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Wireless and War

OR months past this country had shown

a tireless determination in efforts [lor

peace. Now that the Nazi challenge
has to be met that same determination is
being dirccted to the prosecution of war.

Wireless engineers have a most important
service to render to the country and already
they have taken their places in the services
and in industry in those tasks for which their
qualifications are best suited.

In some branches of radio engineering,
notably in television, a severe setback in
progress is inevitable, but in other directions
it is to be hoped that progress will continue
unabated and that the resumption of peace-
time conditions may find us still better
equipped for the work of recomnstruction
which will lie ahead.

In this issue considerable space is devoted
to a review of the Radio Exhibition, the
period of which was unfortunately curtailed.

Probably the most noticeable things at
Olvmpia were the absence of spectacular
changes and the general consolidation
of design. Manufacturers have confined
themselves chiefly to detailed improvements.
‘The general specification, and sometimes even
the circuit, of this season’s sets may differ
little from last vear’s, but there is ample
evidence of solid work when one examines
the apparatus in detail.

Considerable improvement in tone-control

systems has taken place, oscillator stability
has been improved, larger output stages are
fitted, and the mechanics of push-button
tuning have been simplified and improved.
In some cases the buttons now operate the
wave-change switch.

Valve development has also been con-
siderable and has resulted in a better signal-
noise ratio. It is most evident to the casual
observer as a reduction in the size of valves,
but through the reduction of internal lead
lengths which this entails the input resistance
has been very appreciably increased in many
cases. In its turn this has improved the pre-
selection of short-wave receivers.

Television development was noteworthy for
a trend towards the use of larger tubes. Very
small tubes were less commonly used and large
ones with a diameter of 15in. or so were more
in evidence. The control had been greatly
simplified and many sets had only two
knobs on the panel with a few others acces-
sible from the side or rear for occasional use.
The mechanical side had not been overlooked
and there were ingenious ideas for giving
better accessibility for servicing.

This has also led to the production of
television signal generators. These have an
R.F. output modulated with sync pulses
and some arbitrary test pattern and are in-
valuable for television receiver design and
servicing.
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The Screened Loop Aerial®

A Theoretical and Experimental Investigation

By R. E. Burgess, B.Sc.

(Radio Department, National Physical Laboratory)

SUMMARY.—This paper describes a theoretical and experimental investigation of the
screened loop type of receiving aerial used in direction-finding and field-strength measurement.

The theory of the screened loop is analysed and the simplifying assumptions made are
indicated, and are shown to lead to a good first approximation for the value of pick-up for
the screened loop. The pick-up is computed for the special cases of the screen gap short
circuited, capacitively loaded, and tuned. Tt isshown that enhanced pick-up may be obtained
by the suitable capacitive loading of the gap in preference to an increase of the number of
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loop turns, and the practical aspect of this system is discussed.
Confirmatory experiments are described, and the paper concludes with an indication of a

suggested continuation of the investigation.

1. Introduction

HE usc of an overhead earthed elec-
trostatic screen consisting of several
horizontal wires to overcome antenna

effect in loop direction finders was suggested
by Blatterman in 1919' who stated that
electrically a more symmetrical system was
thereby obtained.

The important development due to Bar-
field in 19232 was the use for this purpose of
a screen surrounding the loop, consisting of
a bundle of parallel wires or a metal tube,
broken at one point so as not to form a
closed conducting circuit. In modern ver-
sions the screening generally consists of
a tube enclosing the loop (which also
gives protection against the weather and
mechanical damage) or, less commonly, of a
vertical cage of wires surrounding it. An
examination of previous literature on the
use of the screened loop in direction finding
and field strength measurement failed to
reveal any exact quantitative account of its
receptivity. In view of certain work in
progress in the Radio Department it was
decided to continue the investigation of the
screened loop initiated by Barfield in the
above-mentioned work.

2. Theoretical Analysis of the Screened Loop

(a) General Theory

In order to obtain a quantitativetheory
of the screened loop, it is necessary to

* MS. accepted by the Iiditor, June, 1939.

make certain assumptions regarding the
e.m.fs induced in the screen and loop, and
the mutual actions of the currents they
produce.

In the analysis developed here the follow-
ing simplifying assumptions are made :

(1) That the screen and loop each have an
induced e.m.{. independent of the other, and
proportional to the area-turns and magnetic
intensity perpendicular to the plane of the
screen (or loop), the gap being sufficiently
small not to affect the screen e.m.f.

(2) That the screen and loop are coupled
inductively only, the coupling being ex-
pressed by the mutual inductance M.

(3) That the linear dimensions of the
screen are small compared with the wave-
length, and that the currents in screen
and loop can be considered uniform.

This last assumiption is later justified ;
if it is not made, the problem requires a
treatment based on transmission line theory
as has been recently applied to closed aerials
by F. M. Colebrook.?

With the above assumptions, the equiva-
lent circuit becomes as in I'ig. 1. Z, and
Z,t are the total impedances around the
screen and loop circuit, ¢, and e, the induced
e.m.fs and ¢, and i, the corresponding in-
stantaneous currents. The ratio of e.m.fs

€y . 0
6—2 is denoted by # (assumed real) which
l - B - — -
"t The presence of the screen increases the self-
capacitance and H.F. resistance of the loop due to
its proximity. This effect is minimised by running

the loop wire centrally in the screen.
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tends to equality with the number of loop
turns #, as the cross-section of the screen

decreases. The Kirchhoft equations of p.d.
for the two circuits are hence :
screen ¢, = Z,1, + jwMi, (1a)
loop ¢, = ne, = Zyi, + joMi, (1b)

where w == 27 X frequency. These equations

iy L,

8CREEN
CIRCUIT

LOOP
CIRCUIT

LOOP J
ERMINALS

L,

Fig. 1.—Equivalent circuit of the scveened loop.

JoM
n
in which case they become identical and hence

indeterminate.
The solutions for the currents are
. JoM
) Zy—jonM Tt Z,
screen 1, = €, — = =
Z,+ Z,
(2a)
B joM
Zy
L oM
Z,+
2 Z1
(2b)

In the second form of each, the numerator
represents the effective e.m.f. and the de-
nominator the effective impedance. In the
numerator of the loop current, e, corresponds

are soluble unless Z, = jwnM and 7,

€a

22 2,7,

€o 2

nZy — joM

loop 2= myin Tt 2.7,

to the original field and —];M ¢, to the
1
secondary field produced by the screen.
The mutual inductance M may be defined
as the linkage between the loop and the
magnetic flux produced by the unit current
in the screen. Since each loop turn links
with the screen flux, this linkage is equal to
the (number of turns) X (flux produced by
unit current in the screen i.e. L,) and hence

M = noly or R2L, = n,2L, o (3)

where % is the coefficient of coupling between
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screen and loop of inductances L; and L,
respectively. As already pointed out,
n(= e,/e,) will tend to equality with =,
as the cross section of the screen decreases.
In general, it will be approximately equal
to n, and this equality will be assumed in
all that follows. It is of interest to note
that this equality must hold in the case of a
closed perfectly conducting screen, for since
there is no electric field within, zero resultant
em.f. will act in the loop. Hence the
em.f. ¢, in the loop due to the original
field i1s exactly neutralised by the em.f.

induced by the current - ®1in the screen.
JowL,

- o=, M

JoM wL 0 or ‘31__n Nz

This argument cannot, however, be used
to prove the equality of #, and # in general,
since both M and L, will depend to some
extent on the conductivity of the screen.
Substituting #L, for M in (2b), the loop
current becomes

. Z, —jwL,
g = MIZ(_Z_-{——jwzzW)Z £ @
It is now nccessary to consider the two

tuning conditions which are of practical
interest : for maximum loop current, or

maximum loop voltage. Let
Z,=R,+jX, and
Zy =R, +jX,

then taking C, as the tuning variable, the
tuning condition for maximum current is
given by the well-known relation

I A[X
wC, T xeyre O

When tuned for maximum loop current the
magnitude of the latter i1s found from equa-
tion (5) to be

I, = ne, \/R 1{;—;7 =i
<R +R2+X >\/R2+X2
R+ X —oL,)
—120%{; .6
Ry(R? +'X 2)
where Izow%—c:



494

is the value of the current at resonance for
the unscreened loop.

The voltage tuning condition is very
nearly identical with the current condition
{5), except when X, has a value in the region
w 2
of 0 or

L,
cases discussed, the two conditions can be
taken as identical, and the simpler current
condition is therefore used.

Normally, and in the special

(b) Normal Operation

When used normally, the screen gap is
open-circuited and may in practice be com-
pleted with an insulator to protect the inner
loop. Z, will then be a very large negative
reactance. In this case the screen current
will not be uniform along the length of the
screen, and the analysis can only approxi-
mately represent the system. It indicates,
however, that the t{erminal voltage of the
loop should be very little affected by the
screen, a result which is confirmed experi-
mentally. It appears, moreover, that a
non-uniform current distribution in the
screen is not a necessary requirement as
far as elimination of antenna effect is con-
cerned, for, as is shown in the experimental
section the efficacy of the screen in this
respect is unimpaired by capacitive loading
of the gap to an extent which results in an
appreciable and substantially uniform screen
current. It may be remarked that as e,
and ¢, are strictly proportional to the mag-
netic flux linking the loop, it is reasonable
to assume that the screening does not in
any way affect the polarisation error of the
loop or its susceptibility to local reradiation.*

(¢) Three Special Cases

To compare the pick-up in the follow-
ing cases, the pd. V, across the loop
terminals is evaluated and referred to the
corresponding value V,, for the unscreened
loop where

* In field strength measuring apparatus which is
calibrated by means of a serics e.m.f., it appears
to be implicitly assumed that the field acting on
the loop is unafiected by the screen. An error
from this source (although probably small in
practice) is ecliminated when the calibration is
carried out on a known radiation field.
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Case I-—Gap Short-Circuited —Here

Z, =R, +jwlis0X, —wl, =0
In all practical cases
wl, >R,
The loop tuning condition (5) becomes
I
— i —_— 2
ol wl (1 — k%

and the loop p.d.

is then found, using
equation (6), to be

i Ig = e, wl, (;[— FIR, very nearly
“r Ryt TRy ol
— 1, kz_-
Q1 + #Q,
where the magnifications are denoted by
wl, wl,

le Ie1 Q2: R2

So the short-circuiting of the gap will reduce
the pick-up to I per cent. or less of the value
for the unscreened loop, and this was con-
firmed experimentally by Barfield?2.

In general the magnitude of the e.m.f.
acting in the loop is given by

jwM Z, —julL
e = 32——721 ey = ne, XZ—-ZI
_ R+ (X — wLy)®
= Ney TUREFXE 7)
If the screen gap is short circuited
X =owl,
giving
ne, R,
e = ————— Z.Z
/ [w 141
1 4 ‘ 1
vV R,
The “ screening ratio "’ which measures the

reduction of the e.m.f. induced in the loop
by closing the screen is thus

e e T wL\#)17F 1
er  me, I.I +<T1 /J O
very nearly 2ie .. (8)

As R, — o this ratio tends to zero implying
that as the closed screen becomes perfectly
conducting the field within it is reduced to
zero, which is in accordance with the theory
of screening of alternating electric fields.
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Case 11—Gap Capacitively Loaded.—In
this case

Z, =R, +7X,
where X, is negative and > R,
The loop tuning condition (5) becomes
I - / Zle
T wLy(1 — k Xl)

and the resulting tuned loop p.d. is from
equation (6)

o)Ll / 2w1.1
. = le) 1k X1'>
Ve, Ry ey 9
) ! + (\ zY >

Hence V', can be greater than V,, since X,
is negative in the case under discussion.
Thus increased pick-up may be obtained by
suitable capacitive loading of the gap.

It is shown in Appendix I that the opti-
mum loading capacitance for maximum
V, is given by

ka—}—/\
T — R

where C,, is the capacitance to tune the
screen to w and

C,opt. = C10 (10)

0
g = .
7o
The resulting maximum of the tuned loop
p-d. is shown to be given by

I'ymax. = V,,. %’7(1 +q)
\/ I+ -\(I+qk2)] =

V20(I +

(11)

which 1s
Qz/

Vo = €0,
the effective magnification of the loop is
seen to be increased from @, to at least
(Q, + Q5 by optimum loading of the gap.

Theoretical curves for the variation of ;2—
20

But as

with C& are given in I'ig. 2, in which #2=o0.5,
10

and ¢ is given the values 0.5, 1.0, 1.5. The

application of gap loading to increase the

loop pick-up results in an increase of effective
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loop inductance (Appendix I) hence, for a
given wavelengtl, a smaller tuning capaci-
tance is required. In an unloaded screened
loop the pick-up is proportional to the
number of loop turns since the Q of the loop
is approximately independent of the number
of turns or wavelengths.

Q4
k¥ -0 c Ez‘-m
/\ Fig. 2.—
T heoretical
V2 B curves for the
Vao \Q1 vaviation of
Q. | pick-up with
‘1\ gap loading
Q. capacitance.
2
3 0.5 1.0
Ca
[

If the pick-up is improved by ecither gap
loading or increase of turns, the loop tuning
capacitance must be decreased, the limit
occurring when this capacitance is of the
order of the loop self-capacitance. A general
analysis given in Appendix II shows that
under practical conditions gap loading will
give a pick-up about 50 per cent. higher than
increase of loop turns when both methods
are taken to the limit set by loop self-
capacitance, and this is confirmed by the
test described in the experimental section.

The above considerations would apply
to obtaining maximum pick-up from a given
area of loop on a fixed wavelength (e.g. in
aircraft or ship direction-finding).

Case III—Screen and Loop Tuned —
If the screen is tuned so that

X, =o,thatis Z, =R,,
the loop current will be maximum when
X,=o0, thatis Z, = R,.
In this condition
wl,
V, R,
Vo w?M?
TTRR,
&1
I+ k20,0,

= very nearly

k2Q,

very nearly

B 2
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whence it is seen that the pick-up of the
loop is considerably reduced. This occurs
on account of the large resistance

w2M?  wiLn?
R R
injected by the tuned screen into the loop.

(d) The Correlation of the Electric and Mag-
netic Viewpoints

It is now interesting to examine the electric
field conception of the injection of em.f.
in the loop, treated in detail by Barfield?;
namely, that when the loop is unscreened,
the emfs in the sides are combined vec-
torially to give the resultant e.m.f., while if
the loop is screened the e.m.fs in the sides
are reduced to very low values (to zero if
the screen were perfectly conducting) but
a potential difference exists across the screen
gap producing an electric field which acts
on the loop at the gap. From this viewpoint
e.m.f. is induced into the loop almost wholly
at the gap, and is proportional to the p.d.
across the gap and the number of loop

turns. It is seen that on dividing equation
1(b) by n:
, . A%
¢y — jwlyt, = :;2 (12)

If R, = screen resistance, the screen im-
pedance between the gap = R, + jwlL,
Therefore the gap p.d. V, is given by
Vy=e — Ry + joLy)iy, — jwbls,
— (Zs — jonM)iy — Ry,
o n(V, + Ryty)
2 Z, —jonM

Here the term R,i, appears as a small
addition to V, arising from the imperfect
conductivity of the screen. This equation
suggests that the screen gap behaves to each
loop turn as if it were a generator of open-
circuit em.f. ¥, and internal impedance
— joM.

(13)

3. Experiments

Experiments were carried out on three
different loops of which particulars are given
in Table I. The screened loops were all
square in shape, and both the screen and the
loop were of circular cross-section. The
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screen of the first two loops was of aluminium
tubing, whilst the third was constructed
from screened flexible cable. In all the
subsequent measurements the accuracy is
of the order of + 5 per cent.

(v) Test of the relation M = nL,—1In the

o e, M
analysis it is assumed that 62 = — = n, (the

v Ly
number of loop turns) and although this is
obviously true at low frequencies where
the currents are uniform it is desirable to
show that the relation is still approximately
valid at high frequencies even with a high

impedance gap (i.e. non-uniform screen
current).
(a) The constants M and L, were

measured at audio-frequency (w = 5 X 10%
by a Campbell bridge and radio-frequency
(w =4 X 107) by means of a @ meter.
The ratio M/L, is tabulated in columns 2
and 4 of Table I1.

(6) In this experiment a toroid encircling
one limb of the screened loop was used to
produce a known magnetic flux linking with
it. The toroid is useful for such measure-
ments on account of its low external field
and, by keeping the toroid circuit away
from resonance, the resistance and reactance
it reflects into the loop are negligible. The
screen was tuned by a condenser across the
gap, and the loop open-circuited. The
potential differences V', across the gap and
V4 across the loop were measured by means
of valve voltmeters and their ratio found.

If the loop impedance is taken as infinite,

I, =o0, hence V,

. M
oMz, = a;? ey > ey
1

s —JwM1;| but

V MI \7 Ve _M |4
— w = w. = or
2 1 wl ) Ll 1
V, M
v, L,
TABLE 1
I — _ S
Loop | Screen | Loop | Loop Sideof Gap
0. o.d. turns | screen | width
cms. cms. cms. cms
1 3.4 0.092 1 103 2.2
2 3.4 0.092 3 103 2.2
3 0.38 | 0.13 I 36 1.0




October, 1939

This experiment has the advantage that the
quantities M and L, are simultaneously
measured under identical conditions. The
last column of Table IT gives the ratio of the
observed voltages for the three loops, and
comparison of the tabulated values shows
confirmation of the relation M = »nL, within
the accuracy of measurement. Hence it
seems justifiable to neglect any capacitive
coupling between loop and screen in the
approximate theory of the screened loop
(assumption 2).

TABLE II
— ——
Loop Audio Radio vV,
Loop turns | frequency| {requency| Ty
iy ML, ML,

1 1 1.06 0.96 1.05

2 3 3.11 2.85 3.10

3 I 0.99 0.99 0.98

(c) It might be argued that, since in normal
operation the screen is open-circuited at the
M
L
previous methods are not relevant for they
involved the connection of a low impedance
across the gap. To check this, a known
H.IF. current was sent through the loop (1)
and the potential difference across the gap
measured with a valve voltmeter having an
input capacitance of only 10 ppkF. The
values of J measured at eight frequencies
by this method gave a mean of 2.64 pH
as compared with 2.73 pH obtained by the
previous methods.

gap, the values of measured by the two

(#1) Practical Test of Gap Loading

(a) Pick-wp. With a calibrated variable
condenser across the gap the variation of
the tuned loop p.d. with gap capacitance
was measured, using, first, an em.f. in-
jected by a toroid placed round one limb
of the screened loop (No. 1), and secondly,
a vertically polarised radiation field. The
results are plotted in Fig. 3. The curves
illustrating the results obtained by the
two methods agree reasonably well with
each other and with the theoretical curve,
which is also shown in I'ig. 3. These curves
all apply to the frequency of 4.6 Mc/s. and
the ( values were measured by means of a
“°Q meter ”’ on this frequency, correction
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being applied for the self-capacitance of
the screen and loop. This gave @, = 67,
Q, = 102, s0 ¢ = 0.66; also k* = 0.51 as
determined from measurements of the loop
and screen self and mutual inductances.

As mentioned in the discussion of Case II
the upper limit of the capacitive loading of
the gap is set theoretically by the loop
tuning. Loop No. 1 was used since it had
the smallest sclf-capacitance (48 pupF) of
the three and thus permitted the largest
variation of gap loading. At the peak of
the loop voltage

o

o = 0.5 app.

the theoretical value (from equation 10)
being 0.50. It can be shown (Appendix I)
that at this gap loading the effective loop
inductance is increased by a factor of 1.5.

Jeeela
o
Ve i \\h
2 5 )
Vazo //,(
4
fox”
o 05 1.0
o
Co

Fig. 3.—Variation of pick-up with gap loading
capacitance :
(a) measured, injection by tovoid
(b) measured, injection by vadiation
(c) theovetical

Tt is seen from Fig. 3 that the pick-up factor
has been increased by a factor of nearly
1.8 in this way. If, however, two turns had
been used to double the pick-up factor, then
the loop inductance would have been in-
creased roughly fourfold and the loop self-
capacitance roughly doubled so that their
product would have been increased by a
factor of about 8 which is certainly greater
than 1.5 and would have made the loop
untunable. Hence, with limitation due to
loop self-capacitance, it is seen that screen
loading is in this case advantageous compared
with increase of loop turns.

(b) Antenna Effect.—Tests were made with
a portable screened-loop direction-finder
rcceiving a radiation field to ascertain
whether gap loading and the consequent
increase of current flowing in the screen
impairs its screening properties, i.e. causes
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the appearance of antenna effect. The loop
was arranged asymmetrically, one side being
connected to the filaments and screening
box of the receiver and the other to the grid
of the H.F. amplifying valve. Used nor-
mally over a waveband of 25-50 m., the
direction-finder showed no discrepancy
greater than 1° between the reciprocal
bearings, while a swing of only 1° was
necessary in taking the bearings. The
reciprocal effect was measured for an un-
screened loop of the same dimensions in
place of the screened loop, and it was found
to be of the order of 10°-20° swings of
140°-80° being required.

Loading the gap with capacitance in
steps up to twice the value needed to resonate
with the screen showed that no additional
antenna effect was introduced thereby. It
should be noted that if antenna effect is
initially present (due say to stray pick-up
on leads or receiver) the reciprocal error
will vary as the gap is loaded since the ratio
wanted pick up

——— is varied.
unwanted pick up

(112) Screen and Loop Tuned

Using the direction-finder previously men-
tioned, capacitances were successively placed
across the gap, the loop retuned, and the
signal strength noted. It was observed
to fall to a very low value at screen reson-
ance. With the loading condenser less than
the resonant value the loop tuning condenser
had to be reduced, whilst with a greater
value it had to be increased relative to its
normal value,

A check was made using toroidal injection,
the loop being tuned and the loop p.d.
measured. The screen was then tuned
and the loop potential difference remeasured.
Using loop No. 1 the reduction was found

to be approximately 31 which agrees with

the theoretical value of
L = & =
k2Q, 0.51 X 70 36
(vv) Tests of the Effect of the Gap Condition
(@) The result found by Barfield? that the
gap width is without detectable effect on
the loop pick-up for value of %in. to the

smallest obtainable, was confirmed for the
range 22 mm. to I mm.

(at 3 Mc/s.)
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(6) An overlapping gap was constructed
having the form shown in Fig. 4, resulting
in effect in the introduction of a cylindrical
condenser across the gap. The only effect
to be expected is a slight increase of pick-up
owing to the capacitive loading of the gap.

8CREEN S8CREEN

Fig. 4.—Section through the ** overlapping gap.”

Applying this type of gap to loop No. 1, it
was found that an increase of 7 per cent. in
the pick-up factor was obtained, which is
exactly accounted for by the introduction
of capacitance (25 uuF) across the gap.

4. Conclusion

A satisfactory simple theory of the be-
haviour of the screened loop in an electro-
magnetic field has been developed, on the
basis of certain assumptions, which are
stated at the beginning of the theoretical
section. The further refinements of the
theory which suggest themselves would
require the investigation of :

1. The effect of the size and position of
the screen gap upon the directional pro-
perties and pick-up of the screened loop.

2. The effect of the distributed self- and
mutual-capacitance of screen and loop and
the resulting non-uniformity of current.
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6. Appendices

Appendix I. (Analysis of Gap Loading).

V. wly

Denoting Viby v and Y by x equation (g)
20 Xy

hecomes
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(1 + 2 + k)

— L=t (o)
R k?
21 o 2
I t+n sz I+ = %
since
R L, R Q &
ne 2t B2 2Rt
R, L R, o
where ¢ = 2
Qs

If maximum current were required the factor
(1 + kx?) would not occur and the optimum value

of x is found to be Vg/k which corresponds to the
usual resistance matching conditions. To deter-

mine the optimum value of x, :%, is equated to zero,
giving :

rT—q9 9 _

I+ k% R?

The positive root of this quadratic, which is re-
quired for capacitive gap loading is

. g—1 _qT—I ] q
1 4 A2 t ‘\//(I' _;_ k’) + 2

(¢ — 1)+, Vig + B + &%)
= 14 A?

x? 4 2x

Xopt.

Vi
= k‘l if ¢ is approximately unity (Q; = Q)
The value of gap capacitance C; carresponding

to a value of x is found from

. wlq wly
— X, T I
wCy =
giving
x 1 x
C, = = G
S 1+ x wil, 1+ x 0
I . .
where Cig = 2y is the capacitance which tunes
Wy

the screen to w.

Hence the range » = o to « corresponds to
C = 0 to Cjy. Substituting the value of xop., the
optimum gap capacitance is obtained

- 1+ k%Y
11—k \/l]+k2

Ciopt. = Cyy — which is < Cyq .. (10)
The effective inductance of the loop is then
1 wilM?

Ly— = Ly(x + k%) = Ly(t + kVq)

w X
The substitution of xep. into the equation for y gives

pmon = g =4l (x4 ) + o+ :,%)(qu(e')]
1T1)

or

Yo 300 + {0+ %) @i+ wo]
(1)
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now
(1+ &)t am =1 4a( + 00 4@ o1t 20!

Y Ymax = (T 9)

In practice % will lie within the limits 0.4 to 0.7
loop diameter

screen diameter
which @, and @, will also depend, and so by the
correct choice of the ratio it is possible to secure
the best value of ¥’ max. The analysis only holds
when X,? and (X; — wlLy)?>> R;%, that is away
from screen resonance (X; = o) or short-circuit
(X1 = wLy).

depending upon the ratio

Appendix 11

If in a given screen a loop of %, turns be wound,
then the product (loop inductance X self capaci-
tance) may be empirically represented by an
m-power law of the number of turns; that is

L,C,y oc ny™

If the gap is capacitively loaded the loop induct-
ance will be effectively multiplied by a factor
(1 + k%x) (see Appendix I) and hence less turns
(1) must be used to resonate with the loop seli-
capacitance at the same frequency for now

(1 + k) = ng™
or
L
ny "
The pick-up of the loaded loop is increased by at
least (1 - ¢) so the ratio of pick-up is
n_ 1+gq __ 1Ht9q
> (1 4 g) ne (1 + R)im T+ k\/q)llm
Vg
k

using the approximation ¥ -

Hence gap loading will give the greater pick-up if
mg >k \/qorm \/q> k.

In this analysis L,C, oc #”* and the exponent of n
representing practical cases probably lies between
2 and 3, since roughly Ly #® and Cgp oo 2. Typical
values are ¢ = 1, k& = 0.7 for which this inequality
is seen to hold, the pick-up ratio having the values

Lﬂ_ } = 1.67 for an #® law
(1 4+ AVy)

whilst qu_ 4 = 1.53 for an »?law
(14 #£Ve)

Hence on the above premises, it may be concluded
that gap loading with fewer turns is better than
using the maximum number of turns without gap
loading.
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The Wireless Exhibition, 1939
A Technical Survey

LTHOUGH broadcast receivers still
A form by their numbers the pre-
dominant section of the Olympia
Exhibition, television is rapidly catching up
and there are now few firms which have not
produced at least one model. Television
equipment is available in four distinct forms
and in each of these the vision side of the
apparatus is often the same—the differences
lying in the sound and subsidiary equipment.
The simplest form is the ““ add-on unit.”
This comprises a complete vision receiver
and the early stages of a sound receiver.
It provides a small audio-frequency output
which must be fed to the pick-up terminals
of any standard broadcast receiver. This is
the cheapest form of television set, since a
loud-speaker and output stage, some H.T.
and L.T. current, and some cabinet space
are saved.

The next form is the complete vision re-
ceiver with a complete sound receiver de-
signed for television sound reception only.
Then comes similar apparatus but including
in addition an all-wave broadcast set, which
is usually a three-band set, covering about
16-45 metres in addition to medium- and
long-wave bands. Lastly, there is equipment
of this nature still further extended by the
inclusion of gramophone apparatus, often an
automatic record changer.

On the vision side the most notable ten-
dency in design is towards the use of larger
cathode-ray tubes. Diameters less than #in.
are not common now, and there is a distinct
increase in the number of sets with tubes
larger than 12in.; 14in. and 15in. tubes are
not uncommon. The most popular sizes,
however, are still the oin. and 12in. tubes,
which usually give pictures of 71in. by 6in.
and 1oin. by 8in., respectively. A 14in.
tube usually gives a picture of 118in. by
9fin., but one firm—Cossor—use a 134in.
tube for a picture of only roin. by 8in. This
is done so that the picture is produced only
on the least rounded part of the screen and
a more nearly flat picture is secured.

Electromagnetic focusing and deflection
are nearly always adopted, but both Cossor
and Ferranti have adopted permanent mag-

nets for focusing. Electrostatic methods are
now quite rare.

Vision receivers fall into two main classes :
superheterodyne and straight set, and of
these the former predominates. The straight
set is, however, quite popular. There is
much less uniformity to be found in the
methods of separating the synchronising
pulses from the vision signal and in gene-
rating the saw-tooth scanning voltages or
currents.

A typical superheterodyne has an R.F.
stage, frequency-changer, three L.F. stages,
diode detector, and one V.I. stage. The
frequency-changer adopted is either a triode-
hexode or a two-valve arrangement using an
R.F. pentode mixer and a separate triode

Murphy V84T table model.

oscillator.  Grid injection is used and the
arrangement gives several times the gain of
the triode-hexode, but entails the use of an
extra valve.

The R.I'. pentodes used are nearly always
special television types with high mutual
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conductances—of the order of 7-9g mA/V.
Sometimes secondarv emission valves are
adopted (g = 14mA/V.)), but they are
usuallv confined to the straight set, which
has from two to five R.F. stages, detector,
and V.F. stage.

There is a growing tendency towards the
use of entirely separate sound and vision
receivers, but many firms still make the early
stages of the vision receiver commeon to both
channels. The former tendency is probably
brought about by the need for operating the
sound equipment without the vision for the
reception ol those transmissions from
Alexandra Palace which are not accompanied
by vision. This is more difficult to arrange
with combined receivers, especially when
they have the same mains equipment. In
H.M.V. and Marconiphone receivers the
difficulty of the voltage rise when the vision
receiver is switched off is overcome by
changing the value of the reservoir condenser.
Two condensers in parallel arc used when
the whole apparatus is working, and one
only when the sound side is in operation.

