProGrrss DURING 1940 [[lectronics,
Transmitters (& Aerials), Receivers, Ire-
quency Modulation, Television & Fac-
simile, llectroacoustics, Propagation].—(Proc.
I.R I, March 1941, Vol. 20, No. 3, pp.
89-103.)

. REviEw oF PROGRESS IN [ELECTRONICS : [

—INTRODUCTION AND GENERAL BisLio-
GRAPHY —Windred. (F. & Television
S-W.1°., April 1941, Vol. 14, No. 158, pp.
151-152 and 154.) Beginning of a series.

ANNEALING
I'urNace.—Tarnopol. (Review Scient. Insty.,
July 1941, Vol. 12, No. 7, pp. 367-368.)
Control better than —+ 0.03”° C (at 1000° C)
for any required long period.

. AN  INTEGRATOR FOR SMaLL CURRENTS
[Neon Tube, Amplifier, & Mechanical
Counter Combination].—Watt. (See 3119

ot November.) See also 3468, above.

THe DEeAD-TIME OF A GEIGER COUNTER
[Direct Measurements: about 107 Sec. for
1”7-Diam. Counter], and CIRCUIT INDEPEN-
DENCE OF CHARGE IN FasT COUNTER PPULSES.
—Stever. (Phys. Review, 15th Jan. 1941,
Vol. 59, No. 2, p. 219: 15th July 1941,
Vol. 60, No. 2, p. 160 : summaries only.)

IN GEIGER-MULLER COUNTER
DiscuarGrs.—Montgomery & Montgomery.

(Phys. IReview, 15th June 1941, Vol. 59,
No. 12, p. 1045.)
. THE HARMONIC ANALYSIS OF GEIGEK-
Couxtier PuLsiEs.—Shankland & Blythe.

(Phys. Review, 1st July 1941, Vol. 60, No. 1,
pp. 64-65: summary only.)

ErLecTrONIC CUP-ANEMOMETER |Rotation of
Perforated Disc interrupts Oscillator].
Gurley. (Review Scient. Instr., July 1941,
Vol. 12, No. 7, p. 373.) Cf. Goncharski,
2005 of July.

FOR DIFFICULT
Ratros.—Boys.  (Journ. of Scient. Instr.,
Oct. 1941, Vol. 18, No. 10, pp. 195-200.)
Complementary to Clay’s paper, 1990 of
July.

QuarTz INDICATOR WITH HiGH NATURAL
FrigueNcy [for [.C. Engines, etc : Ordinary
Quartz Pick-Up unsuitable for Knock In-
vestigations :  Development of Type with
Natural Frequency as high as 100 kc/s].—
Schmidt. (Zeitschr. V.D.1., 19th July 1041,
Vol. 85, No. 29, p. 644 : summary only.)
See also 2810 of 1940.

MEASUREMENT OF THE NATURAL FREQUENCY
Or PIEZOELECTRIC PRESSURE-MEASURING
Devices [and the Advantages of the Steel-
Ball Impact Mcthod] —Gohlke. (Zeitschy. f.
Insty:kunde, June 1941, Vol. 61, No. 6,
pp. 197-198 : summary ounly.)

THEORY AND APPLICATION OF RESISTANCE
Tu~iNg [Special Suitability of Transitron
Oscillator :  Applications to Industrial (Tem-
perature, Pressure, Humidity, etc.) Measure-
ments]. —Brunetti & Weiss. (See 3253.)
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3583. THE MEASUREMENT OF VARIABLE STRESSES
BY A STRING METHOD.—Sobolev. (Journ. of
Teck. Phys. [in Russian], No. 4, Vol. 10,
1940, pp. 309-315.)

A wire is stretched between two points on the
object under investigation and excited into oscil-
lations by two electromagnets spaced apart along
the wire and fed respectively from the input and
output of a 3-valve amplifier (I'ig. 4). The re-
sulting oscillations are frequency-modulated by the
periodic movement of the supports. The output
of the amplifier is used to pull a second oscillator
into synchronism. The coupling circuit will then
contain the modulating frequency, 7.e. the oscilla-
tion frequency of the object, which is rectified and
recorded on sensitised paper.

