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Editorial

The Phase Convention of Currents and Voltages
in Valve Circuits

some correspondence in which a radio

engineer sought an authoritative
opinion on a statement which he regarded as
incorrect. On p. 349 of Terman’s ** Radio-
Engineering *’ and also on p. 192 of the same
author’s “ Fundamentals of Radio,” in con-
nection with phase relationship in oscillators,
it is stated that “‘ in general, the voltage fed
back from the output and applied to the
grid of the tube must be approximately 180°
out of phase with the voltage existing across
the load impedance in the plate circuit of
the amplifier.”” Now, il anvone asks if this
is a correct statement, we can only reply
that it is correct if the conventions adopted
are such as to make it correct.

There arc some cases in which it is not a
matter of convention; for example, two
electromotive forces acting in a simple
circuit can definitely be said to be in phase
if they both tend to produce current in the
same direction around the circuit at every
moment, but if there is any tapping from
the circuit between the two sources of e.m.f.
an element of uncertainty is immediately
introduced. If we consider two alternators
working in parallel, looked at from the point
of view of a consumer taking power from the
station the electromotive forces of the two
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machines are in phase, or very nearly so,
whereas to the station engineer thinking of
the current circulating between the two
machines due to inequalities in the turning-
moments of the prime-movers, their electro-
motive forces are in opposition, or nearly so.
With potential differences the necessity of
stating the convention adopted is even greater
and in most cases any statement is meaning-
less unless the convention is stated ; this is
even more so when one is comparing things
in two different circuits.

The words ‘‘ positive ” and ‘‘ negative ”’
are often used in a very loose or meaningless
manner, e.g., in the correspondence referred
to, the following statement was made:
“ a self-induced e.m 1. is regarded as negative
and lags on the current by go°, while the
applied voltage is positive and leads go°.”
If a continuous current flowing through an
inductive resistance is increasing, the induced
e.m.f. may be regarded as negative, since it
is in the opposite direction to the current,
but if the current is decreasing, the induced
e.m.f. is positive, and there is no justification
for saying that the self-induced e.m.f. is
negative ; with alternating current the self-
induced e.m.f. lags go° behind the current,
but to add that it is negative is meaningless ;
it is equally meaningless to say that the
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applied voltage is positive. The applied
voltage reaches its positive maximum a
quarter-cycle before the current, whilst the
self-induced c¢.m.f. reaches its positive maxi-
mum a quarter-cvcle after the current, it
being assumed that a certain direction
through the coil is to be regarded as positive.
It is indefinite to draw a rotating vector to
represent the p.d. between two points unless
it is clearly stated which of the points is to
be at the higher potential when the vector is
above the horizontal and the instantancous
value therefore positive.  Perhaps the
simplest way of avoiding ambiguity is to say
that V,, always means the amount by
which the potential at ¢ exceeds that at &
or simply V,, =V, — ¥V, where V, and 17,
represent the potentials with respect to
earth. Tor current and e.m.f. arrows can
always be drawn on the circuit diagram to
indicate which directions are to be regarded
as positive ; when the vector is below the
horizontal, it simply means that the current
or e.m.f. at that moment is negative, i.e., in
the opposite direction to that shown as
positive on the circuit diagram.
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The ordinary valve circuit introduces
special ditticulties which lead to the adoption
of strange conventions. In Fig. 1 (a) we
show a valve operating as an amplifier under
the simplest conditions and the standard
text-book formula is I, = (V, + uV )/R,,
so that V', and V7, are reckoned to be positive
when they tend to increase I, As we are
only concerned with alternating components
we omit batteries and steady components.

Now, says the text-book, if we put
V, RI, we obtain [ R:Z”R.

These are definitelv stated (sec Mallett’s
“ Telegraphy and Telephony ') to be vector
equations, and it will be noted that the
relation between the p.d. across a resistance
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and the current through it is not V = RJ
but V = — RI. In Chaffee’s ““ Theory of
Thermionic Vacuum Tubes” (p. 192) the
p.d. between the anode and cathode is called
e, and that across the load ¢,, and it is stated
that de, de,, which is strange, since,
except for the batterv, e, and e, are really
one and the same, but merely looked at
from a different point of view. It is equi-
valent to the obviously correct statement
that V,, Ve Ifone writes I,—--RI,
then when the current 7/, is a positive maxi-
mum the p.d. ¥V, must be a negative
maximum and the two are necessarily to be
regarded as 180° out of phase. If the current
is regarded as positive when the grid voltage
V, is positive, then V, and V, must be
regarded as 180° out of phase. Terman says
“the plate circuit can be replaced by an
equivalent gencrator of voltage — pe, acting
from the cathode toward the plate,” which
is, of coursc, the same as our -+ pV’, acting
downwards in Fig. 1 (8). He expresses it in
this way because he reverses the current
convention and says *“ a positive value for 7,
means a current flowing in opposition to the
stcady dircct current.” He therefore writes
I nE s
PR, 2Z,)
strange. But it may be asked, is there no
alternative to these seemingly topsy-turvy
conventions > Yes, as soon as onc neglects
the d.c. components, and regards the valve
as an a.c. generator with an internal resistance
R, and an equivalent em.f. uV,, one can
adopt the usual convention as regards the
terminal p.d. of a generator, as shown in
Iig. T (h). \When V, is a positive maximum,
I, will be a positive maximum and the
cathode terminal must be regarded as being
at its maximum positive potential. We now
have V, == RI, without any minus sign and
V,and V', are in phase. The only point to
remember is that the resultant p.d. between
the anode and the cathode 1s then the
difference between the d.c. and a.c. com-
ponents and not their sum. One cannot
pretend that the valve, and not the battery,
is the source of power without paying the
penalty somewhere. For most purposes,
however, one is only interested in the a.c.
components and everything is perfectly
straightforward with no jarring minus signs
apparently doing violence to Ohm’s law.
G. W. 0. H.

which again looks rather
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Two-Way Radio-Telephony*

A New “Two-Wire, Four-Wire” Control Terminal

By Ing. Matei G. Marinesco

(Palytechnic School, Bucharest, Roumania)

SUMMARY. It is shown how by applying the feed-back principle (negative and posi-
tive) to a certain circuit, in conjunction with the introduction of small amounts of a certain
amplitude distortion (which can be kept at a very low value if only sufficient feed-back is
introduced), a two-wire, four-wire control terminal is obtained, specially adapted for two-
way radio-telephone communication, as it eliminates almost completely echo and singing

troubles met with in the conventional ** hybrid-coil, balancing network "

terminal,

I.—Introduction

' is well known that in any two-way

telephone or radio-telephone transmission,

where amplification must occur both
ways, the gain is limited bv the unavoidable
regeneration which occurs between input
and output of the same amplifier and which
degenerates into singing of the whole trans-
mission system if a certain amount of gain
is exceeded. This is specially the case with
telephone communication with radio-links,
where on account of radio noise and because
transmission efficiency must be kept at a
high level (radio-transmitter fully loaded
in spite of large variations in subscriber’s
voice level), the gain of the transmission
amplifier must be varied between large
limits. In this case the simple control
‘terminal 7’ consisting of hybrid-coil and
balancing-network is no more of practical
use. To avoid echoes or singing when noise
level is high or subscriber level low, the
terminal is provided with ““ Vodas ™ (voice
operated devices anti-singing) installations! 2,
But these devices are of a complicated
nature, of a limited practical performance,
and require severe maintenance conditions.
A simple control terminal, suppressing
almost completely regeneration ir spite of
large gain variation, would offer therefore,
as concerns radio-telephone transmission,
the marked advantage of eliminating from
the terminal installations, the ““ Vodas > or
ccho-suppressor devices, necessarv in the
case of conventional type of terminal.

&) .\_IS._accepted by the Editor, January, 1940.

type of control

Morcover, as concerns electric circuit
theory, it is interesting to point out the
possibility of the reversible amplifier, that
is to say a two-wire amplifier, the gain of
which in both directions should not be
limited by line impedance equilibration or
in other words by external conditions.

Further, so far as linear net-works are
concerned, the reversibility is not possible,
but it becomes so as soon as small amounts
of amplitude distortion and large feed-back
voltages are introduced.

II.—Voltages and Voltage-gain of a Two-
way, Two-wire Amplifier System

Any two-way radio-telephone communi-
cation system may be reduced to the basic
scheme of Fig. 1. We see from this figure
that the two separate one-wav radio circuits,
H-I' and F-G, are combined at each end
into a single two-way, two-wire communica-
tion circuit, Ly and Lp, through a six pole
terminal 7¢ and 7).

As such a terminal contains unidirectional
elements (the transmitter and receiver ampli-
fier are to be included in the terminals), the
three pairs of poles are not interchangeable.

Thus for terminal 75, at G a p.d. can
only be applied, at H only produced, at 1)
applied or produced, or both. Therefore,
each terminal may be characterised by a
relation giving the voltage produced at onc
pair of poles in terms of the voltages applied
at the other two pairs of poles.

Suppose therefore an e.m.f. ep to be im-
pressed upon the system at D, we may
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write for terminal Ty :
Vg = f (6u, Vo)

where : vg is the p.d. applied at G (we will
call 1his voltage the feed-back voltage)
and vg, the p.d. produced at H.

If this relation, which we will call the
characteristic equation of the terminal,
be linear, we may write it :

g = Rom . Vo + Rou - €» o (1)
where : keu, kpn, are constants.
For terminal T4, we will have :
vrp = kpr . Vs .. o (2)
Yo = Ree - Ve - . .. (3)

where : vg, is the p.d. applied at E; wv¢, vr
the p.d. produced at C and [ rcspectively
and Rzr, Rre, constants.

Further, let : vg = Rue . Pu, Vo = Rre . Vs,
where : kuz, kre are constants of the radio-
links of the transmission.

It must be pointed out here, to avoid any
misunderstanding, that Aus, kre are con-
stants with respect to the voltages applied
or produced, although they may vary with
time because of changes in atmospheric
conditions.

Eliminating vs, vr and ve between (1)
and (2), we get :

g - - . U1a 5
1 — /\ 1 (4)
where :
Vr V¢ Vg | Un
A=lur . kra . heun. kax = o —_ ,[——jl ;
Ve Up Vu Ve e, =0
and : vyx - ko . €p L’Uuivn o

For any other of the six voltages of the
loop: ECFGDHE, we will have a relation
similar tq (4). Thus at C, we may write :

)

Ve

where :

Ve = Rzc . Rur . kou . € = Rpe « Rup . vyu ;

Calling : i% the

A
may state the following rule: the voltage,
at any point of a system like that of Fig. 1,
due to the impressed em.f. at D or C, is
equal to the voltage at that point, due to
the impressed e.m.f. only, that is to say in
the absence of the feed-back voltage, multi-

feed-back factor, we
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plied by the feed-back factor. This rule
1s valid only when the characteristic equa-
tions of the terminals are linear, or when we
may neglect higher order voltage terms from
such equations.

Further, if we put : goe
we have :

kou - kur . kue,

Ve = Zpe - €»

1

and .  ve Ty 8pe oo Goe - e

gpe 13 the gain from D to C, in the absence of
feed-back voltage, and Gy¢ is the total gain
from D to C. We see, therefore, that the
total gain is equal to the gain in the absence
of fecd-back multiplied by the feed-Dack

factor.
mﬁﬁ%‘.‘%r;r | <Ee
=2 =
[ F - - G |=
Le [C Te To D] Lo
— E . . H |—
RECEIVER ]L _E‘.L‘.QS.'.‘%H
-— -~

Fig. 1.

From the expressions for A and g, we may
find a relation between these two quantities
by eliminating Zre and gz ; thus:
kan

krckor ~ kevkog

ReF
- 8pe - fep = k. e . Bew

where : gep = ker Rre kep, is the gain without
feed-back from C to D. If: gep = goe = g,

A= kg®

In practice, for stable working of the system,
A < 1 for all frequencies (4), otherwise for
a certain frequency A = 1 and the feed-back
factor becomes infinite and singing occurs.
For the ‘ hybrid-coil, balancing-network ”
Ze — Lo Zp — Zp

= and if:

terminal : « = 47 7.7 -
L ¢ c Lo P
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7 — L7~ Lo —Z¢ ZD—ZD_
/{D"v ZZD, zf:ra—ZZa,K —~ AZU__— = —25; =

where Z¢, Zp, are the impedances of the
lines Le and Lp; Z., Z» the imped-
ances of the corresponding balancing net-
works.  Practically in this case x =1072;
therefore for stable work g <<10. If ¢
increases beyond this value singing may
occur. The problem is therefore to decrease
the « of the terminal. This is what the new
terminal achieves,

III.—The New ¢ Terminal ** Circuit

(a) Description and definition of symbols iused.

The basic scheme of the new terminal
circuit is seen in Fig. 2 representing terminal
Tp. Ay Ay A, A’y are amplifiers, the
arrows in the figure indicating the directions
in which amplification occurs ; Bp By Cx C'y
are feed-back networks so that B, Bp
introduce negative feed-back and Cn C’y
positive feed-back. Further, it is seen from
the same figure that the p.d. applied at 4,
is equal but opposite in sign to the p.d. ap-
plied at 4’;. Let u;, R; be the amplification
factor and internal resistance of 4, and A',;
i Ry, those of 4, and A’,, Bp B yu y'n the
voltage ratios (output to input of network)
of By Bp Cr C'n respectively; we will
suppose that the input impedance of the
feed-back networks is great with respect to
the output impedance of the amplifiers and
that the output impedance of the networks
is small with respect to the input impedance
of the amplifiers.

In these conditions the energy that the
feed-back networks supply to the amplifiers
is negligible.

Let finally Z, be the impedance of the
line L, as seen from D, Z, the impedance
at D" and Z, the impedance at H.

(b) Characteristic equation of the new terminal.

Following the above method, we will
first find the characteristic equation of the
terminal of Iig. 2. That is to say the
function :

Un f(CD, 'Uc.':

Introducing a' fundamental assumption as
to the non-linearity of B, f8p yry's and
some auxiliary assumptions, we will show
that the characteristic equation remains
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linear, if we neglect small second order
voltage terms. This will give us A and
therefore x for the terminal.

Applying Kirchhoff’s rules to the circuit
of A, :

T I . op v
2 I+ OV.DBD 1+ O(DBn ¢
ALy 0
4 — Ault, ! .. 5
L + %ofo yr . Zulty + 1'5) ()
N ; Y .
where : €&, T ZoR,’ op TFRZ

and : 7,, ', are the plate currents of A4,
and 4',. Applving the same to the circuit
of 4,:

Rty = — Zaliy +1'y) +ppvp .. (6)

—

pinett

| | of ][ 1

R—
’ b
ZDI CH CN
—
=1 D Zo
[—J N

Zw

Fig. 2.

The elimination of vy, between (5) and (6)
gives :

/ op \
[Rz + kI — M2 I T 2B yn 'Z"}‘z
o .,
Flrmm g
o e'p
T #e ZDBD" - e=0 .. ()

Apla/
Further application of Kirchhoff's rules to
c
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circuits of A4, and A4’,, gives :

for 4’
%
Up = I—_ﬁ;ﬁ—” Ve
T aagy Vel T @)
for 4°,
Ryi'y = — Zu(iy +14'y) + povo .. (9)

By eliminating vy, between (8) and (9)

[Rz (1= e y'a)za}"z

D’Bl)'
p 0 .
(2 = i e
o p
—_— = .. (I0
P2 1 + aD’BD 14 0 ( )
4

where =
e %= R, F Z» '

Solving (7) and (10) for 1, and ', since
vg = Zg(iy + 1'5), we get :

Vn —
A p- %o
I +oofp I+ anPo
% ola
1 . %p P o p-
n -~ B pH5
24 I + 0(1)/31) 2 I + (ZB'BD'
I
I 04
+ + IiBD a2e,D
1 — o xo gy’ acd
= B o
24 I+ O(Dﬂn 2 I + O(D'BD'
. (11)
1 ‘E
where oy = = o
2 R2 _+_ 213 Ha
and if 0’.0,81), oL p- ,81)' >1
equation (11) becomes
Vy —
I I I I

,_8; a E OCB,BDZ N O(n:ﬁzp'

A vz T\

1 —o —~’I——>—a —(I— >
2 ,31)‘\ oofp 2 Bo. opBp

I/CZDBD

R ARy A CaFre )
I— %o\ I——7 | — g5 | I — —F—
2 ,81) OCDBD 2 BD' O(D'BD'

. (119)

0(26’1)
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equation (35) becomes

Vp = Bip(I — oTD%;)(é + ve -+ ')/11'1)3) (12)

\%Dp
and equation (8) becomes
I 1 ,
Up = IB—D(I - &;T,B;')(va + y'ava)

(¢) Fundamenial assumption concerming the
non-linearitv of feed-back networks.

- (13)

We will assume that the phase angle of
the output voltage with respect to the input
voltage, for each feed-back network, varies
in proportion to the amplitude of the input
voltage, the ratio of the amplitudes of output
to input voltages remaining constant.

Thus we will have for Bp, Bp, Cy and C'y,
respectively :

Bp = B (cos hipVp + j sin hipVp)

Bo. = B’ (cos hp.Vp + jsin hpVp)

ve = Y (COS h/uVu + ] sin /’LHVM)

y'u =y (cos h'aVu + 7 sin A'uV )
Vo Vo Vy are the amplitudes of voltages at
DD and H and hp hp he Wu BB’y ' are

constants. For terminal 7, we will have
four similar relations.

(d) Auxiliary assumptions.

These do not restrain in any way the
general conclusions at which we shall arrive,
but only simplify calculations. Thus, let us
suppose, for terminal 7T, that B =8,

’

b4 Vs hpo == hp, ]I’y = hg = h/, hp — Zaghg
=20,k ; o, ¥ = 4, and for terminal Ty,

that he = he; We=lr=h; Jic = 2050 ;
Zr = Zg; let us suppose also, that AV 1s
a small angle such that

cos iV + jsin AV =1 -+ jhl;
Finally, we shall
Zo. = Z¢ ; such that

assume Zp = Z, and

ZZ_,);Q;_ , X O — %p
ZD' + Zz) Ap- + op oUp ’

and that
,)ZU'_Zcf g — Qe __ 0o — &e |
“Ze - Ze oe + oe e ’

this is also the case in actual practice with
conventional radio-telephone systems where
K =102
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() Calculation of characleristic equation on
the foregoing assumptions.

Equations (r1), (12) and (13) become

I+ 7 I ,
Vi - -ﬁ&gve + maze » (14)
€p I \Vg
e R e
L L] i)
+ [I +7 oy, opBl 20, (t5)
I \v¢
Vp- <1 == 0(111/3,} /8_
I 7
iz - e
where ep = ocSDB ho(Vo — V) ;
v
Va
1o = aofasl] 7 — 3V — V) |;
&
oAp — Ap . — 2
T
By analogy, for terminal T
vy ; i—]];: Segue . (17)
TPyl 0 — 4 5 - LA 3 B 8
e kI O(c/g> /3 +[I +] O(c/g 0(0/3:' 20.,
. (18)
(- 2N [pgjme T |ur
Ve = (I 9(0'/8>B + ‘ I +]otc/3 of | 20,
- (19)

Where e¢ n¢ 8¢ oo oo have analogous values.
Before going further we must point out here
that in the absence of non-linearity in the
feed-back networks, that is to say, for 4 = o
the new terminal circuit has the same value
of « as the conventional “ hybrid-coil,
balancing-network ” terminal, viz.:

Zoo —Zo Zp —Zy
Y Ze ¥ Zo Zo T 25

Lo —Z¢ Zp —Zp
DR L
Indeed if 4 = o, equation

(see Section II).
(14) becomes

Vg = Spg'l)a + dzell)
and equation (17)

vy = SoQUk
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therefore
A Vr Vg Vg I:‘UIIJ
Ve Ur Um Vo e'p= 0

= 8(;81;]31'0 . gkIIE . &

but kpq 2 o kgE . & :gcn . &nc if Sc, Sp <1
and therefore, if up =oap, oo Toae; as is
easily seen by computing ges, goe (see defini-
tion of these quantities in Section II) from
equations (14), (17), (18).

Hence A= 8,. Spgcn . 8be
and
_%e — e Up. — Ap
K — 8081) —~ .
[+ &) Op
Zc, ] Zc ZD: - ZD

ZC ’ ZD
Taking / into account we have to solve the
system of six equations, viz., (14) to (1g),
which together with vz = kas.v, and
Ve = kre . vr, will give us the six p.d.s of
the two “six pole” terminals, in terms of
the impressed e.m.{.

Before doing this, some preliminary re-
marks will simplify our task. Our interest
lies chiefly in the fact that 5, and €, should
be smaller than unity. As seen from equation
(14), this is necessary in order that the
amplitude distortion should be small, as 75,
and ep are functions of ¢'p and ve. A second
important condition is that ne should be
greater than unity and that e; < 2.
Equation (17) shows that this is necessary
in order that A should be small. Solving,
therefore, equations (17), (18) and (19) with
the aid of the conditions 5¢ > 1, €0 < ¢
(see Appendix 1), we obtain

Ne = — %ef2ghVE, €c = — 20hV;
whence it can be seen that
€¢ < me¢ since agf > 1.
From equation (17) we have
Vr I — 720hV :
ve I - acfBj2ghVy

We see from (20) that ve/vs diminishes with
increasing AV, and if 2ghVy > 1, we obtain

ch S (20)

v 3¢
== &;% . fen)
For v, equations (2,) and (7,) give
Ve o
Ve ] (21")

cz2
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(f) Calcwdalion of A.
In Appendix z it is shown that if gpe . 85 >1
— 430gcugno

2f < 1 then np and ep are
negligible and equation (14) becomes
Vg = 8p8Vg + 028D (22)
which together with {21) and
Ve = RreUr , Ve = Rar . Vg,
gives by eliminating ve, vr and vg
Uy — %2 A €'p .. o (2.5)
where
Y= == 80ds Bhrohyr = — Scdsgncgen (24)

0!0,8

From (21'), (23) and with reference to the
definition of gre (see Section II) we obtain

goc = % kar = ghus, and by analogy
gep = gkre. Trom (24) we see immediately
that echo and singing troubles are reduced
in the new system compared with the con-
ventional system, in proportion to the amount
of negative feed-back introduced. Thus if
acB = 10% the value of gpe or gep must be
10* times greater than the value it has in
conventional systems, before any echo or
singing troubles will be experienced, assum-
ing that 8¢ and 8, have the same values in

A RADIO ‘
T TRANSMITTER
F l

A RADIO
" RECEIVER

both systems. According to this result, the
‘“ schematic ”’ of Fig. 1 may be modified as
shown in Fig. 3, where the transmitter

WIRELESS ENGINEER
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amplifier—included into the terminal in the
case of I'ig. 1—is split up into two separate
amplifiers, viz.: (1) a fixed gain amplifier
which remains in the terminal and satisfies

the condition azz

paragraph 4); and (2) a variable gain
amplifier .1,, which provides the necessary
gain adjustment (see Section 1). This
amplifier may be equipped with a *“ Vogad "
(voice operated gain adjusting device’). The
reception amplifier, also included in the
terminal in Fig. 1, may be split up similarly
into two amplifiers, a constant and a variable
one, to provide gain adjustment when
reception is too weak or too strong.

= i
- 2

(see Section III,

IV.—Amplitude of Self-sustained Oscillation

We have assumed so far that there is an
impressed e.m.f. acting upon the system, so
that ne = acf2ghVy > 1, when the em.f. is
impressed at D (equation (20)). In the
absence of this impressed e.m.f., the A of the
system has the same value as in conventional
systems, namely, A = 8¢dngcsgne (see cal-
culation of A for // = o) and we may have
A > 1 for at least one frequency, so that the
system may be instable. Supposing, there-
fore, that there is instability, an oscillation
will start, but as the amplitude of this
oscillation increases, Vz/Ve and 's/V'e and
consequently A decrease {equation (20)). The
maximum amplitude of oscillation will occur
when A =1 If V'V V'e¢V'u be the
maximum amplitudes of oscillation at EI'G
and H respectively, we may write

= ol Ve E )
Vg Ve Ve Vi
also from equation (20)
Ve V14 (28hV78)?
Ve V1o (edBehV et
V'a V1 | (28hV’6 )'" o
Ve 11 (esPehVieE
and assuming 2u¢Bghl 'z > 1, 28017 <1

20pB¢hV ¢ > 1, 2ghV’¢ < 1, we obtain

V_IF —— §"*,>_ - Q _8”§_ (26)
V' ZlclggllV’E’ V' ZXD,thVIG

Equations (25) and (26), together with
V’g -*kng/p, V/];—_}CHEV/H, will gi\e us

each of the four maximum amplitudes of
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oscillation, namely, V'yV': V' sV 5. Thus by
elimination of V'»V'eV'y we get
+ e 8DkHI'J (2/_)
£ 2u0Bh /
Introducing this value of V'z into
20cfghV’'e > 1 and into 2ghlV'pz <1 we
obtain
¢ Zpedp
§p>1;°% <1
angoc D ' B

We see immediately that gfg0080>1
D

represents the necessary condition for the
oscillation to start. Indeed, together with

s gende > 1, it shows that A > 1; further
xXe

equation (27) shows that if an oscillation
starts, its maximum amplitude may be made
as small as we wish if apBh is great enough.
When an impressed e.m.f. acts upon the
system, say at D, the self-sustained oscilla-
tion disappears, provided that either

’ ’ 81)

Vez Ve or ép = ool s

(see equations (14) and (27)) as in this case
A < 1; but we can, if necessary, make the
audible self-sustained oscillation disappear
also in the non-speaking condition by pro-
viding some super-audible frequency, de-
rived from the radio transmitter, to act
permanently upon the non-linear networks.
If such impressed e.m.f.s are applied at I
and G, their amplitudes must be at least

equal to Sokaz bekra respectivel
4 20030 20t03R P Y,
before the audible oscillation will be

suppressed.

V.—Conclusions

A new ‘ two-wire, four-wire” terminal
has been developed, which enables two-way
radio-telephone communication to be carried
out without echo or singing troubles. This
was achieved through introduction of a
certain non-linear feed-back. The feed-back
factor of such a system may be made to
approach unity as closely as is necessary to
allow large gain variation, if only sutficient
feed-back is introduced. The amount of
amplitude distortion may also be reduced to
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negligibly small values by increasing the
feed-back.

If singing arises, its amplitude can be
reduced to any extent by making w«pf/
sufficiently great. Any singing stops as soon
as the impressed e.mf. exceeds a certain
very small value.