The sets produced by these firms are
superheterodynes with the foregoing valve
arrangement. In the case of the Marconi-
phone 712, which has a 14in. tube, all valves
up to the second I.F. stage are common to
sound and vision. The signals are then
separated and each has a separate 1.F. stage
before the respective detectors.  On sound
a duo-diode is used which also acts as
a noise-suppressor ; this is followed by
a triode A.F. stage and tetrode output
valve,

The output of the V.I'. stage is fed to the
cathode of the C.R. tube and to a diode sync
separator. A limiting valve follows and
the svnc pulses are taken to the hard-valve
saw-tooth oscillators which are followed by
tetrode amplifiers.

In some of the smaller receivers the general
arrangement is  similar  but the diode
detector and V.I'. stage are replaced by an
anode bend detector.

In the case of the Murphy V84, which has
a 9-in. tube, the basic valve arrangement is
the same but with two L.I". stages only and
a two-valve frequency changer. Separation
of the two signals is effected after the first
LI stage and on sound the next I.F. stage
is retlexed to act also as a first stage A.L.
amplifier.
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The sound detector is a diode with an
ignition noise suppressor. This is a variation
of a well-known circuit in which a diode is
shunted across an A.F. coupling and biased so
that it is non-conductive on normal signals.
On interference peaks stronger than the
signal, however, it becomes conductive and
virtually short-
circuits the coup-
ling for the dura-
tion of the peaks.

Pye  12C  showing
chassis tilted back for
sevvicing.

In this case the circuit has been moditied
so that the bias on the diode is derived
through a delay circuit from the signal itself.
The bias voltage thus varies with the AL
signal but the changes are slightly delayed.
A more or less constant ratio of wanted
signal to bias can be maintained with the
result that more eflective noise suppression
is sccured.

On the vision side a duo-diode is used for
sync separation and is fed from the cathode
of the V.F. stage, the tube grid being fed
from the anode. Gas-triode saw-tooth
oscillators are used with pentode amplifiers.

In the casc of the Pye 12C a straight set
with five R.F. stages is used. The detector
is of the anode bend type and feeds the
cathode of the C.R. tube. A single hard
valve is employed for the frame time-base
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and a hard-valve oscillator with pentode
amplifier for the line. The sound receiver
is entirelv separate and has two R.I'. stages,
detector and output valve.

This receiver is assembled on a single chassis
carried by sloping supports and secured to

the front of the cabinet by two screws. The
“ occasional controls”’ are behind a small
flap just below the viewing window. By

undoing two screws the whole chassis, com-
plete with tube and scanning gear, slides
backwards and downwards until two large
hooks on its rear engage with a horizontal
bar across the cabinet. This acts as a pivot
and the chassis can be swung out so that the
underside is accessible.

Baird are another firm to adopt the straight
set and also use separate vision and sound
receivers. Two R.I'. stages with secondarv-

Baird T27 television receiver with lid covering
the C.K. tube.
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Ekco TAzor with tubular steel chassis frame.

emission valves are employed for vision. The
detector is a diode and there is one V.F. stage.
The tube grid is fed from the anode of this
valve with D.C. restoration by means of a
metal rectifier. The triode sync separator is
fed from its auxiliary cathode. Single
hard-valve oscillators are provided for
generating saw-tooth scanning currents and
the sync pulses are fed to them through
diodes. In the case of the line oscil-
lator there is also an additional damping
diode.

Ekco are also adherents of the straight
set and use three R.F. stages, diode detector,
and one V.EF. stage. Gas-triode saw-tooth
oscillators are used with amplitiers. The
sound receiver is separate with two R.I.
stages. In order to avoid interference from
sound the second R.IF. stage in the vision
receiver has a wavetrap included in its
suppressor-grid circuit.

Scophony equipment differs from the rest
in using mechanical scanning with the super-
conic light control svstem. A straight set
1s used and the detector output is employed,
after amplification, to modulate an oscillator
which drives the quartz crystal of the light
control cell. The smallest receiver gives a
picture some 18in. by 14iin.

wwWW.americanradiohistorv.com
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Broadcast Receivers

The improvements which have been
effected in table model broadcast receivers
during the year are mostly related to the
quality of reproduction. As far as range and
selectivity are concerned,
there is now very little to
choose between the perform-
ance of various makes of
the four- or five-valve super-
heterodynes, and purchasers
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The search for better quality has also
resulted in a re-examination of the claims
of triodes. To maintain the standards of
overall elficiency which have become estab-
lished as a result of the recent popularity of
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critical of distracting in- #
fluences such as excessive
background noise and too —
great a readiness to run into ! 2
overload distortion. A A A R'EE
As a result there is a " _L ! $
marked increase in the 3 e e _—
average power-handling cap- i ¢
acity of output stages. In 3 g %R 3
the less expensive sets it ? 1 ! 1 $u
2 i
(Below) Comparison of fre- - I ’—g——gl-—'
quency vesponse characleristics 1 1 ! i ! =
of last year’'s Model 650 (dotled) II
and a vepresentative 1939/40 Cs 1
Piilips receiver. {l N — A
5
] |/"H el 1 | ¥ e
ol —+— 249 =3 - ™ N
- t 7/ K ] f Sc/zematic‘ civcuit dz'ag;au_z_of the oul-
. Z L' ! ;b)zzt stage in @ 1939/40 Philips receiver.
—~ —| - | Back-coupling and response correction
8 1 \\ . \[[ circuits are shown in heavy hine and
J—f— T \\ e the tone control civcuit in dotted line.
3 N - ANERVEIENTIN _ .
g 2l =T A pentodes “"and tetrodes, the triode
° 7 X t output stage in the Bush PB63
N is preceded by a triode stage in
2 k - addition to the amplification pro-
\ vided by the triode section of the
) detector. In at least two of the
s 1 i Cossor receivers (Models 71 and 72)
T triodes are to be found in the output
¥ o 100 200 500 1,000 2,000 5,000 10.000 Stflg(‘s«

FREQUENCY IN CYCLES PER SECOND

an undistorted output rating of 5 watts
is common, while in sets of intermediate
price, such as the H.M.V. 1200 and the
Marconiphone 880, as much as 10 watts is
obtained with negative feed-back from a
single tetrode output valve.

Efforts to clear up noises extra-

neous to the programme have been

made in two directions (1) by the widespread

use of R.FF. amplilying valves with a low

ratio of screen to anode current, (2) by the

substitution of more effective tone control

systems for the simple resistance-capacitance
shunt circuit hitherto adopted.
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In general, the cut-off at the upper fre-
quency limit decided upon has been made
much sharper and it is interesting to compare
the response curves of current Philip sets with
last year’s models. The cut-off frequency
of the tone tontrol circuit L,C, is determined
by the setting of the potentiometer Ry. A
more rapid attenuation above the cut-off
is brought about by injecting the by-passed
high frequencies into the back coupling
circuit.

The source of the back coupling e.m.f. is
the centre-tapped tertiary winding L, on
the output transformer. An out-of-phase
component is [ed to the bottom of the volume
control R; and an in-phase component
through R, to the top of R;. Values are
chosen to make the point .{ neutral. Thus
when the volume control is at maximum on
a weak station there is no feed-back and the
full amplification is retained. With the
control turned down on a strong signal,
presumably capable of giving better quality,
the advantages of negative feed-back are
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tone is effected by a potentiometer which
controls simultaneously the degree of feed-
back in both filter circuits. Many manu-
facturers favour a four-position tone control
with clearly defined frequency response
characteristics suited to conditions of listen-
ing which might be classified as “ Distant,”
“ Toreign,” *“ Normal ** and *“ High Fidelity.”
Two degrees of variable selectivity and fixed
degrees of bass ““ boost ” and top cut are
used in various combinations to achieve the
required result in McMichael sets.
Automatic noise suppression circuits are
being introduced in receivers of all classes.
In the Cameo Model AWB made by Gordon
Elf, Ltd., the triode section of the detector
stage is arranged to reflect a shunt capacitance
across the volume control potentiometer on
weak signals and thus to curtail high-note
response. On strong signals the triode is
biased negatively and its amplification re-
duced, thus limiting the Miller effect in the
valve. A.V.C. is also applied to the first
audio-frequency stage.
In the McMurdo Silver

T !
e —

introduced. The filters R,C, and R,C, are
used for high-note correction and the con-
denser Cj to give a relative lift to the bass.
Selective negative feed-back is also used
in Ekco sets with filters designed to give
bass and top lift. Continuous variation of

4

“15-17 " chassis a high-gain
R.F. stage is designed to give
good signal-to-noise ratio on
short waves and inter-station
noise suppression is effected

Autommatic noise suppression is

effected in the Cameo Model

AWB by the Miller effect in

the triode section of the detector
stage.

by controlling the amplification of the first
AF. stage from the A.V.C. line. Special
attention has been given to coil design in the
export model of this receiver and, by the use
of polystyrene formers and special iron-dust
cores, circuits with a “ Q" of 500 at 30
Mc/s have been developed. In the audio-
frequency stages a system of direct coupling
has resulted in a considerable extension of
the {requency response at both extremes
of the range.

The control panel of the Keates-Hacker
“ Commander ”’ gives some idea of the com-

prehensive character of this receiver. No
fewer than twenty-five valves, including

two R.I. stages, are brought into operation
on short waves in a double superheterodyne
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circuit. For distant reception on medium
and long waves a normal superheterodyne
circuit is employed with, however, a rather
special I.I'. amplifier. A large number of
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range is expanded to the full width of the
tuning scale and the settings of short-
wave broadcast stations are individually cali-
brated. The Murphy 76 is another receiver

with individual circuits for each

short-wave broadcast band, and
full-scale tuning expansion for each
range. The emphasis is on short-
wave reception in this receiver,
and in a complementary set, the
Model 74, first consideration has
been given to high quality of
reproduction on medium and long
waves.

All Murphy receivers are
equipped for the addition of push-
button tuning, but the purchaser is
not obliged to pay for this facility
if he does not desire it. The push-
button unit contains a number
of permeability-tuned circuits and

High - efficiency shori-wave tuning
coils on polystyrene formers in the
McMrdo Silver 15-17 " export

band-pass filters, including in all twenty
tuned circuits, are arranged to give four
degrees of selectivity. By this means a
steep-side and flat-topped characteristic is
achieved even in the most selective pasition
with a band width of 4 kc/s.

There are signs that greater attention is
being given to efficiency of reception on
short waves and many specialised receivers
have been developed for this purpose. In
the Pye ‘ International ” the short-wave
range is divided into six sections, for each of
which a tuned

miodel.

in the type designed for remwote control
a small electric motor drives the selector
switch.

Push-button control systems, in general,
are either of the mechanically operated type
in which the main condenser is rotated to
predetermined positions, or permeability-
tuned with pre-set circuits. In most cases
the interlocked switching associated with the
push-buttons now automatically switches on
the mains supply, no matter which button
is first pressed.

oscillator coil and
separate image

rejection circuits
have been pro-
vided. Each

The Keates - Hacker
¢ Commander " ve-
ceiver employs a
straight *’ civcuil for
high-quality veproduc-
tion, a supevhetevo-
dvne for wnormal ve-
ception on medium
and long waves and
a double superhetero-
dyne circuit for short
waves.

wwww. americanradiohistorv.com
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The mechanically operated Philips auto-
matic tuning system has been modified and
now includes waverange switching whereby
three of the six operating keys may be set
up for either medium- or long-wave stations.
The spiral vanes of the parallel-action tuning
condenser have been reshaped to give a
straight-line frequency characteristic.

The Ekco motor-controlled tuning system
has been considerably speeded up. The
drive is taken through a reverse-vernier
coupling which gives a direct drive in the
forward direction, via the bracket B, the
peg P, the bottom end of the slotted link
L and the bracket U. The homing disc is
allowed to overshoot slightly and when the
motor reverses the peg P slides back along
the link and imparts angular motion to the
friction wheel D which engages with the
fixed wheel I and so greatly increases the
gear ratio between motor and condenser.
The selector contacts have been modified
and the gap in the homing disc is now fitted
with roller contacts to minimise the effects
of sparking. The mechanical accuracy of
location is such that automatic frequency
control circuits are no longer required.

TO CONDENSER DRIVE

TO MANUAL TUNING KNOB

Reverse-vernier coupling in the Ekco automatic
tuning systein.

The introduction of new valves with fila-
ments requiring only 50 to T00 mA at 1.4 volts
has enabled portable set designers to draw
their L. T. as well as H.T. current from dry
cells. Sets of this type such as the Philco
P429 are usually j-valve superheterodynes
with a power output of about 200 milliwatts.
The batteries supplied give a useful life of

THE WIRELESS ENGINEER

October, 1939

250 hours. This is based on a filament
current of 0.25 amp. and an H.T. consump-
tion of 10 mA.

The valves used in the Cameo Model ARP
are of the normal 2-volt filament type, but
the set can be operated either from an
accumulator or a 3-volt dry battery. A

Pilot ** Twin Mivacle” portable for operation
from diy batteries ov alternatively AC|/DC mains.

barretter maintains the correct filament
current when using the latter source of
supply. Another interesting extension of this
tvpe of current supply is to be found in the
Pilot “ Twin Miracle ” portable. This set
will operate from dry batteries or from either
A.C. or D.C. mains. 1If it is disconnected
from the mains or if the supply fails a relay
automatically changes over to batteries with
but a brief break in the programme.

There is little doubt that as far as broad-
cast receivers are concerned the progress
made during the past year has shown a much
greater appreciation of what might be termed
the solid attributes of performance and less
tendency to incorporate new features which
have no advantage to offer other than
novelty. '

Loud Speaker Design

As far as loud speakers for receiving sets
are concerned, it is gratifying to observe an
increasing willingness on the part of set
makers to specify units of better quality.
This change of policy must come as a reliet
to manufacturers of loud speakers whose
efforts for the past few years have been
circumscribed by the low price limits set by
works buying departments. The loud speaker
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designer has known for a long time how to
produce units of much better quality than
have been asked of him, but it is worth
recording that there now seems to be a market
for technical advances which have already
been made.

In the more expensive sets where the loud
speaker designer has been given mere or less
carte blanche, the twin diaphragm type is
most favoured. It is usually designed to
work in conjunction with an enclosed back
(the so-called ““infinite baffle””) and the
compliance of the enclosed air volume is
taken into account, when working out the
mechanical characteristics of the diaphragm.
In the Keates-Hacker ‘“ Commander ' the
main diaphragm of the twin cone assembly
is 18 inches in diameter, while in the
McMurdo Silver two 1o-inch units in separate
box baifles are favoured.

The extension of frequency range in the
bass which the * infinite baffle” makes
possible is attended by mechanical problems,
since the amplitudes developed are con-
siderable. It is for this reason that modifica-
tions have been made in the suspension of
the Goodmans infinite baffle unit, the original
model of which was described in this journal
a year ago. A three-point radial support is
provided for the periphery of the cone, and
aluminium rings are placed a short distance
before and behind the * free-edge ” to check
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the motion in atmospherics and noises re-
sulting from circuit switching. The ampli-
tude allowed is sufficient for adequate sound
radiation down to 4o c/s.

Test Equipment

Of the new testing equipment shown at
Radiolympia this year, considerable interest
attaches to the apparatus developed
especially for making routine tests on
television receivers. One is an inexpensive
service-man’s-type test unit developed by
the Baird Company and intended to lighten
the work of dealers when installing television
sets.  Hitherto it has been necessary to
choose a time when a transmission is
available so that the performance of the set
can be checked in the purchaser’s house.

The Baird Sync Pulse Generator enables
installation to be effected at any time, as it
provides an artificial signal at radio {re-
quency which is modulated to produce a
vision pattern similar to the familiar B.B.C.
test cross. This enables all preliminary
adjustments to be made immediately after
the installation of the set and without waiting
for the television programme to commence.
Thus it can be ensured that the set is in
working order although the final adjustments,
which being of a simple nature should quite
easily be effected by the purchaser, can
only be made on an actual transmission.

Where a test for time-

base linearity is required, it

can be effected by apply-
ing external modulation, for
which provision is made,
and by this means change
the vision pattern to a series
of vertical bars.

A continuously variable
attenuator is included which
gives control of the output
between 200 microvolts and
2 millivolts.

On the Marconi-Ekco
stand was seen television
testing equipment also, but
essentially of laboratory
standard, although designed
for production testing. De-

Cossor service equipimnent
vack.
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scribed as the Scophony Pulse Generator Type
OA 134 it provides all the signals required for
a comprehensive test of a television receiver,
using either a cathode-ray tube or a high-
definition mechanical scanner. It enables
accurate and rapid tests to be effected for
interlacing, linearity of time-bases, focusing
and definition.

Built in standard size racks, a typical
assembly would contain three main units ;
one for generation of the two R.F. carrier
frequencies, for which crystal-controlled
oscillators are used; another for vision-
pattern and 50 c¢/s frame-pulse generators
and a third for the production of line and
frame svnc pulses. Both the last two
mentioned include monitoring C.R. tubes.

Incorporated in the R.F.-carrier generator
unit are six buffer amplifiers feeding the
modulated R.F. output into 8o-ohm trans-
mission lines for distribution to testing booths
or to places where the artificial signals may
be required. The synchronising signals are
derived from a separate master-frequency
motor alternator having 405 poles and driven
at 1,500 r.p.m. ; this is synchronised with the
A.C. mains.

This sinusoidal output is then applied to
a line-pulse generator, the exact output of
which 1s 10,125 ¢/s, and also to a half-line
pulse generator which doubles the frequency.

For the frame-pulse generator, a 20,250 ¢/s
input from the half-line pulse generator is
divided in three stages to produce a
so c¢/s output. These three outputs are then
combined in a push-pull stage to produce
the complete synchronising signals.

Pulses from the line and frame generators
are also utilised to produce the lattice pattern
signal for modulating the vision R.F. carrier.

The sound-carrier oscillator is modulated
to a depth of 30 per cent. at 400 ¢/s.

There is also available a fourth unit con-
taining a master television receiver for
monitoring the modulated output and it
could be used as a standard of comparison
for receivers under test.

This vear has seen a considerable extension
of the application of the cathode-ray tube to
receiver testing and servicing. Mullard were
demonstrating its usefulness in connection
with tests on television receivers, such as for
visual examination of vision-signal modula-
tion and sync pulses in a typical set.

A new piece of apparatus shown by Mullard
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is described as an Electronic Switch, its
function being to enable two separate traces
to be simultaneously observed on an oscillo-
scope fitted with a standard pattern C.R.
tube, thereby extending its scope to the field
normally covered by cathode-rav apparatus
incorporating a double-beam tube. Another
addition made to this firm’s range of test

E.M.I. Service cathode-ray voltmneter.

apparatus is a small unit fitted with a 3in.
hard C.R. tube and containing H.T. and grid
bias supplics. Electrostatic focusing and
deflection are employed, but as the neck of
the tube is accessible deflection coils could be
fitted quite conveniently for electromagnetic
control of the beam.

Terminals are fitted on the back of the
unit for “ X" and “Y " plate inputs and
each is internally joined to earth wia a
2-megohm resistance. The deflection sensi-
tivity is 0.18 mm/V. for the “ X" plates
and 0.28 mm/V. for the “ Y " plates.

Cossor have introduced a Radio Service
Equipment Rack which accommodates the
four principal units in their range of test
equipment. These comprise Model 3343
Ganging Oscillator, Model 3339 Double-beam
Oscillograph, Model 3389 A.C. Impedance
Bridge and a new unit, Model 3391 Square
Wave Generator.

The square wave is produced by applying



October, 1939

the output from a relaxation oscillator to the
input of an amplifier and at a sufficient
amplitude to exceed in both the positive and
negative directions the acceptable grid swing
of the valve. This produces in the anode
circuit a wave having flat peaks and troughs
with comparatively steep sides. The output
is then passed to a further amplifier where
the transition time from peak to trough is
still further reduced, the final output having
the desired square-wave characteristics.

The basic unit of this equipment is a rack
containing the Ganging Oscillator, C.R.
Oscillograph and a switch panel, the two
other units being housed in a bolt-on exten-
sion to this rack.

An example of another application of the
C.R. tube is the Cathode Ray Voltmeter
developed by E.MLI. Service. Essentially a
laboratory instrument, its basic principle of
operation may be likened to a D.C. potentio-
meter in which the potentiometer sctting
is read on a directly-calibrated voltmeter
coupled by a wide-band amplifier to a C.R.
oscilloscope. The oscilloscope is used as the
means for determining the portion of the
wave, or input under investigation, on which
measurements are required.

The frequency range of the built-in time-
base is 20 to 30,000 c/s and the input
capacitance is 56 uuF. on D.C. and 61 ppF. on
A.C. With balanced input, for which push-pull
valves are emploved, these capacitances
become 52.5 pul’. and 53 ppF. respectively.
Six voltage ranges are available, the lowest
being 0-5 volts and the highest 0-500 volts.

A comprehensive range of general servicing
apparatus in which some minor improve-
ments have been effected was shown by
E.M.I. Service, and apparatus of this kind
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was also to be found on the stand of Taylor
Electrical Instruments. In the last mentioned
firm’s range is included valve test sets in a
varietv of types, also C.R. oscilloscopes.

TAYLOR
UNIVERSAL METER
MODE, YO

AL to 3000

Tavlor Model 8o.1 Universal meter.

The series 8o Taylor-Meter is a particularly
comprehensive test set for it provides no
fewer than 70 distinct ranges, there being
14 D.C. voltage ranges covering 0.I t0 2,000
volts fullscale deflection,2.5to 2,000 voltsA.C.,
10 direct and 6 alternating current ranges.
In addition, capacitance, inductance and
resistance measurements can be etfected
while there are scales also for output power
and decibels in relation to 1 volt output.

Valves
One of the most interesting developments

in valves is the improvement in the input
resistance at ultra-high f{requencies. This

S
AE ]

The various stages in the construction of the Mullard EFso all-glass valve ave showun here.

C
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is a trend of which we have not seen the last
and it is being accomplished largely by
mechanical changes in valve construction.
Electron transit-time effects do not account
for the whole of the input conductance and
quite a large part of it in the older valves
is due to the internal leads to the electrodes.
By adopting methods of construction which
enable their lengths to be reduced the input
conductance is made very appreciably lower.

In some cases a more or less conventional
arrangement is adhered to and various
modifications made, including the use of a
special base, to get the electrodes nearer the
base pins. In other cases, the construction is
radically different and the electrodes are
supported on pins passing through a glass
ring which actually forms part of the glass
envelope, while the supporting pins emerging
from the glass are also the base pins.

The Mullard and Tungsram E-series,
which were introduced last year, belong to the
former category, with the Mullard All-Glass
valves in the latter. Only two of these are so
far listed—the EE50 and the El50. They
are both intended for television purposes and
the EE50 is a secondary-emission valve with
a mutual conductance of 14 mA/V. Mazda
have the SP41 and SP42 pentodes with
mutual conductances of 8-9g mA/V. and
Marconi and Osram have just introduced a
new tetrode of exceedingly small dimensions
with a mutual conductance of 7.5 mA/V.
and an input resistance at 40 Mc/s of
4,000 ohms.

These two firms have alsointroducedarange
of 6.3-volt indirectly-heated valves in which
most types consume only 0.16 A. The con-
sumiption of certain battery valves has also
been reduced and Mazda has a range rated at
1.4 volt 0.05 A. for most types. These are
intended for dry-battery operation and have
the Mazda octal base. Similar types, but
which are counterparts of American valves,
are made by Tungsram.

In addition to their normal range, Cossor
have a number of special valves for television
purposes. These include split-anode valves
for sync separation and a triode-pentode
designed for time-base work.

An electron multiplier was shown by Bosch
Electronics. This is a six-stage type re-
quiring some 300 volts per stage, or nearly
2,000 volts total. It has a mutual con-
ductance of 40 mA/V. and an input resistance
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of 20,000 ohms at 45 Mc/s. It is of the grid-
controlled type and suitable for use as an
R.F. or V.F. amplifier.

Cathode-ray tubes for television purposes
are nearly always designed for electromag-
netic deflection and focusing. Tubes now
made have screens ranging from j3in. to some
15in. in diameter, and in length are con-
siderably  shorter
than the specimens
of a few years ago.
The screens now
give a good black
and white picture.

These tubes are
usually single-anode
types, often
known as triodes,
but there are some
of hexode construc-
tion. Marconiplione
and Mullard list
both types, whereas
the standard tubes
of Mazda, Cossor
and Baird are
triodes.

Osvam KTW 173
‘Umiwatt’” R.F.
tetrode.

The Industry

PARTICULARS of the latest designs of con-

densers and resistances for use in broadcasting
and television receivers have been collected in a
new “ Broadcast *’ catalogue issued by the Dubilier
Condenser Co. (1g925) Ltd., Victoria Road, North
Acton, London, W .3.

Varley Dry Accumulators Ltd., By-Pass Road,
Barking, Essex, have prepared a leaflet describing
their type V-zo cell. A spongy lead lining inside
the extruded lead case forms the negative electrode.
The positive element is in the form of a central lead
cage and the intervening space is filled with lead
peroxide moistened with the required quantity of
sulphuric acid electrolyte.

The head office of Marconi-Ekco Instruments,
Ltd., has been removed to Knoll Cottage, &ills Hill,

Radlett, Herts. Instruments requirin tory
service should, however, be sent direct to toni-
Ekco Instruments, Ltd., Southend-on-Sea, ere

will be no facilities for dealing with them afethe
emergency office.
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PROPAGATION OF WAVES

ELECTROMAGNETIC Horn DEesiaN.—Chu &
Barrow. (See 3944.)

NATURAL ELECTROMAGNETIC OSCILLATIONS
oF a CaviTy [in Perfectly Conducting Body :
Cavity bounded by Surface of Revolution :
Theoretical Method of determining Field
Components, etc.].—M. Jouguet. (Comptes
Rendus, 24th July 1939, Vol. 209, No. 4,
pp- 203-204.) For other work on cavities see
Jouguet, 3419 of September, and Borguis,
3874, below.

3872.

3873.

NATURAL ELECTROMAGNETIC OSCILLATIONS
oF DieLECTRIC SracEs [bounded by Metallic
Conductors : Calculations for Rectangular
Solid, Cylinder closed by Planes, and Sphere :
Attenuation due to Surface Currents in
Boundary Surfaces].—F. Borgnis. (Ann. der
Physik, Series 5, No. 4, Vol. 35, 1939, pp.
359-384.) For previous work see 3039 of
1938.

Di1rFRACTION THEORY OF LELECTROMAGNETIC
Waves [Direct Integration of Field Equa-
tions by Vector Analogue of Green’s Theorem:
Calculation of Diffraction of \Vaves from
Rectangular Slit in Screen of Infinite Con-
ductivity : Comparison with Exact Solution].
J. A. Stratton & L. ]J. Chu. (Phys. Review,
1st July 1939, Series 2, Vol. 56, No. 1,
pp. 99-107.) For the exact solution see
Morse & Rubenstein, gos of March.

3874

387s.

3876. FIVE-METRE SIGNALS AND THE WEATHER
[Direct Relationship traced between Long-
Range Conditions and Temperature of Upper
Atmosphere relative to That on Ground].—
D. W. Heightman. (Wireless Wovld, 3rd
& 17th Aug. 1939, Vol. 45, pp. 103-104
& 160.

3877. SOME REMARKS ON THE QUESTION OF THE
LimitinGg [Critical-Frequency] WavEes [Dis-
cussion of Causes of Unreliability in Their
Determination :  Ionic-Cloud Scattering :
Hypothesis for the Sudden Improvement in
Ultra-Short-Wave Conditions].—B. Beck-
mann, W. Menzel, & F. Vilbig. (T.F.T.,
June 1939, Vol. 28, No. 6, pp. 223-225.)

Appleton, Naismith, & Ingram (886 of March)
have pointed out some causes of unreliability in the
determination of ionisation density by critical-
frequency measurements. The present writers
mention that the phenomenon of lateral scattering
from ionic clouds in the E region onto the F layer,
described in their recent paper {2650 of July), may
also lead to erroneous results. They add: “' It
is possible that suddenly appearing favourable
transmission conditions on ultra-short waves,
such as often occur for wavelengths between 5 and
10 m, may also be explained as the result of scattered
rays. At any rate it is not certain that in such
cases the cause is an increase of the density of the
carriers. It is much more probable that the angle of
incidence on the reflecting layer is so tlattened by
diffraction and/or refraction on the journey to the
layer than an almost grazing incidence occurs.

‘“ Refraction in the lower atmosphere cap hardly
play a leading part, since it would require tempera-
ture and moisture gradients not so far observed.
If, however, there are present in the LK region
ionic clouds of suitably small dimensions, giving
rise to scattering, then strongly inclined rays will
fall on the F laver. The carrier density there will,
in certain conditions, then suffice to cause reflection
of these [ultra-] short waves. The increase of the
angle of incidence by the scattering process is shown
in Fig. 4.

“In Fig. 5 the critical-frequency wavelength is
plotted as a function of the angle of incidence, the
carrier density in the I’ layer being taken as

Cc 2
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N = 108/cm3.  For vertical incidence (§ = o) the
critical wavelength is 32 m. For as flat as possible a
transmission from the earth’s surface the angle of
incidence on a layer at 3oo km height is about
73°. The critical wavelength for this angle is about
9.3 m. As a result of scattering, angles of about
80° may be produced, for which the critical wave-
length would be much smaller, namely around
5.5 m. The scattered energy depends only on the
difference in the carrier densities in the cloud and its
surroundings ; there is no variarion with frequency.
Since it is probably a case of not one scattering
cloud only but a large number, a considerable
amount of energy will reach the receiving station,
particularly as the attenuation decreases with
increasing frequency.” Confirmation is found in
the often-observed coincidence between the appear-
ance of the abnormal E layer and good ultra-short-
wave conditions.

3878. CHARACTERISTIC VARIATION OF REegioN I,
IoNIsSATION THROUGHOUT THE YEAR [illus-
trated by Curves of Critical Frequency for
Similar ILatitude in Both Hemispheres for
Period of Constant Solar Activity : Corres-
pondence between lonising Radiation and
Solar Activity : Asymmetry between North-
ern and Sounthern Hemisphere].—E. V.