3584. INVESTIGATIONS ON LELECTRODYNAMIC TEST-
ING [of the Mechanical Strength of Con-
ductors subject to Short-Circuit Currents,
etc: Tests with Square-Wave Pulses, &
Detection of Movement by Capacity-Change
Method].—Aebi. {Schweizer Avch. f. angew.
Wiss. w. Tech., July 1941, Vol. 7, No. 7,
pp. 185-195.)

3585. VELOCITY MEASUREMENT OF TRANSIENT
MEecHANICAL MotioNs [of Cam Mechanisms,
Triggers, etc : using a Mirror Oscillograph].

Keilien.  (Journ. Applied Phys., Aug.
1941, Vol. 12, No. 8, pp. 634-637.)

3586. EDDY-CURRENT INDUCTION APPLIED TO THE
DETERMINATION OF ACCELERATIONS |and
Possible Applications of the New Principle,
including to Motor Speed Control].—Forbes.
(Review Scient. Instr., Aug. 1941, Vol. 12,
No. 8, pp. 398—401.)

3587. ON STARTING AN ELECTRIC SPARK BY IN-
TENSE IONISATION OF THE SPARKING SPACE
[One Electrode hollowed, with Thin Metal
Window and High-Vacuum Cathode-Ray
(Triode) Generator : Critical Potential re-
duced by 30°%, Spark Time Lag less than
1007 Sec: Use as Electric Relay, Light
Source for Instantaneous Photography,
Chronograph for Short Time Intervals].—
Shimiza & Hirata. (Journ. Rov. Aevon. Soc.,
Oct. 1941, Vol. 45, No. 370, pp. 346-347:
abstract only.)

3548. A NEw TvyPe OF DIRECT-CURRENT AMPLIFIER

[for Measuring Purposes, Supervision &
Control of Processes, etc.].—Iiberhardt,
Nisslein, & Rupp. (E.7.Z., 209th May,

1041, Vol. 62, No. 22, pp. 493-497.)

Authors’ summary :—‘ After a short survey of
the previous development of d.c. amplifiers for
measuring purposes, culminating in the photocell-
compensator [Gilbert’s ‘' photoelectric potentio-
meter,” 1051 of 1936], fundamental considerations
on opposed-coupling d.c. amplitiers are discussed.

* A practically useful d.c. amplifier for process
measurements, possessing a constant amplification
in face of supply-voltage fluctuations and the ageing
of valves, and in addition a constant zero point,
can be developed by the following combination :
transformation of the d.c. voltage under mecasure-
ment, as it enters the amplifier, into an alternating
voltage : amplification of this, followed by rectifica-
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tion by a phase-sensitive rectifier : compensation
of the input voltage by opposed coupling of the
output voltage [theoretical scheme Fig. 1]. By
special design of the opposed-coupling channel
[insertion of a suitable I’C clement], the etfect of
an ‘ eclastic lead-back ' can be obtained which will
reduce the response time of the indicating or con-
trolling instrument connected to the output ter-
minals. The employment of non-linear elements
in the opposed-coupling channel gives the amplifier
a definite non-linear relation between input and
output values, so that the characteristic of a non-
linear pick-up device or receiver can be compen-
sated. . . .”" The elimination of a sensitive con-
trol-galvanometer renders the apparatus insensitive
to vibrations (in railway trains, etc.) and the circuit
enables it to stand practically any overload.

3589. REGULATING METHODS IN CONTROLLABLE
ELECTRICAL SYSTEMS AND THE CRITERIA

FOR THEIR STABILITY.—Artus. (See 3256.)

. Gas-FiLLED TRIODES AND THEIR PRACTICAL
Usk [in Laboratory & in Industry].—Win-
dred. (See 3359.)

. MAGNETIC METHODS USED FOR TESTING
INDUsTRIAL Goops [Survey]. — Grigorov
(Journ. of Tech. Phys. [in Russian], No. 6,
Vol. 10, 1940, pp. 441—458.)

ULTrASONICS [with Particular Attention to
Mectallurgical Applications]. — (See 3079 of
November.)

3592.