Any singing may also be suppressed in the
non-speaking state if only a small super-
audible frequency, derived from the radio
transmitter, be allowed to act permanently
upon the system, at the input of each
terminal.

A question arises, however : is it possible
by simple means to realise the non-linear
networks of which only the theoretical non-
linear characteristic is given here ? To this
question we answer affirmatively, and hope
to be able to publish shortly experimental
data on the performance of the new terminal
circuit.

APPENDIX 1
Calculation of : e¢ and 7n¢.
(a) Let us first assume: 7n¢ > 1; €¢ < I;
In this case, eq. (17), becomes :
.8
F2%8yy e e ()
ne
Eliminating vy, from (1,) and (18) we obtain :
I 8¢ . 30>UE
v I — — — 34—+ =)= 2,)
¢ ( agB e ke ne/ B (2a
Eliminating vp, from (1,) and (19),

-y 59 \Ug

Vot = (1 =3 L + 7% (3q)
acif T ocB ne/ B
The amplitudes of v, ve and ver, will be:
Vs =22y, (')
ne
Ve /< B Sc>2 ( 8¢\’
Ve=— I — — - — 1=
CTBAN xef " ach = nc)
VE I 1 Sc > Ny
= I —— — o) me 2
B ach fch + \27q)
I'E / _If o Sc \2 ( Sc_>2_
Ve—E /(1 — =5 -1 %) +(3:7
©TB \/ ag'B " xef/ * e
VE< I 5 50 \ ’
——r - — L — = AL o (5
B xg'B oef - 2
Therefore :
_xeP T 1 II_E o
€ = 2 y dgll(a—clﬁ — m B 28n VE (40)
and :

80 | 8 ]Vc
= .Jli L — 2 + = IR
n¢ = %efralt 0 acB B
— — 2088h Vg - a3 (54)
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(b) Let us assume now :
Mo > 1, € >1,; €¢ < ¢ ;
Eq. (17) becomes :
€
Up o= s 8¢c8Vg .. 9 (64)
ne

Eliminating v, from (6,), (18) and (19), we obtain :

oeB ne B
_ i1 S Ve
](2 xeB 8¢ + )ﬁ (74)
I €0 'E
P PR ST
¢ ( ag'B “me /B
€0 VE
~ (4 250+ ..
J(% 2B °° + B
therefore :
VE T €0 ( €g >2 ]
Ve=—|1— — —12X3% 33 8 + ...
¢ 8 acf T e c+"°‘cﬁc
and :
Ve 1 €
Ve = =1 — — % —9
‘ 8 ae'f E ne ¢
+ %(%;T%Sc)z + ]
. 8¢ Vg
TFurth Vg -~ Vgt = — £ . ==
urther ¢ ¢ xof " B
and :

E—2V(,'_(Vc— Ve') ['“130

o, no
I € 8¢ WK Ve
£s ——~&—3) =0 B < B
( ak o) acBl B B

VFinally : e¢ = — 28hVg; n¢ = — 200BghVi

We see therefore that e and n¢ have the same value

in both case (a) and (b), and eq. (17) may be
written :
1 — j28h Vg
Up = = — 08¢ .8.VUp .. 8
F T+ jucBeghVy c-8 Ve (8)
where: 2ghVp =1 and «eB2ghVy > 1, which

remains the necessary condition for A to be small.

APPENDIX 2

To determine the neccessary conditions for e
and 7, to be smaller than unity, we introduce into
eq. (15) and (10) the value of vg given by (23) and
that of v4 given by elimination of vy between (22)
and (23), viz.:

A %2,

T T A b O

To simplify the formulz we shall assume aef to
be so great that )\< 1; then

A
Vg = ‘X-_)_B/D and — Vg = — (lzelp.
SDg
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We thus have :

o o ENL L( ST
Up = “oB + <I %oB/3p ep+ 31 aDB.)eD

i -
I \A SRS
S ) AR LR
)\ A l‘,p
RN WO (ST )
(2 + 3p >eD (' A+ 31)>0<D’ﬁ

where higher powers of 1/xp8 are neglected.

o E b )E’D
- | i e =
xp ap'/ B

, %hls

A \ ep
8y/ apB

Therefore :
E’D
anB

, which must be smaller

VD~— VD

and finally : €,
than unity.
But we found in Appendix 1, that

€0 = 28hVg —=28hppoohl”pZ 1.

In order that €¢ > 1 and €5 < 1, we must there-
fore have gpp .85 > 1. This inequation and the
similar one gep, 8¢ > 1, form one of the necessary
conditions for the amplitude distortion to be smalli,
only if 2¢hVg > 1; it is also interesting to note
that the same relation applicd to conventional
systems corresponds to the instability of such
systems, that is to say the state for which the A
of these systems is larger than unity.

A second necessary condition is obtained by

calculating »np. Thus:
14 . s ,
a—” —2Vp — (Vp — Vo) = (1 — in2p)E'p
A) ( A ‘]£,D E’D
~ 23+ —JEp— 2t ——)—, —
<“ YA 2(\ 2 8p'mpB w8

, Sc8enoe s
aef
where higher powers of 1/xp8 are again neglected.
Therefore :

— i7°0E'p

Xp .
p = 28¢ . gnc - Eeb - —aghl’p — tn’pupBashE'p
7 & [ P pA) 2
*eo

8cgnogun
aeB
This inequation forms, therefore, the second

necessary condition for the amplitude distortion
to be small.

and : 1)20 < I
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Ganging Superheterodyne Receivers*
By Dvr. Ing. Martin Wald
HE superheterodyne principle requires curve. To make this problem definite

the tuning difierence between the

oscillator circuit and the radio-fre-
quency input circuits to be constant and
equal to the intermediate frequency in every
position of the variable condenser. In
order to realise this condition, the circuit
diagram, shown in Fig. 1, will be generally
used in practice. C is the variable con-
denser, the capacitance
of which in every posi-

. . Lo
tion is supposed to be
equal to that of the
input circuits. €, is the ¥ig. 1.—Diagram
padding condenser con- of ”;m:’ff’[["tw

nected in series with C.

C, is the trimmer condenser connected across
the coil L,, the self capacitance of which is
supposed to be included in C,. It can be
shown that by this circuit arrangement
the correct oscillator {requencies can Dbe
achicved, at the most, in three positions of
the variable condenser by choosing suitable
values for L, C, and C,. At every other
position of the variable condenser C, the
oscillator frequency will differ more or less
from the correct value, so that ganging
faults will occur. The ganging fault 4f
as a function of the input frequency / gives
the well-known padding curve shown in
Fig. 2; oy, o, and a3 are the three input
frequencies at which 4f becomes zero and
so correct ganging will be obtained. [,
fs, f3 and f; are the four input frequencies
at which the extreme values of 4f occur.
As is well known, ganging faults cause the
sensitivity of the receiver to drop consider-
ably at the corresponding input frequencies.
Generally a uniformn sensitivity over the
whole frequency range will be desired.
Therefore reducing the ganging fault at any
point of the frequency range is ot the same
importance. Any system of the values
L, C, and C, determines its own padding
curve. The problem to be solved is, to
find that system of values L, C, and C,
which gives the most satisfactory padding

* MS. accepted by the Lditor, July, 1939.

we must define some measure of the quality
of a padding curve, so that we can say which
of two given padding curves is the better
Such a mecasure we will hereinafter

one.
call the ““ fault factor.” The practical value
of the results obtained by calculation

depends on the correct definition of this
fault factor. One might consider the fault
factor to be the sum of the absolute values,
irrespective of the sign, of the ganging
faults 4f in the whole frequency range.
This means geometrically the area included
by the padding curve, as shown in lig. 2.
The mathematical expression for this area

is given by :

fa
E ——fS 471 . df (1)
1

The definition of the fault factor according
to equation (1) is not very satisfactory.
This will be made clear if we imagine the
loss of sensitivity as a function of the ganging
faults 4f. According to the well-known
shape of the resonance curve, the loss of
sensitivity is very small at first, but increases
very rapidly with larger value of Af. It is

-

Fig. 2.—An arbitrary padding cuvve.

thercfore neccessary that the fault factor
should be determined mainly by the larger
values of 4f. In order to fulfil this require-
ment we replace equation (1) by:
/.
Ev = |4f . df
h

where # > 1.

()
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The integral in equation (2) represents the
sum of elementary components [Af/*.df.
It is clear that the higher the exponent %
is selected, the more will be the weight
given to the components with high values of
4f, whilst the components with small values
of 4f can be neglected. Finally in the
extreme case of increasing the exponent =
to infinity, the integral in (2) will be reduced
to a single component, containing the maxi-
mum value 4f,.. of all the ganging faults
occurring at any point of the whole frequency

range. In this case the fault factor will be
given by :
. . 7
L = 4f . = lim \/{lAfI".df o (3)
n=a0 1

The following considerations will be based
upon the definition of the fault factor
according to equation (3), since this leads to
simple and summary results. The question
whetlier definition (2) with a finite value of
n > 1, would give more satisfactory prac-
tical results, may be investigated in a later
article.

We first will transformn equation (3).
We suppose the exponent of 4f to pass
through the series of all the even integral
numbers up to infinity. The sign of the
absolute value can be omitted in this case,
since an even exponent always gives a
positive value. Further, we will divide
the range of integration within the lmits
/1 up to f,, into four sub-intervals f; up to
Op; %3 Up tO a,; o, up to oy; and a, up
to f;. The intermediate points «,, o, and
oy are the input frequencies at which the
ganging fault Af becomes zero (see Fig. 2).
For the limiting case 2n = oo, each of these
integrals will be reduced to the highest
value of 4f which occurs in the corresponding
sub-interval. With respect to Fig. 2 we
can therelore write :

E = Afm“ — lim \/Afl?ll+df22ll+df32‘n+ Af42"
()

Equation (4) represents the mathematical
expression for the maximum ganging fault
occurring at any point of the whole frequency
interval f; up to f, and which must be equal to
one of the four extreme faults 4f,, 4f,, 4f,
or 4f,. Now, the three circuit components
L, Cp and C, ought to be selected, so that
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the expression on the right hand of equation
(4) becomes a minimum.

For the sake of simplicity in the expression
for 4f we will introduce the three extreme
faults 4f,, 4f, and 4f; instead of the para-
meters Ly C; and €. Indeed, the latter can
be calculated in a simple way when the values
of 4f,, 4f, A4f; at the input frequencies
J1u fo and f5, are given. As the oscillator
frequencies at these three points are known
their substitution in the well-known formula

1 .
2nf = —— gives the values L, C, and C,,.
7Tf \/LC g 0 r ]

Therefore the ganging fault 4/ can be repre-
sented as a function of the paramecters
dfy, 4f,, Af; and of the variable input fre-
quency f, so that it can be written :

Af = $(df, 4f5, 4fs /) . .. (5)

On setting f = f, we obtain for the ganging
fault at the input frequency f,:

Afy = $a(4fy, 4f,, 4fy) as -~ (6)
where ¢, is a function with only three inde-
pendent variables. Now, in equation (4)
we will replace Af, by the expression (6) and
so the fault factor E = A4f,,. becomes also
a function of the three parameters Af,,
Af, and Af;. The necessary condition for a
function of several variables to become a
minimumn: is, that the first partial derivation
with respect to each of the parameters
becomes zero. With regard to (4) and (6)
this condition gives the following three

equations :
8E2" = 2 — 1 2 — 1 8¢4
saf, A s O
o™ 20— 1 o -1 84’4 T when
SAfz_Af‘l +A/4 SAf_z_O M —> O
BE.‘Z" -1 -1 8¢4 o
SAfJ Af3 +Af4 Sdfs"'o |
which can be written in the form :
2n —1 3
afy . \/ 3y
= =lim :
Afal n = Sdfl
2n 1
af, . 8y . (7)
af, =, v 54/,
2n 1
Af3 a S(P«l
af, =, \/ 84f,
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It can be easily shown that all the ex-
pressions on the right hand side of (7)
amount to -+ 1 or — 1. We suppose &

to be an arbitrary finite number, so that the
2n — 1

expression VE, for n = I,2,3 ... hasthe
same sign as & itself. The absolute amount
-1
of V& approaches 1 with an increasing n.
n —1 i

This will be obvious if we write /% — 2% ~*

I .
where the exponent on becomes zero in

the limiting case #» = oo and &% = 1 for any
arbitrary k. Therefore from equation (7)
we obtain :

Mfl' = |Af4|
Al =14f0 L @)
[dfs| = | 4f,]

The relations (8) represent the solution
of our problem and show that the best
padding curve—that with the smallest
value of 4f,..—will be obtained if the four
extreme values of 4f are made equal to each
other. Here, it should be pointed out that
this result is independent of the special form
of the function ¢ in equation (5). The result
expressed by relations (8) is therefore
generally applicable, regardless of the special
form of the padding curve, the only assump-
tion being that the fault factor E is defined
according to equation (3) as the largest
ganging fault 4f,,. that occurs in the
padding curve in question. In ecquation
(8) we imagine 4f,, Af,, df; and 4f, to be
expressed by L, C, and C, giving three
equations from which these circuit com-
ponents can be calculated. In practice,
however, the circuit components Ly Cr
and C, will be adjusted at the three input
frequencies o,, o, o, where the ganging
fault 4f ought to be zero and therefore it
will be of interest to calculate directly the
adjusting frequencies «,, «, and oa; from
equations (8). For this purpose 4f ought to
be expressed as a function of %, o, and o,
The exact formula for 4f is complicated
and therefore we will start from an approxi-
mate formula which we will deduce at the
end of this article. This formula is as
follows :

W mlU = —a)
= ey )
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where f; is the intermediate frequency and A
a constant factor independent of f. From
the condition found in (8), viz., that the four
extreme values of Af should be equal to
cach other, we will calculate «;, &, and a;.
In Fig. 3 f1, fa fa f1 denote the four input
frequencies at which the extreme ganging
fault + 4f,,. occurs, ay, oy, o, the adjusting
frequencies, that is, the points with 4f = o,
and M the mid point of the frequency range

f1 to f,. Instead of @, «,, a3 we introduce
.I—~Fu i F/s F/ fe—-
¥ Yar+ Y
£y ay (.2 a, M fa ag f.
Fig. 3.—Showing the asswmed positions of f,

and f.

the differences y,, y, and y, (see I'ig. 3} since
the latter are small with respect to the whole
frequency range F = f, — f; and this cir-
cumstance allows us to simplify the calcu-
lation considerably. Moreover, we assume

. F
both f, and f; to be situated — from the

corresponding end of the frequency range,
so that we write :
fa ==

Je _fl =/ 3

The fault resulting from this assumption
is practically negligible, since the real maxima
lie near these points and the padding curve
is very flat in the neighbourhood of the
maxima. With the notation of Fig. 3 we
obtain from equations (8), (9) and (10) :

£ (o)

F wF ,
|4/fs] I—-QI _3’1)\2 —y2><%F—y3>(\f1—{—fi>
’Af1| ,"1'.15:—}'2>(F _"’3)(1,2 +fi)

(27 2)(5 +2) (S —y)tfa 12

[4fsl _

1 ==
g ; F
| f4l (I' —y1)<2 +}l2>y3(f3 +fz)
(F \/F

3F NE . 2.
|4l L &: yl)\‘1t +y“.'(.4 )J>(f2 +£)
4fsl F F - ‘
(‘4 Lyl)(_; )2>(%F y‘d) (f3+fz)
orc (I I)
We take 31}:1 , }2 and 3%3 as our unknowns,
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each of them being much smaller than 1 so
that products and higher powers can be
neglected. Equations (11) can be reduced
to three linear relations :

32 fo + /[ Y1y ,Ye  IVs
<3 f1+f+4> +2FJF3F—I|
<3_2f3+fi 4>9f3_ Yo TV _
3+ /i F F 3 F
yz 8 845 N EY _f3 _‘f2
3 Fokr— F>_f2+fil

Y1 Ve Vs
7 FandF

. {12)

which glve for - the following

10. 66fi+fz+3 33 10. 6()f43+f,+3‘33
ol A V)

(13)

To obtain an idea of the practical im-

portance of these approximations we will

calculate an example :—

Given: f;, =536 kc/s;
fi = 470 ke/s.

To determine :

fa = 1,500 kcfs;

oy, %y and ag the three

4f 1N kols

1000 1,100 1,200 1,300 1,800 1500

fs t v kofs

Yig. 4.—The best padding curve,
calculation for the case in which :
kels; fy = 1,500 kefs; f;

obtained by
fi = 336
470 hels.

adjusting frequencies, where correct ganging
ought to be established in order to obtain
the best padding curve.

From Fig. 3:

=fa—/ i = 964 ke/s
F
f2 .f‘l_*_4 = 777 »
F o
f3:f4—4 = 1,259 ,,
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which values introduced in (13) give :

Y1 = 52.4 kcfs

y2 =3 585 ”»

y3 = 835 ”»
and therefore :

oy =/1i+tn = 588.4 ke/s
fl + f4

ap =" =¥y = 9595 kefs

s=/fs— Vs

From these frequencies a simple calcula-
tion gives the circuit components L, Cq, €,
and also any point of the paddmg curve.
The padding curve calculated in this manner

= 1,416.5 kc/s

is shown in Fig. 4. The four extreme
ganging faults are :
Afy = + 3.92ke/s; Af, = —3.92ke/s;

Afy= 4+ 4.05 kc/s and Afy= — 3.27 kefs.
They are thus practically equal, which
proves the usefulness of the approximate
formula (13).
APPENDIX
Deduction of an Approximate Formula for Af.

The circuit diagram Fig. 1 gives for the oscillator
frequency f, the relation :

f €,
(2mfg)* . Lo Cr + c+cC, | X .. (16)
Put :
Ly 1 5 1 T
X .L,x2 F.LCT,xa TWZ'LCD’
4. & - (17)
and f? 4773E

where L is the inductance and fthe tuning frequency
of the input circuit. From (16) and (17} :

(24 )
R = e "
Furthermore
Af = fo — (f + f)) which we can also write :
-+
4 = 4
T Af )

In the denominator of (19), 4f can be neglected,
since in all practical casos A/ will be under 1 per
cent. of (f- f). With this approximation we
obtain from (18) and (19) :

(A L0+ ra ) = 2420
Af —2(f + )+ x2 + xy)

By putting the numerator in (20) equal to zero
we obtain an equation of the 4th degree in f, the

(20)
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roots of which give the frequencies for which 4f
becomes zero. Denoting the 4 roots by a;, oy, g,
o, we thus have
a5 — L= — o) (f — ag)(f — =)
=20/ SIS A m T o)

The expressions (20) and (21) must be identical
for all values of . We imagine the numerator to
be arranged according to the powers of f, so the
coefficients of the same power of f must be equal
in both expressions. We write this down for the
coefficients of the third and first power of f and
obtain :

_(0‘1+7-2+7-3+7-1) 2f;
2f; 4oy 4 oy + g
(01005 - Xadglty + OLgd a0ty T %y04005)

2fi(x2 + xy)

(21)

or — o, (22)

and w,

T3
or xy 4 x, 2 (23
ey )
where the abbreviation w, is introduced. Sub-

stituting these in (21) we have

ar S —o)(f—aa}(f—og) (/4 2fi + 2y + 2y + )
J . =
3(f+fi)(\,/’ 2_f1)

(24)

Equation (24) does not contain the circuit para-
meters x, ¥y, #;, but it expresses 4f by means of
the adjusting points «,, «y and «,. This formula
Is very suitable for calculating the padding curve
and for deducing graphical methods of constructing
the padding curve. The usual method of calculating
the oscillator (requency f, at any point by means
of the circuit components Ly C, and C, and the
ganging fault as 4f = j, — (f + f), requires a high
degree of precision. This will be clear when we
consider that an error of 1 per cent. in the oscillator
frequency gives more than 100 per cent. error in
df. Therefore the exactness of a graphical con-
struction on this basis is not satisfactory. Formula
(24) represents Af in the form of a product and so
an crror of 1 per cent. in the factors or in the
multiplication causes also in Af an error of not
more than 1 per cent. A graphical construction
deduced from formula (24) will therefore be satis-
factory. If no great accuracy is required, formula
(24) can be further simplified. The expression

Sttt
f2 e maf2f;
varies only a little with fin the interval in question,
since 2/, ++ %; + o + ag is large compared with f
and in the denominator ::‘

- . &Y
Therefore without much error we

is much larger than /2.

can replace f
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in this expression by an average value of f,, and
so obtain the approximate relation :

o (f - o) (f — og) (f — o)
= f+ 1

Jm +2fi Ty g 4oy
2 fm2 P '”32%]"_)

3 (23)

where A is a constant factor independent of f.
The approximate formula (25) was used in equation
(9) in this article.

"Air Force Wireless Expansion

LARGE number of Radio Mechanics are
required for the installation and maintenance of
wireless apparatus in the Royal Air Force. Appli-
cants, who are required to pass a test that should
be within the capabilities of a broadcast receiver
service man, are graded immediately after enlist-
ment as Leading Aircraftmen at a daily rate of
pay of 5/0, plus allowances. Applications should
be made to the candidate’s nearest Combined
Recruiting Office, or to the Air Ministry Informa-
tion Bureau, Kingsway, London, W.C.2.
A number of vacancies also exist for Signal
Oftficers, who should possess science degrees or
similar qualifications.

Long-Distance Broadcasting

SIR NOEL ASHBRIDGE, B.B.C. Controller of

Engineering, in a I'riday evening discourse at
the Royal Institution on January 26th, opened his
lecture on l.ong-Distance Broadcasting with an
explanation of the functions of the ionosphere in
the propagation of waves round the curvature of
the earth. He pointed out that the knowledge
accumulated during past few years enabled
engincers to choose with certainty the optimum
wavelength for transmission between any two
points at any time of the day or season of the year.

The necessity for flexibility both as regards
wavelength and direction of transmission was
exemplified by slides showing the complex aerial
systems and “ antenna exchange ' at the pre-war
B.B.C. Empire station.

Recordings of reception in South Africa, America
and Australia illustrated the fact that whilst speech
can be transmitted with good intelligibility, we had
not yet reached the stage where music could be
transmitted over long distances to the satisfaction
of the critical ear.
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Correspondence

Letters of technical interest arve alwavs welcome.

In publishing such communications the

Editors do mot necessarily endovse any technical or gemeral statements which they may contain

Simple Treatment of Band-Pass Filters
To the Editor, The Wirveless Engineer

Sir,—In developing a course of lectures for
National Certificate students in electro-communica-
tion, I have recently had occasion to look for a
simple method of deriving the frequency discrimina-
tive properties of filters. | have consulted a number
of text-books which, in general, indicate that the
usual practice is to employ complex hyperbolic
functions in the more advanced treatments, and
in the elementary works to assume the expression
from which the pass and attenuate bands may be
determined. It often seems to be overlooked that
the condition for a pass
band (Z,/Z, to lie be-
tween zero and — 4) can
be demonstrated with the
aid of nothing more com-
plicated than an appre-
ciation ot the meaning
of the operator j. The
argument is as follows :

Following the wusnal method for the
chain of T sections:

Z
7 (G
1 2
Zy=2tp 2L
e AT A

infinite

Z2
4

The ratio of the current I; entering the section
to the current /4 leaving it is given by :

from which Z, = \/le2 +

Zy
I__‘2.+Z°+Z2
In Z,
— Zy Z Zy*
27, Tk Z, t 4Zy*

This ratio will, in general, be a complex quantity
of_ the form a - jb but, if the network is composed
of pure reactance elements and has a non-attenuat-
ing band, the absolute magnitude of the ratio in
this band must be unity, i.e. the input and output
currents of a single section must be equal in magni-
tude, but may of course be changed in phase.

Zy Z
As - and Z, are pure reactance arms, Z—’ must
2 2

be real.

=L & 1 isreal for all frequencies.
2Z,

z
1f Z—llies between zero and — 4, the expression

under the root is negative and the ratio can be
rewritten :

L Z )Tz 1(21:2'
L=z VIV 77,747
= a + jb.
The absolute magnitude of this quantity is
L 1 ARV
VAR ety Y e

Thus, in this range, the current leaving any section
is equal in magnitude to the current entering it,
but is changed in phase, i.c. there is free trans-
mission without attenuation.

If Z,/Z, is positive, or is negative and greater in
magnitude than 4, the quantity under the root
sign is necessarily positive, so that the root is real
but may be positive or negative. Thus the output
current [/, is necessarily in phase or anti-phase
with I;. Now it is phvsically impossible that I,
should be greater than I, for, in an infinite struc-
ture, the impedance at both input and output ot
any section is identical, i.e. Zy and, if the network
is ‘dissipative to any degree, however small, more
power would leave the section than entered it,
if J, were greater than I;. Therefore, the magni-
tude of the ratio /;/I, must be either unity or
greater than unity. This determines which sign
is admissible for

le , I(Z«l p
Z, 4 Zz) ’
Thus, outside the range between zero and — 4 for
the value of Z,/Z.,, attenuation is necessarily present
and the pass band therefore lies between these
limits. Substitution of a few numerical values
serves to remove any apparent indefiniteness of
the argument resulting from the ambiguity of sign.

This type of argument seems to offer some advan-
tages where the student is unfamiliar with the
hyperbolic functions of complex quantities.

JamEs GREIG.

Northampton Polytechnic Institute,
London, E.C.1.

Velocity-Modulated Beams
To the Editor, The Wireless Engineer.

Sir,—Dr. D. Martincau Tombs in his article on
Velocity-Modulated Beams in the February issue
of The Wireless Emngineer gives very instructive
diagrams showing the clectron density distributions
as functions of various depths of modulation ().
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But the graphical method which he employs is too
insensitive to give the correct solution for the
position of maximum density, described as S’
The distance over which the average was made is
by far too large.

It is however possible to find the exact solution
for S’ mathematically with the following result,
using Dr. D. Martineau Tombs’ symbols:

g1 <ri" Uo
m™ w Jm
This formula holds good for any value of .
[ intend to publish a way to derive it in the near
future.
RupoLF IKOMPFNER.
l.ondon, S.E.24.

Book Review

The Cyclotron

By W. B. Maxn. Pp. 92 + VIII, with 31 Figs.
Methuen & Co., Ltd., 36, Essex Street, l.ondon,
W.C.2. Price, 3s.

This is one of a series of monographs on physical
subjects, ‘‘ intended to supply readers of average
scientific attainment with a compact statement on
the modern position in each subject.”