Appleton. (Nature, 22nd July 1939, Vol
144, Pp. I151-152.}) See also 3437 of Septem-
ber.

3879. ELECTRICAL \WWAVES IN A STRATIFIED MEDIUM:
ON THE QUESTION OF PARTIAL REFLECTION
ANXD THE CALCULATION OF THE APPARENT
HEIGHT oF lonosPueEric Lavers.—K.
Rawer. (Aun. der Physik, Series 5, No. 5,
Vol. 35, 1939, pp. 385-416.) The mathe-
matical theory of the work referred to in
3035 of August.

3880. ON A CASE oF THE PROPAGATION OF RADIO

WaveEs 1N THE JoxospHERE [Third Com-
ponent of Splitting: Berkner & Wells's
Opposition is based on Errgr: Tomsk

lonosphere Station’s Observations, and the
Fluctuating Difference between the Two
Extraordinary-Ray Critical Frequencies :
Explanation].—V. N. Kessenikh. (Comptes
Rendus (Doklady) de I’Acad. des Sci. de
PURSS, No. 7, Vol. 22, 1939, pp. 416—419 :
in English.)

3881. AMERICAN TESTs WITH SHORT-WAVE SIGNALS
““BEAMED ~’ ON DMARS, FOR REFLECTED
SIGNALS EXPLAINING LoNG-Derav EcHoEs
[Unpropitious Conditions, Negative Results].

- Log-Roller.” (World-Radio, 11th Aug.
1939, Vol. 29, p. 8.)

3882. SELECTIVE FaADING IN Broapcast RECEP-
TioN.—Feldtkeller & Mayer. (See 3933.)

3883. WavE FForyM, ENERGY, AND REFLECTION BY
THE lONOSPHERES OF ATMOSPHERICS.—Laby
& others. (See 3898.)
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3884. THE REFLECTION OF VERY LoNG WIRELESS
WAVES FROM THE IoNOSPHERE [Diurnal
Changes in Reflection Height agree with
Reflection from Region of Chapman Tvpe :
Upper Limit to Irequency of Electronic
Collisions :  Long-Wave Evidence against
Inclusion of Lorentz Term in DMagneto-
Ionic Equations].—M. V. Wilkes. (Proc.
Roy. Soc., Series A, 7th July 1939, Vol. 171,
No. 947, p. S69: abstract only.) Theo-
retical interpretation of experimental data
of Best, Budden, Ratcliffe, & Wilkes (see
3441 of September and back reference).

3885. THE POLARISATION OF THE Rapio WaVEs
REFLECTED FROM loNISED RREGIONS FORMED
DURING TERRESTRIAL MAGNETIC DISTURB-
ANCES AND AURORAS.—L. Harang & W.
Stoffregen. (Hochf:tech. u. Elek:akus., June
1939, Vol. 53, No. 6, pp. 181-187))

The ionised regions in question were chiefly
those formed at heights of between 100 & 150 km,
i.e. at the L-region level (Appleton, Naismith, &
Builder, 1933 Abstracts, p. 613). The waves were
incident vertically on the ionosphere ; their angle
of inclination to the earth’s magnetic field was
such that the propagation could be considered as
longitudinal, so that the theory (§ 1) was greatly
simplified. The apparatus used was a pulse emitter
with corresponding receiver (§ 11) enabling polarisa-
tion photographs to be taken on 8 ditierent fre-
quencies between 3 & 11 Mc/s; the frame-aerial
system chosen was that of Ratcliffe & White (1933
Abstracts, p. 559, bottom of I-h column) designed
for polarisation investigations. Continuous regis-
tration of the echoes without regard to polarisation
was also carried out over a wider frequency range.
Specimen records are given (§1v); it was con-
firmed that, for normal E-region echoes, only the
normally polarised component is present, the
abnormal one being absorbed. The opposite sense
of rotation of circularly-polarised F-region echoes
was also verified. For the ionised regions formed
during magnetic storms and aurorae at E-region
levels, the echoes consisted of two circularly-
polarised components; the abnormal one was less
strongly absorbed than in the case of the normal
E region. This was interpreted to mean that the
lower boundary of the new regions is sharper than
that of the normal E region. ‘ Scattered ’’ reflec-
tions from electron clouds gave practically no
intensity changes in the echoes received on the
frame aerials.

3886. THE LARTH'S LELECTrRiC FIELD AND THE
AURORAE [Theorv : All Facts about Aurorae
follow from Variation of Earth's Electric
Gradient with Latitude and Occurrence of
lonisation when Iilectric and Magnetic
Fields are Parallel : Ravs coming from Sun
necd not be postulated].—M. C. Holmes.
(Journ. Franklin Inst., July 1939, Vol. 228,
No. 1, pp. 63-06%.) For previous work see
2473 of 1937 and 2176 of 19335.

3887. Two LARGE SuxsroTs [Groups appearing on
July 3rd & 4th].——(Nature, 15th July 1939,
Vol. 144, p. 109.)
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3888.

3889.

3890.

3891.

3892.

3893.

3894.

389s.

3896.

3597.

1939 TIE

SPECTRUM OF THE LIGHT OF THE NIGHT SKY
N THE ULTRA-VioLET REGION.—Dobron-
ravine & Khvostikov. (Comptes Rendus
(Doklady) de I'Acad. des Sci. de I'URSS,

No. 3, Vol. 23, 1939, pp. 233-237: In
French.)
NiTric OXIpE IN THE EarTH's UPPER

ATMOSPHERE [Afterglow from Weak Ilec-
trical Discharges gives Nitric Oxide Bands
associated with Features of Night-Sky
Spectrum :  Night-Sky  Radiation may
originate as Low as 25km and may be
produced by Absorption of Cosmic Rays].—
]J. Kaplan. (Natwre, 22nd July 1939,
Vol. 144, p. 152.)

REFINEMENTS IN ATMOSPHERIC TRANSMIS-
SION MEASUREMENT FOR SOLAR CONSTANT
DETERMINATION [Aircraft Photocell Pre-
cision Instrument for Two Wavelengths].—
B. O'Brien. (Phys. Review, 1st June 1939,
Series 2, Vol. 55, No. 11, p. 1142 : abstract
only.)

SoME CONTRIBUTIONS OF RaADIO TO OTHER
Sciences [Electrical Properties and Com-
position of Atmosphere: Meteorology :
Terrestrial Magnetism: Solar Physics:
Astronomy].—J]. H. Dellinger. (Journ.
Franklin Inst., July 1939, Vol. 228, No. 1,

Pp. 1I-42.)

TESTS ON THE SUBJECT OF RADIOCOMMUNI-
CATION WITH SUBMERGED SUBMARINES.—
Houtsmuller. (See 4227.)

NEw CONTRIBUTIONS TO THE PROBLEM OF

ENErGY TRANSMISSION BY ELEMENTARY
CoLLisiON Procksses.—Schiiler & Haber.
(See 4239.)

Tue PrROPAGATION OF A [Surface] PULSE 1IN
THE ATMOSPHERE.—DPekeris. (See 3906.)

THE HUYGHENS-KIRCHHOFF PRINCIPLE FOR
ANy Numer oF DimeNnsions [General
Theory].—P. O. Miller. (Physik. Zeilschr.,
15th June 1939, Vol. 40, No. 12, pp. 428~
435-)

THE PHASE ANOMALY o¥ OpticaL WAVES,
IN PARTICULAR OF SPHERICAL WavEs [Differ-
ence in Phase Difference between Two Points
when Waves travelling between Them are
Plane and of Any Other Form, in particular
Spherical : Calculations : Effect of Stopping
out Part of a Convergent Spherical Wave:
etc.| —H. W. Breuninger. (Ann. der Physik,
Series 5, No. 3, Vol. 35, 1939, pp. 228-250.)

FARADAY EFrFECT
(See

INVESTIGATIONS ON THE
IN TRrRANSPARENT DMEDIA.—Gabler.

4032.)
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ATMOSPHERICS AND ATMOSPHERIC
ELECTRICITY

3898. WAvE ForM, ENERGY, AND REFLECTION
BY THE lONOSPHERES OF ATMOSPHERICS
[Determination of Height of Reflecting
Layer and Distance of FFlash : Same Velocity
of Sky and Ground Waves : Linear Relation
between Distance and Field Strength of
Atmospheric Source : etc.]-—T. H. Laby,
J. J. McNeill, F. G. Nicholls, & A. F. B.
Nickson. (Proc. Roy. Soc., Series A, 7th
July 1939, Vol. 171, No. 947, p. S72:
abstract only.)

3899. ATMOSPHERICS IN THE SOUTHERN REGIONS
[Observations on Voyage show No Maritime
Sources : Sources in South Africa &
Madagascar.]—RR. Bureau & M. Douguet.
(Comptes Rendus, 1oth July 1939, Vol. 209,
No. 2, pp. 1I17-119.)

3900. NATURE OF ORIGIN OF THE PATH OF A LIGHT-
NING I'LASH AND THE I'URTHER PHENOMENA
THEREIN.—B. Walter. (Ann. der Physik,
Series 5, No. 7, Vol. 34, 1939, pp. 644-664.)

The writer disagrees with certain points made

by Schonland and his coliaborators in their
recent work on the path of lightning flashes (e.g.
3133 of 1038) and here gives his own views,
developed irom work published in 1903. The
discussion of the nature of origin of the flash (§ 2)
refers chiefly to the magnitudes of the velocities
in the various parts ol the discharge and the relative
positions in time of these components ; it suggests
that the action of the ‘* pilot streamer '’ is more
restricted than that proposed by Schonland, and
discusses his idea of ‘‘effective velocity.” Dis-
cussion of the phenomena in the path of a flash
after this has been prepared by the preliminary
discharges (§ 3) refers chiefly to the decrease in
the illumination intensity from the lower to the
higher parts of the flash and to the manner in which
charge lows from the cloud into the flash. The
data for many flashes are analysed in detail.

3001. MEASURING THE CURRENT IN LIGHTNING
BoLts [the *‘ Fulchronograph’ on the
Tower of the University of Pittsburgh :
\Wheel spinning continuously at 3400 r.p.m.}.
—Wagner & McCann. (Science, z1st July
1939, Vol. go, Supp. pp. 10 and 12.)
VARIATION IN BREAKDOWN VOLTAGE OF
MOLECULAR GASES DUE TO IRRADIATION.-
W. Fucks & G. Schumacher. (Zeitschr. f.
Physik, No. g/10, Vol. 112, 1939, pp. 605~
613.)
Tue
AURORAE.—Holmes.

3902.

ArTH'S ELECTRIC IFIELD AND THE

(See 38806.)

SpatiaL  DistriBuTioN oF CrLouns oOF
[Electric] CARRIERS PRODUCED BY PHOTO-
ABSORPTION AND SCATTERING ABSORPTION
in IoNisaTioN OF AIR BY X-Rays: .1I
[Theory].—H. Kiistner. (d#un. der Physik,
Series 5, No. 3, Vol. 35, 1939, pp. 193-227.)
PrODUCTION OF ATOMIC Ravs AND OF
CosmIc RAaYS IN SUPERNOVAE.—F. Zwicky
(Proc. Nat. Acad. Sci., July 1939, Vol. 25,
No. 7, pp. 338-344)

3903.

3904.

3905-
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3906. THE PROPAGATION OF A [Surface] PULSE IN
THE ATMOSPHERE [with Given Temperature
Distribution : Theory: Waves of Lirst and
Second Oscillation Modes: Analysis of
Records of Krakatoa Eruptionj.—C. L.
Pekeris. (Proc. Roy. Soc., Series A, 7th

July 1939, Vol. 171, No. 947, Pp- 434-449.)

For previous theory, on ‘‘ atmospheric

oscillations,” see 6 and 1679, both of 1937.

PROPERTIES OF CIRCUITS
3907. THE REPRESENTATION AND COMPUTATION

oF FLucTUuaTION VoOLTAGES [ Voltage
Representation ” and ‘ Current Repre-
sentation ** Methods, and Their Relative

Usefulness in Different Circumstances].—
F. C. Williams. (Journ. I.E.E., Aug. 1939,
Vol. 85, No. 512, pp. 280-286.)

3908. THE NoIise OF THERMAL AGITATION [in
Carrier-Current Telephony : Measurements
and Conclusions—Distribution Independent
of Frequency, Tolerable Voltage about
1 Millivolt at End of Line, etc.].—E. Hoélzler
& W. Arens. (Ann. des Postes, T. et T.,
July 1939, Vol. 28, No. 7, pp. 519-531.)
French translation of a 1937 German paper.

3909. A “ RESOLVING BRIDGE "’ FOR TRANSMISSION
LINEs, WITH VARIOUS APPLICATIONS.——
Hartig & Brunetti. (In paper dealt with
in 4068, below.)

Thus a relay could be so connected that it would
be actuated only by the return wave, and controlled
entirely by the impedance at the line termination
(sensitive remote-control device) : or a signal at X
(Fig. 2) may be delayed from arriving at S by any
desired amount of time by adjusting the length
of the transmission line.

3910. THE EvaLvatioN oF OPEN- AND CLOSED-
CIRCUIT MEASUREMENTS ON HOMOGENEOUS
CaBLEs.—Sommer. (See 4070.)

3911. ON THE CALCULATION OF NON-SINUSOIDAL
Perrobpic RficiMmEs [Simple Operational
Method for Systems representable by Linear
Differential Equations with Constant Co-

efficients], and ON THE ‘ SYNTHETIC
METHOD ' FOR THE STUDY OF NoON-
SINUSOIDAL PERrIODIC REGIMES.—G.
Quilico: R. Sartori. (L’ Elettrotecnica,

25th March 1939, Vol. 26, No. 6, pp. 257—

263 : Ioth Aug. 1939, No. 15, pp. 538-539.)

Sartori points out the usefulness of Quilico’s

method (which he calls the ‘‘ synthetic *’ method)

in dealing with saw-tooth oscillators as used in

television, and quotes Carnahan’s employment of
a similar method (230 of 1936).

3912. THE APPLICATION OT THE TENSOR CONCEPT
TO0 THE COMPLETE ANALYSIS OF LUMPED,

Active, LixEar NETwoOrks [using the
Mellin Inversion Theorem : Application to
Analysis of Shunt ‘ Peaking” Type of

Video Amplifier and of Percival/Wheeler
(Low-Pass-Iiilters) Video Amplifier: Com-
parison of the Two Types as regards Noise].
—D. W. Lpstein & H. L. Donlev. (RCA4
Review, July 1939, Vol. 4, No. 1, pp. 73-82.)
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3913. INVESTIGATIONS ON THE REDUCTION OF THE
“KLIRR” FACTOR OF \MPLIFIERS, PRIN
CIPALLY FOR CARRIER-FREQUENCY SYSTEMS.

—W. Mader. (E.N.T., May 1939, Vol. 16,
No. 5, pp. 135-149.)
Author’s summary :—' This paper shows theore-

tically and practically that it is possible to construct
amplifiers in which the second and third harmonics
are effectively zero. This is achieved by using the
third harmonic which arises in retroaction, as a
modulation product from the second harmonic
and the fundamental, to compensate the third
harmonic due to curvature of the characteristic.
This method is illustrated on a push-pull stage,
in which the degree of retroaction can at the same
time be greatly increased by introducing a phase-
correct ‘ pseudo-positive ’ retroaction [fundamental
circuit Fig. 4; combination with negative retro-
action, Fig. 5 This also decreases the second
harmonic considerably. The theoretical discussion
shows that, for the greatest freedom i{rom dis-
tortion, the coefficients of the quadratic and cubic
terms of the working characteristic must be in a
definite ratio to one another. . . . It is further
found that the presence of a cubic term of definite
magnitude and sign is required for the compensation
of the third harmonic arising from the decrease
of the second harmonic by the retroaction circuit.
A sensitive circuit (Fig. 7) is used to measure the
coefficients of the higher terms of the equation to
the characteristic. . . . Practical investigations
with commercial valves confirm the f{ormulae
derived. Sufficient compensation is only obtained
with a few specially selected valves. . . . The
requirements would have to be put into practice
in the development of amplifier valves if the method
of ‘ klirr '-factor reduction were to be successfully
applied.” Fig. 14 gives the circuit diagram of the
compensated push-pull circuit.

3914. THE INPUT IMPEDANCE OF AMPLIFIERS WITH
REeTrOACTION.—H. Bartels. (E.N.T., June
1939, Vol. 16, No. 6, pp. 155-160.)

The input impedance, R,, for series retroaction
(in which part of the output voltage or current is
led back in series into the input circuit; funda-
mental circuit Fig. 1) is worked out theoretically
and given by eqn. 1. The input conductance, G,,
for retroaction in parallel (circuit l'ig. 2) is also
worked out (eqn. 2) and found to be of the same
type as R,, each being the difference of a constant
vector and a vector proportional to v, the quotient
(amplification of the amplifier without retro-
action)/(open-circuit amplification). The construc-
tion of the vector v (Figs. 3—5), the diagrams for &,
and the conductance for parallel retroaction, the
input impedance for a combination of series and
parallel retroaction, the impedance as a function of
frequency, and calculation with negative resistances,
are described. The diagrams given ‘ enable the
input impedance or conductance for any given load
on the output circuit of the amplifier to be read off
immediately. For the special case of retroaction
of a valve via the grid/anode capacity, the known
conductance diagram of the valve is obtained. In
calculations with these negative resistances, it
must first be separately determined whether the
systems are stable or not. It is only possible to
determine the stability directly from the magnitude
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of the negative resistance if this corresponds to a
given retroaction circuit.”

3915. FILTERS IN OPEN CirRcUIT AT THE QUTPUT
Sipe.—W. Cauer. (E.N.T., June 1939,
Vol. 16, No. 6, pp. 161-163.)

References are made to formulae in a previous
paper (3510 of September). The present work
extends the theory to the solution of the problem
of determining the proper dimensions of the circuit
elements of “ filters working on the input side with
a constant ohmic generator resistance and on the
output side in open circuit, so that the working
attenuation may have a prescribed maximum in the
guaranteed pass band, and for this the minimum
of the working attenuation in the guaranteed stop
range may be as large as possible. It is shown that
the problem is solved by half a frequency-selector
circuit, of the type described in the paper referred
to above.” An illustrative numerical example is
worked out.

3916. THREE-CIRCUIT BaAND-Pass FILTErs WITH
SYMMETRICALLY BALANCED TRANSMISSION
CurveEs.—H. Wucherer. (T.F.T., June
1939, Vol. 28, No. 6, pp. 231—238: to be
concluded.)

 The theory of filters with three and more circuits
has aiready been treated compreliensively by
H. Backhaus {in 1925]. The ideal resonance curve
of a three-circuit band-pass filter has three equally
high humps and is completely symmetrical about
the mid point of the band. Backhaus has shown
that with ‘tuned’ filters these equal humps can
be obtained if the outer circuits are coupled to the
middle circuit in the same fashion and equally
strongly, e.g. by two equal coupling inductances or
two equal coupling capacities : the outer circuits
must have equal dampings, but the middle circuit
must be completely undamped. In such three-
circuit band-pass filters we have the Backhaus

standard form.” This standard form cannot be
developed practically because of the ever-present
losses in the middle circuit; the central hump is
always higher than the two outer ones. Backhaus
also showed [in 1924] how equal humps could be
obtained even when the middle circuit had finite
losses.

“ We shall show that equal humps can also be
arrived at if the tuning of the circuits to the same
frequency is abandoned and a change made irom
‘tuned’ to ‘detuned’ filters. According to the
theory of two-circuit band filters there then exists
the danger of producing asymmetrical resonance
curves. We counter this danger by detuning the
outer circuits symmetrically with respect to the
middle circuit.  Band filters with similar (e.g.
inductive) couplings display a further fundamental
asvmmetry of resonance curve, particularly evident
as a greater steepness of the upper flanks : with two
capacitive couplings it is the lower flanks which are
steeper. We counter this asymmetry by coupling
the first circuit to the middle circuit capacitively,
and the last circuit tothe middle circuit inductively.”

The present instalment deals with the theory
of the three-circuit band filter, beginning by defining
what the writer means first by a *‘ detuned ™ filter,
as compared with an ‘‘ un-detuned '’ one (such as is
obtained by tuning three separate circuits to the
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same frequency and then coupling them together by
mutual inductances) and then by a *‘ symmetrically
detuned *’ filter, which is what he is aiming at.
The final instalment will deal with the design
calculations of such a filter ; withits construction and
adjustment ; with the results of measurements ;
and finally with its applications.

3917. Low-Pass FILTERS Fok TIME-DELAY CIRCUITS
[More Rapid Operation with Less Distortion
in Automatic Modulation Control Circuits].—
J. H. Owens. (QST, Aug. 1939, V ol. 23,
No. 8, pp. 19-20.) * The lastest possible
time delay [with a resistance-capacity filter]
is far too slow for syllabic build-up.”

NOTES ON THE EQUIVALENCE OF ELECTRICAL
Nerworks.—G. Calabrese. (Gen. Elec.
Review, July 1939, Vol. 42, No. 7, pp.
323-325.)

Two SIMPLE EQUIVALENT-CIRCUIT DIAGRAMS
FOR THE CALCULATION OF NETWORKS WITH
DIFFERENTIAL TRANSFORMERS, WITH SPECIAL
\TTENTION TO THE FFOKKED CONNECTION.
G. Kamphausen. (T.F.7., June 1939,
Vol. 28, No. 6, pp. 220-223.)

THE Four EQUIVALENT-CikcUIT DIsGRAMS
or THE TransForMER.—H. Pitsch. (Funk-
tech. Monalshefte, June 1939, No. 6, pp. 171I—
174.) Further development of the work re-
ferred to in 2703 of 1938.

GRAPHICAL DELTA/STAR TRANSFORMATION
[for the Simple Calculation of Resistance
Networks such as an Unbalanced Bridge
Circuit].— H. Williges. (7.F.T., May 1939,
Vol. 28, No. 5, pp. 200-202.)

DETERMINATION OF THE CIRCULAR CURRENTS
oF Two CURRENT REcTIFIERS IN CROss
CONNECTION, WITH THE AID OF THE VOLTAGE
DiagraMm.—W. Bulla. (Arch. f. Elekivot.,
14th June 1939, Vol. 33, No. 6, pp. 402-410.)

3918.

3919.

3920.

3921.

3922.

TRANSMISSION

A SHORT-WAVE GENEraTOR [with Circuit
Potential Arrangements of Barkhausen
Oscillator :  Split-Anode Valve with Two
Single Thin Grid Wires Equidistant irom and
Parailel to Filament: Lecher-Wire System
attached to Anodes : No Magnetic Field but
Mode of Action resembles That of Split-
Anode Magnetron : Good Range of Wave-
lengths (e.g. 1m-3m, with Optimum at
about 160 cm)].—E. W. B. Gill. (Phil. Mag.,
Aug. 1939, Series 7, Vol. 28, No. 187, pp.
203-208.)

““The oscillations are extremely wealk.” The
suggested mechanism of the process explains the
fact that for a fixed grid voltage an increase in
emission reduces the wavelength.

3923.

3924. Urtra-HIGH-FREQUENCY RESONANCES IN
THE PosiTive-Grip TriopE.—R. A. Chip-
man. (Proc. Phvs. Soc., 1st July 1939,
Vol. 51, Part 4, No. 286, pp. 560-574.)

The grid of a triode with cylindrical electrodes
was maintained at a positive potential, and the
anode at a small negative mean potential, with
respect to the filament. Anode current flowed when
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an oscillating potential was superposed on the mean
anode potential; its magnitude was determined
as a function of the grid potential. ‘‘ There were
maxima of anode current for certain values of grid
potential . . . these could be interpreted in terms
of a fundamental or harmonic resonance between
the period of the applied oscillating potential and
the time of transit of the electrons between different
pairs of electrodes in the triode.”

3925. THE INFLUENCE oF SpracE CHARGE IN A
PLANE RETARDING Fierp [Theory]—W.
Kleinsteuber.  (Hochf:tech. . Elek:akus.,
June 1939, Vol. 53, No. 6, pp. 1909-214.)

The introduction gives a summary of papers on
the effect of transit time of the electrons in valves
used for production or amplification of oscillations.
The work of Bakker & de Vries (1390 & 3374 of
1935) neglected the effect of space-charge on the
electron motion ; the present paper aims at in-
cluding this and at finding a relation ‘* between the
alternating voltage on the electrodes (grid and re-
tarding electrode), the alternating current flowing
from the electrodes (generator current), and the
alternating magnitudes (current, velocity) impressed
on the incoming electrons, so that it may be possible
to reach a conclusion as to the equivalent im-
pedance of the retarding-field generator.”

The electrode system discussed is shown in Fig. 1.
Starting from Maxwell’s equations, the motion in a
stationary retarding field is first investigated ; Fig. 2
shows the electron paths for this case, Fig. 3 those
for a small alternating field. The rising and falling
parts of the paths are different analytic functions
of the transit time. Fig. 4 (§11) gives curves for
the transit time and field-strength at the retarding
electrode as functions of the voltages on the grid
and the retarding electrode. For given electrode
distance and current density, there is a maximum
value of the transit time. IFor zero voltage on the
retarding electrode and grid voltages below the
limiting value which corresponds to maximum
transit time, the electrons do not arrive at the
retarding electrode. §111 deals with the case of a
small alternating field acting on a direct current
entering the inter-electrode space with constant
velocity. The differential equations governing the
clectron motion are set up, so that the alternating
voltage between the electrodes can, in principle, be
calculated. In §1v these equations are simplified
(giving eqns. 20) and eqn. 22 is found for the
alternating voltage. The initial conditions are
generalised in § v, which discusses the case when the
clectrons enter with a small alternating velocity
(functional differential equations, eqns. 25). In
§ v1 the alternating voltage is assumed to be small
and sinusoidal, and the current and velocity to
enter the inter-electrode space with constant values.
Series and numerical methods of solution can now be
applied ; eqn. 42 gives the connection between
current and voltage. In §vii, eqn. 42 is first
specialised to the limiting case of vanishing space
charge, giving eqn. 44, which agrees with the result
obtained by Bakker & de Vries (loc. ¢if.). The
iteration method is then used to determine the
effect of space charge; curves for a numerical
example are given in Iigs. 5, 6, showing the posi-
tions of the oscillation regions. It is found that
the number of these is finite, and that for small

THE WIRELESS ENGINEER

October, 1939

current densities the results for zero space charge
give good approximations to them. Finite ampli-
tudes of the voltage and field strength are not here
investigated, so that only the conditions of onset of
oscillation can be discussed.

3926. SOME ELECTRONIC PHENOMENA RELATING TO
ULTrRA-HIGH-FREQUENCY  OSCILLATIONS.
K. Okabe. (Rep. of Rad. Res. in Japan,
[dated] Dec. 1938, Vol. 8, No. 3, pp. 97-99 :
in Lnglish.)
1.—Abnormal oscillations with a cold-cathode
discharge tube (in a strong magnetic field) : either
of wavelength less than a few millimetres, or a
combination of various wavelengths, or else of
wavelengths fluctuating widely. Jonescu’s results
(3514 0f 1938 : see also 1410 of April) are mentioned.
2.—Abnormal electronic phenomena in a
magnetic-field tube.
‘“ Peculiar controlling ”’ of electron current :
the circuit is utilisable as ampliier or ampli-
detector for ultra-short waves.

’s

3927. ON I'REQUENCY STABILISATION OF THE
ULTRA-SHORT-WaVE TRANSMITTER [Previous
Systems : Essential Conditions for a Fre-
quency Stabiliser, leading to Design of Closed
Coaxial Cylinder with Short Inner Cylinders
sliding on Inner (2-Part) Conductor, and
Fixed Discs: Advantages over Kolster
Circuit (Less Radiation, Wider I‘requency
Range)].-—H. Uchida. (Rep. of Rad. Res. in
Japan, [dated] Dec. 1938, Vol. 8, No. 3,
pp. 117-123 : in English))

3928. FOUR-BAND TRANSMITTER [7 . .. 56 Mc/s].—
S. K. Lewer. (Wireless World, 13th & 2oth
July and 3rd Aug. 1939, Vol. 45, pp. 26-29,
66-68, and 105-100.)

3929. PORTABLE IEMERGENCY TRANSMITTERS : FIVE
VariaTioNs 1N Comract EQuipMENT DE-
SIGN.—(QST, Aug. 1939, Vol. 23, No. 8,
PP. 22-29 and 86.)

3930. EXPERIMENTAL INVESTIGATION OF THE Dis-
PLACEMENT OF A FREQUENCY BAND OF
THEORETICALLY ARBITRARY WIDTH THROUGH
A DESIRED PHASE ANGLE [by displacing the
Phase of a Single Auxiliary Carrier Frequency
on which is impressed a Single-Sideband
Modulation by the Given Frequency Band :

Oscillographic  Confirmation].—F. Vilbig.
(T.F.T., Dec. 1938, Vol. 27, No. 12, pp. 560
561.)
3931. PoLyrHASE BroapcasTING.—Byrne. ({See
4229.)
RECEPTION
3932. A NOISE-I'REE RaDIO RECEIVER FOR THE

RECEPTION OF IFREQUENCY-MODULATED

ULTRA - SHORT WAVES : DISCRIMINATES
AGAINST NOISES AND INTERFERENCE :
CHARACTERISED ALSO BY HiGH AuUbpIio

FIDELITY. —G. W. I'yler & ]J. A. Worcester,
Jr. (Gen. Elec. Review, July 1939, Vol. 42,
No. 7, pp. 307-310.) A summary was
referred to in 2742 of July. For another
receiver see Day, 3542 of September.
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3933. SELECTIVE FADING IN BROADCAST RECEPTION
Experimental Investigation of Short-Range
Interference Phenomena between Sky and
Ground Waves, often giving (even with
Linear Detection) Strong Selective Non-
Linear Distortion].—R. Feldtkeller & A.
Maver. (T.F.T., Dec. 1938, Vol. 27, No. 12,
pp. 561-566.)