DiTECTION AND EXAMINATION OF THE PRro-
TECTING PASSIVE OXIDE LAYERS FORMED ON
IroN, wITH THE HELP OF THE IELECTRON
ScanNNER [which brings out the Varying
Secondary Emission].—Knoll. (Physik.
Zeitschy., 15th June 1941, Vol. 42, No. 7/8,
pp. 120-122 and Plate.) See 4111 of 1939.

3593.

SURFACE STUDIES WITH THE LELECTRON
MicroscorE [of Standard ‘‘ Transmission ”’
Type, by preparing Suitable Replicas:
Special Techniques].—Zworykin & Ram-
berg. (Jouwrn. Applied Phys., Sept. 1941,
Vol. 12, No. 9, pp. 692-695.) Pending,
perhaps, the full development of the electron-
probe scanning method.

3594-

5. ELEcTRON-MICROSCOPY OF LIVING SUB-
STANCES, and THE GERMINATION OF SPORES
OF Buacillus  Vulgatus AFTER PREVIOUS
OBSERVATION IN THE 200 kV UNIVERSAL
ELECTRON-MICROSCOPE.—von Ardenne : von
Ardenne & Friedrich-Freksa. (Naturwiss.,
29th Aug. 1941, Vol. 29, No. 35, pp. 321—
523 : pp. 523-528)

The conclusions rcached in the writer’s paper
(4108 of 1939) on the possibility of such a technique
have been applied to the design of the special
Universal  electron - microscope  with object-
shadowing ”’ device (3490, above). It was then
found that the advantages of the recommended
increase In accelerating potential had been under-
estimated, since it not only decreased the number
of electrons necessary for blackening the photo-
graphic plate but also diminished the sensitivity
of the living material to damage by the electrons ;
it is estimated that the ‘ loading conditions ™’ of
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the living substance improve with the 2.5th power
of the accelerating potential, so that the change
from the usual 60okv to 200 kv improved these
conditions in the proportion of about 1:20.
Further, the increased potential rendered the
object-carrier (Hass & Kehler's aluminium-oxide
foil-—3596, below) completely transparent, so that
the safety factor of 10 allowing for the attenuation
due to the carrier could be omitted, thus improving
the ratio to about 1 : 200 compared with the original
estimate. These facts, combined with the *“ object-
shadowing *’ device, have cnabled the new instru-
ment to take the first electron-microscope records
of living processes, examples of which are repro-
duced in the second of these two papers : loadings
around 107% coulomb/cm? are estimated. The
first paper quotes (from the complete account of
the apparatus, /oc. cit.) a general expression for the
highest resolving power possible for the photo-
graphic recording of the images of living substances,
and applies this to the present conditions and future
possibilities ; it then concentrates on the design
and use of the ‘‘ object-shadowing ™ device (with
the refinements necessary for its successful adjust-
ment) by which the object is protected against the
electrons except during the critical moment of
exposure.

3596. A TEMPERATURE-RESISTANT AXD DURABLE
CARRIER-FILM FOR ELECTRON - INTERFER-
ENCE RECORDING AND ELECTRON-MICRO-
SCOPIC INVESTIGATIONS [Aluminium-Oxide
Film]j.—Hass & Kehler. (Kolloid-Zeitschr.,
No. 1, Vol. 95, 1941, p. 26 onwards.) Quoted
in 3593, above.

7. THE GENERATION OF HIGH DPOWERS oN
SHORT WAVES WITH QUENCHED SPARK
Gars.—Schonfeld.  (See 3289.)

. Low-FrREQUENCY [ Shock "] THERAPY: A
NEwW TECHNIQUE IN THE TREATMENT OF
MENTAL Distases, and DESIGN FOR 3-
METRE RADIO - THERAPY APPARATUS. —
Edison-Swan : Clark. (L. & Television &
S-W.W., Feb. 1941, Vol. 14, No. 156, pp.
71 and 95 : April, No. 158, pp. 155-157.)

THE DEPENDENCE OF THE SECONDARY
ELECTRON EMISSION PRODUCED BY GAMMA
RADIATION UPON THE DIRECTION OF THE
RapiaTion [in Radiation Therapy].—Wilson.
(Proc. Phys. Soc., 1st Sept. 1941, Vol. 53,
Part 5, No. 299, pp. 613-623.)