There are six chapters. Chap. I is introductory
and historical ; Chap. II explains the principles of
magnetic resonance acceleration of ions, etc;
Chap. III describes the actual chamber and magnet
of the cyclotron at Berkeley, California ; Chap. IV
deals with the H.F. valve generators which are
used to supply the power to the cyclotron and dis-
cusses the use of quarter-wave resonant lines for
frequency stabilisation, and of non-retlecting trans-
mission lines between the generator and the cyclo-
tron ; this chapter also deals with the methods of
obtaining a supply of ions at the centre of the
cyclotron. Chap. V discusses electrostatic and
magnetic focusing and the various adjustments of
the cyclotron. The final chapter gives a necessarily
cursory survey of some of the many applications of
the cyclotron in physics, chemistry, and biology
and indicates the enormous field of research lying
before it. There is a good bibliography and an
index.

Reference is made to the target chamber T in
Fig. 2, but the lettering appears to have been
omitted ; the reader’s doubt as to what is intended
is just about to be removed when he.gets to Fig. 7
which shows a chamber T, but he is then told that
the targets are inserted into the port P in another
part of the vacuum chamber which he had probably
assumed was the pumping port.

We fear that something has been omitted from
Tig. 14 which illustrates the automatic control of
the magnet current of the cyclotron. A circuit is
shown containing a battery, a resistance, and two
photo-electric cells, but there is only a single con-
nection between this circuit and the thermionic
valve that it is supposed to control. In Fig. 31 the
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lettering referred to in the text has been omitted,
but the reader will be able to guess which is C and R,

Without failing to appreciate the limitations im-
posed by 92 pages for 3s., we feel that the utility
of the book would have been greatly enhanced if
the author had devoted two or three pages at the
beginning to a brief explanation of the difference
between hydrogen, helium and deuterium and other
things which the reader is assumied to know all
about. Incredible although it may sound to a
nuclear physicist, there are many people of *“ average
scientific attainment ” who have but a very vague
idea of the difference between o, 8 and y particles,
to say nothing of deuterons, neutrons and protons.
Most of these things occur in the first few pages
and the reader is left to grope his way along in the
dark. Two pages of simple explanation of the raw
material on which the cyclotron operates would
have illuminated the whole book.

G. W. 0. H.

Direction-Finding Terminology

HE British Standards Institution has recently
issued an addendum of the terms and definitions
used in radio direction finding, to the British
Standard Glossary of Terms used in Electrical
Engineering (No. 205-1936). These terms and defini-
tions, prepared by the Direction-Finding Committee
of the Radio Research Board, are published at the
request of the Department of Scientific and In-
dustrial Research.

Copies of this Addendum, which will be included
in the body of the Glossary when revised, can be
obtained from the British Standards Institution
Publications Department. 28, Victoria Street,
London, S.\W.1, price 1s. 2d. post free.

L.E.E. Meetings Resumed

R. T. L. Iickersley, B.A., B.Sc.,, F.R.S., of

Marconi’'s Wireless Telegraph Co., analysed
the eftect of ‘‘ scattering > in radio transmission
when addressing, on l‘ebruary 7th, the first of the
monthly meetings of the \Wireless Section of the
Institution of Electrical Iingineers to be held since
the outbreak of the war.

He suggested that the phenomenon, which he
considered a major factor in practically all trans-
missions, rendered the MUSA system of reception
ineffective at distances greatly in excess of 3,000
miles.

The March meeting of the Wireless Section will be
held at 6 p.m. on the sixth of the month, when
Mr. T. Walmsley, Ph.D., B.Sc., of the G.P.O., will
deliver his paper on ‘* Wire Broadcasting Investiga-
tions at Audio and Carrier Frequencies.”

At an informal meeting at 6 p.m. on April 1st,
Mr. . G. A. H. Voigt, B.Sc.(Iing.), will open the
discussion on '‘ Electro-Acoustics in Practice.”
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PROPAGATION OF WAVES

905. THE FUNDAMENTAL LELECTRICAL OSCILLATION
oF CyrinpricaL CaviTiEs.—F. Borgnis.
(Hochf:tech. u. Elek akus., Oct. 1939, Vol. 54,
No. 4, pp- 121-128.)

For previous work on the general theory of the
oscillation conditions of cavities sec 3874 of 1939.
This theory is here specialised to the case of the
fundamental electrical oscillation of a cylindrical
cavity of arbitrary cross-section (Fig. 1). The
cases of circular, rectangular, and elliptical cross-
section are worked out numerically ; the quantities
calculated include the natural wavelength, the
attenuation, the equivalent attenuation resistance,
the dynamic capacity, the dyvnamic seli-induction,
and the wave impedance (analogous to the wave
impedance in the propagation of plane waves along
Lecher wires). l'or similar geometrical shapes, the
natural wavelengths are found to vary with the
square roots of the cross-sectional areas. The
variation of the wavelengths with the ratio of the
sides (for rectangular cross-section) and of the
principal axes (for elliptical cross-section) is dis-
cussed. The oscillations in these two cases are
analysed into equivalent wave-trains.

006. MEASUREMENTS OF THE PROPAGATION VELOC-
ITY OF ELECTROMAGNETIC WAVES ALONG A
Two-WIRE CIRCUIT IN AN INHOMOGENEOUS
MepiuMm.—Malov. (See 1127.)

9o7. THE ProOPAGATION o0OF WIRELESS \AVEs
ROUND THE [EARTH [Atmosphere taken as
Homogeneous Diclectric: No Sharp Cut-
Oft Effect at Horizon except for Wave-
lengths round 1cm: etc].—B. van der
Pol & H. Bremmer. (Philips Tech. Review,
Sept. 1939, Vol. 4, No. 9, pp. 245-253.)

Giving ‘“an abstract and a review of the
numerical results of our calculations which have

been published elsewhere ™ [Phil. Mag : see 2249

of 1939 & back ref.].

908. A STUDY OF THE IONOSPHERE AND THE
PropraGgaTiON OF HIGH-FREQUENCY RabIio
WavEs [about 9m to 150 m].—K. Macda
(Ites. of [Flectrotech. Laboratory, Tokyo
No. 426, 1939, 387 pp.: in Japanese, with
English summary.)

In four parts: (1) Experimental studies of the
ionosphere (and the derivation of an approx.
equation for the I, electron distribution: sug-
gested existence of attenuation region at E-region
level and lower: relationships between upper-
atmospheric ionisation and solar radiation: dis-
cussion of experimental results on sporadic
reflection, G-region reflection, and Dellinger effect :
etc.) (2) Theoretical considerations on the relation-
ship between the ionosphere and the propagation
of short waves (including the treatment of scatter-
ing, on the assumption of the existence of dielectric
spheres of slightly increased electron density and of
dimensions small compared with the wavelength) :
theoretical treatment of the two kinds of attenua-
tion (on penetration and on retlection), using the
electron-distribution equation of (1), and an equiva-
lent (" third kind ") attenuation for scattered
reflections. (3} Charts of attenuation against
ifrequency, propagation-distance, season, and time
of day (vielding field intensity) and contour maps
(vielding max. frequency or min. distance):
examples of application to practical cases, in-
cluding direction-finding. (4) I’roblem of employ-
ment of 20-30Mcs waves for practical purposes
(weakness of received field intensity of scattered
waves, and their slow & rapid fading: ' these
points are considered {rom experimental results,
and some methods are given for making the received
field intensity sufficiently great. From considera-
tions of fading and received wave-form, it is
concluded that there is a possibility of employing
the scattered waves for wireless tclegraphy. But
more detailed studies of the rapid fading, together
with its influences on the quality of telephony, are
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left for future investigation”). For about zo
papers (most of them in English) published by
Maeda in the years covering the observations here
used, see past ' Abstracts & References.”

909. MEASUREMENTS OF THE LOWER [ONOSPHERE
Development of ““ Sharp Impulse’” Gen-

erator (Twin-Circuit Arrangement giving
5-Microsecond  Rectangular Pulses) and
1000 ¢/s ({synchronised by 3o0c¢/s Mains

Supply) Time Sweep for C-R Oscillograph :
Some Results & Conclusions regarding
C, C', & D Regions].—K. Maeda, T. Kohno,
& T. Ohmori. (N:ippon Elec. Comm. Ing.,
Oct. 1939, No. 18, pp. 74-81.) The carrier
frequency throughout was 3 Mc/s.

g910. THE MEASUREMENT OF LIGHT SCATTERED BY
THE UPPER ATMOSPHERE FROM A SEARCH-
LiGHT BEam [modulated for Photocell/
Tuned-A.C.-Amplifier Method of Measure-
ment : Good Agreement with Theory allows

Future Extension to Heights up to
70-90 km].—E. A. Johnson, R. C. Mever,
& others. (Journ. Opt. Soc. Am., Dec.

1939, Vol. 29, No. 12, pp. 512-517.) See
also 471 of February.

9I1. AUSTRALIAN RaDro  RESEARCH BOARD :
1170 ANNUAL REPORT.—(Journ. of Council
for Sci. & Indust. Res., Australia, Nov.

1039, Vol. 12, No. 4, pp. 348-353.)
Polarisation of anomalous ccho on frequencies
below the gyro-frequency; connection between

I',-region conditions and meteorological conditions

at the ground; ° pulse-phase” equipment for

recording very small ionospheric-height changes ;
pulse-recurrence-frequency method of distance
measuring ; the researches of Bailev & his co-
workers (including abbreviated methods of com-
putation, general graphic methods of solving
differential equations, and the '* Vectinvertor,”’
combining mechanical & graphical methods for
computation of polarisation, refractive indices, &
cocfhcients of absorption; laboratory demon-
stration of gyro-frequency resonance; etc.) ;
absorption by atmospheric gases ol hydrogen radia-
tion (1215.6 A.U.), thought to be concerned in
production of fade-out ionisation; reflection of
atmospherics and the eftect on the wave-form

(previous suggestion confirmed by South African

observations—3063 of 1939); refractive indices of

gases for ultra-short (2-5 m) waves: etc.

912. THE IONOSPHERE AT HUANCAVYO, PPERU, APRIL,
May, AND JUNE, 1939, and AT WATHEROO,
WESTERN AUSTrRALIA.—Wells : Parkinson &
Prior. (Terv. Mag. & Atmos. Elec., Dec.
1939, Vol. 44. No. 4, pp. 395-399: pp.
401-403.)

913. SUMMARY OF THE YEAR'S WORK, DEPARTMENT
OF TERRESTRIAL MAGNETISM, CARNEGIE
InsTITUTION [including Work in Collaboration
with Australian R.R.B. and the Watheroo
Discovery of Movements & Separation of lon-
Banks occurring in Absence of Direct Sun-
light].—J. A. I'leming. (Terr. Mag. & Atmos.
I:lec., Dec. 1939, Vol. 44, No. 4, pp. 405—410.)
This discovery ‘‘opens a new field for
theoretical work on physics of the upper
atmosphere.”’
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914. THE [LORENTZ ‘“ ’OLARISATION =~ CORRECTION
IN THE IoNosPEERE.—D. F. Martyn & G. H.
Munro. {(Terv. Mag. & Atinos. Elec., March
1939, Vol. 44, No. 1, pp. 1-6.) For a Nature
letter see 889 of 1939.

ON SoME PROPERTIES OF AN LELECTRON GAs
IN A MAGNETIC FIELD [by Quantum Theory].
—Achieser. (See 1250.)

915.

ELECTRON CONCENTRATION AND TEMPERATURE
IN THE MERCURY HiGH PRESSURE COLUMN
AND THEIR DETERMINATION BY THE BROAD-
ENING OF SPECTRAL LINES DUE TO ELECTRON
Covrrisions.—P. Schulz. (Zeitschr. f. Physik,
No. 7/8, Vol. 114, 1939, PP- 435-447.)

TrE CONTINUOUS SPECTRUM OF THE CARBON
Arc [Variation with Frequency, Tempera-
ture, & I‘lectron Pressure of the Continuous
Absorption Coefficient in the Plasma of a
Stabilised Arc: Continuum arises from I'ree
Electron Transfers].—H. Maecker. (Zeitschr.
. Physik., No. 7/8, Vol. 114, 1939, pp. 500-
514.)

HYDROGEN SHOWERS IN THE AURORAL REGION
[Spectrophotograms  indicate  Occasional
P’resence of Considerable Quantities of
Hydrogen in Auroral Region : Dossibly due
to Hydrogen Showers from Sun].—L. Vegard.
(Nature, 30th Dec. 1939, Vol. 144, pp. 1089~
1090.)

916.

917.

918.

THE ANTARCTIC ZONE OF MAXIMUM AURORAL
FrREQUENCY [Approximate Position &
Radius].—F. W. G. White & M. Geddes.
(Terr. Mag. & Atmos. Elec., Dec. 1939, Vol.
44, No. 4, pp. 367-377.)

. A NEw RaDIATION PYROMETER [for Ozone
Temperatures].—Strong. (See 1152.)

919.

g21. THE E REGION OF THE IONOSPHERE DURING
THE ANNULAR SOLAR LECLIPSE OF APRIL 7TH,
1940.—L. O. Hulburt. (Terr. Mag. & Atmnos.
IZlec., Dec. 1939, Vol. 44, No. 4, pp. 379-381.)
Berkner has suggested that this more ** accessible ”’
eclipse would be as suitable for ionospheric purposes
as the total cclipse dealt with by Hulburt in 2647 of
1939. The present paper therefore gives 1i-region
lonisation curves worked out for this annular eclipse
for assumed values of % ; it is also pointed out that
observations may yield information concerning the
hypothesis of ionising radiations from the tlocculi
(Goodall, 3437 of 1939 & 24 of January: Mohler,
4305 of 1939).

922. AERONAUTICAL RADIO COMMUNICATION DURING
THE DELLINGER PHENOMENON [Signals from
Aeroplane 1000-2000 m above Ground prac-
tically Unaftected : etc.].—K. Umeda & S.
Otani. (Nippon Flec. Comm. Eng., Oct. 1939,
No. 18, p. 118 : summary only.}

923. NoTE oN kEarLy FADE-OUuT INVESTIGATIONS
[Marconi Company, Telefunken, & Other
Observations of the I'‘ade-Out of Oct. 1928 :
Brown & Eckersley’s Suggested Iixplana-
tions : etc.|.—A. M. Braaten. (Terr. Mag. &
Atmos. Elec., Dec. 1939, Vol. 44, No. 4,
PP 389-390.)
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924. THE AssociaTioN OF Rapio FADE-OUTS WITH
Sorar ErRvrtions.—R. G. Giovanelli & A, J.
Higgs. (Terr. Mag. & Atmos. Elec., June
1939, Vol. 44, No. 2, pp. 181-187.)

925. Sorar Activity, CosmIic Rays, aND TERRES-
TRIAL MAGNETISM.—G. Abetti. (La Ricerca
Scient., Julv/Aug. 1939, Year 10, No. 7/8,
PP. 741—742.) Letter prompted by the
papers of Kolhorster (1804 of 1939) and
Miczaika (Zeitschr. f. Astr., Vol. 18, 1939,

p- 146))

926. SELECTIVE FapING IN [Short-Range] Broap-
cAasT RECEPTION.—Alsleben : Feldtkeller &
Mayer. (See 998.)

FapiNG oF RECEIVED SIGNALS PRODUCED BY
MovING RalLway-Trains [Observations and
Suggested Explanations].—Oxenfart. (Funk-
tech. Monatshefte, Nov./Dec. 1939, No. 11/12,
pPP- 309-310.)

An editorial introduction hopes that this article
may lead to further investigations of the phenomena.
The receiver was situated at about 300 m from the
nearest point on the railway line, distant parts of
which were visible : seven different medium-wave
broadcasting stations were received. The first fade
occurred when a train was 7 km away, and was
followed by several fades (varying with the speed
and number of coaches, and with the wavelength of
the station) until the train reached the nearest
point: as the distance increased again a similar
series of fades occurred, roughly the inverse, as
regards magnitude and duration, of the first series.
That the phenomenon was not due to a warming and
ionisation of the air masses above the train by the
stecam and smoke from the locomotive was shown
by the fact that Diesel-electric trains produced the
same effect, and also that fades occurred when the
train was running freely down a steep slope. The
writer suggests that the cause is ionisation due to
friction between the walls of the train and the air :
the editorial note says that it is quite possible that
a rapidly moving train may cause a ‘‘ streakiness ”’
in the atmosphere pronounced enough to attect
wave propagation.

927.

028. THE PROPAGATION OF [ELECTROMAGNETIC
WavEs IN TRANSMISSION LINES RUNNING
WITHIN RECTANGULAR SCREENs.—Ya. N.
Feld. (Journ. of Tech. Phys. [in Russian],
No. 7, Vol. 9, 1939, pp. 587-600.)

It is pointed out that the so-called telegraph
equations, determining the operation of a long line,
should only be used if the electromagnetic field
surrounding the line is taken into account. In the
present paper, starting from the general Maxwell
equations, methods are indicated for determining
the electromagnetic field inside a rectangular
screen enclosing either an asymmetrical two-wire
line (Fig. 1) or a single-wire line (Fig. 2). l'ormulac
are then derived determining the distribution of
charges, currents, and voltages on the line, the
travelling wave, and the characteristic impedance
of the line. The calculation of Green’s function G
for different values of the argument is also discussed.
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029. PROPAGATION OF WAVES IN A LIQUID POSSESS-
ING ““ MaxwEeLL ViscosITy.”—M. A. Issako-
vich. (Comptes Rendus (Doklady) de I'Acad.
des Sci. de 'URSS, No. &, Vol. 23, 1939,
pp- 783—787: in English.)

LEXPLANATION OF THE ANOMALJES OF THE
OrTicaL CoxsTANTS oF THIN METALLIC
FiLms [Anomalies caused by Oscillators with
Natural Frequencies continuously distributed
over Infra-Red and Visible Region: These
Frequencies assumed to be Electrical Dipole
Oscillations of Single Metal Grains].—E.
David. (Zeitschr. [. Physik, No. 7/8, Vol. 114,
1939, Pp- 389-406.)

OHERENCE DPROBLEMS [Zernicke's ‘‘ Coher
ence ’’ identical with Author’s ‘* Correla-
tion ’: Extension to Non-Monochromatic
Light : Visibility of Interference: ete.].—
P. H. van Cittert. (Physica, Dec. 1930, Vol.
6, No. 10, pp. 1129-1138 : in German.) See
3862 of 1938.

930.

-~

93T1.

ATMOSPHERICS AND ATMOSPHERIC
ELECTRICITY

RECORDING RADIOGONIOMETER

SPHERICS.—Ranzi. (See 1031.)

932. FOR ATMOS-

AUsTRALIAN RAD1o RESEARCH BOARD : \WWORK
ON ATMOSPHERICS. (See 911.)

933-

GEOGRAPHICAL DISTRIBUTION OF LIGHTNING
STROKES AND HAIL IN THE ARIEGE DEPART-
MENT.—C. Dauzére. (Comptes Rendus, 11th
Dec. 1939, Vol. 209, No. 24, pp. 896-897.)
The results obtained resemble those of pre-
vious reports (33485 ot 1939).

934-

RECENT LLIGHTNING STORMS :
Thunderclouds : Effect of ‘“ Anvil” Snow
Cap : etc.].—]. I. Shipley. (Distribution of
Llectricity, Jan. 1940, Vol. 12, No. 137,
PP- 336-339.)

Tor EFrects OF THUNDERSTORMS AND LIGHT-
NING Di1sCHARGES oN THE EarTH’S ELECTRIC
FieLp.—T. W. Wormell. (Phil. Trans. Roy.
Soc., Series A, 19th Sept. 1939, Vol. 238,
No. 791, pp. 249303, with Plates.)

The observations here described and discussed
refer to the potential gradient near the ground
during thunderstorms ; they extend over the years
1926—36 and were mostly made during the summer
months. The method of observation is to obtain
‘“a continuous photographic record of the induced
charge on a conductor exposed to the electric field
and maintained alwavs at zero potential.”” The
apparatus and technique are described; in the
discussion of results, the tlashes which cause a
field change, including changes of both signs, are
termed complex discharges ; when the components
of a field change are all of the same sign it is termed
a sunple field-change. Examples of individual
storms are discussed in detail ; the records obtained
are shown in the plates and the results tabulated
(Table 1r1). The electric field at the ground during
a thunderstorm and the behaviour of the pre-
discharge potential gradient are analysed ; Table 1v
gives the durations of positive and negative pre-

935- I [Formation of

936.
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discharge potential gradients, Table v the magnitude
of this gradient. The numerical results are summar-
ised and compared with those of some earlier
investigations. Fig. 2 gives the curve of mean
pre-discharge potential gradient for varying distance
from a thunderstorm. The interpretation of field-
change observations is based on the principles
stated by C. T. R. Wilson, which are briefly given.

Revised figures are given for the estimates made
by Wilson for some of the fundamental quantities
in a thundercloud ; the experimental method used
by Simpson & Scrase (3605 of 1937) is criticised.
It is found that *‘ the regular occurrence of positive
charge in the base of the cloud cannot, therefore, be
considered to be yet established with certainty.
There is, on the other hand, no ambiguity about the
distribution of charge in the main portion of the
cloud, and the question as to the mechanism by
which these charges are produced. The induction
process suggested by Wilson . . . is the only
theory producing electrification of the correct sign
which has been developed in any detail. . . \While
no attempt has been made to re-describe the Wilson
mechanism in detail in the presence of ice crystals,
sufficient has perhaps been said to indicate that the
criticisms raised by Simpson & Scrase are inadequate
reasons for rejecting it.”

937. DaiLy CoUuRSE oF THE EARTH'S LELECTRIC
FieLp 1N Rome.—Medi. (La Ricerca Scient.,
Nov. 1939, Year 10, No. I1, pp. I005-1009.)

MEASUREMENTS OF THE IONISATION OF THE
Amr AT J.acco AMENO (ISLE oF Iscula)
[Radioactive Zone].—G. Imbd. (La Ricerca
Scient., July/Aug. 1939, Year 10, No. 7/8,
pp. 684-686.)

938.

SUMMARY OF THE YEAR'S WORK, DEPARTMENT
OF TERRESTRIAL DMAGNETISM, CARNEGIE
InsTITUTION.—Fleming. (See 913.)

939-

PriNCIPAL MAGNETIC STORMS, JULY/SEPT.
1939.—(Tervr. Mag. & Atmos. Ilec., Dec.
1939, Vol. 44, No. 4, pp. 399-400, 470, &
491-496.)

940.

THE MAGNETIC CHARACTER OF THE YEAR
1938, REVIEwW OF THE YEARS 1928/1938,
AND THE NUMERICAL MAGNETIC CHARACTER
oF Davs 1938.—G. van Dijk. (Terr. Mag.
& Atimos. Elec., Dec. 1939, Vol. 44, No. 4,
PP- 391-393.) On the annual review of the
*“Caractére magnétique de chaque Jour,”
with extracts. See also p. 491.

941.

THE THREE-HOUR-RANGE INDEX MEASUR-
ING GEOMAGNETIC AcTIviTY, and MAIN
FrATURES OoF DAILY MAGNETIC VARIATIONS
AT SI1TKA . . . WATHEROO.—Bartels, Heck,
Johnston.  (Terr. Mag. & Atmos. Elec.,
Dec. 1039, Vol. 44, No. 4, pPp. 411-454:
PP- 455-469.) )

‘ Incidentally, a geomagnetic solar-flare effect
was found preceding the outbreak of the intense
storm on 16th Jan. 1938; the time-interval
suggests 22 hours as an upper limit for the travel-
time of the solar corpuscles.”

942.
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943. ‘ TERRESTRIAL  MAGNETISM  AND  ELEc-
TrRICITY ' [Book Review], and ‘' GEo-
MAGNETISM [Book Preview].—]. Al
Fleming (edited by): S. Chapman &
J. Bartels. (Terr. Mag. & Atmos. ILlec.,
Dec. 1939, Vol. 44, No. 4, pp. 383-388)
In this article Chapman reviews the first
book and compares it with the forthcoming
second book.

944. ' SweEDIsH PorLarR  YEAR  EXPEDITION,
SVEAGRUVAN, SPITZBERGEN, 1932-1933:
GENERAL INTRODUCTION, TERRESTRIAL MAG-
NETisM ~’ [Book Review].—(Terr. Mag. &
Atwos. Ilec., Dec. 1939, Vol. 44, No. 4,
p. 378)

945. WORLD-WIDE VARIATIONS OF THE EARTH'S
MaGgNETIC FIELD AND THE INTENSITY OF
Cosyic RapiatioN [Fluctuations may be
due to Variations in Intensity of Iono-
spheric Currents : Assumed Current Scheme
leads to Estimate of Variation of Cosmic-Ray
Intensity : High-latitude Discrepancies may
be due to Sun’s Magnetic Field].—O. Godart.
(Phys. Review, 1st Dec. 1939, Series 2,
Vol. 56, No. 11, pp. 1074-1077.)

946. CosMic-RAY OBSERVATIONS IN THE STRATO-
SPHERE WITH HIGH-SPEED COUNTERS
[Apparatus & Results].—L. F. Curtis &
others. (Journ. of Res. of Nat. Bur. of Stds.,
Nov. 1939, Vol. 23, No. 5, pp. 585-595.)

947. REPORT ON PROGRESS IN DMETEOROLOGY.—
D. Brunt. (Reports on Progress in Physics,
Physical Society, Vol. 5, pub. 1939, pp.
100-120.)

PROPERTIES OF CIRCUITS
948. [Ultra-] SHORT-WAVE WIDE-BAND AMPLIFI-

CATION.—Strutt & wvan der Ziel. (See
1120.)
949. THE INTERNAL NOISE 0F RECEIVERS AND

AMPLIFIERS [Survey of Present Knowledge,
and Original Measurements on Two Broad-
cast Receivers: Advantage (particularly at
the Higher Frequencies) of H.F. Amplifier
Stage in front of Mixing Stage, especially
with Use of Low-Noise Pentode].—A. Klemt.
(Funktech. Monatshefte, Nov./Dec. 1939, No.
11/12, pp. 298-304.)

950. IMPEDANCE MATCHING AT THE OUTPUT TER-
MINALS, AND THE MaxiMumM OVERLOAD
OuTtrur OF THE FEEDBACK AMPLIFIER.—
K. Kobayashi. (Nippon Elec. Comm. Eng.,
Oct. 1939, No. 18, pp. 121-122: Ssummary

only.
When negative feedback is applied to improve
the non-linearity of the output valve, it is not
enough to base the condition for impedance match-
ing and maximum output on equality of the output
and load impedances: the maximum overload
output must be taken into consideration, as here
described.