Among the conclusions reached is that the zone
of distortionless reception could be increased by
diminishing the percentage of modulation (objec-
tions to this being the limited sensitivity of the
“Small’’ receiver, but chiefly the resulting in-
creased chance of interference) ; or by an increased
selective amplification, at the receiver, of the
carrier frequency compared with the sidebands;
or, finallv, by changing over to single-sideband
transmission, as has often been suggested already
for other reasons.

3934. A STAMMERING SIGNAL [on Short Waves:
Unexplained Effect from Station showing
“ Double Hump” in Tuning|—" Log-
Roller.”  (Worid-Radio, 28th July 1939,
Vol. 29, p. 3.)

THE QUESTION oF INDUSTRIAL DPARASITES
IN BroaDcasT RECEPTION [Survey of Work
(chiefly German & Italian) on Measurements
on Power Networks, etc: Recent Italian
Results : Difficulty in obtaining General
Agreement as to Legislative Steps].—E,
Paolini. (Alta Frequenza, June 1939, Vol. 8.
No. 6, pp. 377-389)

3935-

GENERAL VIEW-POINTS OF INTERFERENCE
SurrrESsION [including the Difhcult Case of
Switches, and Its Solution by the ‘‘ Larsen
Connection ”’].—K. Kegel. (4I:G-Mitleil-
ungen, Aug. 1939, No. 8, pp. 380-383.)

3936.

A SpeCIAL CaSE OF Low-FREQUENCY BROAD-
CAST INTERFERENCE FROM A MERCURY-
REcCTIFIER SurrLy SysTEM [Usual Smooth-
ing lLquipment quite Unable to prevent
Widespread Interference due to Unusual
Harmonics in the D.C. Mains, produced by
Back Action of 6-I’hase Rectifier onto the
3-Phase Supply, combined with Resonance
Lffects in the Latter].—R. Moekes. (T.F.T.,
June 1939, Vol. 28, No. 6, pp. 238-241.)
A smoothing choke of about 1.3 mH com-
bined with a balancing battery was finally
found to be efficacious.

3937-

3938. Low-CosT CURE rOR RADIO INTERFERENCE
[Use of Copper-Oxide Glaze to prevent
Minute Arcing at I’oints of Contact of Wires
and High-Voltage Pin-Type Insulators].—
(Scient.  American, June 1939, Vol. 160,
No. 6, p. 350 : photograph & caption only.)
See also Aggers, Flectrician, 4th Aug. 1939,
Vol. 123, p. 118.

3939. REGENERATION IN THE SUPERHETERODYNE
[Practical Experience in the Resulting
Tmprovement with ILong-Distance (*Com-
munication-Receiver ') Types).—H. C. C.
Erskine-Maconochie. (Wireless World, 27th
July 1939, Vol. 45, pp. 77-80.)
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3940. DISTORTIONLESS DETECTION [Distortion i

Diode Detection, due to A.C. Value of Load
Resistance being Lower than D.C. Value,
removed by Negative Feedback!.—]. E.
Varrell. (Wireless World, 3rd Aug. 1939,
Vol. 45, pp. 94-96.)

Tre Hige FIDELITY REPRODUCTION OF
Broapcast ProGraMMES [and the Proper-
ties of the Ear which must be considered
in the Design of a Receiver].—(A4EG-Mit-
teilungen, Aug. 1939, No. 8, pp. 374-376.)

O~ Pusu-Burrtox TUNING FOrR BROADCAST
RECEIVERS [General Considerations, leading
to Rejection of Condenser-Drive Principle],
and Thi ELECTRICAL ’USH-BUTTON SYSTEM
or THE 193940 AEG RECEIVERS. W.
Patzschke : W. Hering. (AEG-Miiteslungen,
Aug. 1939, No. 8, pp. 363-366: pp. 366
370.)

THe ALEG BROADCAST RECEIVERS FOR THFR
SEasON 1939/40.— E. Billeter. (AEG-Mat-
teilungen, Aug. 1939, No. 8, pp. 357-363.)

AERIALS AND AERIAL SYSTEMS

LELECTROMAGNETIC Hornx DEsigy  [with
Quantitative Curves for Sectoral and (in-
directly) for Pyramidal Horns: Differing
Properties of H,y,, and H;, Waves as
regards Quality of Beam: etc.]—L. J.
Chu & W. L. Barrow. (Elec. Engineering,
July 1939, Vol. 58, No. 7, Transactions
pp- 333-338.)

ANTENNAS [Short ‘* Guest Editorial ™" Sur-
vey : Will the Useful Limit of Power Gain
(around 100 for Short-Wave Beam Arrays)
apply also to Ultra-Short Waves ? etc.].
H. H. Beverage. (RCA Review, July 1939,
Vol. 4, No. 1, pp. 108-113.)

3941.

3942.

3943

3944

3945-

THE Two-BaNp THREE-ELEMENT ROTARY :
A CLOSE-SPACED ARRAY FOR THE 20 M AND
10y Banps.—E. E. Schroeder. (UST,
Aug. 1939, Vol. 23, No. 8, pp. 16-18.)

3940-

AN AERIAL FOR WIDE FREQUENCY BANDS.—
S. Zisler. (E.N.T., May 1939, Vol. 16, No. 3,
pp. 121-126))

This aerial is a dipole with associated L, C, R
circuit (Ifig. 1), for which a numerical example is
given showing a possible attenuation curve with a
band width of 18.59% of the carrier frequency, and
measurements (Fig. 17) giving band widths of
27%. The equivalent circuit is shown in Fig. 2
and in another form in Fig. 4. To this the band-
filter theory of Veldtkeller & Tamm (2992 of 1936)
is applied to find the general relations between the
circuit elements and the filter properties of the
aerial. A quadripole of identical properties is
shown in Fig. 6, its general form in Fig. 7. TFormu-
lae (eqns. 15) are derived from which the values
of the circuit elements for given values of the
transmission factor can be deduced. This also
determines the input impedance of the aerial.
Curves showing the various magnitudes on which
the band-filter effect depends are given in Figs.
8-13. Questions of matching are discussed in
§5.

3947
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3948. RapiatioN COUPLING 0¥ STRAIGHT I’ARALLEL
WIRES (IN PARTICULAR FOR PROGRESSIVE
Waves)—W. Jachnow. (E.N.T., June
1939, Vol. 16, No. 6, pp. 164-175.)

This paper extends the theory of aerials with
standing waves, developed in work such as that of
Pistolkors (1929 Abstracts, p. 329) and sub-
sequent writers, to the case of progressive waves
along the aerials. The method of integration along
the radiator itself, and determination of the energy
put into the separate radiators, using the Hertzian
vector, is chietly employed (see also Bechmann,
1931 Abstracts, pp. 96—97). The Poynting vector
method is also used to check the results. Part 1
gives the calculation of the radiation coefficients of
a system of two parallel straight linear aerials
along which undamped progressive waves are
travelling. The results in the most general case are
expressed in formulae 26, 30, & 31. The special
cases of two aerials of equal length, height, and
phase, of one straight linear aerial, of one power
line with progressive waves, and of the radiation
coupling of two coaxial radiators with progressive
waves, are separately considered and the results
given in the form of curves. In Part 11 the work is
generalised to the case of one aerial driven with
progressive and standing waves; the radiation
coupling between these two tvpes of wave on the
same aerial is calculated (Fig. 12). Fig. 13 shows
the radiation resistance of a straight wire of length
three times the wavelength, as a function of the
percentages of stationary and progressive waves in
the total current.

3949. SIMPLIFYING THE ADJUSTMENT OF ANTENNA
ARRAYS [Use of the Type 2A Phase Monitor].
—J. F. Morrison.  (Bell Lab. Record, Aug.
1939, Vol. 17, No. 12, pp. 390-396.)  See
also 3566 of September.

VALVES AND THERMIONICS

. CaTHODE-RAY  BUNCHING  [Mathematical
Treatment of Bunching in Klystron].—D. L.
Webster.  (Journ. of Applied Phys., July
1939, Vol. 1o, No. 7, pp. 301-508.) Ior
the klystron see 2773 of July and back
references [also 3575 & 3595 of September].

MAGNETIC-FIELD VALVES WITH ASYMMETRI-
caLLY SuiT ANopEs [Higher-Order Oscilla-
tions (" B* Type) obtained as Efficiently
as with Symmetrical Tube, with Reduced
Difficulties in Construction, Water-Cooling,
etc.].—S. Hamada & T. Simidu. (Rep. of
Rad. Res. in Japan, [dated] Dec. 1938,
Vol. 8, No. 3, pp. 111-115: in German.)

3951.

A MecHANICAL MopeL {in Form of Gyro-
scope] FOR ELECTRON MoT1ON IN A UNIFORM
MacNETIC FIELD [giving Electron Paths for
Deflection Plates in Uniform IField, Diode
in Axial Magnetic Field, Split-Anode Mag-
netron, etc.].—A. Rose. (Phys. Review,
1st June 1939, Series 2, Vol. 55, No. 11,
P. 1144 : abstract only.)

3952.

THE INFLUENCE OF SPACE CHARGE IN THE
PLaxe REeTArRDING FieLp.—Kleinsteuber.
(See 3925.)

3953-
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3954. LFFECT oF ELECTRON Transit TIME oON
LFFICIENCY OF A POWER AMPLIFIER | Experi-
mental Comparison of Plate Lfficiencies of
Triodes as PPower Amplifiers and as Oscil-
lators : Explanation of the Great Superiority
of Former: Discussion of Results, with
Application to Design of Power-Amplifier
Valves|—A. V. Haeff. (RCAH Review, July
1939, Vol. 4, No. 1, pp. 114-121.)

3955. A Pusu-’urr ULTtrA-HIGH-FREQUENCY
Bean TeTrODE [Tvpe RCA-332: giving
10-13 W Useful Output around 250 Mc/s,
with Efficiency of 45%].—A. K. Wing,
(RCA Review, July 1939, Vol. 4, No. 1, pp.
62-72.) A summary was reterred to in
3605 of 1938.

3956. PRESENT-Day TECHNIQUE 0oF Vacuum
APPARATUS FOR VERY HIGH VOLTAGES
[including Demountable Transmitting
Triodes, continually connected to Pump :
Advantages for Ultra-Short-Wave Generator
(Grid-Currents of Thousands of Amperes
admissible, No Fear of Release of Gas,
Small Superheated Cathode of Short Life,
etc.)].—M. Matricon. (Bull. de la Soc.
fran¢. des Elec., June 1939, Vol. g9, No. 10z,
PpP. 511-529.)

3957. NEw VALVES IN THE 1939/40 AEG Broap-
cAsT RECEIVERS [Current-Economising ““ U
Series for Universal Models: the New
ECL 11and EM11: etc.].—G. Fellbaum.
(A EG-Mitteilungen, Aug. 1939, No. 8, pp.
371-373.)

3958. VARIATION OF THE ANODE LEFFECT WITH
TeEMPERATURE [Studied in Special Diode :
Rapid Decrease of Observed Anode Effect
with Anode Temperature].—P. L. Copeland.
(Phys. Review, 1st June 1939, Series 2,
Vol. 55, No. 11, p. 1145: abstract only.)
By ‘" anode effect ” (Nottingham, 1932) is
meant the acquisition, by the plate of a
valve, of surface charges which alter the
contact potential relative to a hot filament.

3959. THE KREPRESENTATION AND COMPUTATION
oF FLucTuaTrioN VoLTages.—Williams. (See
3907

3960. THE AcTION Or PosITIVE IoNs ON A SPacCE-
CHARGE-LIMITED ELEcTRON CURRENT
[Calculations for Plane Problem : Import-
ance of Iotential Minimum in Front of
Cathode : Ionic Space-Charge Effect gives
Sutficient Iixplanation: Increcase of Space-
Charge Effect with Electron Emission].—
J. Bott. (Ann. der Physik, Series 5, No. 4,
Vol. 35, 1939, pp. 329-332.) For experiments
see Kienzle, 1251 of 1938.

3961. THE DispeENstr CATHODE : A NeEw TvypE
oF THErMIONIC CATHODE FOR GASEOUS
DiscHarGeE TusEes [Coating Material ' dis-
pensed ' at Uniform Rate to Initially
Uncoated Cathode Members, from °° Dis-
penser ©’  located within Common Heat
Shield : Cathode lmission does Not Decrease
with Time].—A. W. Hull. (Piys. Review,
1st July 1939, Series 2, Vol. 56, No. 1, pp.
86 93.)
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3962.

3963.

3964.

3965.

3966.

3967.

3968.

391 9.

1939 THE
THE VaPoOUR PRESSURE AND RATE OF
EvaPoraTION OF Barium Oxipe.—]. P.
Blewett, H. A. Liebhafsky, & E. F. Hennelly.
(Phys. Review, 1st June 1939, Series 2, Vol.
53, No. 11, pp. 1138-1139 : abstract only.)
THE RANGE AND VALIDITY OF THE FIELD

CUrrENT Eguartion [Currents from Cold
Cathodes in High Vacua: Deviation from
Millikan/Lauritsen Equation].—F. R. Abbott
& J. E. Henderson. (Phys. Review, 1st
July 1939, Series 2, Vol. 56, No. 1, pp. 113~
118.) For the Millikan/Lauritsen equation
see 1928 Abstracts, p. 344.

Emission oF ErecTroxs FroMm COPPER,
SILVER, AND ALUMINIUM ON THE IMPACT OF
HigH-VELoCITY IoNs [Measurements].—E.
Grassmann. (dnn. der Physik. Series 5,
No. 5, Vol. 35, 1939, Pp. 465-472.)

THERMIONIC CONSTANTS OF TUNGSTEN FOR
VARIOUS CRYSTALLOGRAPHIC DIRECTIONS
'Measurements showing that All Attempts
to relate Observed to Theoretical Values of
Emission Constants have so far No Great
Significance].—M. H. Nichols. (Phys.
Review, 1st June 1939, Series 2, Vol. 55,
No. 11, p. 1144 : abstract only.)

ELECTROLYTIC ‘‘ POLISHING ' OF TUNGSTEN
[Possible Method for Preparaticn of Fila-
ments for KElectron Emission Studies].—
J. M. Hughes & E. A. Coomes. (Phys.
Review, 1st June 1939, Series 2z, Vol. 55,
No. 11, p. 1138 : abstract only.)

DIRECTIONAL WIRELESS

A CaTHODE-Ray GONIOMETER-TYPE DIREC-
TiIoN FinpEr [Modification of Watson
Watt Design : One-Dial Control of the Three
Receivers: ' Test Oscillator ©* dispensed
with by Calibrating with Signal E.M.F. on
the Vertical Aerial, after Amplfication].—
T. Tukada. (Rep. of Rad. Res. in Japan,
[dated] Dec. 1938, Vol. 8, No. 3, pp. 125~
133 : in English.) * The most satisfactory
form of direction finder for short-wave
use.”’

THE CALIBRATION OF FOUR-AERIAL ADCOCK
DirecTioN FiNDpErs [Determination of
Closest Range of Test Transmitter {for
Avoidance of *“ Proximity ”’ Errors (between
0.6A and 3.5A in Most Practical Cases):
Mathematical Treatment, Practical Applica-
tion of Results].-——W. Ross. (Journ. I.E.E.,
Aug. 1939, Vol. 85, No. 512, pp. 192—-202.)
For points in a Discussion see between pp.
207 and 214. See also 3969.

SyMPOSIUM ON RaDpIO DIRECTION FINDING :
INTRODUCTORY REMARKs.—R. L. Smith-
Rose. (Jouwrn. I.E.E., Aug. 1939, Vol. 85,
No. 512, pp. 203—207 : Discussion pp. 207-
214.) Introducing and summarising six papers
from the Radio Department of the N.P.L.
which have been dealt with briefly in past
abstracts, including 3968, above. The ques-
tion of '* four-poster =’ versus ‘‘ two-poster ”’
systems occupies much of the Discussion
and Reply.
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3971.

3972.

3973
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THE RECENT TREND oF Rapi1o DIRECTION-
FixpinGg [Short Survey].—R. L. Smith-
Rose. {Nature, 22nd July 1939, Vol. 144,

Pp- 139-140.)

AN INDICATING ARRANGEMENT FOR SHORT-
TiME MEASURING APPARATUS, BASED ON
ExpLORING-RAY ScanNING.—Winckel. (See
4262.)

STEERING BY TELEVISION [Some Systems of
applying Television to Direction Finding and
Blind Landing, already Subject of Patents].
—(Wireless World, 20th July 1939, Vol. 45,
Pp. 51-52.)

RADIO IN AVIATION : A GENERAL SURVEY,
WITH SPECIAL REFERENCE TO THE RovaL
AIR Force [Aerials & Earths, Power Supply,
etc : Vibration Effects: Noise: Effects of
Temperature Changes and of Lowered Atmo-
spheric Pressure (in reducing Insulation and
Efficiency of Speech-lnput): Fire Risk,
Shock, Lighting : Direction Finding : etc.].
—N.T.S. Hecht. (Journ.I.E.E., Aug. 1939,
Vol. 85, No. 512, pp. 215237 : Discussion

PP- 237-241))

ACOUSTICS AND AUDIO-FREQUENCIES

3974-

3975-

3976-

3977-

3978.

3979-

A CarploiD DIRECTIONAL DMICROPHONE
[Western Electric No. 639 AA : Combination
of Diaphragm and Ribbon Transmtters].—
R. N. Marshall. (Bell Lab. Record, July 1939,
Vol. 17, No. 11, pp. 338-342.)

MICROPHONES AT ALEXANDRA PALACE.—
(Wireless World, 29th June 1939, Vol. 44,

pp. 613-614.)

OF
July

THE
1939,

ROCHELLE-SALT MICROPHONES
S AF AR —(Alta Frequenza,
Vol. 8, No. 7, pp- 485—487.)

PAPERS ON ROCHELLE SALT.—MasoN:
Bantle & Scherrer. (See 4076 & 4077.)

ExPONENTIAL LoUDsPEAKER HoRrns [Calcu-
lation of Curvature of Sides for Various
Lengths].—(Wireless World, 20th July 1939,
Vol. 45, pp- 48-50.)

THE RESONANT RADIAL FREQUENCIES OF A
CYLINDER WITH ANY WALL THICKNESS.—
G. S. Field. (Canadian Journ. of Res.,
July 1939, Vol. 17, No. 7, Sec. A, pp. 141—
147.)

For a very thin wall the frequency equation
becomes very simple, but contains an additional
factor compared with the equation usually given
for a thin-walled cylinder : it is suggested that the
two cases correspond to slightly different types of
vibration, and that the one considered here is
physically more likely.

3980.

THE THEORY OF THE TELEPHONE RECEIVER
[Electro-Magnetic Type].—A. Ferrari-Toni-
olo. (Istituto Eleitvotec. Naz. Galileo Ferraris,
Reprint No. 51, 23 pp-)
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3981. THE Locus CURVES OF THE IRESISTANCE OF
Audio-Frequency] CoiLs wiTH IrRoN COREs,
TAKING INTO CONSIDERATION THE FRE-
QUENCY-DEPENDENT HvsTerEsls Loss. —
K. Braun. (T.F.T., May 1939, Vol. 28, No. 3,
Pp. 165-170.)

Author's summary :—It is shown how, with the
help of the formulae given by Richter [book, pub.
1924] for the calculation of the iron losses in power
engineering, the iron losses occurring in the iron-
cored coils used in communication technique may be
represented and replaced by a resistance. The
locus curves obtained for the resistance of such
components, by the use of these formulae, are circles
whose centres lie not on the real axis but more or
less below this according to the magnitude of the
hysteresis losses. The circles, moreover, do not
touch the imaginary axis but cut it more or less.
The locus curves agree satisfactorily with the
measured results [on call bell, telephone receiver,
and telephone transformer. An editorial comment
at the end points out among other things that the
circular locus curve postulates a truly sinusoidal
wave-form for the induction and flux as well as for
the voltage : this is not strictly the case, on account
of copper losses, etc.].

3982. ELEcTRIC GRamornoNE [for Highest Quality
ot Reproduction].—M. G. Scroggie. (Wireless
World, 27th July 1939, Vol. 45, pp. 72-75.)
For previous work see 2820 of July.

3983. Tvi MAGNETOPHONE [New Model “ Ky "'].—
B. Maller-Ernesti. (Funktech. Monatshefte,
May 1939, No. 5, pp. 151-154.)

3984. RECORDING oN STEEL Tarr [for Office Use
and for coupling to G.P.O. Telephone
System to record Conversations].—(1Vireless
World, 29th June 1939, Vol. 44, pp. 61 1-612.)

3985. THE DISTORTIONS ACCOMPANYING THE IE-

PRODUCTION OF OPTICAL RECORDS OF SOUND
WAVES, DUE TO THE NON-UNIFORM ILLUMIN-
ATION OF THE SLIT.—M. A. Koroleva. (Journ.
of Tech. Phys. [in Russian], No. 3, Vol. g,
1939, PP. 239-248.)

An analysis is given of distortions resulting from
non-uniform illumination of the slit, when the
latter (a) is infinitely narrow and (b) has a finite
width.  Formulae determining * klirr " factor are
derived, and from considerations of the maximum
permissible linear and non-linear distortions the
suitable width of the slit is determined.

3986. INVESTIGATIONS ON THE TRANSITION POINTS
BETWEEN REGISTERS IN SIixGing: II-
DisturBaNCES OF TONE DUE TO THE ACTION
OF THE NATURAL MOUTHPIECE | Mouth, Nose,
and Throat].-~W. Trendelenburg. (Sifz-
ungsber. der Preuss. Akad. der Wiss.,
Phys.-Math. Class, zoth Oct. 1938, No. 21,
pp. 188-226.)

3987. THE AUTOMATIC SYNTHESIS OF SPEECH.
H. Dudley. (Proc. Nat. Acad. Sci., July
1939, Vol. 25, No. 7, pp. 377-3%3) For
previous work see 3599 of September.

3988. PracTicaL DESIGN FOR AN ELECTRONIC
Piaxo.—(Electronics, May 1939, Vol. 12,

No. 5, pp. 30-33.)
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3989. DYNAMICS OF THE PIANOFORTE STRING AND
THE HaMMER © ParT II—ErasTic HAMMER.
‘M. Ghosh. (Indian Journ. of Phvs., Dec.

1938, Vol. 12, Part 6, pp. 437—453.)

3990. OLp VioLiNs [ Speak ” more easily than
Modern Instruments: Search for Physical
Reason].—F. A. Saunders. (Science, 19th
May 1939, Vol. 89, Supp. p. 12.)

3991. TRANSMISSION OF SOUND THROUGH PLATES
AT OBLIQUE INCIDENCE [Strong Trans-
mission in Region below Normal Critical
Angle : Sharp Intense Transmission Maxima
in Three Regions at Angles of Incidence
greatly in Excess of Critical Angle: Agree-
ment with Theory].—F. H. Sanders. (Phys.
Review, 1st June 1939, Series 2, Vol. 55
No. 11, p. 1127 : abstract only.)

3992. ON THE ABSORPTION OF SOUND WAVES UPON
REFLECTION FROM A SoLID BOUNDARY.—
B. P. Konstantinov. (Journ. of Tech. Phys.
[in Russian], No. 3, Vol. 9, 1939, pp. 226
228. .

A theoretical investigation is presented of the
sound absorption which takes place when plane
sound waves fall perpendicularly or obliquely on a
flat wall. Kirchhoff’s classical work on sound
propagation- in a viscous and heat-conducting
medium is discussed, and formulae are derived
determining the coefficient of sound absorption
D {for the following two limiting cases: (a) when
the wall is an ideal heat conductor, and (b) when it
is a heat insulator. It appears that D is higher
for waves falling obliquely and that at a certain
angle it reaches a maximum value of 82.84%.
This value is independent both of the nature of
the gas in which the propagation takes place and
of the heat-conducting properties of the reflecting
wall.

3993. SoUND INSULATION OF WaLLs aAND FLOORS
[Report BMS 17].—Nat. Bureau of Stand-
ards. (Tech. News Bull. of Nat. Bur. of
Stds., June 1939, No. 266, p. 58.) See also
Journ. Franklin Iust., July 1939, Vol. 228;
No. 1, pp. 92-93.

3994. Acousrtic DPRrOPERTIES oOF MUuD BRICKS
[Measurements of Sound Absorption and
Insulation : Greater Absorption for Irregular
than for Smooth Surface]..—F. H. Constable
& M. K. Mahas. (Nature, 1st July 1939,

Vol. 144, p. 33.)

3995. THEORY AND DESIGN OF THE SIMPLEST
RESONANCE SOUND-ABSORBING SYSTEMS.
S. N. Rschevkin. (Comptes Rendus (Doklady)
de I'Acad. des Sci. de 'URSS, No. 9, Vol. 22,
1939, PP. 564569 : in English.) Primarily
in connection with the ceiling of the large
hall of the Palace of the Soviets.

3996. THE AcousTicaL DESIGN oF BROADCASTING
Stupros [Preliminary Survey of Absorption
by Resonance: Batten-and-Panel Con-
struction}.—J. McLaren. (Worid-Radio, 11th
Aug. 1939, Vol. 29, pp. 14-15)
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3997

3998.

3999-

4000.

4001.

4002.

4003.

4004.

4005.

4006,

4007.

4008.

THI

THE AcousTicaL STUDY oF LARGE Rooms
BY MEANS oF MobpELs.—A. Gigli. (Istituto
Elettrotec. Naz. Galileo Ferrvaris, Reprint
No. 55, pp- 3-10.) The reprint contains
also Gigli’s paper dealt with in 3207 of
August.

RooM Noi1se AT TELEPHONE LOCATIONS.—
D. F. Seacord. (Elec. Engineering, June
1939, Vol. 58, No. 6, pp. 255-257.)

ARCHITECTURAL ACOUSTICS AND ELECTRO-
TECHNICS.—A. Gigli. (L’Elettrotecnica, 25th
April 1939, Vol. 26, No. 8, pp. 306-311.)

‘“ RauM- UND BauakusTIK ' [a *' Text Book
for Architects & Ingineers’ : Book Re-
view|.—]. EEngl. (Akust. Zeitschr., May 1939,
Vol. 4, No. 3, pp. 189-190.)

‘ ELEcTRo-AcousTics [Book Review].—
E. Meyer. (Journ. Scient. Instr., July 1939,
Vol. 16, No. 7, p. 237.)

SoUuND ABSORPTION OF SNow [High Absorp-
tive Capacity shown by Shaft on Jungfrau-
joch].——G. Seligman. (Nature, 24th June
1939, Vol. 143, p. 1071.) See also Kaye &
Evans, 1543 of April.

THE OBJECTIVE MEASUREMENT OF NOISE :
THE ELECTRICAL CAUSES OF MACHINE NOISE.
—Bérard. (Bull. de la Soc. frang. des Elec.,
Aug. 1939, Vol. 9, No. 104, pp. 676-714.)

NoOTESs ON THE DvNAMICS OF INSTRUMENTS
[with Application to Noise-Meters, etc.].—
Rich. (See 4088.)

AcousTtic RADIATION PREsSURE [Calculation
of Mean Pressure and Density at Each Point
of Perfect Fluid, for Infinitely Small Periodic
Waves).—J. Mendousse. (Compies Rendus,
19th june 1939, Vol. 208, No. 25, pp.
1977-1979.)

AN INVESTIGATION OF THE ACCURACY OF
KoNiG's FoRMULA FOR THE RAYLEIGH
Disc [Discrepancy between Theory and
LLxperiment is due to Formation of Vortices
in Medium near Disc : Empirical Equation].
—A. C. Merrington & C. W. Oatley. (Proc.
Roy. Soc., Series A, 7th July 1939, Vol. 171,
No. 947, pp. 505-524.)

METHOD FOR THE HARMONIC ANALYSIS OF
ALTERNATING CURRENTs [Small Alternator
with Adjustable Stator (for Phase Adjust-
ment) : Thermocouple/Millivoltmeter Com-
bination].—E. Gambetta. (Rev. Gén. de
I'Elec., 20th May 1939, Vol. 45 No. 20,
pp. 660-675.) For corrections see ibid.,
1st July 1939, No. 26, p. 850.

ON THERMAL DEPENDENCE OF ELASTICITY IN
Sorips [Theoretical Analysis including
Influence of Temperature on Macroscopic

Elasticity Coefficients entering into Pro-
pagation of Acoustic Waves].—L. Brillouin.
(Phys. Review, 1st June 1939, Series 2,

Vol. 55, No. 11, p. 1139 : abstract only.)
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4010.

4011.

4012.

4013.

4014.

4015.

4016.

4017.

4018.

4019.
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THE DEPENDENCE OF INTERNAL FRICTION
IN METALS oN GrAIN Size.—R. H. Randall,
F. C. Rose, & C. Zener. (Phys. Review, 1st
June 1939, Series 2, Vol. 55, No. 11, p. 1140 :
abstract only.) Ixperiments testing theory
referred to in 1930 (see also 3723) of 1938.

ON THE Excitation oF CHLADNI FIGURES
[Simple Method].—L. Sibaiya. (Indian
Journ. of Phys., Dec. 1938, Vol. 12, Part 6,
PP. 407—408 and Plate.)

AN INDICATING ARRANGEMENT FOR SHORT-
TiME MEASURING APPARATUS, BASED ON
ExPLoORING-RAY ScaNNING [applicable to
Echo Sounding].—Winckel. (See 4262.)

AUDIOGONIOMETRY IN AIR AND UNDER WATER

[Survey, and Some S.A.F.A.R. Instruments],
and ON THE CAUSE OF THE CORROSION OF
DIAPHRAGMS VIBRATING IN WATER.—M.
Federici. (L’Elettrotecnica, 25th April 1939,
Vol. 26, No. 8, pp. 311-319: 25th July
1939, No. 14, pp. 500-502.)

THE *“ O.M. CorBINO " NATIONAL INSTITUTE
OF ELECTROACOUSTICS | RESEARCHES IN THE
I'IELD OF SUPERSONIC WAVES.—(La Ricerca
Scientifica, June 1939, 1oth Year, No. 6,
Pp. 580-584.)

TuEe TESTING OF WORK PIECES [for Machining]

BY SUPERSONIC WAVES [including the Use of
a ' Wobbled ”’ Frequency to avoid Standing
Waves].—F. Kruse. (dkust. Zeitschr., May
1939, Yol. 4, No. 3, pp. 153-168.)