3599.

ProbpucTiON AND USE OF NEUTRONS.—
Heyn. (L. & Television & S-W.W., April
1941, Vol. 14, No. 158, pp. 171-173 and 186,
187.) From the Philips laboratories.

JuniorR LELECTROENCEPHALOGRAPH [Rugged
& Simple : Instantancous Dry-Tape Re-
cording : Sensitivity 4 mm/uV].—FElectro-
Medical Laboratory. (Review Scient. Instr.,
Aug. 1941, Vol. 12, No. 8, p. 414.)

3600.

3601.

ELECTRETS MADE FROM DRY-MIXED Con-
PONENTS, and EFFECT OF PRESSURE ON THE
SURFACE CHARGE OF AN ELECTRET.—Dodds,
Stranathan, Sheppard. (See 3251.)

3602.
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3603. CONTACT ELECTRIFICATION OF SOLID Par-
TicLEs [and Fleming’s Results].—Schnur-
mann. (Proc. Phys. Soc., 1st Sept. 1941,
Vol. 53, Part 5, No. 299, pp. 547-553.)
Cf. 1001 of March.

30604. A NOTE ON THE DEMONSTRATION OF THE
PHOTOEFFECT WITH A GLOW-DISCHARGE
Lamp [and the Possibility of using a Modern
110V Lamp (with Barium-treated Elec-
trodes) to replace a Photocell in Various
Applications, particularly for Demonstra-
tions].—Metzger. (Physik. Zeitschy., 15th
Nov. 1940, Vol. 41, No. 21/22, pp. 508-510.)

Although the decrease in ignition voltage occur-

ring in a glow-discharge lamp on irradiation will
increase the relaxation-oscillation frequency of a
suitable circuit, such an arrangement cannot be
used for photometric measurements because there
is no simple relation between the voltage-reduction
and the intensity of illumination. The writer,
however, has found that the Osram ‘‘ Bechive ”
glow-discharge bulbs for 110 volts (not those for
220 volts), having barium-treated electrodes,
display a photoeffect resulting not only in the
decrease of ignition voltage but also in a photo-
current capable of working a relay. The max.
sensitivity is around 42:0-330 my, but there is a
certain amount of response in the red region:
the photocurrent for daylight is 3 or 4 times larger
than for the light of an incandescent bulb. For
voltages at least 309% below the ignition voltage
the photocurrent/illumination curve 1s linear.

3605. A REVIEw OF THE DEVELOPMENT OF SENSI-
TIVE PHOTOTUBES [with over 8o Literature
References].—Glover. (Proc. I.R.E., Aug.
1941, Vol. 29, No. 8, pp. 413—423.)

3606. THE TREND TOWARDS LLECTRONICS IN
ExGiNeerING [including Use of I’hotocells,
etc., in Industry].—Langford Smith. (/ourn.
Inst. Emg. Awustralia, June 1941, Vol. 13,
No. 6, p. 147 : summary only.)

PuotoceLL CONTROL OF WATER CHLORINA-
TioN [with Help of Ortho-Tolidine as Indi-
cator].—Harrington. (£.7.Z., 10th July
1941, Vol. 62, No. 28, p. 630 : summary of
Canadian paper.)

3608. ON THE PREPARATION OF A THERMAL LIGHT-
SOURCE WHICH CAN BE MODULATED AT NOTE
FrEQUENCIES.—Lattmann. (Schweizer Avch.
[ angew. Wiss. u. Tech., Aug. 1940, Vol. 6,
No. 8, pp. 212-224.)

Concluded from a previous issue. Conversion
of elder pith into a carbon cellular structure, into
a tungsten structure, and into a tantalum carbide
structure : the construction of experimental tubes
for heating these structures by electron bombard-
ment, controlled by a grid : tests on modulation :
etc. “ Modulation factors at the higher note fre-
quencies can be attained such as have never pre-
viously been possible with thermal modulation.
Since it is possible by this method easily to prepare
luminous surfaces of high light density, it is quite
particularly suitable for the construction of a
radiator for optical telephony.” The previous
instalment deals with the theoretical treatment of
the problem : its results are confirmed by these
tests.

3607.
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