D



16

951. FEEDBACK AMPLIFIER WITH FREQUENCY
RESPONSE or CoxsTANT INcLINaTION (FEED-
BACK EQUALISER) [Analysis & Experimental
Investigation of Arrangements with One or
Two Resonant Circuits in Feedback Cir-
cuit] —K. Kobayashi & T. Kurokawa.
(Nippon Elec. Comnmn. Eng., Oct. 1939, No. 18,
p. 122 : summary only.)

952. TRANSIENT PHENOMENA OF SIMPLEX IFEED-
BACK AMPLIFIERS Single- and Double-Stage
Tuned Selective Amplifiers and Resistance-
Capacity-Coupled Wide-Band Amplifiers :
Analysis & Experimental Oscillograms].

Y. Watanabe & S. Okamura. (Nippon
Elec. Comm. ELng., Oct. 1939, No. 18,
PP. 50-66.) Tor previous work see 4347 of
1939.

953. A THEOREM oF THE LApLACE IUNCTION
TRANSFORMATION ON THE DIVISION INTO
STEADY AND TRANSIENT PHENOMENA WITH
DIRECT AND ALTERNATING CURRENT, AND
THE THEOREM OF TRANSIENTS OF THE
CompLEX TransrormaTiON.—H. W. Droste.
(E.N.T., Oct. 1939, Vol. 16, No. 10, pp.
253-257.)

The complex transformation here denotes the
substitution of the exponential function with
imaginary argument for the simple harmonic
function in the solution of linear cquations with
constant coefficients. Theorems on the use of the
Laplace function transformation are here first
recapitulated. The theorem found by the present
writer (2703 of 1939) is concerned with the appro-
priate transformation of a product of two Laplace
integrals, each extending to infinity at one integra-
tion limit, of which the integrand of one is a sine
function. The parts of the product which give
the stationary state and the transient phenomenon
respectively are distinguished. The theorem of
transients of the complex transformation gives an
expression for deducing the transicnt phenomenon
from the known form of the stationary condition
in the case when the initial values are zero.
Examples given are the solutions of an ordinary
differential equation and of the partial ditferential
equations of a transmission line, leading to the
expression for the transient current in a matched
line (eqn. 13).

954. THE DPHASE RELATIONSHIP AT THE PARA-
METRIC REGENERATION IN VALVE CIRCUITS.
—1. U. Lyubchenko. (Journ. of Tech. Phys.

lin Russian], No. 7, Vol. 9, 1939, pp. 565.)
Three types of back-coupled valve circuits are
considered in which the natural frequency is ad-
justed by varying (a) the resistance (Fig. 1), (b) the
capacity (Fig. 2), and (¢) the inductance (Fig. 3)
of the tuned anode circuit. In practice the variation
is made by applying an external e.m.{. to the circuit
and in the present paper it is assumed that this has
two components whose frequencies bear a simple
numerical ratio. The non-linearity of the valve
characteristic is taken into account, and for each
of the above cases non-homogencous, non-linear
differential equations of the second order with
periodically varying coetficients are derived deter-
mining the operation of the system. Solutions of
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these equations are then found for the cases when
@, wytwgis (@) 2:1:1, and (b) 2: 31, where w,
is the natural frequency of the circuit and w, and
w, are the applied irequencies. Experiments were
made to check the theoretical results, and a number
of experimental curves are shown.

The main conclusion reached is that the amplitude
of the oscillations in these circuits is definitelv
dependent on the phase ditference between the
external em.fs. These circuits can therefore be
used for measuring the phase difference between two
frequencies, an important application of which is
the determination of distances by the radio-
interference method. For another method of
measuring these phase differences see 2038 of 1939.

955. ON A DIFFERENTIAL EQUATION WITH A
Livmiting CycLe.—N. N. Bautin.  (Journ. of
Tech. Phys [in Russian], No. 7, Vol. g, 1939,
pp. 601-611.)

The differential equation of the type ¥ + » = ax
+ Bxx + y#2 + 8% is of importance in the theory
of auto-oscillations, since equations of a number of
oscillating systems can be reduced to this type
provided that the characteristics of the system can
be approximately represented by polvnomes not
containing terms of any power higher than the
second. A qualitative analysis of the equation is
given, showing that for certain values of a, B, y,
and § this equation has a stable periodic solution
corresponding to the limiting cycle on the phase
plane x, #. For the so-called “ small 7 values of
these cocfficients a solution is found by using
quantitative Poincaré methods, and the stability
of this solution is investigated. For ‘‘large”’
values of the coefficients the quantitative analysis is
carried out by the method of isoclinic lines.  As an
illustration of the latter method, the limiting cycle
and the corresponding solution are plotted for
certain particular values of the coetticients.

956. ON THE NATURAL FREQUENCIES OF VIBRATING
SvsTEMS [Imposition of Lower Limits:
Extension of ‘‘ Relaxation’ Technique:
Continuous Systems governed by Differential
Equations].—R. V. Southwell. (Proc. Roy.
Soc., 18th Dec. 1939, Vol. 173, No. 954,
S 131 : abstract only.)

957. MATRIX THEORY OF OSCILLATORY NETWORKS.
—L. A. Pipes. (Journ. of Applied Physics,
Dec. 1939, Vol. 10, No. 12, pp. 849-860.)

958. O~ THE NeEw FILTER-DESIGN METHODS [for a

Given Input Impedance: with Special
Application to  Wave Separators].—R.
Kamiva: Piloty. (Nippon ILlec. Comn.

Eng., Oct. 1939, No. 18, pp. 95-102.)

“In this method, the circuit is not constructed
directly by the hyperbolic parameters, therefore it
is entirely different from the existing filter designs.”
It gives fewer elements than Zobel’s method ; a
ladder-type structure similar to composite filters ;
the same number of elements and the same general
form as those given by Cauer and Piloty (2477 &
3623 of 1937 and 2226 of 1938 : see also 959, below).
Thus the method possesses ** two excellent points ot
existing methods and yet an entirely ditferent
starting point from their theories.”
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959. WAVE I'ILTERS, PARTICULARLY SYMMETRICAL
AND ‘“ ANTIMETRICAL,” WITH PREDETER-
MINED PErRrormanNce.—H. Piloty. (T.F.T.,
Oct. 1939, Vol. 28, No. 10, pp. 363-375.)

Further development of the method of treatment
dealt with in 46 of January. By ‘' antimetrical ”’
is meant a filter which on rotation (exchange of

input & output) does not remain unaltered as a

symmetrical filter does, but changes into its ““ dual ”’

form, differing from the original only in that for an
unaltered polarity of // the sign of K is changed :

H & K stand for ¥ (M + N) & } (M — N) re-

spectively, where 3 is the ‘‘ current-transmission

factor 7 & N the ** voltage-transmission factor.”

96o. NEw DPRINCIPLES FOR PracTicaL COMPUTA-
TION OF FILTER ATTENUATIONS BY MEANS OF
FREQUENCY TRANSFORMATIONS.—T. Laurent.
(Evicsson Technics, No. 3, 1939, pp. 57-72.)

‘“ While the effective attenuation in a realisable
filter is mainly made up of the non-dissipation
attenuation, yet at the same time account must be
taken of the additional attenuation due to dissipa-
tion in coils and condensers, of the winding & earth
capacitances, and of the reflections at the input &
output terminals. The present paper will demon-
strate how this may be carried out conveniently, in
conjunction with the shaping of the image attenua-
tion curve ” by the method dealt with in 1339 of

1938.

961. REPORT ON PPROGRESS IN ELECTRIC WAVE
FiLters.—N. F. Astbury. (Reports on Pro-
gress in Physics, Physical Society, Vol. s,
pub. 1939, pp. 334-347.)

962. THE TrANsMIssION PROPERTIES oF A Cross-
CONNECTED MEsH OF RESISTANCE-RECIPRO-
caL  ImpeDANCES [Lqualising Network],
WITH SPrCIAL  CONSIDERATION OF THE
TiMe orF TransiT.—K. H. Krambeer &
K. Erdniss. (T.F.T., Nov. 1939, Vol. 28,
No. 11, pp. 395-403.)

Authors’ summary :—The time of transit of a
resistance-reciprocal section with complex resist-
ances which consist of a series or parallel connection
of a resistance and a reactance of the order # [such
a section is seen in Fig. 1, and is thereafter referred
to as an R-X-scction] can always be represented as
half the algebraic sum of the time-of-transit curves
of more amenable resistance-reciprocal meshes of
pure reactances of the first and second order.

Attenuation and phrase of the I-X-network
are given in the form of locus curves. A corre-
sponding representation of the time of transit
cannot, in general, be carried through. A survey
of the over-all behaviour of the circuit is obtained
if the relations between attenuation, phase equiva-
lent, and time of transit are represented in suitable
graphical form. Further, the surfaces of negative
time of transit and the corresponding attenuation
distortion are brought into relation.

963. ON THE GRAPHICAL SOLUTION OF NATURAL
FREQUENCIES AND DAMPING FACTORS ¥OR
CoNDENSIVE OR INDUCTIVE CoUpPLED CIR-
curts.—S. Nakai.  (Nippon Elec. Commn.
Eng., Oct. 1939, No. 18, p. 119 : summary
only.)
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964. IMPROVEMENT ON THE FILTER REPEATING
Coir [Transformer/Condenser Combination :
Addition of Resonant & _Antiresonant
Circuits to improve Image-Impedance Char-
acteristic].—A. Matsumoto. (Nippon Elec.
Comm. Eng., Oct. 1939, No. 18, pp. 120—
121 . summary only.)

965. DIFFERENTIAL  MAGNETOSTRICTION  FILTER
[using Laminated Vibrators: Number of
Elements in Bridge-Type Filter halved by
Use of Two Coils, Differentially Connected,
on Each Element : Wider & Better Band by
connection of Parallel Condenser: etc.].—
K. Fukushima & T. Koitibara. (Nippon
Irlec. Comin. Eng., Oct. 1939, No. 18, pp.
84-86.) Further development of the work
dealt with in 4336 of 1939.

966. ON QUARTZ CRYSTAL VIBRATORS AS ELEMENTS
FOR IELECTRICAL WAVE-FiLTERS [Curves
of Relationships between Plate Dimensions
and LEquivalent-Circuit Constants, for X,
YT, & — 18° 30’ Cuts: Holder Require-
ments, and Some Experimental Results].—
Z. Kamayachi & T. Ishikawa. (Nippon
Irlec. Comm. Lng., Oct. 1939, No. 18, pp.
103-106.)

967. SIMPLIFICATION OF SWITCHING CIRCUITS IN
GENERAL [by ‘ Shorting,”” ‘* Combination,”
and ‘“ Network Formation " : Theory :
Examples].—H. Piesch. (dwch. f. Llektrot.,
roth Nov. 1939, Vol. 33, No. 11, pp. 733-746.)

TRANSMISSION
968. THE THEORY OF KLYSTRON OSCILLATIONS
[Principles :  General Equations applied

to maximising Power Output from Oscil-
lator, minimising Power Input for Ideal
Regenerative Amplifier, and determining
Stability of Frequency against Changes in
Cathode Potential].—D. L. Webster. (Journ.
of Applied Phys., Dec. 1939, Vol. 10, No. 12,
pp. 804-872.) For previous work see 3950
of 1939 and back references.

969. THE CuT-OFF CHARACTERISTIC OF THE SINGLE-
ANODE MAGNETRON.—A. F. Harvey. (Proc.
Camb. Phil. Soc., Nov. 1939, Vol. 35, Part 4,
pp- 637-051.) i

The purpose of this paper is to discuss the cause
of the rounded ““ knee ”” and *‘ foot ** of the anode-
potential/anode-current “* cut-off *’ magnetron char-
acteristic (Fig. s5a, curve A). “ Possible causes
of the knee and foot are (a) emission velocity of
clectrons ; (b) magnetic ficld not parallel to the
axis; (c) the cathode not an equipotential cylinder ;

(d) cathode eccentric and/or not parallel to the axis

of the anode; (e) presence of space charge; (f)

fringing of electric ficld at the ends of the elec-

trodes; (g) high-frequency oscillations of small

amplitude.” These are studied, in particular (b),

for which the electron paths are worked out analy-

tically for a plane electrode system; calculated
cut-off curves are plotted (I'ig. 3) and show that

“a slight inclination of the field may be an im-

portant factor in producing the knee and foot of

the ‘ cut-off* curve.” This is found to be the only
cause which plays a considerable part in the pro-

D 2
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duction of the knee and foot ; curves (Fig. 4b) are
given which ** emphasise once more that cut-off
occurs at the calculated value of V or H only when
the emission current is considerable, though it
should be independent of emission. Can it be that
space-charge tends to damp oscillations which are
in fact always present, no matter how much care
is taken to prohibit them ?”

970. THE MAGNETRON AS A GENERATOR OF ULTRA-
SHORT WaAVES [Analysis of Electron-Motion
in Maguoetic Tield : in Magnetic & Electric
Fields: Lower-Frequency (Negative - Re-
sistance) Magnetron Oscillations: U.H.F.
Oscillations, Tangential & Radial (Correct
Thase Selection by Oblique Magnetic Field) :
etc.]—G. Heller. (Philips Tech. Review,
July 1939, Vol. 4, No. 7, pp. 189-197.)

971. ParasiTic OSCILLATION AS A By-Probuct
oF THE MIXER PROCESS IN IFREQUENCY-
CHANGER VALVES, AND ITS DPRACTICAL
UTILISATION AS A GENERATOR OF ULTRA-
SuorT WavEs [Use of the Tungsram APP4C
Triple-Grid Output Valve as Space-Charge-
Coupled Oscillator to give 5 Watts at
250 Mc/s, for 8 Watts Input].—J. A. Sar-
grove. (Journ. of British I.R.E., Dec. 1939,
Vol. 1, No. 1, pp. 18-29.)

The original (100 Mc/s) circuit used a Tungsram
frequency-changing octode. A push-pull oscillator
for higher powers on 300Mc/s is now being
developed. For a previous paper see 4397 of 1939.

Success  oOF
(See

972. FREQUENCY MODULATION :
TRIPLE RELAY EXPERIMENT.—Warner.

1243.)

973. ON A CERTAIN METHOD FOR INCREASING THE
EFFECTIVENESS OF WIRELESS COMMUNICA-
TioN [by “Optimum Amplitude-Phase
Modulation "’].—Tetelbaum. (See 1244.)

974. ScINTILLATION [Carrier-Frequency Fluctuation
due to Amplitude Modulation].—Koike.
(See 1245.)

975. FREQUENCY VARIATIONS IN A SELF-OSCILLATOR
DUE TO SPACE-CHARGE IN THE TUBE
[Experiment with Duplicate ** Test ™’ Valve
(without H.T. Supply) connected to Oscil-

lating Circuit].—T. Sakamoto. (Nippon
Elec. Comm. I'ng., Oct. 1939, No. 18,
. 120! summary only.)

When the filament of the ‘‘test’ wvalve was

switched on, at a certain temperature the oscillator
frequency began to vary. Negative potentials
applied to the ‘‘ test” valve, to prevent the flow
of current due to the h.f. voltage, decrcased the
capacitance and caused a very small {below 107%)
increase of oscillator frequency. When the oscilla-
tion voltage was increased, a conduction current
was produced in the *‘ test” wvalve, so that an
equivalent parallel resistance appeared across the
oscillating circuit and caused a large decrease of
frequency ; thus the frequency variation due to
space charge was much less than that caused by
conduction.
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976. THE DEVIATION OF THE FREQUENCY OF A
VALVE OSCILLATOR FROM THE NATURAL
FREQUENCY OF THE LINEAR CIRCUIT.—-
B. K. Shembel. {Journ. of Tech. Phys. [in
Russian], No. 7, Vol. 9, 1939, pp. 566-580.)

Using tbe method of reactive powers, an investi-

gation is made of the change in the frequency of a

self-ecxcited oscillator caused by the non-linear

impedances of the grid and anode of the valve.

An equivalent circuit (I'ig. 1) for a valve with

three or more electrodes is considered and a general

formula (28) derived for determining this deviation.

The Meissner, Colpitts, and Hartley types of

oscillating circuit are then discussed and correspond-

ing formulae derived for oscillators (a) without grid

current (30, 31, 32) and (b) with grid current (43,

44, 45). It is pointed out that formulae 30, 31 &

32 differ considerably from those derived by other

authors. A numerical example is added.
977. “ Bue” Kevs [Lateral-Movement Morse
Keys]: WHAT THEY ARE AND WHAT

Tuey Do.—W. A. Roberts. (Wireless
World, Dec. 1939, Vol. 46, No. 2, pp. 44—46.)

RECEPTION

978. OBSERVATIONS AND INVESTIGATIONS ON
CrvysTAL DETECTORS.—H. Klumb. (Physik.
Zeitschyr., 15th Oct. 1939, Vol. 40, No. 20,
pp. 040-643.)

The aim of the work was the production of
sensitive, constant crystal detectors for rectification
of frequencies between 10® and 10'ic/s. A large
number of crystal detectors (chiefly tungsten/
silicon) were tested for sensitivity of detection
and for the causes of sensitivity variations. It was
found tbat these variations, which are due chiefly
to mechanical and thermal strains and disturb-
ances, could be almost completely eliminated by
enclosing the crystal/metal detector in viscous or
plastic substances; detectors were thus made
which could be used in a frequency range 10! to
10M ¢/s for d.c. output currents from 1 to 5 ma.

979. RECEPTION OF IREQUENCY - MODULATED
Wi1X0OJ] 1N ENGLAND, ON 43.1 Mc/s.—
(Wiveless 1World, Dec. 1939, Vol. 46, No. 2,

66.) In an article on ‘' Short-Wave
Reception.”

980. THE ULTRA-SHORT-WAVE INTERFERENCE SUP-
PRESSION OF THE ELECTRICAL IGNITION
SysTemMs OF MoTor VEHICLES.—W. Scholz
& G. Taust. (7.F.T., Nov. 1939, Vol. 28,
No. 11, pp. 409—414.)

In television and ultra-short-wave telephony
the place of interference due to atmospherics,
commutator-machines, switches, defective insu-
lators, and other enemies of reception on wave-
lengths from ** short "’ to “‘ long " is taken by two
main types of disturbance—that due to ignition
systems and that produced by u.s.w. diathermy
apparatus. The present paper deals with the
German Post Office’s campaign to develop the
simplest means of eliminating the first of these,
with special reference to reception between 40 &
60 Mc/s. The minimum distance between the
vehicle and the receiving aerial was taken as
10 m horizontally and 5 m vertically (a reasonable
assumption, since in this wave-range vertical
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polarisation and screened aerial leads are generally

employed).  Preliminary tests were made to

determine the horizontal radiation diagrams of a

small transmitter (representing the ignition system)

under the bonnet of the car in various positions

(Figs. 3 & 4): these tests showed clearly the

important effects of changing the position of the

ignition leads and the consequent difficulty in
making comparative measurements of various
suppressing arrangements.

It was recognised that the known plan of screen-
ing the whole ignition system, or at any rate its
important components, was too expensive as a
general solution; that the introduction of h.f.
chokes merely displaced the interference to longer
wavelengths (Neubauer, 407 of 1935: this paper
also gives further literature references); and that
the use of condensers large enough to be etfective
(2.e. above about 100 pF) reduces the efficiency of
the motor. Resistances, therefore, seemed the
only hope : they had already been found effective
for car-receiver installations on the broadcast
band. But the suppressing action of added resist-
ances decreases for waves below about 20m,
because their capacitive leakage resistance becomes
lower than their ohmic value. Another way,
however, of using resistance is to increase the ohmic
value of the leads themselves uniformly along their
whole length, by making them of spirally wound
resistance wire on an insulating core : the bottom
curve of IYig. 7 shows the improvement in potential
distribution along the lead (measured with the
signal-generator arrangement of Fig. 6) produced
by such a high-resistance (5 to 10 kilohms-—about
10 kilohms per metre) spiral lead of iron wire,
combined with a condenser of only 10 pF and a
series resistance of 2 kilohms to suppress the
wavelengths above 20 m, to which the maximum
interference energy was displaced by the inductance
of the spiral.

Finally, for combination with such a high-
resistance lead, a special sparking-plug was devel-
oped containing a built-in wire-frece {compressed
powder) resistance of about 2 kilohms with a cover
which formed a capacity of about 10 pF with the
lead terminal. Fig. 10 shows the experimental
model : in the final form the resistance and its
cover are definitely fixed inside the plug, the
springs shown being eliminated. The complete
system gave, at a distance of 7 m, an interfering
field strength so small that it could not be measured,
compared with 32 mv/m for the un-treated car,
13.3 mv/m for ordinary suppression by r1o-kilohm
composite resistances, and 4.3 mv/m for high-
resistance leads and 2-kilohm resistances, with the
ordinary sparking plug: at 3 m distance it gave
3.2mv/m. Tests on several vehicles and motors
showed that the arrangement had no effect on the
efficiency.

981. CoMBATING RaDIO INTERFERENCES [at Source:
Prevention of Penetration into Mains: at
Receiver :  Practical Examples].—L. Blok.
(Philips Tech. Review, Aug. 1939, Vol. 4,
No. 8, pp. 237-243.) Continuvation of the
work dealt with in 1443 of 1930.

982. ELECTRIC RAZORS : EMERGENCY PowER Sup-
PLY AND INTERFERENCE.—(Vireless World,
Jan. 1940, Vol.46, No. 3, pp. 112-113and 115.)
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983. THE DRY SHAVING APPARATUS ‘' PHILI-
sHAVE ”’ [and the Steps taken to prevent
Interference, including That due to Capaci-
tive Coupling between Collector & Hand].—
A. Horowitz & others. (Philips Tech. Re-
view, Dec. 1939, Vol. 4, No. 12, pp. 350-354.)

INTRODUCTION TO VDE-0448 ** GUIDING RULES
FOR THE TESTING oF OvERHEAD H.T. IN-
SULATORS IN CONDITIONS OF FoG AND DIRT.”
—W. Weicker : VDE. (E.T.Z., 28th Sept.
1939, Vol. 60, No. 39, pp. 1135-1136.) The
actual proposed rules follow on pp. 1136-

1137.

TFUNDAMENTAL ELECTRICAL AND MECHANICAL
TesTs OoN THE ‘* LONG-ROD ”’ INSULATOR OF
PorceELAIN [and Its Superiority, as regards
Broadcast Interference, over Previous In-
sulators].—F. Obenaus. (IL.T.Z., 26th Oct.
1939, Vol. 6o, No. 43, p. 1235: summary
only.)

984.

985.

A NEw METHOD FOR THE MEASUREMENT OF
Di1SCHARGES ON PORCELAIN JINSULATORS
[using the * Balanced Discharge Bridge ’].—
A. N. Arman. (BEAMA Journ., Dec. 1939,
Vol. 45, No. 30, pp. 123-125.) See Arman &
Starr, 3522 of 1936, for this bridge.

986.

NoI1sE DISTURBANCE IN THE BROADCAST
Aupro-FrReQUENcY BaND [Investigation of
Various Types of Noise and Mecasurement of
Most Disturbing Noise Irequency (Same
Frequency Band as Programme) : Design of
Suitable Noise Generator : etc.].—M. Kono.
(Nippon Elcc. Comin. Eng., Oct. 1939, No. 18,
pp. 119—120: summary only.)

987.

988. THE INTERNAL NOISE OF RECEIVERS AND
AwpLIFIERS.—Klemt. (See 949.)

PArER ON PARASITIC OSCILLATION AS A By-
PropucT oF THE MIXER PROCESs.—Sargrove.
(See 971.)

989.

CRYSTAL CONTROL OF THE MIXER OSCILLATOR
IN A SUPERHETERODYNE RECEIVER [Optimum
Performance over Wide Frequency Range
(2—7 Mc/s) with Change of Crystal only :
Pierce-Circuit Anode Load replaced by
Inductance giving Suitable Antiresonant
Frequency with Stray Circuit Capacities :
Design, Mounting, & Rating of Crystals (in-
cluding Use of * Sectional "’ Oscillations) :
etc.].—]. E. Benson. (4.W.4. Tech. Review,
No. 3, Vol. 4, 1939, pp- 127-137.) For these
‘“ sectional ** oscillations at ultra-high-fre-
quencies see 2268 of 1938.

990.

991. AVC DEVELOPMENTS : USING A SUBSIDIARY
RF Avutomatic Gaix ConNTrOL—W. T.
Cocking. (Wireless World, Dec. 1939, Vol.
46, No. 2, pp. 51-55.)

992. EconomisiNG 1N H.T. CONSUMPTION : ANODE
CURRENT DEPENDENT ON VOLUME [Brit.
Pat. 511 912].—(Il"ireless World, Jan. 1940,
Vol. 46, No. 3, p. 91.)
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993. SM0oOTH REACTION : AVOIDING ** PLOPPINESS
AND DBackrLasH, and REacTioN REFINE-
MENTS : EFFECTS oF THE AERIAL, R.F.
AMPLIFIER, AND A.F. Loap.—(Wireless
World, Jan. & Feb. 1940, Vol. 46, Nos. 3 & 4,
Pp. 92-95 & 133-135.)

994. THE VARIATION OF THE SELF-INDUCTANCE OF
HiGH-FrEQUENCY CoiLs BY D.C. MAGNETIC
Bias [for the Tuning of Receivers].—G.
Maus. (Funktech. Monatshefte, Nov./Dec.
1939, No. 11/12, pp. 289—294.)

A theoretical and experimental investigation of
the possibilities of this method of near or remote
tuning. The papers of von Kramolin (3566 of 1938
& 966 of 1939) and Leithduser & Boucke (2974 of
1936) are referred to. 1t is concluded that existing
materials, suitably treated mechanically, thermally,
& chemically, make the method suitable for the
medium- and long-wave bands.

995. THE HYDROGEN-FILLED TRON-WIRE BALLAST
Lavp [Barretter : Derivation of Differential
Equation of Temperature Distribution : Con-
sequences of the Equation (with Curves)].—
R.A. L. Cole & D. P. Dalzell. (Elec. Com-
munication, Oct. 1939, Vol. 18, No. 2, pp.
115-119.)

996. THE BETTER UTILISATION OF TRANSFORMERS

wITH TAPPING-PoINTs [Formulae & Nomo-

gram for Calculation of Apparent Im-

pedances Not Usually given by Manu-

facturers].—M. Wansch. (Funktech. Monats-

hefte, Nov./Dec. 1939, No. 11/12, pp. 305-308.)

Thus in a primary with 4 connecting points the

only values given by the makers may well be those

between 12, 13, & 14, whereas the extra oncs

between 23, 34, & 24 would be useful if known.