SUPERSONICS AND THE EFFECT OF WATER
VAPOUR ON MOLECULAR VIBRATIONS IN
CO,: also EFFECT oF TEMPERATURE ON
SUPERSONIC VELOCITY IN CO, : and THEORY
OF SECONDARY PEAK FOR SOUND ABSORP-
TioN IN CO,.—Pielemeier & Telfair: Over-
beck & Wiler: Saxton. (Phys. Review,
1st June 1939, Series 2, Vol. 55, No. 11,
p. 1127 : abstracts only.)

LLUMINESCENCE OF WATER UNDER THE ACTION
OF SUPERSONIC WAVES [is due to the Presence
of Dissolved Oxygen: Light comes from
Decomposition of Ozone under Action of
Supersonic Waves].——P. Paounoff. (Compies
Rendus, 3rd July 1939, Vol. 209, No. 1
pp- 33-36)

NATURAL VIBRATION AND DAMPING oF Gas
BusBLEs IN Liguips.—E. Meyer & K.
Tamm. (Akust. Zeitschr., May 1939, Vol. 4,
No. 3, pp. 145-152.)

TueE Prastic-Erastic  StATE [Theory :
Necessity of including Hydrodynamical
Theory for Calculations of Elasticity Moduli,
Oscillations, etc., of Liquids].—K. Benne-
witz & H. Roétger. (Physik. Zeitscky., 15th
June 1939, Vol. 40, No. 12, pp. 416—428.)

»

THE VELOCITY OF SOUND IN Liguip HELIUM
UNDER PRrREssURE.—]. C. Findlay & others.
(Phys. Review, 1st July 1939, Series 2, Vol.
56, No. 1, p. 122)



522 THE

PHOTOTELEGRAPHY AND TELEVISION

4020. PoST-ACCELERATION IN CATHODE-RAY
Tuses.—Rogowski & Thielen. (See 4097.)

4021. PAPERS ON FLUORESCENT MATERIALS.—(See
under ““ Subsidiary Apparatus & Materials.”’)

4022. THE * SYNTHETIC "’ METHOD FOR THE STUDY
OF NON-SINUSOIDAL PPERIODIC REGIMES [e.g.
in Saw-Tooth Oscillators].—Quilico : Sartori.
(See 3911.)

4023. CaPACITY-MODULATED CATHODE-RAY Scan-
NING TUuBES.—M. Knoll & IX. Theile. (T.F.T.,
Supp. No., Nov. 1938, Vol. 27, pp. 538-540.)
‘““In the scanning tubes previously known the
picture signal results from a change either in the
number of secondary electrons set free from the
screen surface, or in the resistance of the screen [cf.
Theile, 217 of January], or finally in its charge.
The present paper discusses a fourth possibility,
namely the generation of the picture signal by the
charging of a light-dependent capacity and the
subsequent discharge across a secondary-emission
discharge path.”” Preliminary experiments are
described.

4024. ELECTRON  SCANNERS FOR  PRODUCING
IMAGES OF THE STRUCTURE OF SURFACES AND
TuiNy Fiims.—Knoll & Theile. (See 4111.)

4025. O THE ProBLEM oF ErLkcTricAL IMAGE
StorAGE [General Survey, including the
Behaviour of Insulating or Quasi-Insulating
Mosaics and of Semiconducting Mosaics].—
G. Krawinkel, W. Kronjiger, & H. Salow.
(I'.F.T., Supp. No., Nov. 1938, Vol. 27, pp.
527-533.) ) )

For the writers' work on semiconductor pick-up
tubes see 1065 of March and back reference. In
spite of the apparently greater promise presented
by the use of semiconductors, researches on the
insulating type are still in progress.

4026. SURVEY oF TELEVIsIoN Pick-Up DEVICES. —
K. Mcllwain. (Journ. of Applied Phys.,
July 1939, Vol. 10, No. 7, pp. 432-442.)

4027. Ox THE MODE OF ACTION OF IMAGE Pick-Up
TuBES AND ON INCREASING THEIR SENSI-
TIVITY [Survey of Methods of Increasing the
Energy of the Released Photoelectrons, by
means of an Accelerating Voltage, etc:
leading to the Image-Converter Cathode-Ray
Scanner (Lubszynski & Rodda, Knoll) and to
the German P.O. Type, 1938 Berlin Exhibition
(Fig. 5)]—W. Heimann. (T.F.T., Supp.
No., Nov. 1938, Vol. 27, pp. 541-544.) See
also Knoll, 216 of January.

4028. AN I1cONOSCOPE PRE-AMPLIFIER [raising
Output Current {of a Few Tenths of a
Microampere) to give One-Quarter Volt,
before Mixing, Clipping, & Transmission
Processes: employing Five Type 1851
Valves].—A. A. Barco. (RCA Review, July
1939, Vol. 4, No. 1, pp. 89-107.)

4029. THE AnarLvsis oF Two TypeEs orF VIDEO

AmpLIFIER. —Epstein & Donley. (In paper
dealt with in 3912, above.)
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4030. A CoLoURED LiGHT RELAY [for Colour Tele-
vision, etc : Exhibited at 1938 Berlin Show :
Combination of Polariser, Kerr Cell, * Step-
ped ” Wedge (Mica), & Analyser].—G.
Otterbein. (T.F.T., Supp. No., Nov. 1938,
Vol. 27, pp. 550-551.)

4031. A NEW LARGE-SURFACE LIGHT RELAY FoR
INTENSITY, COLOUR, OR PLANE-OF-POLARISA-
TioN CoNTrROL.—M. von Ardenne. (T.F.T.,
June 1939, Vol. 28, No. 6, pp. 226-231.)

‘“ A short time ago the writer described cathode-
ray projection apparatus with ‘ light-relay screens,’
in which the electro-optical effect in the direction
of an electric field in eccentric crystals is utilised,
and in special arrangements is doubled by the
artifice of a reflecting backing to the crystal layer
[2432 of June & back reference, and 3633 of Sep-
tember]. The screen units there described can also,
as will be shown in the present paper, be set up as
simple relays for the intensity, colour, or plane-of-
polarisation control of large quantities of light . .
The simplicity of the large-surface light relay, its
remarkably small capacity per square centimetre of
relay surface, and its universal applicability, should
soon make it an indispensable component for the
solution of many problems in electro-optics.”” The
fact that the electro-optical effect on which the
device functions depends only on the magnitude
of the potential difference, and not on the field
strength, enables the thickness of the crystal layer
to be increased so as to reduce the total capacity,
this increase being limited by the increase in double
refraction and in absorption by the zinc blende.
Experiments seem to indicate that thicknesses up
to 3 mm are reasonable for pure crystals: such a
thickness would bring the capacity down to 1.5
picofarad per sq. cm. This means, for instance,
that relay surfaces several decimetres square could
have building-up times very small compared with
the framing-period, or even the line-period, of
modern television.

Apart from television, the relay as an intensity
control has applications to photography and
stroboscopy. As a colour control its chief field will
be television in colour (for Otterbein’s suggested
use of the Kerr cell for this purpose see 4030, above).
Its extremely good optical efficiency makes it very
promising for this, and by using it as described
on p. 230 (bottom of r-h column) a complete
coincidence of the three coloured lines on the screen
can be attained, so that there is no flicker of colour
and no colour grating to be seen on close viewing.
The writer refers to his previous paper (4443 of
1938) in which he showed the improvement in the
impression made on the viewer by colour in tele-
vision even on the present-day frequency band :
the new device should therefore have an immediate
interest. The principle of the use as a colour-control
is illustrated in Fig. 1 (bottom diagrams) and Fig. 5.
Since the cell produces approximately the same
phase differences for the various rays of the visible
spectrum (Schramm, 1876 of 1936), the use of a
‘* path-difference ”’ plate is necessary to introduce
the required dependence on wavelength. By
suitable choice of material, thickness, and orienta-
tion for this plate the ‘ ground "’ colour (z.e. the
colour when the cell is free from applied voltage)
can be set at any point in the range of polarisation
colours of the 1st to the nth order.
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As regards the use of the screen as a control of

plane

of polarisation (Fig. 1, centre), the applica-

tion to stereoscopic television will be dealt with

later

by Gréttrup :  the device should also be

valuable in film projection.

4032.

4033.

4034.

4035.

4036.

4037.

INVESTIGATIONS ON THE FaRaDAY EFFECT IN
TraNsPARENT MEDIA [Measurement of State
of Polarisation of Light which has passed
through Kerr Cell filled with Nitrobenzol in
Magnetic Field : Agreement with Theory :
Value of Temperature Coetficient of Verdet
Constant of Nitrobenzol].—F. Gabler.
(Naturwiss., 28th April 1939, Vol. 27, No. 17,

P 274)

A THEoRY o0OF ELECTRIC POLARISATION,
ELECTRO-OrTIicAL KERR EFFECT. AND ELEC-
TRIC SATURATION IN [LIQUIDS AND SOLUTIONS.

A. Piekara. (Proc. Roy. Soc., Series A,
1st May 1939, Vol. 171, No. 944, p. S43:
abstract only.)

THE IMPORTANCE OF THE [Mechau] PicTURE-
STABILISING PROJECTOR as A TELEvIsioN
FiLm TransMmMITTER [for Use with Disc
Scanner, Farnsworth Image-Dissector, or
Iconoscope].—F. Schroter. (7.F.T., Supp.
No., Nov. 1938, Vol. 27, pp. 534-537.) A
summary was dealt with in 1985 of May.

APPLICATION OF MoTioN-PICTURE I'iLm TO
TELEvIsION [Special Requirements for Inter-
mittent-Movement Projector wused with
Iconoscope : an Experimental ‘' Rocking
Mirror ' Projector using Continuously Mov-
ing Film : etc.].—E. W. Engstrom, G. L.
Beers, & A. V. Bedford. (RCA Review, July
1939, Vol. 4, No. 1, pp. 48-61.) The inter-
mittent-movement system ‘‘is considered
best at present.” Cf. 4034, above.

THE INFLUENCE, ON THE IORM OF TELE-
VISION SIGNALS, OF THE CONDITIONS OF
EMPLOYMENT oF THE EQuipMENT [Broad-
casting, Running Commentaries, etc : Inter-
lacing or No Interlacing (also, Interlacing of
Order higher than 2): Dullont System :
French Thomson-Houston Signals: etc.].—
J. L. Delvaux. (Bull. de la Soc. frang. des
Elec., July 1939, Vol. g, No. 103, pp. 559—
568.)

A TeLEvISION Pick-Uur VAN oF THE R.P.F.—
G. Weiss, D. von Oettingen, & G. Turetschek.
(T.F.T., Supp. No., Nov. 1938, Vol. 27,
PP 544-549.)

Including an appendix on the calculation of the
background-noise reduction factor (see the section
on the amplifier, on p. 545) and another on the
' pulse-generating tube” (I'ig. 11) and its use for
checking the performance of the amplifier.

4038.

TeLEvISION Pick-Up oOvER TELEPHONE
CABLE Pairs [from Madison Square Gardens
to Radio City].—(Bell Lab. Record, June
1939, Vol. 17, No. 10, p. 313.) For Clark’s
paper on such a use of telephone cable see
1369 of 1935. Cf. also Padel, 2862 of July.
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4042.

4043.

4044.

4045.

4046.

4047.

4048.
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WIDE-BaNDp CaBLES {Preliminary Considera-
tions on Field-Strength Distribution within a
o.25cm Copper Conductor at Frequencies up
to 4 Mc/s, Optimum Ratio of Diameters as
Function ot Specific Resistance of Con-
ductors, Kilometric Attenuations : German
Types, with Spiral Styroflex or Frequenta
Disc Insulation].—H. Decker. (7.F.T.,
Supp. No., Nov. 1938, Vol. 27, pp. 551-554.)

CoNCENTRIC P’AIRs For HIGH FREQUENCIES
[French P.O. Television Cables : Methods of
Measurement, particularly for Irregularities :
Interpretation of Results obtained in FFactory
and on Laid Cables: Distortionless Trans-
mission possible over Very Great Distances :
Limit more probably set by Other Causes
such as Imperfect Matching of Repeaters].—
L. Parcé. (Ann. des Postes, T. et T., May &
June 1939, Vol. 28, Nos. 5 & 6, pp. 362—389
& 433-450.)

MEASURING THE TRANSMISSION SPEED OF
THE CoaxiAL CaBLE.—]. F. Wentz. (Bell
Lab. Record, June 1939, Vol. 17, No. 10,
Pp- 309-313.)

Hi1GH-DEFINITION TELEvVISION.—P. Mertz.
(Journ. of Applied Phys., July 1939, Vol. 10,
No. 7, pp- 443-446.)

ProBrEMs OF TELEVISION TRANSMISSION
[General  Account].—P. C. Goldmark.
(Journ. of Applied Phys., July 1939, Vol. 10,
No. 7, PP 447-454.)

TELEVISION RECEIVING AND REPRODUCING
SystEMs [General Account].—E. W. Eng-
strom.  (Journ. of Applied Phys.,, July
1939, Vol. 10, No. 7, pp. 455—464.)

Discussions oN “ THE LoNDON TELEVISION
SERVICE”® AND ‘““THE DMarcoNI-E.M.I1.
TELEvVISION SvysTEM.—DMacnamara & Birk-
inshaw : Blumlein, Browne, Davis, & Green.
(Journ. I.E.E., Aug. 1939, Vol. 85, No. 512,
PP- 271-279.) See 637 of February.

ProbuctioNn PROBLEMS OF TELEVISION.—
D. K. Woolfe Murray. (Journ. Television
Soc., No. 1, Vol. 3, 1939, pp. 1-7.)

PROBABLE INFLUENCES OF TELEVISION ON
SocieTy.—D. Sarnoft. (Journ. of .Applied
Phys., July 1939, Vol. 10, No. 7, pp. 426~
431.)

THE B.B.C. QUESTIONNAIRE ON POPULARITY
oF TELEvisioN ITEMS.—(Journ. Television
Soc., No. 1, Vol. 3, 1939, p. 31.)

A TEeLEVISION-DEMONSTRATION SYSTEM FOR
THE NEwW YorRkK WoRLD's FaIr [including
the  Flask "’ Receiver with Front-Excited
Screen, giving Bright Image for Daylight
Viewing].—D. H. Castle. (RCA Review,
July 1939, Vol. 4, No. 1, pp. 6-13.)

MAGNETIC TELEVISION RECEIVER.—W. T.
Cocking. (Whaireless World, 29th June 1939,
Vol. 44, pp. 602-604, and oOth, 13th, &
2oth July 1939, Vol. 45, pp. 13-17, 35-40,
& 57-62.)



524

4O51.

4052.

4053.

4054.

4055-

4056.

4057.

4059.

4000.

. ELECTRICAL

THE

Tue PHiLIPS LARGE-SCREEN TELEVISION
RECEIVER [giving Projection Picture 18" X
14471.—P. W. S. Valentine. (Journ. Tele-
vision Soc., No. 1, Vol. 3, 1939, pp. 7-1I:
Discussion pp. 12-14.)

SERVICING IN RELaTION TO TELEVISION
REcCEVERs.—D. W. Parratt. (Journ. Tele-
vision Soc., No. 1, Vol. 3, 1939, pp. 14-25:
Discussion pp. 25-28.)

STEERING BY TELEVIsION [Some Systems of
applying Television to Direction Finding
and Blind Landing, already Subject of
Patents].—(Wireless World, 2oth July 1939,
Vol. 45, pp. 51-52.)

THE LELECTRICAL TRANSMISSION OF PICTURES
[Short Historical Survey (from Bain, 1842,
and Caselli, 1855): Modern Facsimile
Systems, including the Use of Constant-
Amplitude, Variable-Length Signals for
Half-Tone Pictures, to avoid the Fading
Effects on Amplitude Modulation : Limits of
Speed & Detail: Synchronising Systems :
Applications].—L. V. Kamenarovic. (A4lta
Frequenza, July 1939, Vol. 8, No. 7, pp.
444-464.)

O~ THE THEORY OF LELECTRONIC SEMI-
coNDUCTORS [Discussion of Discrepancies
between Wilson's Theory and Recent Experi-
ments : Proposed Extension of Wilson’s
Theory].—B. R. A. Nijboer. (Proc. Phvs.
Soc., 1st July 1939, Vol. 51, Part 4, No. 286,
PpP- 575-584.) For Wilson’s theory see 1932
Abstracts, p. 108.

Tue MEeaN FREE PATH oF ELECTRONS IN
PorLar CrvsTaLs [Calculations: Mobility :
Comparison with Experimental Materials
on Semiconductors and Substances showing
Photoconductivity].—H. Fréhlich & N. F.
Mott. (Proc. Rov. Soc., Series A, 7th July
1939, Vol. 171, No. 947, Pp. 496-504.)

OpTICAL PROPERTIES OF THE ALKALI METALS
(with Curves].—H. B. Briggs. (Bell Lab.
Record, July 1939, Vol. 17, No. 11, pp. 343—
346.) For previous work see 221 of January.

CONDUCTIVITY OF  ALKALI
HarLipE CrystaLs wiTH ADDITIONAL CoL-
OURING MATTER [does Not Obey Ohm's Law,
which is Valid when Colouring Matter is
Removed].—Z. Gyulai. (Zeitschr. f. Physik,
No. 1/2, Vol. 113, 1939, pp. 28-35.)

ON THE INTERNAL PPHOTOELECTRIC EFFECT
[Considerations of Electron Energy Levels
in Crystals of Alkaline Halides, and Experi-
mental Verification by Method of ** Optical
Probes ’].—P. S. Tartakovsky. (Bull. de
U'Acad. des Sci. de 'URSS, Série Physique,
No. 5/6, 1938, pp. 680-694: in Russian,
with short French summary.)

THE QUANTUM EQUIVALENT IN THE CASE
OF THE PrRIMARY CURRENT OF THE INTERNAL
PHOTOEFFECT [only holds for a Relatively
Small Spectral Region at the Maximum of
the Current Curve].—F. Hlucka. (Zeifschr.
f. Physik, No. 1i/2, Vol. 113, 1939, PP
56-60.)
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STUDIES IN PHOTOELECTRIC PHOTOMETRY :
A PHOTOEMISSIVE CELL SPECIALLY DESIGNED
FORrR HIGH-I’RECISION MEASUREMENTS Causes
of Imperfectly Proportional Response:
Design of Cell giving ’roportional Response,

with Disc Cathode and Guard-Ring: Test-
ing, Response, Potential Characteristics,
etc.].—G. A. Boutry & P. Gillod. (Phil.

Mag., Aug. 1939, Series 7, Vol. 28, No. 187,
pp. 163-184.) Cf. 3305 bis of 1938.

THALLIUM-SULPHIDE  PHOTOCELLS  WITH
‘ PoSITIVE ' PHOTOEFFECTS [Electron Pass-
age from Metal into Semiconductor] OF THE
BARRIER LAYER [Spectral Sensitivity over
Very \Wide Range, Maximum at 1p:
Sensitivity to X-Rays 65 Times greater
than That of Selenium Cells: Efficiency
0.537%]—B. T. Kolomiec [Kolomiets].
(Bull. de I'"Acad. des Sci. de 'URSS, Série

Physique, No. 5/6, 1938, pp. 689-704: in
Russian, with English summary.) For
previous work see 4489 of 1938.

Two KREMARKABLE EXAMPLES OF NON-

ADDITIVITY OF I’HOTOELECTRIC EFFECTS
WITH SIMULTANEOUS LuMiNous FLUX [with
Thallofide and Selenium Cells: Effect of
Superposition of Continuous Intense lllum-
ination on Feeble Modulated One].—G.
Liandrat. (Comptes Rendus, 1oth July 1939,
Vol. 209, No. 2, pp. 101-103.1 For Schén-
wald’s paper on the measurement of photo-
electric currents in semiconductors, in which
the non-additive effects were first announced,
see 1933 Abstracts, p. 107.

Tur WAVELENGTH VARIATION OF THE
NUCLEAR PHOTOEFFECTS: WITH APPENDIX
—THE RADIOACTIVE ISOTOPES OF SELENIUM.

W. Bothe & W. Gentner. (Zeitschr. f.
Phys., No. 1/2, Vol. 112, 1939, PP. 45-64.)

THE SELENIUM PHOTOELEMENT : 11—
CURRENT/VOLTAGE RELATIONS [Behaviour
in Stationary Electric Field : Effect of Type
of Exciting Light, Light Current Density,
and Temperature: Probable Existence of
Two Zones in Photoelement].—A. Becker.
(Zeitschr. f. Physik, No. 11/12, Vol. 112,
1939, pp. 620-647.) For I see 631 of 1938.

MEASUREMENTS AND STANDARDS

A NEw [Free-Wave] MeTHoD OF DETER-
MINING THE PROPERTIES OF DIELECTRICS
AT CENTIMETRIC WAVELENGTHS.—M. Velasco
& G. L. Hutchinson. (Proc. Phys. Soc.,
1st July 1939, Vol. 51, Part 4, No. 286,
pp. 089-694.)

“ The method is etfectively a measurement of the
real and imaginary parts of the dielectric constant

The real part gives rise to the induction

current in the medium, whilst the imaginary part is
related to the conduction current and hence to the

absorption.”’

The secondary wave ° retlected ™

from a slab of the dielectric material interferes
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with the incid=nt parallel beam. The amplitude
produced at a distance from the slab, of known
area and thickness (eqn. 6), can be measured and,
with the positions of the interference maxima and
minima, gives sufficient data for determination of
the diclectric properties. The method * requires
only relatively small amounts of the substance and
is particularly applicable to measurements on solid
materials . . . it has been employed at a wave-
length of 12 cm to measure the refractive indices
and the absorption coefficients of some common
laboratory substances. The results obtained are
given and briefly discussed.”

4007. MEASUREMENTS OF CURRENTS, \OLTAGES,
AND IMPEDANCES DOWN TO 20cM WAVE-
LENGTH.—M. J. O. Strutt & K. S. Knol.
(Hochf:tech. u. Elek:akus., June 1939, Vol. 53,
No. 6, pp. 187-195.)

Indicating instruments for voltage measurements
in the short-wave range are dealt with in §1. The
circuits of three known diode voltmeters are shown
in Fig. 1, the arrangement for determining the
diode characteristics in Fig. 2. Equivalent circuits
for these voltmeters are derived (Fig. 5) and their
properties discussed, with particular reference to
their impedance when connected to other apparatus
(formulae 1.5, 1.6). I1g. 6 shows a short-wave
diode designed for use in these circuits. Indicating
instruments for currents in the decimetric wave
range, and their calibration, are <liscussed in §11.
Fig. 7 sketches a compensation hot-wire milliam-
meter working by air expansion, I'ig. 8 thermo-
junctions in a high vacuum. Ior comparison and
calibration of current meters down to 20 cm wave-
length an instrument is described whose scheme is
shown in Fig. 9 and practical development in
Figs. 10-12, in which particular care is taken that
the same currents, or currents in a known relation,
shall flow through the two instruments under
comparison. The hot-wire milliammeter of Fig. 7
is regarded as the standard instrument for all
waves down to 20c¢m, and the thermojunctions
are compared with it. Al are calibrated with
direct current ; it is found that alternating currents
of wavelength 20 cm can be measured with errors
of less than 2%.

Metheds of measuring resonance curves and
impedances (§111) are based on the circuit of
Fig. 13, which includes a diode voltmeter; relative
calibration is carried out with the aid of a thermo-
junction (§1). Fig. 16 shows the apparatus for
wavelengths of about 1m, Fig. 18 two oscillators
for the ranges 1-2m and 2—4m respectively.
The circuit of Fig. 13 and its use are described
in detail. A circuit for the absolute calibration
of a diode voltmeter with a calibrated thermo-
junction (Fig. 19) is described in §1v; Fig. 20
shows the apparatus for wavelengths of about
4m. For wavelengths of about 1 m the circuit of
Fig. 21 is suitable; it includes a parallel-wire
circuit with wires whose cross-section is shown in
Fig. 22. The diode voltmeter moves along these
wires, making slip contacts with the halves of the
split outer casing. The measurements are found to
show that, with the diodes used, the electron
transit time has no etiect on the rectification for
wavelengths down to 1 m.
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4068. A BRIDGE FOR SEPARATING THE COMPONENTS
orF TRAVELLING WAVEs [by which the
Incident, Reflected, and Standing Waves
of Voltage on a Transmission Line may be
Separated for Simultaneous and Independent
Measurement : Other Applications|.—H. E.
Hartig & C. Brunetti. (Elec. Engineering,
Aug. 1939, Vol. 58, No. 8, pp. 345-346.)

4069. MEASURING THE TRANSMISSION SPEED OF
THE CoaxiaL CasrLE.——]. I. Wentz. (Bell
Lab. Record, June 1939, Vol. 17, No. I0,
pp- 309-313.)

4070. THE EvALUATION OF OPEN aND CLOSED
CircUIT MEASUREMENTS ON HOMOGENEOUS
CaBLES [Metheds of Approximation : Their
Validity].—F. Sommer. (E.N.T., May 1939,
Vol. 16, No. 5, pp. 127-134.

IExact methods of derivation of cable constants
from the fundamental equations are summarised in
§1.1; Kaden’s method of approximation for the
evaluation of the constants (596 of 1937) is given
in §1.2; the regions (Fig. 2) are investigated in
which it can be applied to determine inductance,
resistance, and capacity with an accuracy within
1%. A method of approximation for low fre-
quencies is given in §1.3. In § 11 the usual circuits
for open- and closed-circuit measurements are
given ; it is shown how the magnitudes entering
into the approximation methods may be derived
from the measured data. It is found that for most
cables the approximate methed can be used if the
length of the cable is less than a quarter wave-
length. The mathematical derivation of the
formulae and approximations used is given in an
appendix.

4071. SYSTEMATIC MEASUREMENTS OF H1GH RESIST-
aNcES AT Hicn FREQUENCIES.—A. Bressi.
(Bollettino del Centro Volpi di Elettvologia,
English Edition, Dec. 1938, Year 1, No. 4,
pp. 21-30: in English.) The full Italian
paper was dealt with in 4500 of 1938. For
Viti's paper on the dynatron method
extended to ultra-high frequencies see 4499
of 1938.

4072. PARALLEL-RESONANCE METHODS FOR PRECISE
MEASUREMENTS OF HIGH I[MPEDANCES AT
Rapio I'REQUENCIES, AND THEIR Cowm-
PARISON WITH THE ORDINARY SERIES-
REsoNaNcE MetHODS.—D. B. Sinclair.
(L’Onde Elec., June 1939, Vol. 18, No. 210,
pp. 260-277 : to be contd.) French version
of the Proc. I.R.E. paper dealt with in 1619
of 1039.

4073. CORRECTION TO THE PAPER ‘' CONTRIBUTION
T0 LEAKAGE CALCULATION WITH ASYM-
METRICAL Disc  WiNDINGs ' [Corrected
Formulae|.—Knaack. (Arch. f. Elektrot .
14th June 1939, Vol. 33, No. 6, pp. 417-418.)
See 3342 of August.

4074. A FREQUENCY-MEASURING ARRANGEMENT OF
Hicu Accuracy [within 1 X 107% for
Frequencies 0.3-1500 kc/s: developed from
the Griineisen/Merkel ‘‘ Standard Note Gen-
erator ’].—H. O. Kneser & H. Knotzel.
(Zeitschy. f. tech. Phys., No. 8, Vol. 20,
1939, PP. 242-244)

The principle of the methcd is to tune the

D
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“standard generator " (left-hand side of Fig. 1),
either at its fundamental or at one of its harmonics,
to the frequency under measurement, or one of its
harmonics. The frequency of the * standard
generator ' is obtained from its variable-condenser
reading by a semi-empirical formula, whose con-
tinued validity is checked before and after each
measurement by comparison with a fixed standard
frequency.

The variable ‘' standard generator” is loosely
but constantly coupled, through a resistance-
coupled amplifier, to headphones or loudspeaker.
The quartz-controlled standard-frequency generator
QS is connected across the same amplifier : its
single frequency is about 100 kc/s, while the
frequencies of the ‘‘standard generator” are
always below 20 kc/s. Audible combination tones
are therefore produced with the fundamental
quartz-controlled frequency only, so that zero
combination tone indicates that the particular
‘““standard generator "’ {requency is a simple
fraction of the quartz-controlled frequency.

«

FREQUENCY MEASUREMENTS CARRIED OUT
BY THE L. [.AR. ConTrOL CENTRE AT SESTO
CaLENDE.—L. Sponzilli. (U.R.S.I. Proc. of
1933 Gen. Assembly, Vol. 5, Fasc. 1, 1938,
pPp- 230-235: in Italian, with French
summary.)

4075.

A DyNavic MEASUREMENT OF THE ELAsTIC,
ELECTRIC, AND P1EZOELECTRIC CONSTANTS OF
ROCHELLE SALT [Measurement of Resonant
Frequencies and Impedance of Vibrating
Crystals : Difference from Statically-Mea-
sured Piezoelectric Constants is attributed to
Finite Relaxation Time for Piezoelectric
Elements]. —W. P. Mason. (Phys. Review,
1st June 1939, Series 2, Vol. 55 No. 11,
P. 1141 : abstract only.)

ANOMALY OF THE Sreciric HEAT oF PoTas-
siuM  DIHYDROGEN D’HOSPHATE AT THE
UppeEr Curie Point [Result bearing on
Dielectric Properties of Rochelle Salt and
Other Substances].—W. Bantle & P.
Scherrer. (Nature, 10th June 1939, Vol. 143,
P. 980.

THE DEPENDENCE oOF INTERNAL FRICTION

IN METaLs oN GraiN Size.—Randall, Rose,
& Zener. (See 4009.)

4076.

4977.

4078.

4079. NEw CONTRIBUTION TO THE QUESTION OF
TIME-IKEEPING |RREGULARITIES OF CLOCKS
1IN GREENWICH AND GOTTINGEN.—H. Gockel.
(Zeitschr. |. Physik, No. 3/4, Vol. 113, 1939,
pp. 18%-191.)