It is shown how to calculate these without a

knowledge of the number of turns. For previous
work see 3142 of 1939.

997. SELECTIVITY MEASUREMENT AND SELECTIVITY
REQUIREMENTS IN BROADCAST RECHIVERS.—
R. Moebes. (T.F.T., Oct. 1939, Vol. 28,
No. 10, pp. 375-380.)

Author’s summary :—For the measurement of
selectivity two methods are commonly employed,
which may be called the “ single signal-generator
method " and the * two signal-generators * method
langlice, * one-signal *’ and '' two-signal "’ methods].
Each has its advantages and disadvantages; for a
single-circuit receiver the one-signal method appears
the more suitable. Measured results on the same
receiver by the two methods must differ numerically
if, in that receiver, the output voltage is connected
with the input voltage by a relation other than a
linear one. In small receivers the rectification as
a rule is markedly a square-law process, so that
the two-signal method must give a value in nepers
about twice that given by the one-signal method
[for a comparison of the two methods, applied to a
diode, see Williams, 2223 of 1938]. The necessary
attenuation of the interfering carrier is given by
the requirement that the output voltage duc to the
interfering modulation should be reduced to about
1/100th of the value of the tuned signal correspond-
ing to ‘“‘room volume” at 309 modulation [for
400 ¢fs, taken as 60o—70 phons at 1m from the
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loudspeaker : the voltage U7,, at the loudspeaker
input, corresponding to this volume is measured
and used to represent the standard condition of
volume]. The values necessary to obtain this
result differ for linear and quadratic relations
between Jo [input voltage] and U,, and are here
calculated for the general and special cases [includ-
ing h.{. wire-broadcasting]. While with the one-
signal method the choice of the receiver-output
voltage emploved for the measurements has no
marked influence on the results, it may cause
serious discrepancies in the results given by the
two-signal method. These theoretical considera-
tions are confirmed by some measurements on
‘“ People’s " receivers [see I'igs. 3, 4, 6, 7: Fig. 5
refers to the “ German Small”’ receiver. Fig. 7
shows the selectivity of the VIE 301 measured by
the two methods: at low attenuations the one-to-
two relation between the two results, mentioned
above, holds well (e.¢. 3 & 6 nepers), whereas at
higher attenuations the ratio decreases (e.g. 4.5 &
8.2 nepers)].

998. SELECTIVE FaADING IN [Short-Range] Broan-
casT REcCEPTION.—E. Alsleben : Feldtkeller
& Mayer. (T.F.T., Oct. 1939, Vol. 28,
No. 10, p. 392.)

Prompted by the paper dealt with in 3933 of
1939, Alsleben describes similar occurrences, in the
evenings of April & May 1939, as observed in Berlin
from the Munich station. I‘urther, the phenomenon
previously found with short-wave communication,
of periodic changes in the interference conditions,
arising from changes in the effective height of the
reflecting layer (Mayer, 895 of 1939), were estab-
lished. They were indicated, in the apparatus used,
by oscillations (with a period of about 4 to } second)
of the major axis of the recorded ellipse, and
simultaneous changes of the eccentricity. The
amplitude of these oscillations underwent a strong
and more or less regular variation, with a period of
about half an hour. On some evenings, par-
ticularly at the beginning of April, very strong
amplitude and phase differences, varying with
complete irregularity, between the two sidebands
were observed, causing marked distortion of
reception.

999. FApING OF BROADCAST RECEPTION PRODUCED
BY MoviNG RaiLwayv-Trains.—Oxenfart.
(See 927.)

SHORT-WAVE RECEPTION | NEWS-GATHERING
CONDITIONS IN [PROSPECT AND RETROSPECT.
—(Waireless World, Yeb. 1940, Vol. 46, No. 4,
PP- 144-145.)

B.B.C. RECEIVING STATION : SOME RECENT
DeverorMENTs.—H. V. Griffiths. (Wiveless
World, Dec. 1939, Vol. 46, No. 2, pp. 69—71.})

1000.

I00I.

1002. PuBLic ListeENING [Obstacles preventing
Public Dissemination of News Bulletins &
Speeches].—A. A, Gulliland. (Wereless

IWorld, Jan. 1940, Vol. 46, No. 3, p. 106.)

1003. EMERGENCY RECEIVER [for News Bulletins,
etc: without Any IForm of Power Supply :
New Type (WX1) Westector in place of
Crystal].—(IWireless World, Dec. 1939, Vol.
46, No. 2, p. 65.)
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1004. SETS FOR AcTIVE SERVICE [Ccrrespondence
on Demand for Suitable Receivers].—
(IWireless World, Jan. & Feb. 1940, Vol. 46,
Nos. 3 & 4, pp. 105-106 (and 114) & 148-149.)

1005. DESIGN PROBLEMS IN AUTOMOBILE [RADIO
RECEIVERS.—G. G. Hall. (4.W.4. Tech.
Review, No. 3, Vol. 4, 1939, pp. 105-126.)

History & general considerations: aerials &
coupling : automatic volume control : sensitivity &
power output : reproducer : power supply (for an
article on vibrators see 508 of 1939 and 836 of

February) : power-supply interference and (in a

long section) ignition interference.

1006. RaDp10 RECEIVING SETS WiTH LINEAR-
AcrtioNn TunNiNng CoNDENSERS [liach Set of
Plates consists of a Strip wound into
Archimedean Spiral : for Press-Button Tun-
ing.]—S. Gradstein. (Philips Tech. Review,
Oct. 1939, Vol. 4, No. 10, pp. 277-283.)

Rapro SETs wiTH StaTiON DIALS CALI-
BRATED FOR SHORT WavEs [Band Spread
with Variable Condenser: with Variable
Self-Induction : Constancy of Tuning with
Both Systems].—G. Heller. (Pinlips Tech.
Review, Oct. 1939, Vol. 4, No. 10, pp. 284-
289.)

1007.

SINGLE-D1AL BAND SPREAD : SHORT-WAVE
RECEPTION SIMPLIFIED BY NEW SYSTEM OF
TUuNING.—(Wireless World, Feb. 1940, Vol.
46, No. 4, pp. 129-132.) Constructional
details will be given in the March issue.

Test ReporTs: G.12.C. MopEL 4010 [with
Twin Loudspeakers and 12 Watts Output] :
and PuiLips TyPE 855X [Mechanical Push-
Button Tuning].—(l1"iveless Worid, Dec.
1939, Vol. 46, No. 2, pp. 56-58 . pp. 76-77.)
Test Reporrs: H.M.V. MobpeL 1200 [10-
Watt Output Stage with Negative Feedback :
Elliptical  Diaphragm]: and * MicHTY
GEM "’ PorTABLE [Superhet. we_ghing 34 1b:
Dry Cells only].—(Wireless Worid, Jan. 1940,
Vol. 46, No. 3, pp. 96-97 : p. 116.)

Test RepPorTs : BusH Mobprr PB63 [with
Permeability-Tuned Push-Button Circuits
and ** Teleflic *’ Dial for Short Waves] : and
PETo Scotr TrorHY 6 [Communication-
Type Receiver].—(Wireless World, Feb. 1940,
Vol. 46, No. 4, pp. 136-137 : PE. 146-147.)

AERIALS AND AERIAL SYSTEMS

A STUDY oF THE RADIATION FroM a Hori-
ZONTAL DIPOLE MOUNTED ABOVE A REFLECT-
ING SURFACE.—N. I. Ashbel & F. A. Chernov.
(Journ. of Tech. Phys. [in Russian], No. 7,
Vol. g, 1939, pp. 581-586.)

A report on an experimental investigation to
check the theory proposed by Strutt (1929 Abstracts,
P.- 329). The theory is discussed and the apparatus
used described. This consists of a horizontal half-
wave dipole, mounted at an adjustable height 4
above a duralumin sheet 150 cm in diameter and
2 mm thick, and fed at A = 32.5 cm by a magnetron
through a fecder normal to the plate and passing
through an aperture in the centre. The power
radiated by the dipole is of the order of 1.0-1.5w.

1008.

1009.

1010.

IO0I1I.

1012,
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Measurements of the horizontal and vertical polar
diagrams, for the cases & = A/2, 3A/4, & 5)/4, show
good agreement with theoretical resulzs for the
directions of the maxima of radiaticn, but a
divergence in the numerical values.

1013. ELECTROMAGNETIC FIELD OF PARABOLOID-
OF-REVOLUTION REFLECTORS.—B. A. Wwed-
ensky & E. N. Maizels. (Comptes Rendus
(Doklady) de VUAcad. des Sci. de I'URSS,
No. 9, Vol. 23, 1939, pp. 908-—911:. in
English.)

Darbord (1932 Abstracts, p. 346 : see also p. 525)
‘“ignores the fact that every point on the mirror
surface has a different phase”: in the case con-
sidered by him this leads to an exaggeration of the
actual gain by 3.2db. His work includes no
calculations of radiation characteristics, and
Morita (2866 of 1936) has set himself -o fill this
gap. ‘‘ Yet he is using Darbord’s expression (10)
without correcting it, and therefore his curves lack
in accuracy. Therefore the direction character-
istics of Morita are much broader than those
calculated according to (5) & (6) [of the present
paper] and even fail to agree with his own experi-
mental results.”” Staal’s calculations (972 of 1937)
‘“are based on an obviously wrong statement that
the component of eclectric field parallel to the
vibrator is not affected by reflection from the
mirror . . .”

1014. ON THE RADIATION RESISTANCE OF THE
Hertz OscitraTor [Elementary Dipole :
Calculation by * Poynting Vector” and
“ Induced E.M.Fs’’ Methods: Deductions].
—A. Arenberg. (Comptes Rendus (Doklady)
de I’Acad. des Sci. de 'URSS, No. 4, Vol. 23,
1039, PP- 345-349: in French.)

“Thus one sees that the principal difference
between this result [induced e.m.fs method] and
the one given earlier [Poynting vector method]
consists in the fact that when we calculate the power
radiated (and consequently the radiation resistance
also) by the induced e.m.fs method, we must not
confine oursclves to considering only the influence

of the vector potential ., but must necessarily
take into equal account the influence of the scalar
potential ¢ ; important deductions result from this.
The reasons which cause this difference, as well as
other questions arising in the course of the present
study, requirc further researches, of which a part
will soon be completed.”

1015. SELF-INDUCTION AND CAPACITY OF A HERTZ
VIBRATOR AND ITs LQUIVALENCE TO A
Crosep  OsciLLatory Circuit. — A, G.
Arenberg. (Comptes Rendus (Dcklady) de
U'Acad. des Sci. de 'URSS, No. g, Vol. 23,
1939, Pp. 904907 : in linglish.)

“In our preceding communication [1014, above]

. we have shown that for computing the
radiation resistance of a Hertz vibrator with the
help of the method of ‘induced e.m.s’ it is only
necessary to take account of the ‘active’ (watt)
components of these c.m.fs, for whose amplitudes
the respective formulae were obtained. However,
from the general expressions for induced c.m.fs it
follows that along with these active components,
proportional to sin wt, there also exist ‘ reactance ’

(wattless) components proportional to cos wt.
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Knowledge of these components permits us to
determine the self-induction and capacity of an
oscillating vibrator and to reduce it to the terms
of an equivalent closed oscillatory circuit.”” In the
course of the latter work the writer criticises the
1908 treatment by Rudenberg and his use of an
additional term to take radiation into account
(‘““a counterpart of the term of ‘radiant brake-
effect ' ).

1016. RADIATION EFFICIENCY OF AERIAL SYSTEMS.
—F. Babin. (L’Onde Elec., Aug./Sept./Oct.
1939, Vol. 18, No. 212/213/214, pp. 335-360:
to be contd.)

Difficulties with the ‘‘external’ or * radiant
vector *’ (Poynting vector) method : advantages of
Brillouin’s ‘“internal ** method : G. H. Brown’s
paper (1782 of 1937) giving the equations of the
problem for all practical cases, with numerous
examples of transmitting & receiving acrials:
““ being unable to reproduce here the whole of his
work, we will lay stress on the methods of calcula-
tion and will give formulae calculated by us which
are easy to use in practice.”

1017. EXPERIMENTAL COMPARISON OF SHUNT- AND
SERIES-IEXCITATION oF A HigH, UNIFORM-
CROSS-SECTION, VERTICAL RapI1aTOrR [and
Conclusions regarding Suitability of Shunt-
Excitation for High-Power Canadian Broad-
casting].——K. A. MacKinnon. (Canadian
Jouwn. of Res., Dec. 1939, Vol. 17, No. 12,
Sec. A, pp. 227-236.)

Morrison & Smith (113 of 1937), in developing the
shunt-excited aerial, tested a uniform-cross-section
tower (of only 0.38)) for ground-wave efficiency
and a double-tapered tower (of 0.581) for fading
characteristics. The present tests appear to provide
the first comparison, as regards fading, of the two
kinds of excitation for a tower of uniform cross-
section, and the first comparison, also, as regards
ground wave, for a high (0.55A) tower. They lead
to the conclusion that though shunt-excitation with
a high uniform tower may give a ground wave
within 3% of that given by series-excitation (pro-
vided that adequate grounding arrangements are
made around the tower base), the sky-wave sup-
pression with shunt-excitation is ‘“ much less
satisfactory "’ than with series-excitation. Decision
was therefore made against the use of shunt-
excitation for the purpose under consideration.

1018. DUPLEX OPERATION ON A SINGLE AERIAL
e.¢. for Use of Best Possible Car Acrial not
only for Transmission but also for Reception
(particularly for TFrequencies 1.5-5 Mc/s) :
General Basis of Circuit Design, applicable
also to Multi-Frequency Transmission &
Reception].—G. Builder. (4.W.1. Tech.
Review, No. 3, Vol. 4, 1939, pp. 93-104.)

A special case, for ultra-high-frequency
waves, was given by Lceds (3485 of 1938):
Green’s paper (3368 of 1935) is also

referred to.

1019. HYPERBOLIC ANGLE OF A FEEDER TOR A
SHORT-WAVE ANTENNA, AND ITS APPLICA-
TIONS [particularly to the Branching of the
Feeder and to Its Sharing between Two (and
Three) Aerials].—Y. Kato. (Nippon Elec.
Comm. Eng., Oct. 1939, No. 18, pp. 67-73.)
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1020. RECEIVING AERIALS [Factors in designing
Aerials to give Low Interference Level:
the Shielded Aerial, Equivalent Circuit &
Equations :  ‘‘ Philistatic”’” Aerial Types
7314 & 7323 (10-2000m, with Shielded
Downlead) : Types 7320 & 7313 (Short
Waves, Dipole with Transmission Line : acts
as T Aerial for Waves above 200 m)].—
J. van Slooten. (Philips Tech. Review,
Nov. 1939, Vol. 4, No. 11, pp. 320-324.)

LEXPERIMENTS ON THE STEERABLE ANTENNA
[Reception Tests on Simple Form of Array
(2 x 4 Horizontal Elements, with Phase of
Upper Group reversible by Switch) show
Improved Reception in Certain Conditions].
—H. Takeuchi. (Nippon Flec. Comm. Eng.,
Oct. 1939, No. 18, pp. 82-83.)

1021.

VALVES AND THERMIONICS

THE THEORY OF KLYSTRON OSCILLATIONS.—
Webster. (See 968.)

SHorT [and Ultra-Short]- Wave VALVES:
ADVANTAGES OF SpECIALISED Typres ([for
Reception of Wavelengths 40—5 m].-—F. E.
Henderson. (Wireless World, Feb. 1940,
Vol. 46, No. 4, pp. 120-123.) From the
Osram Valve Department of the G.E.C.

1022,

1023.

1024. ON SOME PROPERTIES OF AN ELECTRON GAS
IN A MagNETIC F1ELD [by Quantum Theory].
—Achieser. (See 1250.)

1025. INCONSTANCY OF ‘ DURCHGRIFF’  AND
CuBicaL DISTORTIONS OF SINGLE - GRID
Varves.—H. Holzwarth. (E.N.T., Sept.

1939, Vol. 16, No. 9, pp. 241-252.)

For previous work on the non-linearity of the
characteristics ol a single-grid valve see 2357 of
1939. In the present paper a review of the devia-
tions of the characteristic field from that of the
ideal valve is first given, with an analysis of the
reasons for regarding the deviations in the case of
modern single-grid valves as due solely to the
variation of the ‘durchgriff” with voltage. In
§1 the influence of the cathode on the form of the
characteristic field is discussed ; this is however
neglected in the rest of the work, in which the non-
linear distortions are attributed to the Langmuir
space-charge law for diodes and the variation of
‘“durchgriff > with voltage. §2 gives the calcula-
tion of these distortions, based on the laws of
variation of ‘“ durchgriff '’ with voltage given by
Jobst (1932 Abstracts, pp. 226-227). The effect
on the curvature of the short-circuit characteristic
(Fig. 3) is worked out; §3 gives calculations for
the cubic ““ klirr ** factor for an arbitrary discharge
law, using Feldtkeller’s method (1067 of 1935),
§4 calculations of the ‘“klirr ”’ factor for normal
single-grid valves. The special case of parabolic
variation of ‘‘ durchgriff ** (eqn. 7) is worked out
in §5; numerical values are given to the para-
meters to obtain sets of theoretical curves for the
cubic ‘“ klirr '’ factor (Figs. sa, b, ¢, d; Fig. 6,
quadratic ‘“ klirr ”’ factors). The inconstancy of
*“ durchgriff ** with the smallest cubic distortions
is deduced in §6. Mecasurements with the apparatus
described in the previous paper are given in §7
(Figs. 8-12) and demonstrate the wvalidity of
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Jobst’s assumptions. ‘It may be generally
stated that, as the deviation of the ‘ durchgriff’
from a straight line increases . . . the zero of
the cubic distortion moves in the direction of over-
matching.”

1026. SECONDARY-EMISSION VALVES AS  AMPLI-
FIERS.—F. C. Saic. (E.T.Z., 2nd Nov. 1939,
Vol. 60, No. 44, pp. 1245-1248.)

The writer concludes that the special char-
acteristics of such valves, compared with the
ordinary type, are: (1) greater steepness of slope
combined with comparatively low internal resist-
ance, and consequently larger anode currents;
and (2) the formation of two currents opposed in
phase. The anode-currentfanode-voltage char-
acteristic resembles that of a tetrode, while the
same ratio for the auxiliary electrode has a falling
characteristic. He refers, however, to FEngbert’s
conclusion that in spite of the greater stecpness of
slope the valve noise is greater (155 of 1930).
These properties make the valves specially useful
for the amplification of high frequencies, where the
impedance of the anode load will be small compared
with the internal resistance. Moreover, in the
ultra-high-frequency region (television) the possi-
bilities of amplification are fixed by the ratio S/C,
where C is the sum of all the natural and unwanted
capacities. With the valves considered the S/C
ratio may be o.53 for a 2 Mc/s band (for a per-
mitted amplification drop of 10%) compared with
0.14 for acorn valves.

Fig. g shows such a valve connected for television
so that the synchronising voltage mav be taken
off the auxiliary electrode 7 while the anode voltage,
of opposed phase, supplies the cathode-ray tube.
Fig. 10 shows the valve used as a heterodyning
valve in a television receiver : the oscillator circuit
is completely separated from the input circnit: a
disadvantage is that the oscillator circuit is at
150 v above ecarth potential. The valve is also
useful for phase-reversal: it can be introduced
directly in the negative-feedback connection.

1027. MEASUREMENTS OF POTENTIAL [and the
Plotting of Potential Fields and Tlectron
Paths] BY MEANS OF THE KELECTROLYTIC
Tank.—G. Hepp. (Philips Tech. Review,
Aug. 1939, Vol. 4, No. 8, pp. 223-230.)

1028. THE PROPERTIES OF OXIDE-COATED CATH-
opEs: I [Résumé of Technique: Thermal
& Electrical Properties of Alkaline-Earth
Oxides] : II [Review : Chemical & Physical
Properties of Alkaline-Earth Oxides and

Mixtures : Properties of Thin Films on
Tungsten : Methods of Detection of Ba or
Sr or Ca: Preparation of Oxide-Coated
Cathodes : Activation Process: Electrical
Properties : Bibliography}.—]. P. Blewett.

(Journ. of Applied Phys., Oct. & Dec. 19309,

Vol. 10, Nos. 10 & 12, pp. 668-679 &
831-848.)

1029. THE OXIDE-COATED CaTHODE [Theory,
Manufacture, and Investigation with
IZlectron-Microscope].—H. Te Gude &

R. Theile. (Funktech. Monatshefte, Nov.|
Dec. 1939, No. 11/12, pp. 311-315.)
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1030. CONTRIBUTION TO THE THERMOELECTRONIC
STUDY OF THORIATED MoLYBDENUM [Theory
& Measurements of 4 and ¢: Activation
& Deactivation :  etc.].—Grauwin. (4un.
de Physique, July/Aug. 1939, Series II,
Vol. 12, pp. 88-160.) ‘It is concluded that
the use of thoriated molybdenum is much
less interesting than that of thoriated
tungsten.” A Compies Rendus note was
dealt with in 985 of 1938.

DIRECTIONAL WIRELESS

1031. RECORDING RADIOGONIOMETER FOR ATMO-
SPHERICS [Narrow-Sector Apparatus with
Two Receivers (““ Recording,” with Frame
& Vertical Aerial, and ‘‘ Opposing,” with
Frame only, at Right Angles to First):
Both Frames rotate on Common Vertical
Axis, Once in Half-Hour: Moving-Coil
Oscillograph :  Some Results].—I. Ranzi.
(La Ricevca Scient., July/Aug. 1939, Year 10,
No. 7/8, pp. 664-074.)

BRITISH STANDARD GLOsSARY OF TERMS
USED 1IN RaDIO DIRECTION-FINDING.—
British Standards Institution. (Supplenient
to B.S. 205-1936, Section 12, Dec. 1939,

15 pp.)

1032.

MEASUREMENTS OF THE PROPAGATION VELOC-
1TY OF ELECTROMAGNETIC WAVES ALONG A
Two-WIRE CIrcUIT IN AN INHOMOGENEOUS
Meprum.—Malov. (See 1127.)

1033.

METHOD OF MEASURING THE PHASE DIFFER-
ENCE BETWEEN Two FREQUENCIES IN
SIMPLE NUMERICAL IRATIO, PARTICULARLY
FOR DISTANCE DETERMINATION BY THE
INTERFERENCE MeTHOD. — Lyubchenko.
(See 954.)

1034.

“DIE SENDER UND SENDEANLAGE DER
REICHSFLUGSICHERUNG : TEIL II” [Circuits
& Construction of the Ground-Station
Transmitters : Book Review].—H. J. Zetz-
mann. (T.F.T., Nov. 1939, Vol. 28, No. 11,
P- 424.) This is Part II of Vol. 3 of a series
of handbooks on the German security service
for aviation.

1035.

ACOUSTICS AND AUDIO-FREQUENCIES

1036. LLOUDSPEAKER DESIGN : I'REQUENCY CHAR-
ACTERISTIC TO COUNTERACT RooM EFrECcT.—
W. West & D. McMillan. (Wireless World,
Feb. 1940, Vol. 46, No. 4, pp. 124-125.)
Abstract of a recent I.LE.E. paper.

1037. THE TESTING OF LoOUDSPEAKERS [Philips
I.aboratory Methods (including Description
of the Logarithmic Potentiometer with

Opposed Magnetic Drives, recording on
“ Philimil > Film: the ‘ Soft” Chamber
(imitating Out-of-Doors Conditions) and

“ Hard ” Chamber (comparable to Ulbricht
Sphere in Optics) : etc.]—R. Vermeulen.
(Philips Tech. Review, Dec. 1939, Vol. 4,

No. 12, pp. 354-363.)
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1038.

1039.

1040.

1041.

1042.

The
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ELASTIC AND MECHANICAL PROPERTIES OF
Moving-CoiL LounsrEaKER CoNEs [Theory :
Experimental Apparatus: Recorded Curves
for Jenkins, Safar, Phonola, & Geloso Loud-
speakers].—A. Manfredi. (La Ricevca Scient.,
May 1939, Year 10, No. 5, pp. 404—415.)
A summary was referred to in 3606 of 1939.

Souxp DIFFUSERs IN LouDspEakERrs [High-
Note Beam Formation avoided by Trun-
cated-Cone and Vertical-Partition Scattering

Devices|.—]. de Boer. (Philips  Tech.
Review, May 1939, Vol. 4, No. 3, PP
144-148.)

THE RaDIATION OF SounNp [Differential
Equations for ‘‘ Pulsating-Sphere”  Air
Movement, and Their Solutions: Mech-

anical Model (equivalent to Idealised Loud-
speaker in Large Baffle) : Oscillating Rigid

Sphere & Its Mechanical Model (Loud-
speaker without Baffle) : etc.]—Th. van
Urk & R. Vermeulen. (Philips Tech.
Review, Aug. 1939, Vol. 4, No. 8, pp.

213-222.)

Tur ErFICIENCY OF LoupsPEakERs [Equiva-
lent Circuit and Its Analysis: Estimation
of Effticiency in Practical Case: Funda-
mental Limitations|.—J. de Boer. (Philips
Tech. Review, Oct. 1939, Vol. 4, No. 10,
pPp. 301-307.)

THE NATURE OF THE ANOMALIES OF SOME
PROPERTIES OF ROCHELLE SALT axDp ITs
RELATION To THE DPoLvvorpuaism [Kerr
LEffect, Pyro-Liffect, *“ Spontaneous Polarisa-

tion,” etc.].—R. D. Schulwas[Shulvas]-
Sorokina.  (Journ. of Phvs. [of USSR],
No. 4, Vol. 1, 1939, pp. 209-307: in
English.)

writer agrees with Kobeko and Kurchatov
ipoles exist in Rochelle salt, but differs from
in believing that these dipoles are not free

and cannot turn spontancously, but only as a

result

1043.

1044.

1045.

1046.

of a displacement deformation.

SYMMETRICAL EXTENSIONAL VIBRATION AND
SYMMETRICAL TORSIONAL VIBRATION OF THE
FrEE CircuLar Prate [with Possible
Application to Tourmalin Piezo-Oscillators].
—T. Hayasaka. (Nippon FElec. Conunr.
Eng., Oct. 1939, No. 18, pp. 118-119:
summary only.)

Errecr oF A Back CHAMBER TO A CLAMPED
CiRCULAR PLATE [of a Vibrometer].—
T. Hayasaka. (Nippon Llec. Comm. Eng.,
Oct. 1939, No. 18, p. 121 : summary only.)

THE CALCULATION OF CHLADNI PATTERNS.—

K. Stewart & R. C. Colwell. (Journ.
Acoust. Soc. Am., July 19309, Vol. 11, No. 1,
Part 1, pp. 147-151))

THE EFrECT OoF ROTATORY AND LATERAL
INERTIA ON FLEXURAL VIBRATION OF PRis-
MATIC Bars.—W. T. Thomson. (Journ.
Acoust. Soc. Am., Oct. 1939, Vol. 11, No. 2,
Pp- 198-204.)

1047.

1048.

1049.

1050.

1052.

1053.

1054.

1056.

In an article entitled
Rival to Radio becomes Its Ally.”

. ANALYSIS OF WORLD'S FAaAIRS’
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ABSOLUTE CALIBRATION OF MICROPHONES
[Comparison of Four Methods].—W. Ernst-
hausen. (Journ. Acoust. Soc. Am., July 1939,
Vol. 11, No. 1, Part 1, pp. 153-154.) Long
summary of the German paper dealt with in
2384 of 1939.

CONSTRUCTION OF AN AMPLIFIER FOR COLLEC-
TIVE CoMMUNICATIONS [and Conferences].—
C. A. Beer & D. G. Tucker. (Ann. des Postes,
T. et T., Sept. 1939, Vol. 28, No. 9, pp. 710~
720.) Translation of a Technical Report
of the G.P.O.

THE BETTER UTILISATION OF TRANSFORMERS

wITH TAPPING POINTS.—Wiinsch. (See 996.)
GETTING THE BEST FROM KRECORDS : ParT I
— THE  RECORDING CHARACTERISTIC. —

P. G. A. H. Voigt. (Wireless Worid, Feb.
1940, Vol. 46, No. 4, pp. 14I-144.)

. A SIMPLE APPARATUS FOR SOUND RECORDING

[on Wax or Gelatin on Glass Discs: only
Al". Part of Broadcast Amplifier required :
including Discussion of Edge/Centre versus
Centre/Edge Recording, etc.].—K. de Boer &
A. Th. van Urk. (Philips Tech. Journ.,
April 1939, Vol. 4, No. 4, pp. 106-113.)

AN ELECTRICAL MEGAPHONE [ Portaphone
Type 2831 : Range 5-10 Times Greater than
Ordinary Megaphone].—]. de Boer. (Philips
Tech. Review, Scpt. 1939, Vol. 4, No. o,
pp. 271-273.) With little extraneous noise,
normal speaking can be understood bevond
300 metres. Ior a specially efficient ordinary
megaphone see 3190 of 1939.

Ox Imrroving orF DEFECT HEARING [De-
velopment of Apparatus, Non-DPortable, for
Particular Case of Partial Deafness, to satisfy
Very High Requirements : Two Microphones
in Spherical ‘* Artificial Head,” avoiding
Defects of Single-Microphone/Two-Earphones
Arrangement].—K. de Boer & R. Vermeulen.
(Philips Tech. Review, Nov. 1939, Vol. j,
No. 11, pp. 316-319.) The phenomenon of
rearward location of the sound source, found
by Robin (3910 of 19338), is also encountered
here.

INSTRUMENTAL AIDs FOR DEFECTIVE HEAR-
ING.-——Phyllis Kerridge. (Reports on Progress
in Physics, Physical Society, Vol. 5, pub.
1939, pp. 150-163.)

HEarING
Tesrs.-—H. C. Montgomery. (Bell Lab.
Recovd, Dec. 1939, Vol. 18, No. 4, pp. 98-
103.)

INDUCTIVE SYSTEMS roOrR THE DEAF, IN
CINEMAS AND THEATRES.—G. A. V. Sowter.
(Wireless World, Dec. 1939, Vol. 46, No. 2,
pp- 63-65.)

a One-Time
The work 1is

““ Induction :

continued in the issue for lI'ebruary, 1940 (Vol. 46,
No. 4, pp. 126-128) under the sub-heading ** Design

of a

Practical lilectro-Magnetic System.” It is

mentioned in the summary that the induction
method has been applied by the Multitone Company.
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1057.

1050.

1060.

1001.

1062,

1003.

1064.

1065.

1006.

1067.

1068.

PIEZOELECTRIC MEASUREMENTS ON THE AB-
SOLUTE AUDITORY THRESHOLD ¥OR BONE
ConpucTioN.—G. von Békésy.  (Journ.
Acoust. Soc. Am., Oct. 1939, Vol. 11, No. 2,
pPP- 259-261.) Long summary of the German
paper referred to in 2417 of 1939.

. ON THE SENSITIVITY OF THE STANDING AND

SITTING MAN TO SINUSOIDAL VIBRATIONS.—
G. von Békésy. (Akust. Zeitschr., Nov. 1939,
Vol. 4, No. 6, pp. 360-369.)

THE DEGENERATIVE SOUND ANALYSER [Type
760-A : combining Advantages of Hetero-
dyne & Tuned-Circuit Types without Their
Disadvantages].—H. H. Scott.  (Journ.
Acoust. Soc. Am., Oct. 1939, Vol. 11, No. 2,
Pp. 225-232.)

A MecHANICAL HARMONIC SYNTHESISER-
ANALYSER [with Thirty Harmonic Elements
operating Simultaneously].—S. L. Brown.
(Journ. I'rankiin Inst., Dec. 1939, Vol. 228,
No. 6, pp. 675-694.)

Sy~NTHETIC SOUND [with Prescribed Periodic
Wave-Forms represented by Paper Stencils :
for Problems in Physiological Acoustics].—
J. ¥. Schouten. (Philips Tech. Review,
June 1939, Vol. 4, No. 6, pp. 167-173.) The
reverse of the analysing process dealt with
in 1549 of 1939 (see also 10062, below).

AN AcousTiC SPECTROSCOPE [for Demonstra-
tion].—J. Y. Schouten. (Philips Tech.
Review, Oct. 1939, Vol. 4, No. 10, pp. 290~
291.) Based on the sound-film light-diffrac-
tion principle (1549 of 1939).

ON THE APPLICATION OF Sounp FiLMm TO
HarMoNIC ANaLysIs [Curves converted into
Photocell Voltages and dealt with by Wave
Analyser].—L. W. Pollak. (Zeitschr. . In-
strumentenkunde, May 1939, Vol. 59, No. 5,

pp. 208-210.)

Tue Vocoper [including Some Possible
Applications (Privacy Systems, etc.)].—
H. Dudley. (Bell Lab. Record, Dec. 1939,

Vol. 18, No. 4, pp- 122-126.) See also 655 of
February.

A DEeSIGN FOR A KEYBOARD INSTRUMENT
IN JusT INTONATION [playable also in Equal
Temperament].—C. Williamson. (Journ.
Acoust. Soc. Am., Oct. 1939, Val. 11, No. 2,
pp. 216-218.)

ACOUSTICAL PROPERTIES OF ESPECIALLY
Fine-ToNED VioLixs.—H. Meinel. (Journ.
Acoust. Soc. Am., Oct. 1939, Vol. 11, No. 2,
Pp- 257-259.) lLongsummary of the German
paper referred to in 2400 of 1939.
VARIATIONS IN THE QUALITY OF A VIOLIN
AFTER REPAIR BY AN EXPERT.—(La Ricerca
Scient., Nov. 1939, Year 10, No. 11, pp.
1057-1058 and 1056.)

THE RAPID AND PRECISE MEASUREMENT OF
FrREQUENCY [using the Vecchiacchi ** Elec-
tronic ©’ Trequency Mecter with Galvano-
meter replaced by Oscillograph or Other
Indicator with Low Time Constant].—A.
Barone. (La Ricerca Scient., Nov. 1939,
Year 10, No. 11, pp. 1055-1057.)

In a report on recent work of the *“ Q.M. Corbino
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National Institute. The new method will deal
even with short-period sounds such as are produced
by the striking of a string. The Vecchiacchi
meter (condenser-current principle : 3086 of 1937)
requires a filter to eliminate the a.c. component of
the current mixture, and Barone's first task was
to obtain a filter which would provide the necessary
attenuation and yet have a short time constant :
a type intermediate between the non-dissipative
(inductance-capacity) and dissipative (resistance-
inductance or resistance-capacity) was found
satisfactory. To reduce the time necessary to ob-
tain a steady reading on the registering instrument,
a multivibrator was added, giving a frequency in
the neighbourhood of the unknown frequency :
by this device it was possible to measure a 440 cfs
note over less than a tenth of a second.

1069. PORTABLE APPARATUS FOR THE MEASURE-
MENT OF THE STANDARD PircH NoOTE [using
a Reed Irequency Meter measuring Beat
Note with Fixed 400 c s Note from Valve-
Driven York].—A. Barone. (La Rucerca
Scient., Nov. 1939, Year 10, No. II, Pp.
1021-1024.)

1070. THE PITCH OF MUSICAL INSTRUMENTS AND
ORCHESTRAS.—B. van der Pol & C. C. ]J.
Addink. (Philips Tech. Review, July 1939,
Vol. 4, No. 7, pp. 205-210.) A short version
was dealt with in 2828 of 1939.

1071. ‘* A TABLE RELATING FREQUENCY TO CENTS "/
[Book Review]—R. W. Young. (Journ.
Acoust. Soc. Am., Oct. 1939, Vol. 11, No. 2,
p- 255)

1072. THE SOUND SPECTRUM OF ENXPLOSIVE SPARKS

AND OF FLOBERT PI1sTOLS, WITH A SECTION
ON APILICATION POSSIBILITIES IN ELECTRO-
acousTic MEASURING TECHNIQUE [Micro-
phone Calibration, Electroacoustic Measure-
ments, Measurement of Radiation Re-
sistances : Theoretical & Experimental In-
vestigation]. —W. Weber. (dAkust. Zeitschr.,
Nov. 1939, Vol. 4, No. 6, pp. 373-391.)

1073. A NoOISE SOURCE WITH CONTINUOUS AND
UN1iForM SPECTRUM [based on Thermal
Agitation in a Resistance: Avoidance of
Irregular Components (due to Valve Noises
in Amplification) by deriving the Low
Frequencies from the High by Frequency
Division].—M. Nuovo. (La Ricerca Scient.,
Nov. 1939, Year 10, No. 11, p. 1059.) For
investigations on the intelligibility of speech
in the presence of disturbing noises (cf.
Elsnits & Goldin, 3776 of 1937.)

IN THE DBROADCAST

1074. NOISE DISTURBANCE
(See

Aupio-FREQUENCY Banp.—Kono.
987.)

1075. MEASURING LINES FOR PROGRAMME TrANS-
MissioN : I—THE 19-TyPE OSCILLATOR :
11—THE 13A TRANSMISSION-MEASURING SET.
—S. J. Harazim : J. M. Hudack. (Bell Lab.
Record, Dec. 1939, Vol. 18, No. 4, pp. 108~
112.)
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1076. AN Acoustic ProBE.—V. N. Fedorovich &
S. Ya. Saltykov. (Journ. of Tech. Phys.
[in Russian], No. 8, Vol. g, 1939, pp. 737—
742.)

In order to measure the sound pressure at a given
point of a sound field the measuring microphone
is normally fitted with a tube for conducting the
sound from that point to the microphone dia-
phragm. The disadvantage of this method is that
owing to the resonance in the conducting tube the
frequency characteristic of the system is not uni-
form. In order to eliminate the resonance pheno-
mena the tube should be loaded by an impedance
equal to its own characteristic impedance. Accord-
ingly a system has been developed in which the
microphone is connected to the side of the tube,
near one of the ends, and a rubber tube containing
wool thread (*‘infinite” load) is slipped on that
end (Fig. 6).

From an examination of an equivalent electrical
circuit (Fig. 4) the theory of the system is discussed
and methods are indicated for the design work.
A probe utilising this principle has been constructed
having the following characteristics: (1) The
maximum deviation of the frequency characteristic
does not exceed 4+ 2.5db for a frequency range
of 50 to 6000 c/s; (2) the sensitivity of the probe
is of the order 1.5-2.5mv/bar; and (3) the
pressure range i$ 0.35-1000 bars.

1077. USE OF THERMOCOUPLE AND FLUXMETER FOR
MEASUREMENT OF AVERAGE POWER OF
IRREGULAR WAVES, and THE GRASSOT
FLUXMETER ASs A QuanTiTYy METER—H. K.
Dunn. (Review of Scient. Instr., Dec. 1939,
Vol. 10, No. 12, pp. 362-367 : pp. 368-370.)

ON THE ABSORPTION OF SOUND IN SOLIDS
[Dielectrics : Dependence of Absorption Co-
efficient on Temperature], and ON THE
ABSORPTION OF SOUND IN METALS.—A.
Akhieser. (Journ. of Phys. [of USSR],
No. 4, Vol. 1, 1939, pp. 277287 : pp. 289-
298 : in English.)

1078.

. FORM AND PROPAGATION OF SOUND WAVES
IN A SPACE LIMITED BY ABSORBING SUR-
FACES [Formation of S Waves].—]. Bril-
louin. (Journ. de Phys. et le Radium, Dec.
1939, Series 7, Vol. 10, No. 12, pp. 497-503.)
For a critical summary of a previous paper
see 635 of February.

SUGGESTION FOR THE DEFINITION OF FoOT-
STEP-NoISE INSULATION COEFFICIENT [and
Objections to the DIN Definition].-—P.
Haller. (Akust. Zeitschr., Nov. 1939, Vol. 4,
No. 6, pp. 370-372.)

*“ PICTURE OF REFLECTION "’ AND ITS APPLI-
CATIONS IN ARCHITECTURAL AcousTics [for
determining Effect of Shape of Room on
Reverberation, Effect of Disposition &
Distribution of Absorbing Materials &
Openings, Effect of Directional Character-
istics of Sound Source, and the Reverbera-
tion in Partly Open Rooms].—G. A. Chig-
rinsky. (Comptes Rendus (Doklady) de I’ Acad.
des Sci. de VURSS, No. 7, Vol. 23, 1939,
pp. 631-635: in English.)

* The path of a ray repeatedly reflected from the

1080.

”»

1081,
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faces of a rectangular parallelepiped may be
represented by its unfolded image in two or three
projections upon planes parallel to the faces of the
parallelepiped. In each of the projections the
images of the points of reflection of the ray are
disposed at the points of intersection of the direc-
tion of this ray with the sides of a ‘reflection
network,” the meshes of this network being equal
to that face of the parallelepiped which is parallel
to the plane of the respective projection. . . . The
image of the ray plotted on a ‘ reflection network’
will hereinafter be called the  picture of reflection.” ”’

1082. A FIXED-PATH AcCOUSTIC INTERFEROMETER
FOR THE STUDY OF MATTER [and for
Measurements of Acoustic Absorption &
Reflection Coefficients].—]. C. Hubbard &
I. ¥. Zartman. (Review of Scient. Instr.,
Dec. 1939, Vol. 10, No. 12, pp. 382-286.)

METHOD OF MEASUREMENT OF REVERBERA-
TION TIME, USING SEVERAL MICROPHONES
[reducing the Usual Irregularity of Decre-
ment Curve and improving the Accuracy of
Results].—F. Vecchiacchi & M. Nuovo.
(LLa Ricerca Scient.,, Nov. 1939, Year 10,
No. 11, pp. 1018-1020.)

1083.

THE EQUIPMENT OF BROADCASTING STUDIOS
[A.V.R.O. and K.R.O. Studios at Hilver-
sum].—S. Gradstein. (Philips Tech. Review,
May 1939, Vol. 4, No. 5, pp. 136-144.)

1084.

MoDERN BROADCAST REPEATER EQUIPMENTS
[with Equalisation, Switching, & Remote-
Control Circuits].—R. A. Meers & F. G.
Filby. (Elec. Commumication, Oct. 1939,
Vol. 18, No. 2, pp. 168-180.)

1085.

1086. THE CALCULATION OF ARTICULATION FOR
EFFECTIVE RATING oF TELEPHONE CIRCUITS.
—L. C. Pocock. (Flec. Communication, Oct.

1939, Vol. 18, No. 2, pp. 120-132.)

ONE METHOD OF EQUALISING THE ATTENUA-
TION IN L[LONG-DisTaNCE TELEPHONE CIR-
cuits [Calculation of the Constant-Resistance
Ladder-Type Equaliser].—S. Iida & I°.
Akiyama. (Nippon Elec. Comm. Eng., Oct.
1939, No. 18, p. 123: summary only.)

1087.

1088. TRANSMISSION CHARACTERISTICS OF 4800-
KiLoMeTRE CircuiT [‘‘ Intra-Connected ']
USING NON-LoADED CasLE.—N. Shinohara
& Y. Hirayama. (Nippon Elec. Comm.

Eng., Oct. 1939, No. 18, pp. 107-110.)

REPORT ON PRrOGRESS IN Souxnp.—E. G.
Richardson. (Reports on Progress in Physics,
Physical Society, Vol. 5, pub. 1939, pp.
121-149.) Free propagation, supersonics :
vibrating systems, solids & fluids : acoustic
impedance : speech & hearing : technology.

1089.

THE PROPAGATION OF SHOCK WAVES IN
ArR: I & II.—L. Thompson & N. Riffolt :
L. Thompson. (Jourrn. Acoust. Soc. Am.,
Oct. 1939, Vol. 11, No. 2, pp. 233-244:
PP. 245-253.)

1090.
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109I. PROPAGATION OF WavVES IN A Liguip
POSSESSING ‘‘ MAXWELL ViscosiTy.”—M. A.
Issakovich. (Comptes Rendus (Doklady) de
PAcad. des Sci. de 'URSS, No. 8§, Vol. 23,
1939, pp. 783-787 : in Lnglish.)

1092. SOUND RADIATION PPRESSURE IN LIQUIDS.—
G. Hertz & H. Mende. (Zestschy. f. Physik,
No. 5/6, Vol. 114, 1939, pp. 354-367.)
Lxperiments on sound radiation pressure effects
occurring at the passage of a supersonic beam
through the boundary between two liquids. Forces
arise in such a way as to cause motion in the
direction towards the liquid of greater acoustic
velocity. Simple theory of sound radiation pressure
in elastic fluids obeving Hooke’s Law. * True
sound radiation pressure does not exist in elastic
fluids. The forces causing the phenomena regarded
as effects of sound radiation pressure exist solely
on the boundary between the supersonic beam and
the quiescent fluid.”” Explanation of origin of these
forces. Distinction between two types of detinition
of sound radiation pressure, Rayleigh’s and
Langevin’s.

1093. ON THE “‘ VOICE OF THE SEA "’ [Theoretical
Investigation of Shoulejkin’s Infrasonic
Vibrations (around 10c/s) from Surface of
Sea].—N. N. Andreev. (Comptes Rendus
(Doklady) de I'Acad. des Sci. de I'URSS,

No. 7, Vol. 23, 1939, pp. 625-628: in
English.)

1094. INFRASONIC AND ULTRASONIC WAVES.—
M. Adam. (Génie Civil, 16th Dec. 1939,

Vol. 115, No. 25, pp. 433-435.)

1095. A METHOD FOR THE DETERMINATION OF THE
REFLECTING POWER OF GROUND SURFACES
[Concrete, Wet & Dry Sand Lavers, Gravel,
etc: in connection with Aircraft Acoustic
Altimeters].—W. Ernsthausen & W. von
Wittern. (Akust.  Zeitschv., Nov. 1939,
Vol. 4, No. 6, pp. 353-359.)

Authors’ summary :—A  reflection-measuring
method was developed having direct indication and
small errors for a frequency range of s500-
10 000 ¢/s. The measurements carried out with it
gave a high reflecting power for normal ground
surfaces (meadows, well consolidated earth). Snow
and sand layers of only a few centimetres’ thickness
produced, on the other hand, a serious falling off
of the reflected sound pressurec as the frequency
was increased.

The marked fluctuations in the curves of reflection
factor as a function of frequency are due to inter-
terence phenomena. They are without serious
importance for echo-sounding, since in a series of
soundings there would always be included sufh-
ciently strong secondary pulses.

1096. SUPERSONIC DISPERSION IN VAPOURS.—
W. Railston. (Journ. Acoust. Soc. Am.,
July 1939, Vol. 11, No. 1, Part 1, pp.
107-112.)
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1097. SOUND VELOCITY AND INTER-MOLECULAR
Forces [Velocity in Liquid varies Inversely
as Ninth Power of Inter-Molecular Distance :
etc.].—M. R. Rao. (Current Sciencez, Banga-
lore, Nov. 1939, Vol. 8, No. 11, pp. 510-511.)

‘

‘ SUPERSONICS | THE SCIENCE OF INAUDIBLE
Sounps ' [1937 Lectures: Book Review].
—R. W. Wood. (Journ. Acoust. Soc. Am.,
Oct. 1939, Vol. 11, No. 2, p. 256.)

1098.

PHOTOTELEGRAPHY AND TELEVISION

1099. ON THE DPRracticAL CONSTRUCTION OF
CATHODE-RAY STORAGE-TYPE PROJECTING
Tusrs [for Television or Oscillography].—
M. von Ardenne. (7.F.T., Nov. 1939, Vol.
28, No. 11, pp. 403—-407.)

Following on the papers dealt with in 3633 of
1939 & back reference, the present paper describes
practical experiments with sealed-off tubes with zinc-
blende-crystal “ relay screens,” and various optical
arrangements for obtaining projected images from
them. The experimental tube of Fig. 1 was used in
the arrangement of Fig. 2 to investigate the effect
of stray fields in the crystal in enlarging the apparent
spot size: to make this effect more evident the
crystal was originally made 1 mm thick. The
observed enlargement agreed with that predicted
from consideration of the theoretical representation
in Fig. 4. In the first models the conductivity
conditions in the relay-screen unit were such as
to allow polarising charges to form at the auxiliary-
layer/crystal surface (the auxiliary layer was a glass
film, on the side of the crystal exposed to the
electrons, to provide a surface of low secondary
emission) : the time required for the dispersal of
these charges (and also of the storage charges) was
about § to § second. The electrical conditions which
must be fulfilled in order that these polarisation
charges may be prevented can be derived from
consideration of Fig. 5: one method is to make the
auxiliary layer of a conducting material, such as
special * Schott *’ glass, in a very thin film, with the
result that leakage through the layer occurs in a
fraction of a second without, however, a sideways
dispersal of the useful charge taking place. By
this or other methods the effects of polarisation
charges were completely avoided in subsequent
tubes ; with ray currents around 107*a full bright-
ness was obtained at a recording speed of 1 kmj/sec.

Fig. 6 gives the various optical arrangements
examined, those on the left having the cathode ray
incident obliquely on the crystal screen, while those
on the right have their scanning normal to the
surface. Arrangement ‘“ A’ the simplest, is the
only one in which the screen is simply transparent ;
all the others make use of the reflector principle
to give the advantage of a double-length path
through the crystal. About the most promising
arrangement is “ C,”” in which the reflector is a fine
‘“ladder ’ grating (having a shallow saw-tooth
section) which with oblique scanning projects the
light beam normally to the screen surface. In the
normal-scanning arrangements on the right, the
electron-optical and optical systemns are on opposite
sides of the crystal screen, with the principal axes
of both systems perpendicular to the latter, so that
precautions in the deflecting circuits for the avoid-
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ance of distortion are superfluous. The reflecting
layers in these arrangements must consist of isolated
mosaic elements or prisms, as in Fig. 7, the rest
of the paper deals with this point.

1100. STEREOSCOPIC TELEVISION RECEPTION WITH
THE VON ARDENNE LARGE-SURFACE LIGHT

RerLay. — H. Gréttrup: von  Ardenne.
(T.F.T., Nov. 1939, Vol. 28, No. 11, pp.
407-409.)

Von Ardenne has already shown (1976 of 1939)
that the halving of the number of picture elements
in each of the two images necessary for stereoscopic
television is more than compensated, for nearly all
types of subject, by the subjective improvement in
quality. He has also described how his zinc-blende
or similar ‘‘ crystal-cell ” light relay can be used for
plane-of-polarisation modulation (4031 of 1939).
The present writer discusses the application of this
to stereoscopic television in which both images are
projected onto the same single screen (thus avoiding
the defects of the side-by-side system) but with
planes of polarisation at right angles, so that an
observer wearing polarised spectacles obtains the
stereoscopic effect (Ifig. 3) without having to worry
about the position of his head (von Ardenne, 232 of
1937).

1101. THE ImrrosioN oF CaTHODE-RAy TUBES
[Results of Tests show that Adequate Pro-
tection demands Protective Cover of
“ Armour-Plate ”” Glass at least } Inch
Thick].—C. N. Smyth. (Elec. Cominunica-
tion, Oct. 1939, Vol. 18, No. 2, pp. 133-134.)

TFrom the Kolster-Brandes laboratories. ** Or-
dinary plate glass, as well as celluloid and other
transparent synthetic materials (partly due to
electrostatic effects), proved to be quite unsuitable.”

1102. TELEVISION Optics.—W. D. Wright. ([te-
poris on Progress in Physics, Physical Society,
Vol. 5, pub. 1939, pp. 201-209.)

1103. BAND SPECTRA OF CATHODO-ILUMINESCENCE
[of Sulphide Phosphors: Shape, Position,
& Fixity of Emission Bands: LEffect of
Various Activator Metals: Series of Solid
Solutions of CdS in ZnS: Comparisons be-
tween Ultra-Violet and Electron Excita-
tion : Origin of Emission Bands].—S. T.
Henderson. (Proc. Roy. Soc., Series A,
13th Dec. 1939, Vol. 173, No. 954, pp. 323—
338.)

1104. CHARGING AND DECREASE OF CHARGING OF
LUMINISCENT MATERIALS AND  SEMICON-
DUCTORS IRRADIATED BY ELECTRONS —
E. Krautz. (Zeitschr. f. Physik., No. 7/8,
Vol. 114, 1939, Pp- 459-469.)

The luminescent materials investigated are com-
pounds of Ti and Zn ; their charging under irradia-
tion by electrons is measured for anode voltages up
to 20 kV. It is found that, if these materials are
simultaneously subjected to additional irradiation
by slow electrons, too strong charging of the
luminescent screen can be avoided and a marked
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increase in light density thus attained. Illustrative

photographs and curves are given.

1105. CORRECTION OF AFTER-GLOW 1N CATHODE-
Ravy ScanNING [Fluorescent-Screen Scanning
for Television Transmission].—J. J. Miiller.
(Hochf:tech. w. Flek:akus., Oct. 1939, Vol. 54,
No. 4, pp. 111-115.)