The parallelism of discontinuities in time-keeping
of clocks in Greenwich and Géttingen, found in a
former paper (2039 of May and back references) is
also shown here by the examination of further data,
which may indicate that a common external cause
is acting on the clocks.

4080. RECENT COMPARISONS OF THE ELECTRICAL
Units oF Various CoUNTrIES [Standard
Ohms and Weston Cells]. —A. Pérard, M.
Romanowski, & M. Roux. (Comptes Rendus,
3rd July 1939, Vol. 209, No. 1, pp. 23-25.)
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4081. ADJUSTMENT oF ELEctrIcAL UNITs [Reasons
against Change in the Value of the Ohm :
Preferable to change Ampere and Volt].-
P. Vigoureux.  (Nafure, 15t July 1930,
Vol. 144, pp. 32-33.)

4082. THE Usk ofF Gas-FILLED Lavps as HIGH.
DissipaTioN, HiGH-FREQUENCY RESISTORS,
ESPECIALLY FOR PPOWER MEASUREMENTS
'Hydrogen-Filled Lamp possessing unusually
Great Heat-Dissipating Ability and Other
Advantages].—1. G. Linder. (RCA Review,
July 1939, Vol. 4, No. 1, pp. 83-83))

4083. EEXPERIMENTS ON AN KELECTRONIC WATT-
METER.—L. Vallese. (dlta Frequenza, July
1939, Vol. 8, No. 7, pp. 427-443.)

Author’'s summary :—* Some types of valve
wattmeter are reviewed [Mallet, 1933 Abstracts,
p- 634, and back reference : Neri, 1934 Abstracts,
p- 317 : DPierce, 2756 of 1936, and Wey, 4229 of
1937], and then the working of one of these types,
based on the properties of valves with two control
grids [heptodes : the type is that of the last two
references above] is examined from the point of
view of the conditions for maximum sensitivity and
minimum error. The theoretical conclusions agree
with the experimental results.

" The circuit diagram of the arrangement is given
(two heptodes are used, the microammeter giving a
differential reading], together with the calibration
curve and the results of tests on the effects of varia-
tion of the frequency, of the power factor, and of the
anode and heating voltages, on the indications of
the wattmeter. Some diagrams illustrate the
results of measurements of the no-load losses of a
modulation transformer at constant voltage and
varying frequencies.” It is concluded that with
careful use the wattmeter should prove a very
valuable laboratory instrument.

4084. THE PRODUCTION AND MEASUREMENT OF
SMaLL VOLTAGES AT Rabpio FREQUENCIES
for the Calibration of the Attenuators of

Signal Generators|.-—A. Pinciroli. (Alta
I'requenza, June 1939, Vol. 8, No. 6, pp.
363-376.)

Author’s summary :—'* Some of the methods

proposed for the calibration of r.f. attenuators are
described. A method is then given which from
various points of view seems to present advantages
over these: it is based on a special property of
the characteristic curves of valves [in the region of
negative grid bias]. The method is simple, for it
replaces r.f. measurements by the measurement of
direct currents, and the apparatus is cheap: in
tact, only a precision d.c. microammeter is required.
It is shown that the correct application of the
method allows r.f. voltages to be calibrated over a
wide range of amplitudes (from a few tenths of a
microvolt to some tenths of a volt) with a precision
within about 1%.” The simple circuit is shown in
Fig. 5, while an improved circuit, with two valves
in opposition, is given in Fig. 6 : here both poles
of the condenser are insulated and symmetrical
with respect to earth.

Analysis (eqns. 9-16) shows that the method can
be applied to amplitude-modulated r.f. currents as
well as unmodulated ; a correction can be made
for the error introduced by high values of modula-
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tion percentage. In the final section the various
methods are compared : the one which is judged
to be the most accurate (Fig. 3, Section 2c: a
thermojunction/millivoltmeter combination is used)
has certain disadvantages over the proposed method,
such as delicacy, square-law indication instead of
linear, and greater limitations as to frequency
(although by using a special thermojunction with
separate heating, and a short very fine wire for the
standard resistance, the frequency error can be kept
low) : the writer’s method *‘ is utilisable even at the
highest radio frequencies.”

A NeEw TvypPE- VacuuM THERMOELEMENT
[Rugged, Sensitive, Single-Junction: pri-
manly for Investigations on High-\Velocity
Molecular Beams].—I. Amdur & H. Pearl-
man. (Review Scient. Instv., June 1939,
Vol. 10, No. 6, pp. 174-175.)

4085.

AN ELECTROSTATIC ANALYSER FOR COMPLEX
WavEs oF SmarL  AvepLiTupE.—]. C.
Prescott. (fourn. I.E.E., Aug. 1939, Vol. 85,
No. 512, pp. 302—-308 : Discussion pp. 309—
313.) A summary was dealt with in 2056
of May.

4086.

4087. A PrRECISE HIGH-FREQUENCY INDUCTOMETER
[Settings are Reproducible to within 1/100th
Microhenry and 1/100oooth Ohm].—L. E.
Herborn. (Bell Lab. Record, July 1939,
Vol. 17, No. 11, pp. 351-352.) Lor use with
the s-megacycle bridge (2699 of 1937} if the
inductance to be measured is below 10 uH,
when the use of a capacitance standard is
rendered difficult by the size of the condenser
necessary.

NOTES ON THE DVYNAMICS OF INSTRUMENTS
[Interpretation of Fundamental Equations to
tacilitate Use of Instruments in Practical
Applications to Unusual Conditions: e.g.
Noise-Meters and Other Measuring Instru-
ments for Unsteady Loads].—T. A. Rich.
(Gen. Elec. Review, July 1939, Vol. 42,
No. 7, pp- 311-316.)

4088.

[NSTRUMENTS INCORPORATING THERMIONIC
VALVES, AND THEIR CHARACTERISTICS.-
James, >olgreen, & Warren. (/fourn. 1.EE.,
Aug. 1939, Vol. 85, No. 512, pp. 242262
Discussions pp. 262-271.) See 3283 of
August.

4089.

PorTaBLE HiGH-I'REQUENCY TRANSMISSION-
MEASURING SET [up to 150ke/s: Type
30A].—17. R. Dickinson. (Bell Lab. Record,
Aug. 1939, Vol. 17, No. 12, pp. 385-389.)

I'rEQUENCY CoOMPENSaTION FOR A.C. IN-
STRUMENTS [by Use of a Closed R, C, L Circuit
as a Frequency-Dependent Series Resistance :
I1ts Calculation, and the Resultant l.oss in
Sensitivity].—C. H. Sturm. (Funktech.
Monatshejte, June 1939, No. 6, pp. 161-163.)

4090.

400T.

MILLIVOLTMETERS WITH SWINBURNE TEM-
PERATURE CoMpENsaTiON.—Ya. S. Aver-
bukh. (Izvestiva Elektvoprom. Slab. Toka,
No. 4, 1939, pp. 39-46.) Design formulae
and practical suggestions. See also Brooks,

660 of 1937.

4092,
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4093. PLAN FOR A MEASURING APPARATUS FOR
VErRY INTENSE CONTINUOUS CURRENTS :

THE KILOAMMETER AND THE MAGNEMETER,
and NEw DEVICE FOR THE MEASUREMENT OF
INTENSE ConTINUOUS CURRENTS [[lexible
Solenoid (to surround Conductor) and
Fluxmeter].—R. Fortrat : B. Tsai. (Journ.
de Phys. et le Radium, April 1939, Series 7,
Vol. 10, No. 4, pp. 190-194: June 1939,
No. 6, p. 105S.) For Tsai's device see also
Recherches et Inventions, July 1939, Vol. 19,
No. 279, pp. 145-148.

ON THE DossIiBILITY oF REALISING a Now
MAGNETOMETRIC ARRANGEMENT [primarily
for Measurement of the Ilarth’s Magnetic
Field : Compensation Method based on
Wiedemann-Matteucci Effect in [erro-
magnetic Wire traversed by Alternating
Current].—G. Valle & G. Tribulato. (La
Ricerca Scientifica, June 1939, 1oth Year,
No. 6, pp. 569—571.)

AN INSTRUMENT FOR MAGNETIC MEASURE-
MENTS [Fluxometer based on Uniforinly
Rotating Disc Armature].—G. Cocci & R.
Sartori. (L’Elettvotecnica, 10th April 1939,
Vol. 26, No. 7, pp. 292-297.)
MEASUREMENTS ON THE DIELECTRIC CON-
STANT OF CO, at 25°, 50° anD 100° C UP TO
1700 ATMOSPHERES.—Michels & Kleerekoper.
(Physica, July 1939, Vol. 6, No. 7, pp. 530
590.)

SUBSIDIARY APPARATUS AND MATERIALS

4097. PosT-ACCELERATION IN CATHODE-RAY TUBES.
—Rogowski & Thielen. (Avch. f. Elektrot.

14th June 1939, Vol. 33, No. 6, pp. 411—417.)

The action of the post-acceleration lens (placed
after the deviating plates, Fig. 3) is illustrated
diagrammatically in Figs. 3-8 and investigated
theoretically. The authors find and verify experi-
mentally that ‘‘ to reach accurate conclusions on
post-acceleration, the post-acceleration field should
not be replaced by an electrical double layer
(¢f. Schwartz, 3627 of September). The axially
symmetrical form of the distribution of the
accelerating field must be taken into full account
and the radial forces considered. In this case the
special result is found that, for sufficiently high
accelerating voltage, the sensitivity of a cathode-ray
tube increases with the accelerating voltage, with
simultaneous reversal of the direction of deviation.
Normal sensitivity can indeed be reached without
accelerating voltage, and under certain circum-
stances, surpassed. lixperiments show that this
d=duction is correct and it is thus to be expected
that the new result will have a favourable etfect on

4094.

4095.

4096.

the construction of sensitive cathode-ray

oscillographs.”

4098. THE ATTAINMENT OF Hicn RECORDING
SPEEDS WITH A SeaLED-OFF, PURELY

Erectrostatic CaTHODE-RaY TUBE [i.e.
with Llectrostatic Focusing and Deflection :
Adequate Blackening of Photographic Plate
at Speed of 14 coo km/s with Anode Voltage
ot 15 kV, Sensitivity o.0;7 mm/V].—Katz &
Westendorf. (Zeitschr. f. tech. Phys., No. 7,
Vol. 20, 1939, pp. 209-212))

D 2
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4099. ELECTRON-OpPTICAL THEORY OF THE PLANE
IbeaL ConNDENSER.—Herzog. (Zeutschr. f.
Physik, No. 3/4, Vol. 113, 1939, pp. 166-187.)

" The paths of charged particles passing through
an ideal plane condenser, whose field is homo-
geneous up to its edge and sharply bounded, are
calculated and discussed. In addition to the

deviation, there is an effect similar to that of a

cylindrical lens; the positions of the foci and

principal points are determined.” Energy dis-
persion, the optimum use of the condenser when the
ray enters obliquely (Iig. 8), the combination of
two fields to produce a lens with a symmetrical
ray path (Fig. 9) and the corresponding caustic

(Fig. 10), and the spot distortion in cathode-rav

tubes (Fig. 12) are discussed. The application to

mass spectroscopy is also considered.

A  MecHaNIcaAL MoDEL FOR ELECTRON
MoTtioN 1N A UNIForRM MAGNETIC I'1ELD.
Rose. (See 3952.)

A~ EieEctroN ILLExs TYPE or BETA-Rav
SPECTROMETER, and AN ELECTRON [Mag-
netic] SprcTrRoGrapH.—Witcher & others:
Harris.  (Phvs. Review, 1st June 1939,
Series 2, Vol. 55, No. 11, p. 1135: p. 1135
abstracts only.)

4100.

4101.

ELecTrON OPrics [General \ccount : Deter-
mination of Relfractive Fields, Electron
Paths, First-Order Image Properties, Aber-
rations, etc.].—Ramberg & Morton. (Journ.
of Applied Phys., July 1939, Vol. 10, No. 7,
pp. 465-478.)

THE APERTURE LRROR OF ELECTROSTATIC
Tuse Lenses [Tube Arrangement with Two
Cylindrical Electrodes for Measurement of
Aperture Error: Error Constants as lunc-
tion of Ratio of Cylinder Diameters : Mini-
mum Error with Iqual Diameters| —
Gundert. (Zeitschy. . Phvsik, No. 11/12,
Vol. 112, 1939, pp. 689-690.)

4102.

4103.

EXPERIMENTS, CALCULATIONS, AND RESULTS
ON THE PROBLEM OF THE RESOLVING POWER
OF THE SUPER-MICROSCOPE.-—von Borries &
Ruska. (Zeitschr. f. tech. Phyvs.,, No. 8,
Vol. 20, 1939, pp. 225-235.)

IFor other recent work see 4544 of 1938 and 3292/4
of August, and back references. The paper deals
with the calculation, and experimental checking, of
the diffraction, aperture, and chromatic errors ; the
influence of these on the resolving power; the
calculation of resolving power from the first two
tvpes of error; the influence of the ray voltage on
the resolving power; ard a comparison of the
writers’ results with the tests and calculations of
other workers (von Ardenne’s results—see 710 of
I'ebruary and back references—are criticised at
considerable length @ ¢f. also von Ardenne, 4105,
below). There are about 3o literature references.

4104.

4105. REMARKS ON THE DMAGNITUDE OF THE
CHROMATIC ERROKR IN THE ELECTRON MICRO-

scoreE | with Results affecting Theory of
““ Raster ’  Microscope|. —— von  Ardenne.
(Zeitschr. f. Physik, No. 3/4, Vol. 113, 1939,
PP 257-259.)

Some results given in a former paper (see first
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three lines of 4076 of 1938) are corrected ; lower
values are found for the chromatic error. A rule
for the design of the electron microscope is given,
which reduces the importance of the chromatic
error ; it is that ‘' the objective aperture should be
varied so that the principal faults, particularly the
chromatic image error, are adjusted to cancel the
diffraction error.”” This requires real stops of very
fine bore; to produce them it is necessary to
develop special metheds of boring. The theoretical
superiority  of the ‘' raster’ microscopes with
radiation passing through the object (1667 of April
ard back relerences) is fourd to be considerably
decreased by the corrections here made.

4106. LLFFICIENCY OF THE KELECTRON SHaADOW
MicroscoPE [Comparison with ‘° Raster”’
Microscope] aND AN NX-Ravy SHaDOW Micko-
scoPE [with Resolving Power Independent of
Thickness of Object Film].—von Ardenne.
(Naturwiss., 14th July 1939, Vol. 27, No. 28,
PP 485-486.) See Boersch, 3715 ot
September, for the electron shadow micro-
scope, and von Ardenne, 4076 of 1938 (and
1667 of April) for the ** raster '’ microscope ;
also 4105, above.

QUESTIONS OF INTENSITY AND RESOLVING
Powkgr oF THE 'Magnetic| ELEcTrON Mickro-
scort [Current Density in Final Image:
Illumination Time and Resolving Power :
Screen Brightness ard Resolving Power :
Adjustment of Illumination System to a
Small Object Load : Ultra-Microscopy].—
von Ardenne. (Zeitschr. f. Phvsik, No. 1112,
Vol. 112, 1939, pp. 744-752.)
ON THE POSSIBILITY OF THE LXAMINATION
oF LIVING SUBSTANCES WITH ELECTRON
MICROSCOPES.—von Ardenne. (Zeitschr. f.
tech. Phys., No. 8, Vol. 20, 1939, pp. 239-242.)
Author’s summary :—' The minimum ° object-
loading ’ [ionising load, measured by C /cm?, repre-
senting the number of electrons passing through each
unit of surface during the pericd of irradiation] in
electron microscopes of ordinary tvpe is estimated,
for a resolving power of 107°mm, at 2-5 X 1074
C/em?®.  The critical electron-loading of living
substarces is frcm 1 to 14 orders of magnitude
smaller, according to the nature of the object; so
that at the moment the possibility of investigating
living material by the electron microscope [both
ordinary type ard ' raster "’ type must be denied,
unless other micro-organisms or parts of organisms
can be found possessing higher powers of resistance
to ionisation, or a smaller resolving power than
107> mm is accepted. It appears, however, not to
be impossible that the gap will be filled, in the not
distant future, by improved ' loading ' conditions,
on lines indicated in the paper ' [increased accelera-
ting voltage ; improvement of the electron lens ;
diminution of the weakening effect, on the current
density, of the screen image ; improvement of the
properties of the photographic layer|.

4107.

4108.

4109, SINGLE-CRYSTAL ['LUORESCENT SCREENS AND
SupERr-Microscory [Ultra-Violet ard Iilec-
tron Microscopy].—von Ardenne. (Zeitschr.
1. tech. Phys., No. &, Vol. 20, 1939, pp. 235
239.)

Author’s summary - Single-crystal =creens of



October, 1939 THE

activated zinc sulphide for super-microscopes are
described, which give a resolving power ot about
5u for ultra-violet light and of about iop for
electrons. By the use of these screens it should, as
shown in the paper, be possible to obtain an im-
portant gain in intensity in the screen imaige and
also, indirectly, in photographic recording.

4110. THiE EFFECT OF LLECTRON BOMBARDMENT ON
tHE ELEcTrICAL CONDUCTIVITY OF ZINC
BLENDE CRYSTALS, and DIKLECTRIC ANO-
MALIES OF ZINC BLENDE CrysTaLs.—Distad.
(Phys. Review, 1st June 1930, Series 2, Vol. 55,
No. 11, p. 1146 : p. 1147 : abstracts only.)

4111. ELECTRON SCANNERS FOR PRODUCING IMAGES
OF THE STRUCTURE OF SURFACES AND THIN
FiLms.—Knoll & Theile. (Zeitschr. f. Physik,
No. 3/4, Vol. 113, 1939, pp. 260-280.)

The electron-optical methods for the production
of images of surfaces and thin films by stationary
and movable electron beams are shortly reviewed.
The fundamsntal scheme of the movable beam
system, the electron scanner, is shown in Fig. T, the
circuits of the scanning tube in Fig. 2. *“ The
structural image is reproduced by connecting the
signal plate [a metal plate carrying the object, on
which the electron beam of a cathode-ray tube
impinges], through an amplifier, to the control
electrode of a tube giving the image, whose electron
beam moves in synchronism with the beam scanning
the object. The  electrical image signal’ thereby
arises in the current circuit of the secondary
electrons emitted from the object, so that the
structure image arises from differences in the
secondary emission in the object surface. In the
case of badly-conducting or insulating objects, an
image of the resistance or capacity distribution of
the object is superposed on this secondary-emission
image. The resolving power for very small struc-
tural distances (geometrical resolving power) and
for very small structural differences (contrast
resolving power) is discussed. Possible applications
of the structural images formed by the electron
scanner are illustrated by some examples.” Iig. 9
shows a scanning tube for investigating the structure
of an insulating object, Fig. 10 a tube for use with
samples of material in compact or powder form at
various temperatures, Figs. 11-16 reproductions of
various experimental results.

4112. ELECTRON DIFFRACTION STUDIES OF \ERY
THiN FiLMs : I-—STRUCTURE OF VERY THIN
Firms [Atoms and Molecules can move over
Surface of Supporting Foil and be drawn
togetherinto Crystals of Considerable Size].-
Germer. (Phys. Review, 1st July 1939,
Series 2, Vol. 56, No. 1, pp. 58-71.)

4113. EsissioN ofF ELECTRONsS FRoM  COPPER,
SILVER, AND ALUMINIUM ON THE IMPACT OF
HicH-VELociTY loxs.—Grassmann. (Ann.
dev Physik, Series 5, No. 5, Vol. 35, 1939,
pp- 465-472.)

4114. INITIAL DPERFORMANCE OF THE 60-INCH
CvycrLoTroN OF THE Wirrianm H. CROCKER
RADIATION LABORATORY, UNIVERSITY OF
CALIFORNIA.—Lawrence & others. (Phys.
Review, 1st July 1939, Series 2, Vol. 56,
No. 1, p. 124))
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4115, Tue TecuNIQUE OF HIGH-INTENSITY BoMm-
BARDMENT WITH FasT ParticLEs [produced
by 37-Inch Cyclotron].—Kurie. (Review
Scient. Imstr., July 1939, Vol. 10, No. 7,
PP- 199-205.)

THEORY AND REALISATION OF CONTINUOUS
GENERATORS OF VERY HIGH VOLTAGE
EMPLOYING A Dust CURRENT.—Morand &
Raskin. (Comiptes Rendus, 31st July 1939,
Vol. 209, No. 5, pp- 297-299.)

4116.

4117. RECENT PROGRESS IN THE P’PRODUCTION OF
HicH TENnsioNs BY CURRENTS OF LKLECTRI-
FIED DPARTICLES—Dauthenier. (Bull. de la
Soc. frang. des Elec., Aug. 1939, Vol. 9,
No. 104, pp- 638-640.)

4118, PrRESENT-DaY TECHNIQUE OF Vacuum Ap-
PARATUS FOR VERY HIGH VOLTAGES.
Matricon. (See 3956.)

4119. A Grip CONTROLLED IoNISATION [Vacuum]

GAUGE. — Montgomery &  Montgomery.
(Jowrn. Franklin Inst., June 1939, Vol. 227
No. 6, pp. 851-853.) Relerred to in 2037 of
1938.

Tue DESIGN OF AN ACCURATE MclLron

Gauci.—Rosenberg. (Review Scient. Instr.,
April 1939, Vol. 10, No. 4, pp- 135-134.)

4120.

4121. AN IMPROVED STOPCOCK SUBSTITUTE.
Parks & Carritt. (Review Scient. Instr.
April 1939, Vol. 10, No. 4, p. 148))

PHENOMENA OF LUMINESCENT
Massus IRRADIATED BY ELECTRONS.
Grotheer. (Zeitschr. f. Physik, No. 9/10,
Vol. 112, 1939, PP. 541-559.)

Fatigue phenomena for substances such as zinc
silicate are investigated (apparatus scheme Iig. I)
for the cases when the irradiating electron beam is
stationary (§ ), pericdically extinguished (§1v),
and moving (§v). A theory of the phenomena 1s
given, based on assumptions as to the movements
of the metallic atoms in the luminescent substance,
and formulae are deduced for the emission of light
and for the transparency. The theory is tested
experimentally. It is found that ** the fatigue/time
law is approximately exponential.  For long
duration of the electron irradiation, a non-zero
final value of the illumination density is reached,
which indicates that a regeneration process
(recovery) is acting in the opposite direction to the
fatigue. The weakening of the illumination density
as a result of the separation of the metal from its
combination in the luminescent substance by the
electron beam can be determined separately and
introduced as a correcting term in the fatigue curve.
The results of experiments with periodically extin-
guished and movable electron beams could be
completely accounted for by the results for a
stationary beam.”

4122. FATIGUE

4123. SENSITISATION OF IPHOSPHORESCENT ZINC
SULPHIDE BY THE ACTION OF RED RADIATION
[Effect on Decay of Luminescence in Presence
of Fe & Cu].—Saddy. (Comptes Rendus,
1oth July 1939, Vol. 209, No. 2, pp. 93-95.)
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4124.

4125.

4126.

4127.

4128.

4129.

4130.

4131.

4132.

4133.

4134,

4135.
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LUMINESCENT MATERIALS [General Survey of
Physical Bases of Excitation, Atoms &
Illectrons in Crystals, etc: IProperties of
Particular Luminescent Materials].—Leve-
renz & Seitz.  (Journ. of Applied Phys.,
July 1939, Vol. 10, No. 7, pp. 479-493.)

THE METASTABLE CHARACTER OF THE
" ATTACHMENT PosITIONS ' 1IN CRYSTAL
Puosrrors [Explanation from Model of
Phosphor Structure|.—Schén. (Naturwiss.,
23rd June 1939, Vol. 27, No. 25, p. 432.)
For previous work see 1674 of April.

FLUORESCENCE INVESTIGATIONS ON SECOND-
ARY UraNium MiNekaLs [Classification into
Strongly-, Weakly-, and Non-Luminescent
Materials]. — Meixner.  (Naturwiss., 3oth
June 1939, Vol. 27, No. 26, p. 454.)

THE FLUORESCENCE SPECTRA OF THE IRARE
EarTHs 1N ArTIFICIAL  FLUORITES, AND
Turir ExpLaNaTtioN.—Chatterjee. (Zeitschr.
f. Physik, No. 1/2, Vol. 113, 1939, pp. 961 14.)

THE BLUE FLUORESCENCE OF NATURAL
SILICATES IN ULTRA-VIOLET LIGHT, AND
SYNTHETIC EXPERIMENTS ON  SILICATE

FLuxEs INcLUDING BivaLENT Eurorium.—
Haberlandt & Kohler. (Natwrwiss., 28th
April 1939, Vol. 27, No. 17, p. 275.)

FLUORESCENT POWER OF URANINE SOLUTIONS
AS$ A FUNCTION OF THEIR CONCENTRATION IN
H* lons. — Boutaric & Roy. (Comptes
Rendus, 17th July 1939, Vol. 209, No. 3,
Pp. 162--164.)

THE DETECTION OF SINGLE POSITIVE Toxs,
ELECTRONS, AND PHOTONS BY A SECONDARY -
ELECcTRON MuLTIPLIER. — Allen. (Phys.
Review, 1st June 1939, Series 2, Vol. 55,
No. 11, p. 1133 : abstract only))

THE MEAN FREE PATH OF ELECTRONS IN
PoLar Crystars.—Fréhlich & Mott. (See
4056.)

ELECTRON DIFFRACTION STUDY OF COPPER
Ox1pes.—Dunholter & Kersten. (Journ. of
“1pplied Phys., July 1939, Vol. 10, No. 7,
PP- 523-524.)

SYMPOSIUM ON SEMICONDUCTORS AND DRYv-
PLATE RECTIFIERS. Joffe, Davydov,
Pisarenko, & others. (Bull. de I'Acad. des
Sci. de 'URSS, Série Physique, No. 5/6,
1938, pp. 614-688 : in Russian, with short
English summaries.)

ON THE THEORY OF ELECTRONIC SEMI-
CONDUCTORS.—Nijboer. (See 4055.)

THEORY OF THE FERROMAGNETISM OF THE
SEMICONDUCTOR.—Miyahara.  (Zeitschr. e
Physik, No. 34, Vol. 113, 1939, pp. 247-256.),
Theory based on Wilson’s model of a semi-
conductor (1932 Abstracts, p. 108) and
Slater’s. theory of ferromagnetism (4330 of

1937).

4136.

4137.

4138.

4139.

41.40.

4141,

4142.

4143.
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THE THeORY oOr CRYSTAL RECTIFIERS
[Criticism of Existing Theories : Alternative
Theory : Agreement with Experiment].-
Mott. (Proc. Roy. Soc., Series A, 1st May
1939, Vol. 171, No. 944, pp. 27-38) A
summary was dealt with in 2563 of June.

ELECTRONIC STATES AT THE SURFACES OF
CrystaLs : IV—THE ACTIVATION OF AD-
SORBED ATOMS BY SURFACE LELECTRONS
[Izffect of Surface Electrons can only become
appreciable in Semiconductors or Insulators].
—Goodwin.  (Proc. Camb. Phil. Soc., July
1939, Vol. 35, Part 3, pp. 474-484.)

THEORY OF ELECTRICAL BREAKDOWN IN
Tonic CrystaLs: II [Electron and Lattice
Vibrations : Formula for Breakdown Field
Strength : Calculation from Optical Pro-
perties of Dielectric, Dielectric Constant, and
Molecular Volume: Results for Various
Materials agree with Experiments].—Fréh-
lich. (Proc. Roy. Soc., Series A, 19th July
1939, Vol. 172, No. 948, pp. 94-106.) A
summary was referred to in 3765 of
September.

THEORY OF THE ELECTRICAL BREAKDOWN OF
SoLip INsuLaTORs [Criticism of Froéhlich’s
Theory].—I'ranz. (Naturwiss., 23rd June
1939, Vol. 27, No. 25, pp. 433-434.) For
L'rohlich’s paper see 3503 of 1937. Results
of a '* more exact calculation * are here also
shortly indicated.

THE TEMPERATURE DEPENDENCE OF THE
ELECTRICAL BREAKDOWN IN SINGLE CRYS-
TALS [Steep Decrease in Breakdown Strength
with Falling Temperature].—Buehl & von

Hippel.  (Phys. Review, 1st June 1939,
Series 2, Vol. 55, No. 11, p. 1122 : abstract
only.)

THE BEHAVIOUR OF AMORPHOUS AND CRYS-
TALLISED (JUARTZ IN THE ELECTROSTATIC
FieLp [lixperimental Results as a Contribu-
tion to the lixplanation of the Phenomena
inside a Solid Dielectric].—Gavling von
Altheim. (Adwn. der Physik, Series 5, No. 3,
Vol. 35, 1939, Pp. 417-444.)

THE DIELECTRIC PROPERTIES OF DIELECTRICS
DisPERSED IN WATER, AND ANOMALOUS
DispErsion IN Bounp (ORIENTED) \WATER
[Anomaly may Originate in Multimolecular
Layer of Oriented \Water Molecules at Inter-
phases : Bearing on Dielectric Properties of
Soil, Hygroscopic Electric Insulators, etc.].—

TFricke.  (Phys. Review, 1st June 1939,
Series 2, \'ol. 55, No. 11, Pp. 1141 : abstract
only.)

loNic MOBILITY IN SoLID DIELECTRICS

[Calculations on Assumption that lonic
Mobility is controlled by Combined Resist-
ance of Viscosity, Elasticity, and Solid
Friction : Finite Contribution to Dielectric
Coustant due to Ions & loss Factor under
Alternating  Llectric  Stress]. — Gemant.,
(Journ. of Applied Phys., July 1939, Vol. 10
No. 7, pp. 508-513.)
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4144.

4145.

4146.

4147

4148.

4149.

STATISTICS OF SPACE-CHARGES IN GLIDING
Srarks [Gleitfunken : Topler’s *“ Spreading
Discharges '] : 11T—DISCHARGES ALONG Di1-
ELECTRIC SURFACES WITH ADSORPTION OF
THE CHARGE CaRRIERS. — Milller-Strobel.
(Awch. f. Elektrot., 14th June 1939, Vol. 33,
No. 6, pp. 347-366.)