The various methods of after-glow correction are
first investigated theoretically ; the after-glow curve
is regarded as a sum of n exponential functions.
The case of n = 1, i.e. a purely exponential after-
glow, is discussed in §1 (Fig. 1, exponential curve
of brightness distribution along the tail of the
scanning spot). The current from the transmitting
photocell at any moment is calculated ; I'ig. 2 gives
an equivalent electrical circuit for the after-glow,
which is found to be equivalent to distortion at an
RC circuit in parallel (see also Bedford & Puckle,
1934 Abstracts, p. 506). § 11 discusses the correction
of an after-glow which is the sum of n# exponential
functions ; the photocurrent is given by eqn. 4, in
which the integrands may be expanded into Fourier
series, and the integrals and thence the correcting
factors determined. Finite width of the scanning
spot (Fig. 3) gives rise to further distortion ; it is
found that the spot should have special forms and
that the quality of the image can be much improved
by decrcasing the size of the spot. The theory is
translated into electrical correcting terms and
further distortion terms. A circuit designed to give
the appropriate after-glow correction is shown in
¥ig. 4, which consists of an appropriate combination
of resistances and capacities. The limits of the
possibility of correction are described in § 1v, which
discusses theoretically (a) the shot effect limit, for
which eqn. 9 gives a limit for the maximum time
constant which can be corrected, and (b) a com-
parison of the correction method here given with the
so-called modulation method (Schréter, 4034 of
1939). It is found that the latter needs a much
greater light flux.

1106. THE ADSORPTION OF NON-POLAR GASES ON
ALkALt Haripe CRrysTaLs [Experimental
Results : Comparison with Theoretical Cal-
culations : Maximum in Curve of Heat of
Adsorption as Function of Amount Adsorbed
marks Completion of I'irst Monolayer, etc.].

W. J. C. Orr. (Proc. Rov. Soc., Series A,

18th Dec. 1939, Vol. 173, No. 954, pp. 349—

367.)

1107. REFLECTION AND TRANSMISSION FACTORS OF
Tuiy MetaL Firms [Survey].—P. Rouard.
(Zeitschy. f. Instrumentenkunde, May 1939,
Vol. 59, No. 5, p. 221 : summary only.)

1108. EXPLANATION OF THE ANOMALIES OF THE
OpticalL. CONSTANTS OF THIN JMETALLIC
Froms.—David. (See 930.)

1109. CONFERENCE ON SECONDARY-ELECTRON EnMIs-
SION AND PHOTOEFFECT.—I. Mazover. (Journ.
of Tech. Phys. [in Russian], No. 8, Vol. o,
1939, Pp- 7:48-750.)
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1170. ABNORMAL PHENOMENA IN PHOTOCELLS DUE
To SUPERPOSED ULTrA-HIGH-FREQUENCY
VoLTageEs [Greatly Increased Sensitivity,
explained by Secondary-Electron Multiplica-
tion].—T. Seki, T. Nijoh, & K. Matsudaira.
(Nippon Elec. Comm. Eng., Oct. 1939, No. 18,
P- 123 : summary only.) It is suggested, as
a consequence of this experimental result,
that ordinary commercial photocclls can be
made in this way to act as highly sensitive
secondary-electron cells. A 5m wavelength
was used.

1111. CHARACTERISTICS OF PHOTOELECTRIC CELLS
wWiTH THREE ELecTropeEs.—T. Franzini.
(La Ricerca Scient., Nov. 1939, Year 10,
No. 11, pp. 1025-1030: Nuovo Cimento, Aug.
Sept./Oct. 19309, Vol. 16, No. 8, PP- 399-409.)

Author’s summary :—* The rescarch is devoted
to the studyv of the photoelectric behaviour of
sodium, potassium, rubidinm, and caesium, both in
the massive state and in thin films deposited by
vaporisation on layers of different metals. It was
also desired to determine the influence of gaseous
residucs left in the cell (particularly H & He) and
the effect of the space charge, in a rarefied atmo-
sphere of these gases, on the photoelectric condition.
The study of the photocurrent in the cell was
carried out with a suitable d.c. amplificr, with
particular regard to the influence, on the photo-
current, of a control electrode (grid) interposed
between the emitting surface and the collector
clectrode at a suitable positive potential,” the grid
being varied in potential from about -z0 to 4 20
volts.

The experimental cell is shown in Fig. 1. The
photosensitive surface is carried on a semi-cylinder
of metal which can be shifted along the tubé by an
external magnet : in one case the collector electrode
and grid were made out of an indirectly heated
cathode from a valve. The curves were plotted
with the cell under constant illumination : ~ Fig. 3
shows the different curves given by light of varying
spectral composition, Fig. 4 a family of curves for
various collector voltages from 30 to 150. A
typical value for the amplification coefficient was
9, for the internal resistance 1.5 X 107 chms. The
whole behaviour of the cell is changed if traces of
photo-sensitive material are allowed to form on the
grid and collector surfaces (Fig. 6, where the grid
voltage is varied over a much wider range): no
negative value of grid voltage will bring the collector
current down to zero, the slope of the characteristic
is greatly reduced (particularly at high values of
collector potential) and when the grid potential
exceeds that ol the collector the collector current
drops precipitously and changes its sign; at such
a point the slope reaches a negative value of
10 pa/volt (v,) compared with around ©.6 pnA/volt
in the previous cases.

1112. PHOTOCELLS WITH ANTIMONY-CAESIUM
PHOTOCATHODES.—N. S. Zaitsev. (Journ. of
Tech. Phys. [in Russian], No. 8, Vol. o, 1939,
pp. 661-672.)

The properties of photocells with antimony-
caesium cathodes (¢f. Zhukov, 714 of IFebruary)
arc discussed in detail and a number of experi-
mental curves are shown. This is followed by a
report on an experimental investigation on the

THE WIRELESS ENGINEER

129

effect of various factors, such as the temperature at
which the cathode was prepared, the thickness of the
antimony layer, and the quantity of caesium used,
on the integral sensitivity of the cell. The followin
new tvpes of photocell using antimony-caesium
cathodes are also described : (a) cells with a large
number of leads connected to different points of
the cathode (to facilitate replacement of electrons
liberated from the cathode) ; (b) cells with cathodes
prepared on a silver hase; and (c) cells of very small
overall dimensions (4-5 mm diameter).

1113. THE LIMITING SENSITIVITY OF THE ALTER-
NATING-CURRENT METHOD OF PHOTOCELL-
CurrENT AwmPLIFICATION [Theoretical &
Lxperiniental Treatment: Electrometer-
Valve/Cacsium-Antimony-Cell Combination
can detect 4.5 X 10715 Watt in 30 Seconds :
Data on Various Valves ("' Factor of Merit )
and Photocells (Dark Current & Granular
Noise) : etc.”.—I. A. Johnson, W. H. Mock,
& R. E. Hopkins. (Journ. Opt. Soc. Am.,
Dec. 1939, Vol. 29, No. 12, pp. 506-511.)

1114. TiME-ILAG PHENOMENA IN GAS-FILLED PHOTO-
ELECTRIC CELLS [increases with Amplifica-
tion Factor: for Values below 10, Lag is
Insignificant up to 1oke/s: Extra Lag
found at 1-5 ke/s due to Metastable Atoms :
etc.|.—A. A, Kruithof.  (Phrilips Tech.
Review, I'eb. 1939, Vol. 4, No. 2, PP- 48-55.)

1115. INVESTIGATIONS OF THE SELENIUM PHOTO-
ELEMENT : IV-—BEHAVIOUR AT Low TEM-
PERATURES.—A. Becker. (Zeitschy. {. Physik,
No. 5/6, Vol. 114, 1939, Pp. 342-353.)

Continuation of the work dealt with in 4065 of

1939. The remarkable etfect of temperature pre-
viously found (see also Goos, 4588 of 1939) is in-
vestigated more closely. Certain general properties
are found, which are independent of the peculi-
arities of the particular specimen used: these
appear to be characteristic of the behaviour of the
selenium photoelement and of iinportance in under-
standing its theory.

1116. PHOTOVOLTAGE AT THE FLEMENT MpTAL/
SEMICONDUCTOR/METAL : VI—THE NoORMAL
PHOTOVOLTAGE OF THE INTERNAL PHOTO-
ELECTRIC EFrecT [Connection with Thermo-
voltage].—G. Moénch.  (4nn. der Physik,
Series 5, No. 6, Vol. 36, 1939, pp. 557—566.)

Photoelectric observations on cuprite, the natural
cuprous oxide, and pure cuprous-oxide crystals
produced in the laboratory, gave (§ 1) some contra-
dictory results; to explain these, observations

(Tables 1, 2) of the sign of the photo- and thernio-

voltages were made on various substances. Two

classes were distinguished : (1) those in which the
sign of the photovoltage is the same as that of the
thermovoltage; in these the internal photo-
clectric phenomena have already been successfully
investigated and their photoeffect is termed the
“* normal photovoltage of the internal photeclectric
effect 7 ; (2) those which show more complicated
phenomena. Class 1 comprises the pure, insulating
crystals, class 2 mineral crystals. A further com-
parison of photoelectric and thermal effects is given
in §3; a relation for the photovoltage is found
in §4; new questions on the connection between
photo- and thermovoltage are tabulated in § 5.
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1117. THE INERTIA OF THE KERR EFFECT [New
Method of Measurement: Deduction of
Relaxation Time of Dipole-Free Molecules].
—W. Hanle & O. Maercks. (Zeitschy. f.
Physik, No. 7/8, Vol. 114, 1939, pp. 4107-417.)
Tor previous papers see 1605 of 1939.

1118. INVESTIGATIONS ON THE QUESTION OF INERTIA
oF THE FarapAY EFreECT [New Method of
Inertia Measurement: DMeasurements on
Nitrobenzol & Other Substances: No
Appreciable Inertia found : Agreement with
Theory].—W. Hanle. (Zeitschr. f. Physik,
No. 7/8, Vol. 114, 1939, pp. 418-426.)

I1119. SECONDARY-EMISSION VALVES AS AMPLIFIERS
[particularly in Television].—Saic.  (See
1026.)

1120. [Ultra-] SHORT-Wave WIDE-BAND AMPLIFI-
caTION.—M. J. O. Strutt & A. van der Ziel.
(E.N.T., Sept. 1939, Vol. 16, No. 9, pp.
229-240.)

The selectivity requirements for the frequency
characteristics of a picture and sound receiver are
described in § 1 on the basis of the television trans-
mitters in Berlin, Paris, London, and New York,
whose frequency schemes are shown in Fig. 1.
The case is discussed in which the picture carrier
with one side-band is amplified in one stage (picture
h.{. stage) and the sound in a separate stage.
Cascade amplification is used for the picture carrier
and its modulation ; the total amplification from
the input of the first stage to the rectifier must be
of the order of 10%, modern cathode-ray tubes being
used for the television picture. The scheme of such
a television circuit, with amplification in threc stages
is shown in Fig. 2; simple oscillating circuits are
used as the coupling elements. The total impedance
in the tuned position of a circuit at the input of the
apparatus is calculated (eqn. 2) ; eqn. 3 gives the
impedance for a circuit between two valves. The
position of the resonance frequency and the question
of the band width to be employed are discussed.
The amplitude of the audio-frequency carrier
reaching the input of the first h.f. valve should be
very small ; this can be achieved by using a suitable
rejector circuit in the input stage of the amplifier
(Fig. 5).

A quantitative treatment of cascade amplification
with equal and with detuned circuits is given in

2; it is found that in the first case sufficient
selectivity can only be attained by using a circuit
such as that shown in Fig. 5. I'or the second case,
examples and calculated frequency and other curves
are given which show that the requirements can be
satisfied. § 3 deals with amplification regulation
and distortions ; regulation of the valve working
conditions (steepness, attenuation) is found to be
of more importance than the use of a potentiometer.
The consequent variation of input capacity and
resistance is discussed, with practical curves;
methods of counteracting this variation are given
(Fig. 14). Modulation distortion, cross modulation,
and the disturbances in television reception due to
these distortion effects are also conmsidered. Noise
due to irregular thermal movements of the clectrons
in the resistances, impedances, and valvesisanalysed
in § 4; the smallest input signals of a television
receiver, for disturbance-free reception, are deduced.
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Fig. 15a, b shows photographs of the experimental
wide-band amplifier designed on the principles
described in the paper.

1121. THE Nirkow Disc [Technical Details of Con-
struction and Mounting of Modern Disc].—
H. Rinia & L. Leblans. (Philips Tech.
Review, Feb. 1939, Vol. 4, No. 2, pp. 42-47.)
Used in the film-television equipment dealt
with in 1597 of 1939.

1122. FRENCH TELEVISION SHOULD ENTER THE
PracricaL Domain.—S. Mallein. (A nn. des
Postes, T. et T., Aug. & Sept. 1939, Vol. 28,
Nos. 8 & 9, pp. 587-617 & 675-709.)

The LMT installation at the Paris studio and
Eiffel Tower, for comparative tests on Thomson-
Houston, Comp. frang. de Television, Soc. Radio-
Industriec, & Soc. d’Applications téléphoniques
(Grammont) svstems: descriptions of these four
systems : the tests, leading to the French standard-
isations of July 1938 : discussion of the reasons for
the adoption of thesc various standards: receiving
installations, and errors to be avoided: the 1938
Paris Exhibition : medium and large-screen tele-
vision : the future of television, and the example
set by the English service.

1123. TELEVisioN REeceviks [for London and
Paris Transmissions : Previous Design sim-
plified for Mass Production by Use of
Secondary-Emission Valves (Slope 13 mA
Volt), ““ Relay ” Valves (Gas-Filled Triodes)
in Saw-Toothed Generators, etc.].—G. Heller.
(Philips Tech. Review, Dec. 1939, Vol. 4,
No. 12, pp. 342-350.) For the previous
design see 3398 of 1937.

1124. THE CircuiT ofF THE ‘‘ UnNiT ”’ TELEVISION
RECEIVER [including a Frequency-Testing
Equipment for Mass-Produced Receivers].—
A. Kopping. (Funktech. Monatshefte, Nov.|

Dec. 1939, No. 11/12, Supp. ppP. 73-77.)
Continued from 703 of February.

MEASUREMENTS AND STANDARDS

1125. THE DIELECTRIC CONSTANTS OF AMMONIA,
NITROGEN, AND CARBON DI1oXIDE AT ULTRA-
Hicn FrREQUENCY [56 Mc/s: Use of Hetero-
dyvne Beat Method : Techniques Customarily
Used at Lower Frequencies are Applicable
also at Ultra-High I'requencies : Results].—
G. W. Yox & A. H. Ryan. (Phys. Review,
1st Dec. 1939, Series 2, Vol. 56, No. 11,
pPp. 1132-1136.)

1126. A NEw DMETHOD OF CALCULATING THE
ABSORPTION WITH THE DRUDE-COOLIDGE
MEASURING  ARRANGEMENT.—H.  Slatis.
(Ann. dev Physik, Series 5, No. 5, Vol. 36,
1939, PpP- 397-412.)

‘“ A method is [theoretically] developed, in which
the absorption coefficient of the condenser dielectric
can be calculated from the ratio of the maximum
galvanometer deflections without and with the
condenser in the Lecher system. No measurements
need be made except those which are required for
calculation of the capacity, so that it is not necessary
to determine the resonance curve provided that the
decrements of the apparatus have been determined
once for all.



March, 1940

“The new theory is free from the restricting
hypothesis of the old ‘ method of resonance-curve
determination ’~ which assumes the constancy of the
so-called Bjerknes intensity factor in the region of
the resonance curve. My method requires only the
maximum detlections and also takes into account
the variation of the intensity factor. Corresponding
to the different hypotheses, the two methods give
results in agreement only when the cxperimental
arrangement is correct. This gives a valuable test
for the validity of the arrangements. The methods
are tested on propyl alcohol, among other
materials ’ [wavelengths below 1 m].

1127. MEASUREMENTS OF THE PROPAGATION
VELOCITY OF LELECTROMAGNETIC WAVES
ALONG A Two-WirRE CirculTr [Lecher Pair]
IN AN INHOMOGENEOUS MEDIUM |[with
Relerence to Drude’s First Method for
Investigation of ILiquid Dielectrics: the
Effect of Depth below Surface].—N. M.
Malov. (Comptes Rendus (Dolkladv) de I’ Acad.
des Sci. de U'URSS, No. 7, Vol. 23, 1939,
pp. 629-630 : in German.)

At wire-pair depths of 3o0mm and over, for
wavelengths (in air) around 65cm, the wavelength
in the liquid (water) was independent of the depth
(Fig. 1, lower curve). At smaller depths the
wavelengths increased as the depth was decreased,
the measured points for a 24 mm depth falling
outside the curve. This increase, as the depth is
decreased still further, is shown in curve 1 of
Fig. 2. The upper curve of Fig. 1 shows how, at
small depths, the later maxima may exceed the
earlier ones : this is never observed at the greater
depths.

Changes in the wire diameter and in the dimen-
sions of the sliding bridge produced no appreciable
effect. A much more conductive liquid (salt
solutien) gave a smaller increase of velocity, the
maximum ratio of wavelengths being only 1.28
compared with 1.40 for water. A smaller increase
was also given when one wire lay vertically above
the other instead of in the same horizontal plane
(curve 11 of Fig. 2). “ Since the calculation of the
velocity in all these cases is very difficuit, these
preliminary data may be of importance—for
example in clectromagnetic methods of measuring
distances.”

1128. CONDUCTANCE MEASUREMENT USING RECTIFI-
caTioN.—L. Rohde & G. Opitz. (Hochf:tech.
w. Llek:akus., Oct. 1939, Vol. 54, No. 4,
pp. I16-121.)

This resonance method of measuring complex
conductance has, it is claimed, the advantage that
it can be used for all frequencies for which there is
no objection to diode rectification. The method
has already been described in a previous paper
(245 of 1938). In the present paper a description
is first given (§2) of the principles underlying
resistance transformation by the use of diodes in
systems which can oscillate (Fig. 1, diode rectifier
and equivalent circuit; 17ig. 3, connection between
h.f. resistance equivalent to resonance system and
rectifier steepness for sinusoidal voltage). The
fundamentals of the circuit for conductance
measurement using ditference substitution are
shown in Fig. 5; Iig. 6a gives the real working

THE WIRELESS ENGINEER 131

resistance of the rectifier, Fig. 6b an eqguivalent
circuit for resistances in parallel. The conductance
meters lor the frequency ranges o.1 to 10 Mc/s
and 10 to 100 Mc/s, based on this principle, are
shown in Iigs. 7a, b ; numerical data are given for
their sensitivity and constancy. Measured results
are shown in the form of curves of grid input

impedance, input capacities, etc. (Figs. 8-14).

The principle may be applied above 100 Mc/s by

the circuit of Fig. 15, which uses a telescopic-tube

system in place of a variable condenser.

1129. BEAT NoTES 1N HigH-FREQUENCY CALIBRA-
tioN [Dithculties in the Lissajous Figure
Method for Frequencies above 1 Mc/s: the
Zero-Beat Method for 1-50 Mc/s].—F. R.

Stansel.  (Bell Lab. Recovd, Dec. 19030,
Vol. 18, No. 4, pp. 116-118.)
1130. Rap1o-FrREQUENCY HIGH-VOLTAGE PHENO-

MENA [High Voltage Measurements by the
Halt-Wave Coupled-Transmission-Line-Sec-
tion DMethod, with Inductively Coupled
‘“ Shortometer ° for measuring Current in
the Short Circuit : Phenomena at 60 ooo 'V,
13 Mc/s : Breakdown Tests (and Correlation
with 60 ¢/s Corona) : Variable-Air-Condenser
Voltage Ratings : Insulator Tests: etc.].—
A. Alford & S. Pickles. (Elec. Communica-
tion, Oct. 1939, Vol. 18, No. 2, pp. 135-149.)

1131. MEASUREMENTS OF ATTENUATION IN CABLES
FOR VERY HiGH FreQuiNciEs [(sual
‘“ Resonance I'requency ”” Method requires
Very Long Lengths for L.ower Frequencies :
Method applicable to 10-Metre Lengths:

)

Some [Results on Frequencies 340 kc/s—
5.1 Mc/s].—G. Zin. (La Ricerca Scient.,
July/Aug. 1939, Year 10, No. 7/8, pp.

742-744.)

1132. AN ALL-WAVE FREQUENCY METER [Com-

bination of ‘‘Coarse’” DMeter (& Signal
Generator) 50 c/s—50 Mc/s, ‘‘ Fine”’ Meter
2.5-3.75 Mc/s, & Crystal Stage 100 ke/s
- 3c¢/s].—A. Habermann. (E.T.Z., 26th

Oct. 1939, Vol. 60, No. 43, p. 1237 : summary
only.)

It f,, as measured on the *“ coarse ”’ meter (range
covered in 7 steps) within 0.8%, comes in the
“fine” range, it is measured directly with an
accuracy of 5 x 107% If it comes outside the
range, a harmonic of the ““ fine ”” meter is superposed
on the ““ coarse’” meter oscillation, or vice versa ;
the order of harmonic is determined by the rough
frequency ratio, and the accurate (requency is
derived from the ** fine "’ meter reading. The exact
procedure is described. The mixing of the *“ coarse,”’
“ fine,” and unknown frequencies, and the frequency
of the standard oscillator stage (for checking
purposes), is accomplished by two mixing hexodes
in series: a good mixing amplification is obtained,
so that only one l.f. stage is necessary. The  fine ””

>

meter depends entirely on ceramic insulation. The

equipment is mains-driven.

1133. FREQUENCY  VARIATIONS IN A  SELF-
OSCILLATOR DUE TO SpACE-CHARGE, and

DEVIATION OF THE FREQUENCY OF A VALVE
OSCILLATOR FROM THE NATURAL FREQUENCY
OF THE LLINEAR CIRCUIT.—Sakamoto : Shem-
bel. (See 975 & 976.)

E
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1134.

1135.

1136.

1137

1138.

1139.

1140.

II41.

1142.

1143.

1144.
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SYMMETRICAL EXTENSIONAL VIBRATION AND
SyMMETRICAL TORSIONAL VIBRATION OF THE
Freeg CircuLArR PLATE [with Dossible
Application to Tourmalin Piezo-Oscillators].
—T. Hayasaka. (Nippon Elec. Conin. Eng.,
Oct. 1939, No. 18, pp. 118-I19: summary
only.)

THE NATURE OF THE ANOMALIES OF SOME
PROPERTIES OF ROCHELLE SALT aND ITs RE-
LATION TO THE POLYMORPHISM.— Schulwas-
Sorokina. (Sece 1042.)

METHOD OF MEASURING THE PHASE DIFFER-
ENCE BETWEEN Two FREQUENCIES IN
SIMPLE NUMERICAL RATIO, PARTICULARLY
FOR DISTANCE DETERMINATION BY THE
INTERFERENCE METHOD.—Lyubchenko. (See

954.)

TuE MEASUREMENT OF THE SELECTIVITY OF
BroapcAST RECEIVERS.—Moebes. (See 997.)

THE SCIENCE OF BALANCING AN IMPEDANCE
BrIDGE [Analysis of Balancing, based on
Locus Diagrams: Measure of Rapidity of
Attaining Balance :  Shifting Balances,
Trivial Balances, Choice and Initial Setting
of Adjustments, etc.]—G. B. Hoadley.
(Journ. Franklin Inst., Dec. 1939, Vol. 228,
No. 6, pp. 733-754)

A Duo-Tr1ODE BRIDGE VOLTMETER [Advan-
tages of the Bridge Type of Valve Voltmeter
with Two Triodes retained, with Gain in
Simplicity & Compactness].—R. E. Vollrath.
(Review of Scient. Instr., Dec. 1939, Vol. 10,
No. 12, pp. 361—-362.)

ProBE VALVE VOLTMETER [with Rectifying
Valve built into Electric-Torch Case at
end of Multiple Flexible Lead: Construc-
tional Details].—H. Andrewes & F. A. Lowe.
(Wiveless World, Jan. 1940, Vol. 46, No. 3,
pp. 83-86))

CAPACITY MEASUREMENT WITH THE STRING
ELEcTROMETER : 11 [Theory].—]. Tagger.
(Physik. Zeitschr., 15th Nov. 1939, Vol. 4o,
No. 22, p. 695.) For I see 3691 of 1939.

THE LIMITING SENSITIVITY OF THE ALTERNA-
TING-CURRENT METHOD OF PHOTOCELL-
CURRENT AMPLIFICATION.— Johnson & others.
(See 1113.)

Use oF THERMOCOUPLE AND FLUXMETER FOR
MEASUREMENT OF AVERAGE POWER OF
IRREGULAR WAVES, and THE GRASSOT
FLUXMETER AS A QUANTITY METER.—
H. K. Dunn. (Review of Scient. Instr.,
Dec. 1939, Vol. 10, No. 12, pp. 362-367:
pp- 368-370.)

AN  AMPLIFIER-WATTMETER COMBINATION
FOR THE ACCURATE MEASUREMENT OF
WATTS AND VaRS [and of Current in Complex
or Polar Form: primarily in connection
with the MIT Network Analyser].—G. S.
Brown & E. I. Cahoon. (Elec. Engineering,
Nov. 1939, Vol. 58, No. 11, Transactions

PP- 593-598.)
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1145. A NEw METHOD OF DETERMINING PER CENT.
Harmonics [by Use of Voltmeter & Am-
meter, for Waves containing Not More than
Three Components].—W. T. Thomson. (Elec.
Engineering, Nov. 1939, Vol. 58, No. 11,
p. 488)

1146. ON THE QUESTION OF THE WAVE-FORM
ERROR OF RECTIFIER METERS.—W. Pflan-
nenmiiller. (E.T.Z., 28th Sept. 1939, Vol
60, No. 39, pp. 1125-1129.)

Author’s summary :—The effective value and
the absolute mean value given by linear rectification
are compared. It is pointed out that the generally
employed effective-value calibration is justified
even with rectifier meters, although the instruments
may thus appear dependent on wave form. The
advantages and disadvantages of the two main
types of rectification, represented by the ideal
linear and the ideal square-law rectification, are
mentioned. The comparison shows why the non-
quadratic type is frequently preferred even if
it is dependent on wave form. Methods of reducing
the wave-form error or correcting for itare men-
tioned and discussed. The limited practical values of
the wave-form errors calculated for certain definite
wave forms are pointed out, and some generally
applicable approximate formulae for small harmonic
amplitudes are discussed. A too favourable judg-
ment of rectifier instruments is deprecated, and an
adverse opinion given of the use of bias for increasing
the over-all accuracy. It is recommended when-
ever possible to use a biased dynamometer rather
than a biased rectifier instrument.