THERMAL INSTABILITY OF DIELECTRICS
UNDER CONTINUOUS VOLTAGES WHEN THE
CONDUCTIVITY 1S DEPENDENT UPON THE
FIELD  STRENGTH [Theory]. — Gemant.
(Journ. Franklin Inst., July 1939, Vol. 228,
No. 1, pp. 79-90.) For previous work on a.c.
voltages see 2972 of July.

DieLecTrIC Loss IN Ceramics AT HiGH
FrREQUENCIES.—Bogoroditski & Friedberg.
(Bull. de I’Acad. des Sci. de 'URSS, Série
Physique, No. 3, 1938, pp. 289-297: in
Russian, with short German summary.)
I'or previous work see 685 of 1938.

EXPERIMENTS WITH STEATITE CONTAINING
Apprp METALLIC OXIDEsS [Improved Baking
Properties of Powdered Talc with Added

Oxide, particularly BaO].—Nakazi. (Rep. of

Rad. Res. in [apan, [dated] Dec. 1938,
Vol. 8, No. 3, pp. 1o1-110 : in English.)

POLYSTYRENE : 1TS ILLECTRICAL AND MECHA-
NicaL CHARACTERIsTICS [P’ractical Hints,
including Cementing, Bending, etc.].—

Riddle. (QST, Aug. 1939, Vol. 23, No. 8,
pp. 32-33.) ' Known by various trade
names, the most familiar of which is
‘victron "’

THE [ZLECTRIC STRENGTH OF F1BROUS GLASS
[Breakdown Voltage for A.C. Voltage Higher
than for D.C: Llectric Strength increases
[inearly with Pressure (up to 5 Atmos.):
Satisfactory Strength up to 350°C: In-
creased Density would be Desirable : etc.|.

Gemant & Glassow. (Flec. Engineeving, Aug.

_ 1939, Vol. 58, No. 8, pp. 341-345.)

4150.

4151.

4152.

4153.

4154.

Tue “ Davs’ or THE PrLAsTiC MATERIALS
AND SYNTHETIC REsINsS, Paris, 10TH-18TH
JUNE 1939.—Blain. (Génie Civil, 8th July
1939, Vol. 115, No. 2, pp. 36-39: to be
contd.) Summaries of some of the principal
lectures.

THE IMPacT TESTING OF PLasTics.—DBurns &
Werring. (Bell T. System Tech. Pub.,
Monograph B-1120, 14 pPp.)

‘“ HANDBUCH DER KUNSTLICHEN PLASTISCHEN
MasseN *' [Patent Survey : Book Review|.—
Kausch. (Zeitschr. V.D.[., 8th July 1939,
Vol. 83, No. 27, p. 820.)

“ ELEKTRISCHE STOsSSFESTIGKEIT ~' [Dielec-
tric Strength against Surges : Book Review].

Strigel. (Zeutschy. f. tech. Phys., No. 7,
Vol. 20, 1939, p. 223.)

SORPTION OF WATER BY ORGANIC INSULATING
MATERIALs [and Its Effect on the Dielectric
Constant|.—Taylor. (Bell Lab. Kecord, Aug.
1939, Vol. 17, No. 12, pp. 370-372.) By
“’sorption ' is meant the combined effect of
adsorption and absorption.
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4156.

4157

4158.

4159.

4160.

4161.

4162.

4163.

4164.

4165.
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NEGATIVE POWER FaAcTOorRs IN AIR CAPA-
c1ToRs [in Atmosphere of High Humidity],
and AN LEXPLANATION OF THE NEGATIVE
Power Factors IN AIR CAPACITORS.—
Astin : Curtis & Astin. (Phys. Review,
15th March 1939, Series 2, Vol 55,
No. 6, p- 504 P. 594: abstracts only))
See also 2109 of May.

NATURE OF ENERGY LossiEs Ix AIR CaPA-
ciTors AT Low FREQUENCIES [60-1000 C/s :
Two-Electrode, Guard-Ring, and Three-
Electrode Rotating-Plate Types: Contribu-
tion of a Surface lLayer to Power Factor:
Effect of Nonhomogeneous Field : etc.].—
Astin. (Journ. of Res. of Nat. Bur. of Stds.,
June 1939, Vol. 22, No. 6, pp. 673-695.)

ErectroLyTiC CONDENSERS :  PRINCIPLE,
CHARACTERISTICS, AND SpECIsL FEATURES
[including a Denunciation of the I'allacy that
a Condenser is the Better, the Smaller Its
Power Factor].—(A4nn. des Postes, T.et T,
July 1939, Vol. 28, No. 7, pp- 532-542.)
“ Other things being equal, a condenser with
a loss coefficient of 8% will give a filtering
practically identical with that given by one
of 29, and the former will have a higher
breakdown point and a longer life.”” Con-
trast Chrétien, 4576 of 1938, quoted in an
editorial comment on the present paper.

ErLecTrocHEMICAL [Electrolytic] CONDENSERS
[Survey : Nature of Diclectric: Choice of
Metal . Applications outside Wireless : etc.].
—André. (Bull. de la Soc. frang. des Elec.,
Aug. 1939, Vol. 9, No. 104, pp- 647-675.)

RECONDITIONING OF INSULATING OILS BY
AcTIVATED  ALUMINA.—Housley. (Elec.
Engineeving, April 1939, Vol 58, No. 4,
Transactions pp. 172-178.)

Tue DIELECTRIC STRENGTH OF BENZENE &
HepTane [Dielectric Strengths of Pure
Liquids depend primarily on Nature of
Flectrode Surface]l.—Dornte. (Journ. of
Applied Phys., July 1939, Vol. 10, No. 7,
PP 514-522.)

A NEw MeTHOD OF DETERMINING THE
PROVERTIES OF DIELECTRICS AT CENTI-
METRIC WAVELENGTHS.— Velasco & Hutchin-
son. (See 4006.)

SysTEMATIC MEASUREMENTs oF HigH RE-
s1sTANCES AT HIGH FREQUENCIES.—Bressi.
(See 4071.)

NoN-WiRE CONSTANT REsIsTaNcEs [Dis-
cussion of Resistances chiefly of American
Manufacture].—Vaganov. (/zvestiva Elek-
troprom. Slab. Toka, No. 2, 1939, PP- 30-63.)

THE Locus CURVES OF THE RESISTANCE OF
CoiLs WITH IroN CORES, TAKING INTO CON-
SIDERATION THE FREQUENCY-DEPENDENT
HvsTERESIS Loss.—Braun. (See 3981.)

TuE DI1SPENSER CATHODE : A NEW TYPE OF
TuerMiONIC CATHODE FOor Gaseous Dis-
cuarGE TuBgs.—Hull. (See 3961.)
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4166.

4167.

41068.

4169.

4170.

4171.

4172.

4173

4174.

U0,

THe UseE or Gas-FriLep Lawres as HiGH-
DissipaTioN, HIGH-FREQUENCY IRESISTORS,
ESPECIALLY FOR POWER MEASUREMENTS. -
Linder. (See 4082.)

CoLp-CatniopE Gas-FiLLep TuBes as Cir-
cuiT LLLEMENTS [as Relay : as Rectifier : as
Voltage Regulator : Comparison with lgni-
tron & Thyratron : Applications (Photocell
Relay, Phase Control, Square-Wave &
Relaxation Oscillators, Remote Control of
Receivers, & Selective Ringing)].—Ingram.
(Elec. Engineering, July 1939, Vol. 58, No. 7,
Transactions pp. 342-346 and 347.)

The ELEcTrICcaL ProTECTION o0 COLD-
CatHODE LuMminous DiscHARGE-TUBE IN-
STALLATIONS. —— Barlow. (fourn. I.EE.,
Aug. 1939, Vol. 85, No. 512, pp. 295-301 :
Discussion pp. 309—-312.)

“ Dig GLIMMROHRE IN DER TECHNIK ~ [the
Many Practical Applications of the Glow-
Discharge Tube : Book Review].—Nentwig.
(Zettschy. f. tech. Phys., No. 7, Vol. 20, 1939,
P 223.)

THE TraANSITION FROM GLOW DISCHARGE TO
Arc [Experiments on Glow Discharges in
Air, Oxygen, Nitrogen, and Hydrogen, with
Various Combinations of Ilectrode Materials :
Evidence for Hypothesis of IElectron Emis-

sion in Arcs under High Surface Field
Strengths].—Ian. (Phvs. Review, 15th

April 1939, Series 2, Vol. 55, No. 8, pp. 769~
775-) For criticisms see Cady, ibid., 1st July,
Vol. 56, No. 1, pp. 123-124.

TRANSITION FORMS BETWEEN ARC AND GLOW
DISCHARGE IN SERIES OF SPARKS. —Kaiser &
Wallraff. (Zestschr. f. Phys., No. 34,
Vol. 112, 1939, pp. 215-222.)

NormaL aND SUB-NoRMAL CONDITIONS AND
DISTRIBUTIONS OF THE GLOW DISCHARGE AT
PLANE SEMICONDUCTOR ELECTRODES OF
HEeATED GLass—Woll. (Zeitschr. f. Physik,
No. 1/2, Vol. 112, 1939, pp. 96-106.)

LiMiTING CURRENTS IN A RING DISCHARGE :
also ELECTRON AND DPorENTIAL DISTRIBU-
TIONS NEAR THE ANODE OF A MERCURY
Di1SCHARGE : THE LirrEcT or WaLL CHARGE
ON THE PPROGRESSIVE BREAKDOWN IN l.ONG
DiscHARGE TUBES: DISCHARGES BETWEEN
A STATIONARY AND A MOVING ELECTRODE :
and THE PosITIVE COLUMN OF THE NITROGEN
Arc.—Smith: Smith & Hartman: Die-
trich: Snoddy & Beams: Stone, Compton
& Lamar. (Phvs. Review, 1st June 1939,
Series 2, Vol. 55, No. 11, pp. 1144 and 1145 :
abstracts only.)

Hrat CoNpUCTION IN THE HIGH PRESSURE
CoLumx [is chiefly due to Ionic Diftusion].——
Rompe & Schulz.  (Zeitschr. f. Physik,
No. 1/2, Vol. 113, 1939, pp. 10-17.)
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THeory OF THE CATHODE DiscHARGE Por-
TIONS OF A [Ow-PRESSURE DISCHARGE :
ITue Drop Space [Extension of Rogow
ski's Theory of Glow Discharge: Formula
for Density in Drop Space and for Cathode
Drop: Values of Coethcient of Electron
Liberation due to Incident lons]: 1I—THE
Grow.—Weizel, Rompe, & Schon. (Zeitschr.
f. Phys., No. 5/6, Vol. 112, 1939, pp. 339—
349: No. 1/2, Vol. 113, 1939, pp. 87-95.)

EXPRESSION OF THE ANODE VOLTAGES AND
THE CURRENTS TAKEN FROM THE MAINS BY
AN JoNic VaLve |[particularly Mercury-
Vapour Rectifiers or D.C./A.C. Converters,
for Polyphase Working: Treatment by
Laurent’s Analogy with Rotating Collectors].
—XKouskott. (Rev. Gén. de !’ Flec., 15th April
1939, Vol. 45, No. 15, pp. 461-470.)

INVESTIGATIONS ON THE INTERNAL OscCILLA-
TIONS OF Low-VoLTAGE ARcs [Experimental
Material :  Disturbance of Discharge by
Introduction of Probe: New Arrangement
for Moving Probe : Oscillations probably due
to Movement of DPositive Space Charge].
Funk & Seeliger. (Zeitschr. f. Physik,
No. 3/4, Vol. 113, 1939, pp. 203-217.)

AUTOELECTRONIC EMIssioN IN MeTAlL ARCS.
—Huxford, Eskin, & Jones. (Phvs. Review,
1st June 1939, Series 2, Vol. 55, No. 11,
p. 1146 : abstract only.)

VARIATION IN BREAKDOWN VOLTAGE OF
MOLECULAR (GASES DUE TO IRRADIATION.—
I'ucks & Schumacher. (Zeitschr. . Physik,
No. 9/10, Vol. 112, 1939, pp. 605-613.)

BrEAKDOWN-VOLTAGE CHANGE [due to Ultra-
Violet Irradiation] For SpPARK GAPlS MET
WITH IN Pracrick [in Air at Atmospheric
Pressure : Investigation of Rogowski &
Fucks Iquation]. — I'ucks & Bongartz.
(Zettschr. f. tech. Phyvs., No. 7, Vol. 20, 1939,
Pp. 205-209.)

THE DEFINITION OF THE SPARKING PPOTEN-
TiaL.—Loeb. (Phvs. Review, 1st June 1939,
Series 2, Vol. 55, No. 11, p. 1121 : abstract
only.)

LuMINESCENT PROBE IN A Gaspgous Dis-
CHARGE, and ON THE HYSTERESIS OF AN
ALTERNATING CURRENT ELECTRIC Dis-
CHARGE.—l‘abrikant : Granovsky & Merz-
loukhova. (Comptes Rendus (Doklady) de
U'Acad. des Sci. de UURSS, No. 9, Vol. 22,
1939, Pp- 570-572 1 PP- 573-575)

LUMINESCENT ZoNES IN FroxT oF GLOow-
DiscHARGE CATHODES [due to Excited
Atoms from Cathode].—Sporn. (Zeitschr. f.
Phyvs., No. 5/6, Vol. 112, 1939, pp. 278-304.)
Closer investigation of zones described by
Guntherschulze & Keller in 1932.

THE DoprLER LEFFECT AND I'IELD DisTRIBU-
TION IN THE HaALEr CaNar-Ray TUBE.
Sherwin & Dempster. (Phys. Review, 15th
March 1939, Series 2, Vol. 55, No. 6, pp. 582—
583.)
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4185. ON LLARGE METAL XLECTRODES SITUATED IN
A Gaseous DisciarGE PLasMa.— Askinazi.
(Journ. of Tech. Phys. [in Russian], No. 24,
Vol. 5, 1938, pp. 2107-2117.)

Trouble is often experienced with apparatus such
as mercury rectifiers in which the discharge takes
place within a metal body. In the present paper
the effect of gaseous discharge on insulated metal
surfaces is discussed, and methods are indicated {or
calculating the potential of these surfaces and the
longitudinal currents flowing in them. A report is
also presented on experiments made to verify the
theoretical conclusions reached.

4186. A HEAVY-CURRENT HYDROGEN DISCHARGE
TuBkE.—Garton. (Proc. Phvs. Soc., 1st May
1939, Vol. 51, Part 3, No. 285, pp. 551-552 ¢
Demonstration.)

’

“ RHYTHMATIC' CoNTROL APPARATUS
Demonstration : Relays operated by IFour
Frequencies (800 . . . 1500 c¢/s) superposed
on Power Network : Each with Six Ditferent
Iime Values, giving 24 Selective Operations].
~——(Engineering, 11th Aug. 1939, Vol. 148,
p. 182)

4187.

4188, INCREASING THE KRaANGE orF TRIPPING
Telephone-Type] ReLavs [Sensitivity in-
creased bv Enlarged Pole Piece : etc.], and
TivE CHaRAacTERISTICS OF THE U-TYPE
RELAY. — Stacy :  Swenson.  (Bell Lub.
Record, July 1939, Vol. 17, No. 11, pp. 353—
355: Aug. 1939, No. 12, pp. 379-383.)

Tue New RECEIVING RELAY [LEstoup Type A]
or THE P T.T. ADMINISTRATION FOR |.ONG-
DistaNcE CaBrLe TELEGRAPHY.—Lstoup.
(Ann. des Postes, T'. et T., May 1939, Vol. 28,

No. 5, pp. 321-361.)

AN EQUIVALENT CIRCUIT OF THE POLARISED
ReLay.—Livshits.  (lzvestiya Elektvoprom.
Siab. Toka, Nos. 4 & 35, 1939, pp. 33-38 &
37-43)

A discussion of the operation of a polarised relay
(Fig. 1) the armature of which is tuned to oscillate
at a certain frequency ; since the oscillations of the
armature are caused by the winding circuit, the
movement of the armature produces in its turn a
resonance effect in this circuit. Equations (35) and
(41) are derived, determining respectively the
movement of the armature and the balance of the
e.m.is and voltage drops in the winding circuit.
On the basis of these equations an equivalent
circuit (Fig. 3) is derived. The theoretical results
obtained have been checked experimentally.

4189.

4190.

4191. HEATING OF POINT CONTACTS WITH CONSTANT
CurreENT Loap [Calculations|.—Avramescu.
(Arch. f. Elektrot., 14th April 1930, Vol. 33,
No. 4, pp. 261-268.)

4192, ERRATUM © ‘AN  AUTOMATIC STABILISER
Circurr.’—Rogers. (Review Scient. Insir.,
July 1939, Vol. 10, No. 7, p. 219.) See 2556
of June.

4193. Discussiox oN “ THE MovING-CoIL VOLTAGE
REGuLaTOR.—Norris. (Journ. [.E.E., July
1939, Vol. 85, No. 511, pp. 133-142.) See
4605 of 1938.
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4194. CONCERNING THERMIONIC REGULATION OF
DIRECT-CURRENT GENERATORS [Quantita-
tive Estimation of lmportance of Sources of
Possible Instability : Application to Ampli-
fier Method and Galvanometer/P’hotocell
Method].—Danforth. (Review Scient. Instr.,
July 1939, Vol. 10, No. 7, pp. 211-217.)
4105. ViBraTors [giving H.T. for Car Receivers,
etc., from L.P. Accumulator|.—Cazaly.
(Wireless World, 20th June 1939, Vol. 44,
PP- 594-596.)

PORTABLE TRANSMITTER I’OWER SUPPLY -
Dent. (Wireless World, 6th July 1939,
Vol. 45, pp- 5-7.)

4196.

ON THE QUESTION OF THE USE OF ALUMI-
NIUM  AS CABLE-SHEATH  MATERIAL.
Czempicl & Haase. (4EG-Mitleilungen, July
1939, No. 7, PP 347-353)

4197.

THE PERMEABILITY OF MAGNETIC METALS IN
tHE REGloN ofF Hign [and Ultra-High]
FrigUENCIES [Measurements for Commercial
Tron and Pure Nickel].—Mohring. (Hochf:
tech. u. Elek:akus., June 1939, Vol. 53, No. 6,
pp- 196-199.) )

Previous measurements of the permeability of
iron are summarised in §1: the variation with
frequency which they give is shown as a curve in
Fig. 1. The present measurements (§ 1) extend
over a frequency range 0.1-150 Mc/s ; the method
employed is the measurement of the error shown
by thermojunction current meters with heating
elements made of the material under investigation.
The theory is given for the cases of low and high
current density due to current penetration depend-
ing on the skin effect ; in the experimental arrange-
ment (Fig. 2) the current meter under test is placed
between two standard instruments. Results in the
{orm of curves (Figs. 5—11) are given for commercial
iron and pure nickel. The permeability is found to
vary with the frequency and to tend to the limit
unity in the centimetric-wave range. For constant
frequency, the permeability of both materials is
found to increase with the current strength.

4193,

4199. THE APPROACH TO SATURATION OF IRON AND
NICKEL : also SUSCEPTIBILITY MEASURE-
MENTS oF CU/FE ALLOYS IN I'IELDS FROM
0-40 000 GAUSS: FERROMAGNETIC ANISO-
troPY IN NI/IFE ArLovs NEaR NiFE:
INVESTIGATIONS OF FERROMAGNETIC IM-
PURITIES IN METALS : and THE 1soTorIC
CONSTITUTION OF JRON AND CHROMIUM.—
Kaufmann : Bitter & Kaulmann : Grabbe &
McKeehan ; Constant & lormwalt: Nier.
(Phys. Review, 1st June 1939, Series 2, Vol.
55, No. 11, pp. 1142 and 1143 abstracts
only.)

4200. A MAGNETIC STUDY OF THE IrON/NICKEL/
ALUMINIUM  SYSTEM.—Sucksmith. (Proc.
Roy. Soc., Series A, 7th July 1939, Vol. 171,
No. 937, PP- 525-540.)
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4201.

4202.

4203.

4205.

4206.

4207.

4208.

4209.

4210.

. A MAGNETIC STUDY
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THE MAGNETORESISTANCE OF NICKEL IN
LAkGE FIELDS [Measurements: Agreement
with Gerlach’s Theory: Increase of Spon-
taneous Magnetisation by Magnetic IField
without  Saturation appearing].—Heaps.
(Phys. Review, 1st June 1939, Series 2,
Vol. 55, No. 11, pp. 1069-1071.)

THE NUCLEI AND THE PROPAGATION OF
MAGNETISATION CHANGES FOR LARGE 3ARK-
HAUSEN  DisconTiNuiTIES  [Oscillographic
Measurement of Data of Wave of Magnetisa-
tion Change for Stretched I’ermalloy Wire :
Determination of Critical Field Strength :
Range of Validity of Doring’s Nucleus
Theory : etc.]—Haake. (Zeitschr. f. Physik,
No. 3/4, Vol. 113, 1939, pp. 218-233.)  See
2575 of 1938 and 1724 of April.

THE MAGNETIC SUSCEPTIBILITY OF NICKEL
CHLOKIDE [Measurements : Use as Standard
for Magnetic Measurements].—Nettleton &
Sugden. (Proc. Roy. Soc., Series A, 1g9th
July 1939, Vol. 172, No. 948, pp. S 73—
S 74 : abstract only.)

oF THE OXIDES OF
CHROMIUM AND MANGANESE.—Bhatnagar,
Kapur, & Prakash. (Curvent Science, Ban-
galore, June 1939, Vol. 8, No. 6, pp. 253
254.)

EXPERIMENTAL STUDY oF SOME CASES OF
ANTIFERROMAGNETISM  [Chromium  Com-
pounds].—Foex & Graff. (Comptes Rendus,
17th July 1939, Vol. 209, No. 3, pp. 160
162.)

ON THE DECOMPOSITION OF THE ELEMENTARY
MOMENT oF FERROMAGNETIC SUBSTANCES,
AND THE GYROMAGNETIC PHENOMENA, and
STUDIES OF THE MAGNETIC MOMENT In
FERROMAGNETIC ALLOYS : |—THE QUESTION
OF ACTIVATION AND OF THE ELEMENTARY
MomeNT.—Forrer.  (Journ. de Phys. et le
Radium, March 1939, Series 7, Vol. 1o, No. 3,
Pp- 24 S-25S: April 1939, No. 4, pp. 181—
187.)

PowDER PATTERNS ON PERMALLOY CRYSTALS
[show that Magnetostriction has Little
Relation to the Patterns, Which are probably
due to Polishing].—Shih & Chai. (Phys.
Review, 15th June 1939, Series 2, Vol. 55,
No. 12, p. 1265.)

THE DEVELOPMENT OF MAGNETIC MATERIALS.
—Morgan.  (Printed Paper of Inst. P.O.
FElec. I:ng., No. 168, 12 PP.)

STUDY OF THE OXIDATION OF MAGNETITE :
VARIATION OF VELOCITY OF OXIDATION AT
THE CURIE PoiNT.—Lille. (Comptes Rendus,
12th June 1939, Vol. 208, No. 24, pp. 1891
1893.)

MODERN VIEWS ON MAGNETISM [Theories of
Paramagnetic Salts, Ferromagnetism, Para-
magnetism in Metals].—(Nature, 17th June
1939, Vol. 143, pp. 1032-1033: notes on
Strasbourg Conference.)

4211.

4212.

October, 1939

" MopERN MaGNETISM ”’ [Book Review].
Bates. (Journ. Scient. Instr., July 1939,
Vol. 16, No. 7, p. 237.)

THE DETERMINATION OF MAGNETIC Pro-
PERTIES IN DIFFERENT ParTs OF VERY
LArRGE OBJECTs.—Khalileev. (Journ. of
Tech. Phys. [in Russian], No. 24, Vol. 8,
1938, pp. 2118-2125.)

In manufacturing ferromagnetic objects it is often
necessary to determine their magnetic properties.
In the present paper methods are indicated for
determining with the aid of a portable electro-
magnet the distribution of inductance and the
magnetising curve of large thin metal sheets.

4213.

4214.

4215.

4216.

4217.

4219.

4220.

A GENERAL-PURPOSE K LECTRO-MAGNET [with
Permendur Cores : for Magnetisation of Per-
manent Magnets of the Recent Alloys].—
Chegwidden. (Bell Lab. Record, June 1939,
Vol. 17, No. 10, pp. 319-320.)

CoLLECTOR-RING FiLmMs: FORMATION AND
INFLUENCE.—Hessler & Savage. (Gen. Elec.
Review, May 1939, Vol. 42, No. 5, pp. 192—
197.)

ON THE SPECIAL SOLUTION OF THE STABILITY
PrROBLEMS IN HIGH-SPEED RoTors: In-
FLUENCE OF FRICTIONAL IFORCES ON THE
TRANSITION THROUGH CRITICAL VELOCITIES.

-Kapitza. (Journ. of Tech. Phys. [in
Russian], No. 2, Vol. 9, 1939, pp. 124-147.)

New MeTHODS oOF TESTING ENAMELLED
WIRE.-——Weh. (Gen. Elec. Review, May 1939,
Vol. 42, No. 5, pp. 203-209.)

THE ELAsTIC PROPERTIES OF THIN QUakrTZ
THrEADS.—Reinkober.  (Phvsitk. Zeitschr.,
15th May 1939, Vol. 40, No. 10, pp. 385-386.)

REFLECTIVITIES OF EVAPORATED METAL
FiLMs 1IN THE NEAR AND Far ULTra-
VioLET [Photographic Measurements].—Sa-
bine. (Phys. Review, 1st June 1939, Series 2,
Vol. 55, No. 11, pp. 1064-1069.)

MEASUREMENT OF THE REFLECTIVE POWER
or DMETALLIC MIkRORS.—Burger & van
Milaan. (Phystca, May 1939, Vol. 6, No. 5,
PP- 435438 : in English))

ADHESIVE FOR KvyMmo-
(Science, 23rd June

Use ofF LATEx Dry
GRAPH PAPER.—Pratt.
1939, Vol. 89, pp. 590.)

. AN EXPERIMENT IN THE UskE oF Hot PrESss-

ING OF NON-FERROUS JMETALS FOR THE
EreEcTrICAL INDUSTRY.—Perlin. (lzvestiva
Elektroprom. Slab. Toka, No. 4, 1939,
Pp- 49-51.) In the manufacture of alumin-

ium and brass components: it is stated
that considerable reduction in cost can thus
be obtained, especially in mass production.
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STATIONS, DESIGN AND OPERATION

4222. FREQUENCY MODULATION FUNDAMENTALS.
Noble: Armstrong. (QST, Aug. 1939,
Vol. 23, No. 8, pp. 11-15.) With biblio-
graphy of & items. Apart from Carson’s
1922 paper, all these have been deait with
in 2550 of 1930 ; 2504 & 2953 of 1937 ;
464 & 922 of 1938; 2733 of July, and
3542 of September.

4223. "5 AND 10’ FROM SHACK OR Car [Mobile
Ultra - Short - Wave Equipment].—Taylor.
(@ST, Aug. 1939, Vol. 23, No. 8, pp. 34-38.)
4224. FOREST SERVICE DEVELOPS BELL-RINGING

Itapio DEVICE [operating at 30-40 DMc/s:
Call System incorporated in Trulv Portable,
Dry-Battery-Operated Radio Equipment].
—(Journ. Franklin Iunst., July 1939, Vol. 228,
No. 1, p. 127 : short note only.)

GREAT LAKES RADIOTELEPHONE SERVICE
[for Cargo Vessels and DPleasure Craft:
including the Two-Tone A.F. Selective Call
System].—Martin. (RCA Review, July 1939,
Vol. 4, No. 1, pp. 32-47.)

. RADIO 1IN AvIiaTION: A GENERAL SURVEY,
WITH SPECIAL REFERENCE TO THE RovaL

4225.

Air ForceE.—Hecht. (See 3973.)
4227. TESTS ON THE SUBJECT OF RADIOCOMMUNI-
CATION WITH SUBMERGED SUBMARINES.
J. Houtsmuller. (Tijdschrift van het Neder-
landsch ~ Radiogenootschap, March 1939,
Vol. 8, No. 2, pp. 271-296 : in Dutch.)
Author’s summary, in English :— This paper

concerns a treatment of the electrical properties
of sea-water and their influence on the absorption
and length of radio waves. Reception and trans-
mission on a submerged loop aerial are discussed,
and a [mathematical] examination of the retlection
at, and the refraction through, the surface of the
water shows under what conditions it is possible
for energy to be transferred into the air. The
treatment includes a method of determining the
most suitable wavelength for a certain depth [it
is first shown that this optimum wavelength is
proportional to the square of the depth of the
submarine]. In an addendum the radiation of a
submerged oscillator is calculated.” The results of
the theory are supported by experiments carried
out at intervals between 1923 to 1930.

4228. Two-Way SpeEEcH BY WIRELESS [on One
Wavelength].—Marro. (Phil. Mag., Aug.
1939, Series 7, Vol. 28, No. 187, pp. 248~
251.)

For previous work on the persistence of hearing
and on frequencies of interruption at which the
voice can be transmitted satisfactorily see 1249 of
1937 and back reference : also 1290 of March and
back reference. According to the present paper,
‘ transmission will occur at intervals of 'i.e. during
periods of] 1/16 oooth sec., spaced at . . . inter-
vals of equal duration, during which the receiver
will come into action’ : thus the interrupting
oscillator has a f{requency of 8oooc¢/s, which
represents an increase on the frequencics men-
tioned in previous papers. It is recommended
that the calling and called stations should operate
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on different frequencies (e.g. 8000 & 12 000 c¢/s)
The system is claimed to be very suitable for
communication between war-ships and ‘‘ may also
prove of great service to the air force.” Successful
tests on a 100 m wave are mentioned.

4229. PoLYPHASE DBRroaDpcasTIiNG [Peak Power
Output of Final Amplifier Valves reduced
to Twice (perhaps 14 Times) the Carrier
Power instead of Usual 4 Times: Rotating
Modulation Field obtained by s5-Llement
Vertical Aerial Array : Possibility of Super-
Power Transmitters (1ooo—z000 kW) using
Available Valves|.—Byrne: Collins Radio.
(Elec. Engineering, July 1939, Vol. 58, No. 7,
Transactions pp. 347-350.) The system
referred to 1861 of May.

4230. THE WIRE-I3ROADCASTING \WALL SOCKET.—
Klein. (T.F.T., May 1939, Vol. 28, No. 5,
Pp. 202-205.)

In the early days of wire broadcasting the sub-
scriber’s wall socket was a simple aftair, but now
that one telephone line has to supply a number of
subscribers all kinds of complications require to be
dealt with : one receiver tends to act on another,
the lead between line and receiver acts as an aerial,
and so on. The wall socket has therefore become
much more complex : the transformer has had to
be transferred to it from the subscriber's separating
filter, and a change-over switch (wire/radio) has
been added. Experience has not yet shown
whether a single-pole switch is satisfactory, so a
double-pole one is provided on the new socket
(DDa 38); but one pole can be short-circuited so
that data may be acquired as to the efficiency of a
single-pole type for future use, since cheapness is
very important. Another addition is the provision
of a means for inserting suitable resistances to
adjust the voltage to the receiver to a suitable
value. A further complication is caused by the
fact that when a single-circuit receiver has to be
catered for, its selectivity is so low that a special
wall socket seems to be called for, embodying an
extra tuning circuit to improve the selectivity.

4231. THE SyNchroNous [Common-Wave] OPERA-
TiIoN oF BBC TraNsMITTERS.—Varley.
(World-Radio, 18th & 25th Aug. 1939, Vol
29, pp. 12-13 & 18-19.)

4232. THE DETERMINATION OF THE MosT FAVOUR-
ABLE SITE FOR A BROADCAST STATION ON
301.5 METRES IN HoLLanp.—Koomans.
(Tijdschrift van het Nederlandsch Radio-
genootschap, July 1938, Vol. 8, No. 1, pp.
257-267 : in Dutch.) Ior van der Pol’s pre-
liminary work see 3030 of 1938.

4233. LINES FOrR BRroaDpcasT TRANSMISSIONS [in-
cluding Wire Broadcasting: with Some
Attenuation Curves, etc.|—Wolff. (AEG-
M itteilungen, Aug. 1939, No. 8, pp. 376-380.}

EUROPEAN BrOADCASTING CONFERENCE IN
MonTrEUX [List of Frequencies assigned to
Broadcasting Stations by New Plan].-
(E.N.T., May 1939, Vol. 16, No. 5, pp. 149~
153.)

4234.
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4235.

4236.

4237.

4238,

4239.

4240.

4241.

4243.

4244.
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RaANGES, CHOICE OF WAVES AND POWERS OF
\WIRELESS STATIONS FOR DIFFERENT TVPES
OF SERVICE.—Lenz.  ([Funktech. Monats-
hefte, June 1939, No. 6, pp. 163-170.)

A MODERN RADIOTELEGRAPH CONTROL
CENTRE [66 Broad Street, New York City:
remotely operating Transoceanic and Inter-
City Stations representing 51 Transmitters
& Receivers|.—Rau & Brown. (RCA Review,
July 1939, Vol. 4, No. 1, pp. 14-31.)

MONITORING IRACK OF SmaLr DESIGN For
WIRELESS/LANDLINE INSTALLATIONS.—Bark-
ow & Kiinzel. (I"F.T., June 1939, Vol. 28,
No. 6, pp. 209-219.)

GENERAL PHYSICAL ARTICLES

NATURAL ELECTROMAGNETIC OSCILLATIONS
oF a CaviTy [in Perfectly Conducting Body],
and NATURAL ELECTROMAGNETIC OsCILLA-
TIONS OF DIELECTRIC SPACES.—]Jouguet :
Borgnis. (See 3873 & 3874.)

NEw CONTRIBUTIONS TO THE IPROBLEM OF
ENXERGY TRANSMISSION BY LELEMENTARY
CorrisioN I’rocesses [Deductions from Ob-
servations of Molecular Spectra in Cooled and
Uncooled Hollow Cathodes].—Schiler &
Haber. (Zeitschr. f. Physik, No. 9/10, Vol.
112, 1939, pp. 614-625.)

A NEw METHOD OF DETERMINING e/ FOR
MEepium HigH VEroctitiEs [from Motion of
Electrons in Electric Iiield between Two
Charged Coaxial Cylinders: Theory: Use
of Radioactive Source emitting Continuous
Velocity Spectrum of Electrons].—Aharoni.
(Nature, 29th July 1039, Vol. 144, pp. 203—
204.)

A NEw MopeL oF THE DPOINT CHARGE

ELECTRON aND OF OTHER LELEMENTARY
PaRTICLES.—Stueckelberg. (Nature, 15th
July 1939, Vol. 144, p. 118))

. THE SELF-ENERGY aND THE GRAVITATION

FIELD OoF AN Erectricar POINT CHARGE
[General Solution of Equations of Gravita-
tional and Electromaguetic Field : Electron
Radius: Results agreeing with Born-lnfeld
Results without Alteration of Maxwell’s
Equations|.—Honl & Papapetrou. (Zeitschr.
f- Phystk, No. 1/2, Vol. 112, 1939, pp. 65-85.)

DiayacNeTisM or THE ELectroN Gas: III
[Calculation of Susceptibility of Gas in Box
with Parallel Sides in Very Weak Field :
Variation with Geometrical Shape of Box :

Expectation of Abnormally Strong Dia-
magnetism for Stronger Iiields].—Papa-
petrou.  (Zeitschr. f. Physik, No. g¢/10,

Vol. 112 1939, pp. 587-604.) For previous
work see 701 of 1938 and back reference.

TEMPERATURE OF ELECTrRoNS IN LELECTRIC
FiELD, AND CALCULATION OF TOWNSEND'S «.
—Zaitzev. (Comptes Rendus (Doklady) de
I'Acad. des Sci. de 'URSS, No. 3, Vol. 23
1939, pp. 229 232 : in Lnglish.)

4245,

4246.

4247

4248.

4249.

4250.

4253.

4254

4255.
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‘“LA MECANIQUE ONDULATOIRE DES Sys-
TEMES DE CorpusCLEs =’ [Book Review].
de Broglie. (Ann. des Postes, T. et T., June
1939, Vol. 28, No. 6, pp. 492—494.)

A Tureory oF RapiaTioN an Attempt to
account for the Observed Properties of
Radiation on Classical Lines, including the
Capability of Ionising Atoms or Molecules].

Schott. (Proc. Roy. Soc., Series A, 1st May
1939, Vol. 171, No. 944, pp. 1-26.)

A THEOrRY OF ELECTRIC PPOLARISATION,
EtEcTrRO-OprTicAL KERR EFFECT, AND ELEC-
TRIC SATURATION IN LIQUIDS AND SOLU-
tioNs.—Piekara. (Proc. Roy. Soc., Series A,
1st May 1939, Vol. 171, No. 944, p. 543
abstract only.)

ON THE NATURE OF THE GEOMETRICAL,
MECHANICAL AND PHysicAL ENTITIES : 1IM-
PORTANCE OF THE CONSIDERATION OF SYM-
METRIES AND DISSYMMETRIES, and OBSERVA-
TIONS ON THE ABOVE.—Bouthillon: Bry-
linski. (Bull. de la Soc. frang. des LElec.
July 1939, Vol. 9, No. 103, pp. 592 616
pp- 017-634.)

UsE OoF SURFACE STATES IN SorIps 1o Ex-
PLAIN ACTIVATED ADSORPTION.—Pollard.
(Phys. Review, 1st June 1939, Series 2,
Vol. 55, No. 11, p. 1147 : abstract only.)

AN EXPERIMENT ON LELECTROMAGNETIC IN-
puctioN BY LINEAR MotioNn [E.M.F. in-
duced in Circuit composed of Cylindrical
Tube moving concentrically along Current-
Carrying Conductor, and Stationary Leads
to Inner & Outer Surfaces, is Independent of
Permeability of Tube].—Cullwick. (Journ.
1.I:.E., Aug. 1939, Vol. 85, No. 512, pp. 3I5—
318.)

MISCELLANEOUS

MEMORIAM :  ARTHUR E. KENNELLY.
(Elec. Engineering, Aug. 1939, Vol. 58, No. 3,
P- 354)

A [Electrical] DEevicE For COMPOUNDING
SiNnE Funcrions.—Maxwell.  (Phys. Review,
1st June 1939, Series 2, Vol. 55, No. 11, p.
1135 : abstract only.)

A MACHINE FOR THE RaPID SUMMATION OF
IF'OURIER SERIES.—Beevers. (Proc. Phys.
Soc., 1st July 1939, Vol. 51, Part 4, No. 286,
pp. 660-063 : Discussion pp. 664-667.)
DiE DIFFERENTIALGLEICHUNGEN DER TECH-
NIK UND PHYsIk "’ [Book Review].—Hort
Thoma. (Zeitschr. f. tech. Phys., No. 8,
Vol. 20, 1939, p. 246.)
THE DESIGN OF A SMALL DIFFERENTIAL
ANALYSER: also AN AurtomaTic CURVE
FoLLOWER FOR USE WITH THE DIFFERENTIAL
ANALYSER: and A REVERSIBLE HEAD FOR
THE AUTOMATIC CURVE-I'OLLOWING DEVICE.

Tennard-jones, Wilkes, & Bratt: Black-
ett & Williams : \Villiams. (Proc. Camb.
Phil. Soc., July 1939, Vol. 35, Part 3,

PP 485-493 1 PP. 494 505: PP. 506 5IT.)
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4256. A Rapio SrLipeE RULE [with Special Scales
for Various processes, including Propagation
over Plane Earth].—Morrison. (Bell Lab.
Record, June 1939, Vol. 17, No. 10, p. 334.)

CORROSION IN PLANT AND INSTRUMENTS FOR
THE TRANSMISSION OF INTELLIGENCE [Sur-
vey|.—Haehnel. (E.T.Z., 15th June 1939,
Vol. 60, No. 24, pp. 713-720.)

4257.

SAFETY DEVICE SIGNALLING [’ASSAGE OF
Trains, S.F.R. SvstEm [for Repair Gangs,
Level Crossings, etc.].—(Bull. de la Soc.
Frang. Radioélec., 4th Quarter 1938, Vol. 12,
No. 14, pp. 106-111: 1n French & English
concurrently.)

4258,

RECENT TUBE APPLICATIONS TO AUTOMOBILE
Maring [Trigger Circuits for Self-Centering
Gauges, etc., etc.].—Powers. (Electronics,
April 1939, Vol. 12, No. 4, pp. 12-15 and 63.)

4259.

OrractorY IILECTRICITY [American ‘‘ LElec-
tric Snout’” f{for spotting Gas Leaks].—
(BEAM A Journal, July 1939, Vol. 45, No. 25,
p- 2: paragraph only.)

THE STRING METHOD AND THE ERECTION OF
THE PALACE OF THE SOVIETS.—Davidenkov.
(Journ. of Tech. Phys. [in Russian|, No. 2,
Vol. g, 1939, pp. 160-164.)

Various methods are described which are being
used in building the ’alace of the Soviets in Moscow
for checking by means of string tensiometers the
deformations and movements taking place in the
concrete foundations. Some of the methods are used
for the first time.

4260.

4261.

4262. AN INDICATING ARRANGEMENT FOR SHORT-
TiME MEASURING APPARATUS BASED ON
TeLEVIsION EXPLORING-RaAY ScanNING [for
Echo-Sounding, Rotating-Beacon D.F., Fre-
quency Control of Machines, Earthquake
Recording, Relay-Contact Testing, etc.].
F. Winckel. (Zeutschr. f. tech. Pkys., No. 8,
Vol. 20, 1939, pp. 244—246.)

The writer suggests that in echo-sounding, for
instance, where times of perhaps 1/750th second
have to be measured, the bulky arrangement of
rotating glow-discharge lamp sometimes used might
well be replaced by a stationary glow-discharge
lamp of flat design scanned by a Nipkow disc or a
mirror-screw scanner. A scale is fixed in front of
the disc, parallel with the lamp, and graduated in
phase angle, time, or metres of depth. If 1 mm
on the scale is taken as readable, an accuracy of
1/7500th second would thus be obtainable with a
disc of 35cm diameter rotating at zorps. A
second lamp at the bottom of the disc can be used
to register the variation of a second quantity.

A modern cathode-ray scanner gives the theo-
retical possibility of measuring times down to
1077 second ; or even less, in view of the simpler
requirements of time-measuring compared with
those of television.

4263. APPLICATION OF A PROPORTIONAL AMPLIFIER
To X-RAY STRUCTURE ANALVYSIS.—lsajev.
(Comptes Rendus (Doklady) de I'Acad. des
Sci. de 'URSS, No. 1, Vol. 23, 1939, pp.
42—44 . in English.) See also 4264.
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4266.

4267.

4268,

4269.

3271,

4272.

4273.

4274
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ON THE UseE OF PROPORTIONAL AMPLIFIERS
FOR X-RAvY INTENSITY MEASUREMENTS.—
Bibergal & others. (Journ. of Tech. Phys.
[in Russian], No. 3, Vol. 9, 1939, pp. 215-221.)

GENERATOR OF X-RAY FLASHES OF 1/1000TH
SECOND FOR IREGMOGRAPHY AND SERIO-
GRAPHY, and REGMOGRAPHY [New Réntgen-

Cinematographic ~ Technique].—Gilardoni :
Cignolini.—(Bollettino del Centro Volpt di
Elettvologia, English Edition, Dec. 1938,

Year 1, No. 4, p. 95d : summary only.)

DryING WITH NEar INFRA-RED RaDIATION
for Lacquers, Enamels, etc: including
Conveyor-Belt Equipment for Small Articles].
Ickis & Havnes. (Gen. FElec. Review,
April 1939, Vol. 42, No. 4, pp. 145-149.)

Bopies HoOVERING FREELY IN aN ELECTRIC
AND MaGNETIC Fierp [Theory shows to be
Possible only if Diamagnetic Materials are
present], and FREE HOVERING oF Dia-
MAGNETIC BODIES IN A MaGNETIC FIELD
‘'shown with Bismuth and Carbon Particles].
—Braunbek. (Zeitschr. f. Physik, No. 11/12,
Vol. 112, 1939, pp. 753-763 : pp. 764-769.)

TuE ELECTROMAGNETIC LEvVITATOR.—Bed-
ford, Peer, & Tonks. (Gen. Elec. Review,
June 1939, Vol. 42, No. 6, pp. 246-247.)
For ' floating suspension ~’ and its possi-
bilities for a new form of transport, see
Kemper, 3069 of 1938.

THE CINEMATOGRAPHIC METHOD OF STUDYING

AND TiMING MANUAL OPERATION AS USED IN
THE COMMUNICATION ELECTRICAL INDUSTRY
IN THE U.S.A.—Jurgens. ([zvestiva Elektro-
prom. Slab. Toka, No. 3, 1939, pp. 52-57.)

. CINEMATOGRAPHY OF THE THOUSAND-
MILLIONTH OF A SECOND: PRESSURE OF
DETONATION.— Libessart, Culmann, &

Séguin. (Journ. de Phys. et le Radium, May
1939, Series 7, Vol. 10, No. 5, pp. 72 $-73 S.)

APPLICATION OF ELECTRICAL JMEASURING
MeTHODS TO THE DEGREE OF FINENESS OF
PowpeERED MAaTERIALS.—Lépingle. (Génze
Civil, 24th June 1939, Vol. 114, No. 25,
P- 534 : summary only.)

RADIO-WAVE ABSORPTION AS A MEANS OF
INVESTIGATION INTO MODERN ORGANIC
STRUCTURE. — Cavallaro. (Bollettino  del
Centvo Volpt di Elettrologia, English Edition,
Oct./Dec. 1938, Year 1, No. 4, p. 97d:
summary only.)

ON THE POSSIBILITY OF THE EXAMINATION
or LivING SuBsTanNcEs [Micro-organisms,
etc.] wiTH ELECTRON MICROSCOPES.—von
Ardenne. (See 4108))

STUDIES IN PHOTOELECTRIC PHOTOMETRY !
A PuotroEMISSIVE CELL SPECIALLY DESIGNED
FOR Hi1GH-PRECISION MEASUREMENTS.
Boutry & Gillod. (See 4061.)
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Wireless Patents
A Summary of Recently Accepted Specifications

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

ACOUSTICS AND AUDIO-FREQUENCY CIRCUITS

509 613.—Voice-operated relay device for prevent-
ing instability in a loud-speaking telephone system.

L. E. Ryall. Application date 20th January,
1938.

AERIALS AND AERIAL SYSTEMS

506 518.—Short-wave transmitting aerial and
feeder-system for radiating a wide range of side-
bands, as in television.

Telefunken Co.  Convention
28th November, 1936.

507 473.—Aerial couplings and feed-lines for ultra-
short waves.

O. Bormann and [J. Pintsch.
(Germany) 15th September, 1936.
509 500.—Method of ‘“ earthing ’ television aerials
and other high-frequency apparatus.

E.C. Cork and J. L. Pawsey. Application dates
17th December, 1937, and 8th March, 1938.

509 844.-—Aerial arrangement for an installation
where the feed-line or * down lead ’ must be taken
to a point well above ground level.

Marconi’s W.T. Co. and N. Wells.
date 22nd January, 1938.

date (Germany)

Convention date

Application

DIRECTIONAL WIRELESS

506 621.—D.F. ‘' homing "’ receiver in which the
pick-up voltage is periodically reversed. in phase
before being applied to a zero-centre indicator.

Telefunken Co.  Convention date (Gevinany)
14th August, 1937.

506 630.—D.F. receiver in which the voltage from
a pair of "' crossed ’ frames is fed through separate
amplifiers to the deflecting plates of a cathode-ray
indicator.

Telefunken Co.
11th December, 1937.

506 743.—Arrangement for applying volume control
to a D.F. receiver, so as to keep the bearing-line
““trace "’ within the limits of the indicator scale
on the screen of a cathode-ray tube.
Marconi’s W.T. Co. and R. J. Kemp. Application
date 1st December, 1937.
507 181.—Direction-firder with an auxiliary frame
aerial to compensate for quadrantal or like error.
Marconi's W.T. Co. and G. M. Wright. Appli-
cation date 10th December, 1937.

Convention date (Germany)

507 461.—Direction-finder in which *‘ night-error "’

is avoided by the use of four frame-aerials spaced

around the circumference of a circle.
Telefunken Co. Convention date

(Geymany)
Sth September, 1937.

507 587.—Direction-finder of the kind in which a
visual indication of the bearing-line is given on the
fluorescent screen of a cathode-ray tube.
Marconi’'s W.T. Co.; S. B. Smith, and R. |.
Kemp. Application date 16th Decemnber, 1937.

507 754.— " Impulse '’ system of signalling designed

to minimise interference, and to give highly-

directional results.
W. S. Percival.

1937

Application date 16th November,

RECEIVING CIRCUITS AND APPARATUS
(See also under Television)

506 502.—Superhet receiver with push-button
tuning for the more powerful stations and manual
control for the others.

G. W. Johnson (communicated by Philco Radio
and Television Corporation).  Application date
26th October, 1937.

506 541.—Wave-band filter giving a sharp rise of
attenuation on each side of the pass-band, without
the use of piezo-electric crystals.

Marconi’'s W.T. Co. Convention date (U.S.4.)
30th November, 1936,

506 542.—Thermionic amplifier circuit arranged to
eliminate the effect of fluctuations either in the
load, or in the mains supply voltage.

Marconi’'s W.T. Co. Convention date (U.S.A.)
30th November, 1936,

506 543.—Construction of a multi-scale tuning-
indicator, and means for selectively illuminating
the scales.

Marcont's W.T. Co.

Convention date (U.S.4))
30th November, 1936.

506 603.—l.ocal oscillator for a superhet arranged
to cover a wide frequency range and to give a
constant frequency-response throughout.

Hazeltine Covporation (assignees of |. F. Farving-
ton).  Convention date (U.S.A.) 16th February,
1937.

506 648.—Method of and means for illuminating
the scale of a wireless tuning indicator.
Telefunken Co.  Convention date

(Germany)
1st December, 1936.

506 652.—High-frequency amplifiers stabilised by
negative feed-back through a transmission line of
the coaxial type.

Standard Telephones and Cables ; R. M. Barnard ;
and A. H. Roche. Application date 1st December,
1937
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506 791.—Amplifying system with negative feed-
back control through a * bridge” transformer
network with four pairs of terminals.

Standard Telephones and Cables (communicated bv
Western  Llectric Co. Inc.). Application date
26th Novemnber, 1937.

506 881.—Resonator device coupled to an electronic
dsvice for generating or amplifying centimetre
waves.

O. Bormann (]. Pintsch. Akt).
(Germany), 10th September, 1936.

506 977.—Coupling transformer between an aerial
and a feed-line, designed to present a purely ohmic
‘“loading "’ at resonance.

C. Lovenz Akt. Convention
10th August, 1937.

506 987.—Suppressing inductive interference in a
wireless receiver by cutting the loud speaker out
of action during the very short periods of each
disturbance.

Philips’ Lamp Co.
215t September, 1937.
507 077.—A.V.C. system in which incoming signals
are applied to one grid of a hexode valve, the
gain-control voltage being developed across a
second grid, and applied to a third.

R. E. Spencer. Application date 13th December,
1937.

507 220.—Wireless receiver fitted with means for
increasing the degree of modulation of an incoming
signal.

Marconi’s W.T. Co. and O. E. Keall.
date 10th December, 1937.

507 258.—Fixed condenser and trimmer, forming
a ‘‘tuning unit”’ for a receiving set with push-
button control.

Muvphy Radio and D. N. Truscotl.
date 16th Mavch, 1938.

507 305.-—Means for controlling the driving motor
for the automatic tuning system of wireless receiver.
Philips’ Lamp Co. Convention date (Germany)
28th December, 1937.
507 586.— Tuned filter-circuit for a wireless receiver,
designed to have a constant band-width over the
whole of the tuning range.
Marconi’'s W.T. Co., R. F. O'Neill; and J. D.
Brailsford. Application date 16th December, 1937.

507 482.—Circuit arrangement for reducing the
number of components normally required for
automatic tuning control.

Telefunken Co.  Convention
13th November, 1936.

507 605.—Arrangement of two

Conuvention date

date (Gevinany)

Convention date (Germany)

Application

Application

date (Germany)

inductance coils

mounted inside a screening can for variable
selectivity control.
Kolstey-Brandes and L. G. Newman. Application

date 17th December, 1937.

508 043.—Circuit arrangement for reducing the
cffective input capacity of a thermionic valve.
Telefunken Co.  Convention dates (Germany)
28th Decemnber, 1936, and 3vd April, 1937.
508 580.—Radio receiver constructed to simulate
a standard lamp with inconspicuous controls.
D. J. Crowley. Convention date (U.S.A.) g4th
December, 1936.
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509 511.—Press-button tuning control combined
with a wave-change switch of the rotary type.

E. K. Cole and G. Bradpeld. Application date
2nd February, 1938.

509 605.—Amplifier in which the width of a band-
pass circuit is automatically varied in reverse
proportion to the degree to which negative feed-back
is applied.
Telefunken Co.
18th [anuary, 1937.

Convention date (Germany)

TELEVISION CIRCUITS AND APPARATUS
For TraNSMISSION AND RECEPTION

500 18g.—Means for preventing television signal-
fluctuations due to ‘“ fatigue *’ or variations in the
anode potential of the carrier-wave transmitting
valve.

Radio-Akt. D. S. Loewe.
(Germany) z24th December, 1936.

506 601.—Mechanical scanning disc designed to
avoid ‘“ keystone’ distortion by receiving the
incident light at an angle instead of normal to the
plane of the disc.

Radio-Akt. D. S. Loewe.
(Germany) 8th March, 1937.

Convention date

Convention date

506 709.—Double rectifier arrangement for separat-
ing the picture signals from the synchronising
impulses in a television receiver.

R. | Berryv (communicated by C. Lovenz ARt).
Application date 6th September, 1938.

506 856.—Means for varying the amplitude of the
saw-toothed scanning-voltages used in television
without affecting their linearity.

Fevrants and H. Wood. Application date 18th
February, 1938.

506 gr1.—Method of preparing or ‘* conditioning >’
a fluorescent screen so as to produce a televised
picture which persists until it is deliberately
extingnished.
F. Ring. Convention date (Gevinanv) 26th QOctober,
1936.
506 933.—Means for ‘* shaping "’ the electron stream
in a cathode-ray tube so as to offset the distortion
normally produced by the focusing system.
Fervanti and M. K. Tavior. Application date
28th December, 1937.

506 946.—Amplifier circuit for a wide range of
frequencies, e.g., in television, in which the gain is
kept substantially independent of frequency.

The Geneval FElectric Co., E. C. Cherry, and
G. W. Edwards. Application dates 25th Mavch and
2nd December, 1033,

507 050.—Preventing ' tilt *’ distortion in television

transmitter tubes, particularly those utilising
double-sided mosaic screens.
J. D. McGee and H. G. Lubszynski. Application

date 3vd December, 1937.

507 144.—Apparatus designed to be used either
for reproducing television signals or alternately for
projecting pictures directly from a standard cinema
film.

Kolster-Brandes and C. N. Smyth. Application
date 3rd December, 1937.
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507 146.—Apparatus for prcducing stroboscopic
illumination, particularly for use in reprcducing
television pictures.

Scophony and F. Okolicsanyt.
7th December, 1937.
507 239.—Means for maintaining a constant datum
level, and for providing an automatic correction

Application date

for variations in amplitude, particularly in a
television system.
A. D. Blwmlein and E. L. C. White. Application

date 6th November, 1937.

507 368.—Amplifier coupled to a cathcde-ray tube
50 as to give a ‘' gain ' which is independent of
frequency over a wide range of television signals.

The General Electric Co.; E. C. Cherry,; G. W.
Edwards ; and D. C. Espley. Application date
27th April, 1938.

507 428.—Means for preventing ‘ keystone " dis-
tortion in an interlaced scanning system.

The General Electric Co. and D. C. Esplev.
Application dates 13th and 21st December, 1937.
507 481.—Modulating light by the diffraction-
effect of supersonic pressure-waves travelling
through a transparent bedy.

Scophony ; G. Wikken Hauser; and J. Sieger.
Application date 15th Noveinber, 1937.

507 495. Constant-impedance coupling for modu-
lating ultra-short waves with television signals.

Radio-Akt. D. S. Loewe. Convention date (Ger-
many) 21st, December, 1936.

507 582.—Television cabinet in which the picture is
projectcd from the fluorescent screen on to a
vertically-arranged viewing-ccreen.

Fernseh. Akt. Convention date (Gevinany) 16th
December, 1936.

TRANSMITTING CIRCUITS AND APPARATUS
(See also wnder Teleuvision)

506 639.—Means for neutralizing the inter-electrede
capacities in a multi-valve generator for ultra-short
waves.

Telephone Manufacturing Co., L. H. Paddle;
and C. C. Whitehead. Application date 24th Novem-
ber, 1937.

507 100.—Calling, ringing, ard supervisory arrange-
ments for a multi-channel carrier-wave signalling
system.

Telephone Manufacturing Co. and L. H. Paddle.
Application date 12th February, 1933.

507 108.—Interfererce suppressors, particularly for
use in telephone-exchanges distributing brcadcast
programines.

The General Electric Co. and A. Warrington.
Application date 2nd March, 1938.
507 454.— Frequency-stabilising ** bridge circuit
for short-wave generators of the Magnetron type.

Telefunken Co. Convention date (Germany) 10th
August, 1937.
507 764.—— Wiring system for relaying or distributing
signals covering a wide frequency range, particularly
television.

Marconi's W.T. Co.
18th December, 1936.

Convention date (U.S.4.),
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507 g61.—Thermionic valve arrangement for ener-
gising high-frequency ‘ resonator'’ units of the
““ concentric line ' tvpe.

Marconi's W.T. Co. (assignees of O. E. Dow).
Convention date (U.S.A.), 29th March, 1937.

CONSTRUCTION OF ELECTRONIC-DISCHARGE

DEVICES

508 106.-—Electron-amplifier in which the target
electrodes are so arranged that the stream of secon-
dary emission is projected in the same direction as
the primary electrons.

H. G. Lubszvnski and J. D. McGee. dpplication
dates 24th November, 1927 and 3vd June, 1938.

508 552.-—Arrangement of the cathcde ard control

or focusing electrodes in a cathcde-ray tube.
Baird Television; L. C. Dantels; and G. E.

Mavrcus. Application date 31st Decemnber, 1937.

SUBSIDIARY APPARATUS AND MATERIALS

506 048.-—Magnetron type of discharge tube ar-
ranged as a frequency-multiplier.

Telefunken Co. Convention date (Gevmany) 21st
November, 1936.

506 072.—Method of coating the inside surface of a
cathode-ray tube with a layer of carbon.

W. W. Triggs (communicated by Riedel de Haen
Akt. Ges)). Application date 30th September, 1938.

506 154.-—Piezo-electric microphone or loud speaker
made from crystals which have been artificially
‘ grown " from solution.

The British Thomson-Houston Co.
date (Germany) 17th December, 1937.

506 732.—Preventing the prcduction of radio
interference by electrically-driven labour-saving
devices.

The British Thomson-Houston Co. and T. H.
Kinman. Application dates 24th November and 24th
December, 1937.

Convention

507 179.——Condenser with auxiliary electrcdes to
compencate for the effect of variations in tem-
perature.

Marconi's W.T. Co. and D. A. Bell.
date 10th Deceinber, 1937.

Application

507 180.—Circuit for changing a modulated carrier-
wave into a wave of the same frequency but
differently modulated.

Marconi's W.T. Co. and O. E. Keall.
date 10th December, 1937.

Application

507 183.—Construction of high-power microphone,
fitted with means for localising the impact of the
sound-waves, and with means for dissipating heat.

G. R. Fountain and A. E. C. Snell.  Application
date 11th December, 1937.

507 381.—Method of applving a fluorescent screen
to the glass wall of a cathode-ray tube so as to
minimize loss of light.

The Philips’ Lamp Co. Convention date (Germany)
17th June, 1937.