1147. A VECTOR-TYPE IMPEDANCE ANALYSER [I
Ohm to 1 Megohm, 30 to 16 cooc¢/s, 0.01I to
50 Volts: for obtaining Transmission-Line,
Amplifier, Transformer, & Scanning-Coil
Characteristics, Power Factors of Dielectrics,
etc.].—S. Godet & H. R. Meahl. (Gen. Elec.
Review, Dec. 1939, Vol. 42, No. 12, pp. 543—

551.)
1148. A New Tvre ofF Coi. TESTER [Short-
Circuited Turns or Insulation Faults in

H.T. Coils detected by introducing End of
Long Core of H.F. Iron with Magnetising
Winding (supplied by Oscillator) & Two
Opposed Secondary Windings supplying
Indicator].—T. M. Dickinson. (£.7.Z,
26th Oct. 1939, Vol. 60, No. 43, pp. 1236—
1237 : summary only.) Cf. Brailsford, Met.-
V'ick. Gazette, F'eb. 1940, pp. 334-336.

1149. A NEw METHOD FOR THE MEASUREMENT OF
DIiSCHARGES ON PORCELAIN INSULATORS
[using the ‘‘ Balanced Discharge Bridge ""].—
A.N. Arman. (BEAMA Journ., Dec. 1939,
Vol. 45, No. 30, pp. 123-125.) See Arman &
Starr, 3522 of 1936, for this bridge.

1150, COMPARING RESISTANCES OF FOUR-TERMINAL
REsistors.—D. C. Gall (Nature, oth
Dec. 1930, Vol. 144, p. 952.) Remarks on
letters referred to in 270 of January and
749 of February.
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1151. ELECTRICAL SHORT-TiME METERS or HigH
Precision [for testing Relays, Electricity
Meters, etc: Advantages of the Small
Synchronous Motor over Ordinary Stop-
Watches, Chronometers, etc: a Special
Valve-Driven Tuning-Fork Circuit for pro-
viding the Necessary Synchronised Fre-
quency when Time-Controlled Mains are
Not Available].—E. Tritschler. (E.T.Z.,
28th Sept. 1939, Vol. 6o, No. 30, pp. 1133~
1134.)

A NEw RabpiaTioN PYROMETER [using
Narrow Band of Infra-Red Wavelengths
around 8.8 (Residual-Ray Band of Quartz) :
primarily for Temperatures — 100 to 4-100°C].
—J. Strong. (Journ. Opt. Soc. Am., Dec.
1939, Vol. 29, No. 12, pp. 520-530.) Other
residual-ray bands may be used for certain
investigations : ¢.g. that of apaphyllite for
ozone temperatures.

1152,

PoTENTIOMETER CIRCUIT FOR PORTABLE
OpTicaL PYROMETER [Elimination of Several
Elements from Conventional! Potentiometer
gives Increased Portability & Simplicity in
Operation for Measurement of Small Currents
(¢.g. Pyrometer Filament Current)].—R. C.
Machler. (Review of Scient. Fustr., Dec.
1939, Vol. 10, No. 12, pp. 386-388.)

. An OpticAL PYROMETER FOR GENERAL USE
[Employment of Two Diaphragms instead
of One permits Use of Much Larger Aperture].
—J. G. Hagedoorn. (Physica, Dec. 1930,
Vol. 6, No. 10, pp. 1126-1128 : in English.)

1153,

ABSOLUTE ELECTRICAL MEASUREMENTS.—
L. Hartshorn. (Reports on Progress in
Physics, Physical Society, Vol. 5, pub. 1939,
Pp- 302-333.)

THE NATURAL UNIT OF RESISTANCE AND THE
ABSOLUTE DEFINITION OF THE OHM.—
Laboccetta. (La Ricevca Scient., Nov. 1939,
Year 10, No. 11, pp. 1043-1044.)

1155,

1156.

THE NATIONAL STANDARDS OF MEASURE-
MENT.—L. J. Briggs. (Reviews of Mod.
Phystics, April 1939, Vol. 11, No. 2, pp. 111~
120.)

1157.

I

1158. A SUBSTITUTE FOR ‘‘ SUSCEPTANCE.”—A. A.
Nims. (flec. Engineering, Oct. 1639, Vol. 58,
No. 10, pp. 440-441.) Long letter prompted
by the ‘ Proposed American Standard
Definitions of Electrical Terms.””

SUBSIDIARY APPARATUS AND MATERIALS

1159. OBSERVATIONS AND INVESTIGATIONS ON CRYS-
TAL DETECTORS [for Frequencies 10l-10l¢/fs,
Output Currents up to 5 mA].—Klumb. (See
978.)

1160. A P1EzZ0-QUARTZz OsCILLOGRAPH.—Kazanski.
(Journ. Techn. Phys. [in Russian], No. 8,
Vol. 9, 1939, pp. 673-679.)

Developed in Russia for recording wvoltages of
the order of 12 to 15 kv. The current consumption
at 1o kv eff. and a frequency of 50c/s is 71.2 pa
only. The sensitivity expressed in volts/mm at
a working voltage of 12 kv and an optical magni-
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fication of 2000 times is 256 v/mm. The amplitude
characteristic is linear throughout the working
range (Fig. 1, for a frequency of s0¢fs). The
frequency characteristic is also linear up to 7 kcfs
approximately, and the linear portion greatly
exceeds that obtained with an electromagnetic
oscillograph (Fig. ). The instrument is described
in detail and it is pointed out that its construction
incorporates a number of improvements over
existing models. The theory is also discussed.
For a piezo-quartz dynamometer se¢ 1294, below.

1161. AN ELECTRON SwitcH [Type GM 4196, for
Simultaneous Dual Recording with C-R
Oscillograph :  Two-Pentode Circuit with
Switching Voltages provided by Multivibrator
Circuit : applicable also to Study of D.C.
Component (usually Ignored) of Pulsating
D.C. Voltage].—Dorsman & de Bruin.
(Philips Tech. Review, Sept. 1939. Vol. 4,
No. 9, pp. 267-271.)

1162. A CATHODE-RAY OsciLLoGRAPH [Type GM
3152 : General-Purpose Portable Equipment :
Photographic Recording Speed around 2.5
km/sec: Visual, 1.5km/sec.].— Veegens.
(Philips Tech. Review, July 1939, Vol. 4,
No. 7, pp. 198-204.)

1163. ON THE DP’RacTICAL CONSTRUCTION OF
CATHODE-RAY STORAGE-TYPE PROJECTING
TuBes.—von Ardenne. (See 1099.)

THE ImpLOSION OF CATHODE-RAY TUBES.—
Smyth. (See 1101.)

1164.

1165. NEw INVESTIGATIONS ON CATHODE-Ray
OSCILLOGRAPHS : V—THE ULTRADYNAMIC
TRANSVERSE CONTROL OF A CATHODE Ravy
IN MULTIPHASE FIELDS [Derivation of
Ultradynamic Correction Factor and Com-
parison  with  Experimental Inversion
Spectrum].—Thoma. (Funktech. Monats-
hefte, Nov./Dec. 1939, No. 11/12, pp. 294~
297.)

For previous parts see 4644 of 1939. See also
Hollmann, 1128 & 2611 of 1939. ‘It is a common
property of all these inversion functions [see the
previous parts] that they quickly fall as the
transit-time angle increases, which involves a
decrease of the cathode-ray-tube sensitivity . . . .
In the present part it will be shown how it is
possible to prevent this decrease of sensitivity by
dividing the total deflecting field into several
component fields connected in phase opposition.”

1166. THE UsE oF A CATHODE-RAY OSCILLOGRAPH
AS AN ALGEBRAIC CURVE TRACER [by Use
of Discharge Transients of Resistance-
Capacitance Circuits to produce Deflections
on Long-Persistence Screen).—Tanaka &
Nagai. (Nippon Elec. Comm. Eng., Oct. 1939,
No. 18, pp. 87-91.)

1167. THE TEsTING OF ELECTRIC FUSES WITH THE
CATHODE-RAY OSCILLOGRAPH [Melting Time
as Function of Short-Circuit Current].—
van Liempt & de Vriend. (Philips Tech.
Review, April 1939, Vol. 4, No. 4, pp. 118—
120.)

E 2
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1168. ON THE ELECTRON-OPTICAL IMAGE ERRORS
ofF THE THIRD ORDER [and Their Ilimina-
tion].—Voit. (Zeitschr. f.  Instrumenten-
kunde, Feb. 1939, Vol. 59, No. 2, pp. 71-82.)

1169. ELECTRON WORK I'UNCTION AND DMEAN
ScaTTERING TiMi [Calculation of Hither-
to Undetermined Constant in Scattering
Equation using Work Function of Lilectrons
from Cold DMetallic Cathode]. — Miiller-
Strobel. {Avch. f. Elekirot., 10th Nov. 1939,
Vol. 33, No. 11, pp. 717-721.) For previous
work see 917 of 1939.

1170. A REPORT ON THE DEVELOPMENT OF THE
ELECTRON SUPER-MICROSCOPE AT TORONTO.
—Burton, Hillier, & Prebus. (Phys. Review,
1st Dec. 1939, Series 2, Vol. 56, No. 11,
pp. 1171-1172.) Refinements to magnetic
electron microscope dealt with in 3718 of
1939.

THE THEORETICALLY ATTAINABLE RESOLVING
PowER OF THE LLECTRON MICROSCOPE
[Estimate of Limit of Resolving Power set
by Diffraction and Aperture Errors : Same
Order of Magnitude for All Types of Electron
Microscope : Theoretical Limit for Present
Methods is Object Points 100 Electron
Wavelengths Apart].—Scherzer.  (Zeitschy.
f. Physik, No. 7/8, Vol. 114, 1939, PP.
427-434-)

THE RESOLVING POWER OF PHOTOGRAPHIC
FiLmMs FOR ELECTRON RADIATION.—voOn
Ardenne. (Zeitschv. f. Physik, No. 5/6,
Vol. 114, 1939, pPp. 379-388.)

Importance of resolving power of photographic
film used for recording with electron microscopes
and micro-oscillographs. Theoretical estimate of
its magnitude. Superiority of very thin sensitised
layers, free from binding material. ITExperimental
determination of magnitude of resolving power, for
various types of film and diffcrent electron velocities,
from micro-photographs of trace of probe and
microtome sections of the film, using an electron
probe of sub-microscopic fineness. Phenomena of
spatial electron scattering in the film. Resolving
power of about 3 X 107®mm for Schumann
films and 50 kv accelerating voltage.

1173. NUMBER OF QUANTA REQUIRED TO TFORM
THE PHOTOGRAPHIC LATENT IMAGE, AS
DETERMINED FROM MATHEMATICAL ANALYSIS
oF THE H & D Curve.—Selwyn: Webb.
(Journ. Opt. Soc. Am., Dec. 1939, Vol. 29,
No. 12, p. 518) Prompted by Webb’s
paper (4064 of 1939).

1174. LUMINESCENCE AND ABSORPTION OF ZINC
SULPHIDE, CADMIUM SULPHIDE, AND THEIR
SoLiD SoLUTIONS, and LLUMINESCENCE AND
ABSORPTION OF SOLID SOLUTIONS IN THE
TERNARY SysTEM ZnS-CdS-MnS.—Kroger.
(Physica, Jan. 1940, Vol. 7, No. 1, pp. I-12:
PP. 92-100 : in English.)

1175. BAND SPECTRA OF CATHODO-LUMINESCENCE
[of Sulphide Phosphors], and CHARGING AND
DEcCREASE OF CHARGING OF LUMINESCENT
MATERIALS AND SEMICONDUCTORS IRRADI-
ATED BY FELEcTRONS.—Henderson : Krautz.
(See 1103 & 1104.)

I171.

1172,
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Tur POSSIBILITY OF INTERPRETING DHE-
NOMENA OF TPOLARISED L UMINESCENCE
UsING LINEAR OscILLATOR MopeL: VII.—
Lewschin. (Journ. of Phys. [of USSR],
No. 4, Vol. 1, 1939, pp. 265-275 : in English.)
Sequel to work published in 1935.

1176.

[Seals for] ELECTRODES IN METAL VACUUM
SvstEMs.—Hemmendinger. (Review of Scient.
Instr., Dec. 1939, Vol. 10, No. 12, p. 389.)

1177.

SrEALED Grass BusHINGS FOR ILLECTRICAL
ArpARATUS [Materials Available: Casting
Large Bushings : Small Bushings : Testing].
—Hull, Moore, & Doll. (Gen. Elec. Review,
Dec. 1939, Vol. 42, No. 12, pp. 525-528.)

VacuuMm LEak TESTING [in a Metal Vacuum
System : Ion-Gauge Indications vary Widely
with Different Liquids: Investigation] —
Manley & others. (Review of Scient. Instr.,
Dec. 1939, Vol. 10, No. 12, pp. 389—-390.)

INFLUENCE OF SPARK TYPE (LENGTH) AND
IZLECTRODE MATERIAL ON THE INCREASE OF
STRIKING DISTANCE DUE TO ULTRA-VIOLET
IRRADIATION WITH THE ‘* IMPACT ~’ SPARK.—
Arnold. (Physik. Zeitschr., 15th Nov. 1939,
Vol. 40, No. 22, pp. 687-695.) Continuation
of work referred to in 2270 (see also 2271)
of 1939.

ErFrFeEcT OF WEAK MaGxETIC FIELD UPON
Prasma [Experimental Investigation and
Conclusions].—Fataliev.  (Comptes Rendus
(Doklady) de U'Acad. des Sci. de I'URSS,
No. 9, Vol 23, 1939, pp. 891-895: in
English.)

Among various points discussed are whether the
magnetic field lowers or raises the electron tempera-
ture, and the idea (erroncous in the studied range of
pressures) that a longitudinal field concentrates
the discharge about the tube axis at the expense
of decreasing the electron density near the walls : it
is the average concentration which is increased.

1178.

1179.

1180.

1181.

THE INFLUENCE OF A MAGNETIC FIELD ON
MERCURY-DISCHARGE RaDpiaTioN.—Rokhlin.
(Journ. of Phys. [of USSR], No. 4, Vol. 1,
1939, pp. 347-358 : in English.)

SpECTRAL DISTRIBUTION [over Range 2200-
26000 A.U.] or RapiatioNn From Lamps
ofF Various Types.-—Barnes & others.
(Gen. Elec. Review, Dec. 1939, Vol. 42,
No. 12, pp. 540-543.)

EXPLANATION OF THE ELECTRICAL PRO-
PERTIES OF THE ALTERNATING-CURRENT
HiGH-PRESSURE DISCHARGE TFROM THE
PHENOMENA AT THE ELECTRODES [Import-
ance of Dark Spaces occurring before
Llectrodes when Current passes through
Zero].—Kern. (Zeitschr. f. Physik, No. 9/10,
Vol. 114, 1939, Pp- 552-503.)

DIFFUSION OF lOoNS IN A DISCHARGE AXND
THE INITIAL RATE OF GAS DEIONISATION :
I axp II [Results useful in Practical Com-
putations].—Granovsky. (Comples Rendus
(Doklady) de !"Acad. des Sci. de 'URSS,
No. 9, Vol. 23, 1939, pp. 882-887 & 888-890 :
in English.) For previous work see 2963
of 1939.

1182.

1183.

1184.

1185.
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1186. REACTION BY METASTABLE ATOMS AND
BREAKDOWN DEPRESSION IN THE IRARE
Gases.—Rogowski. (Naturwiss., 1oth Nov.
1939, Vol. 27, No. 45, pp. 755-750.)

THE ATOMPHYSICAL INTERPRETATION OF
LICHTENBERG FIGURES AND THEIR APPLICA-
TION TO THE STUDY OF GAS DISCHARGE
PuenomeNa.—DMerrill & von Hippel. (Journ.
of Applied Phys., Dec. 1939, Vol. 10, No. 12,
pp. 873-887)

ELECTRON CONCENTRATION AND TEMPERA-
TURE IN THE MERCURY HIGH PRESSURE
CoLuMN AND THEIR DETERMINATION BY
THE BROADENING OF SPECTRAL LINES DUE
To ELECTRON CoLLISIONS.—Schulz. (Zeitschr.
f- Physik, No. 7/8, Vol. 114, 1939, pp.
435-4471)

THE CONTINUOUS SPECTRUM OF THE CARBON
Arc.—Maecker. (See 917.)

THE BEARING or THREE-BoDY COLLISIONS
[Two Electrons collide near Neutral Atom]
ON THE LNERGY RELATIONS IN GASEOUS
DiscHAarGEs [Wave-Mechanical Theory].—
Rebsch. (Zeitschv. f. Physik, No. g/10, Vol.
114, 1939, pp. 620-635.)

INVESTIGATIONS ON GASEOUS DISCHARGES,
WITH ATTENTION TO THEIR DyNaMic Pro-
PERTIES AND THEIR STABILITY.—van Geel.
(Physica, Aug. 1939, Vol. 6, No. 8, pp. 806—
816 : in German.)

1187.

1183,

1159.

1190.

1191.

TuE Lack oF “ SUCKING ”’ ACTION BY THE
CATHODE BLAST OF MERCURY VAPOUR IN A
PooL RECTIFIER, and DOES THE ‘' SUCKING
EFFECT "’ IN MERCURY RUCTIFIERS EXIST ?—
Tonks : Poletacv. (Journ. of Applied Phys.,
Sept. 1939, Vol. 10, No. 9, pp. 654-658:
Journ. of Phys. [of USSR], No. 4, Vol. 1,
1939, pp- 359-361 : in English.)

\VoLTAGE CONTROL OF MERCURY-ARC RECTI-
FIERS.—McDonald. (Elec. Engineering, Nov.
Iggg) Vol. 58, No. 11, Transactions pp. 563—
568.

EFFECT OF GAs PRESSURE ON RECTIFYING
AcCTION OF NEEDLE-POINT DISCHARGE.—
Kumagai & others. (Electrot. Journ., Tokyo,
Sept. 1939, Vol. 3, No. g, p. 212.)

1192.

1193.

1194.

SOME FEATURES OF AN
GENERATOR AND IoN
VOLTAGE RESEARCH.—Getting, Fisk, &
Vogt. (Phys. Review, 1st Dec. 1939, Series 2,
Vol. 56, No. 11, pp. 1098-1104.)

LLLECTROSTATIC
SOURCE FOR HigH

1195.

1196. SPECTRUM OF THE ToORCH DISCHARGE [at
Very High Frequencies].—Asami & Hori.
(Nature, gth Dec. 1939, Vol. 144, pp. 981—
982.)

For this discharge see Rohde & Schwarz, 1934
Abstracts, p. 54. The spectrum is essentially the
same as that of the high-tension d.c. arc (see Thoma
& Heer, 1933 Abstracts, p. 112).

1197. Rap10-FREQUENCY HIGH-VOLTAGE PHENO-
MENA [Phenomena at 6o ooo V, 13 Mc/s].—
Alford & Pickles. (See 1130.)
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1198. DiSCHARGE DELAY IN SoLID INSULATING
MATERIALS [Systematic Investigation by the
‘“ Time Transformer "’ : Very Different Types
of Material show Similarity of Behaviour to
Each Other and to Air & Liquid Dielectrics :
etc.].—Strigel. (L. T.Z., 26th Oect. 1939,
Vol. 60, No. 43, p. 1240: summary only.)
For the “time transformer’’ see Steenbeck &
Strigel, 1933 Abstracts, p. 225.

1199. ON THE CRYSTALS OF QUARTZ GLASS, and
ON THE Mosalic BBLocks or CRYSTALLINE
QuarTz [Results indicating Mosaic Structure
of Quartz].—Shishakov. (Comptes Rendus
(Doklady) de U'Acad. des Sci. de I'URSS,
No. 8, Vol. 23, 1939, pp. 788-791: ppP.
792~793 : in English.)

1200. DIELECTRIC [LOSSES DUE TO RELAXATION IN
Grass AT HigH FREQUENCIES.—Skavani.
(Journ. of Tech. Phys. [in Russian], No. 7,
Vol. 9, 1939, pp. 612-623.)

Relaxation losses in glass at high frequencies are
due to the presence of metal ions in the glass. A
metal ion located in a glass pore polarises the sur-
rounding glass atoms, and the negative charge
induced by the ion in its turn produces forces which
affect the ion. Methods are indicated for calculating
these forces. The movement of the ion within the
pore and its collisions with the glass atoms are then
considered, and a formula (16) is derived determining
the relaxation time r. Another formula (17) for
determining tan é is quoted, and a method is
suggested for calculating the dielectric constant of
glass for given temperature and frequency. Thus
tan 8 can be completely determined, starting from
two assumed values only—the radius of the pore
and the sum of radii of the ion and of the glass atom.
In conclusion a comparison is made between the
calculated and experimental results, confirming the
accuracy of the theory put forward.

1201. STYROFLEX AND ITS ROLE IN THE CONSTRUC-
TioN OF CABLES.—Fischer & Miiller. (Anwn.
des Postes, T. et T., Aug. 1939, Vol. 28, No. 8,
pp- 625-637.) Extracts from the German
paper, a summary of which was referred to
in 4041 of 1938.

1202. NEw INVESTIGATIONS ON PHENOPLASTICS
[Preliminary Report on Extended Researches
on Chemical, Mechanical, & Dielectric
Properties].—Stager, Sanger, & Siegfried.
(Helvetica Phvs. Acta, Fasc. 7, Vol. 12, 1939,
pp. 561-580: in German.)

It is deduced from these researches that the
dielectric losses are caused (apart from the con-
ductive influence of the condensation medium) by
the phenolhydroxyl group which is readily oriented
in the molecule : cresol resins have better dielectric
properties, for some reason which cannot at present
be given definitely. By suitable modification of the
molecular construction of the phenoplastic molecule
it is possible to suppress the orienting power of the
phenolhydroxyl group in such a way that no fre-
quency dependence, and only an extremely small
temperature dependence, is to be found.

1203. DEVELOPMENTS IN INSULATING MATERIALS
[with Literature References]. —Gillies. { Journ.
I.E.E., Jan. 1940, Vol. 86, No. 517, pp.
66-70.)
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1204.

1205.

1206.

1207.

1208.

1209.

1210.

1211,

1212,

1213.
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CaTioN EXCHANGE IN CELLUL0SIC MATERIALS
[particularly Kraft & Linen Condenser
Tissues].—McLean & Wooten. (Bell Tel.
System Tech. Pub., Monograph B-1177,
13 pp)

TuNiNG CoNDENSERS WITH LINEAR [Push/
Pull] Action.—Philips Company. (See 1006.)

PrESSURE CONDENSERS [Reactive Power per
Unit Volume of Oil-Impregnated Paper
Condensers increased by applying Pressure
to the Oil: Theory & Practical Construc-
tion].—de Lange. (Philips Tech. Review,
Sept. 1939, Vol. 4, No. 9, pp. 254-259.)

FLuip F1LLING-MEDIA FOR ELECTRICAL Ap-
PARATUS [Transformers, Condensers, etc:
including Attempts to use Non-Inflammable
Chlorinated Compounds].—Meyer. (BEAMA
Journ., Dec. 1039, Vol. 45, No. 30, pp. 129
132 : Nature, 6th Jan. 1940, Vol. 1435, p. 40.)

TrHE ELECTRICAL PROPERTIES OF KEROSENE.
~—Hochberg & Glikina. (Journ. of Tech.
Phys. [in Russian], No. 8, Vol. 9, 1939,
PpP. 730-736.)

Ox1DATION OF OILS DUE T0 LIGHT RAYS AND
ErLectric DiscHARGE.—Kumagai & Yoh.
(Electrot. Journ., Tokyo, Sept. 1939, Vol. 3,
No. g, pp. 212-213.)

MOLECULAR INTERACTIONS IN SOLUTIONS :
TuEIR EFFECTS ON THE ROTATION OF
D1POLES IN AN ALTERNATING FIELD [Curves
of Dispersion and Absorption in Wavelength
Range 4-300 cm for Organic Substances].—
Girard & Abadie. (Comptes Rendus, 11th
Dec. 1939, Vol. 209, No. 24, pp. 874-877.)
The curves resemble those calculated by
Yager (1175 of 1937) on the hypothesis of
several relaxation times per dipole.

ON THE THEORY OF DIELECTRIC POLARISA-
TION 1IN Liguips [Criticism of Onsager’s
Theory].—Zakrzewski & Piekara. (Nature,
5th Aug. 1939, Vol. 144, p. 250) See also
Falkenhagen, 1714 of 1939.

A METHOD FOR IMPROVING THE UNIFORMITY
OF THE CENTRAL MaGNETIC FIELD IN A
Tuick SoLeENoip [Criticism of Various Pro-
posed Methods, leading to Adoption of the
Reversed Correcting Coil of Bithl & Coeterier
(1933 Abstracts, p. 52)].—McKeehan. (Re-
view of Scient. Insir., Dec. 1939, Vol. 1o,
No. 12, pp. 371-373.)

Tue DEeSIGN oF POWERFUL
MAGNETS : ParRT IV—THE NEw MAGNET
LaBoraTory AT M.I.T.—Bitter. (Review of
Scient. Instr., Dec. 1939, Vol. 10, No. 12,
PpP- 373-381.)

ELECTRO-

. THE VARIATION OF THE SELF-INDUCTANCE OF

H.¥". CoiLs By D.C. MaGNETIC Bias.—Maus.
(See 994.)

. HEAT TREATMENT oF FERROMAGNETIC PoLy-

CRYSTALS IN A MAGNETIC FIELD.—Shur.
(Comptes Rendus (Doklady) de I'Acad. des
Sci. de 'URSS, No. 5, Vol. 23, 1939, pp.
435—459 : in English.)

For previous werk see 2981 of 1939. The results
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now given show that ‘“in order to obtain optimum
magnetic properties, it is necessary to be very strict
in selecting both the magnitude of the outer field
and the rate of passage of various temperature

fields.

In particular, in order to obtain considerable

initial permeability it is necessary to cool the ferro-
magnetic substance in a weak field, whereas to
obtain the highest possible permeability the cooling
has to be effected in a strong field. The highest
effect in the sense of improving magnetic properties
may apparently be obtained in the case where, on

cooling the substance,

the application of the

magnetic field is varied so that the spontaneous
regions all the time remain oriented in the directions
needed.”

1216.

1217.

1218.

1219.

I220.

1221.

1222,

1223.

THE CoURSE OF ORIENTATED DISPLACEMENT
OF MAGNETITE BY IRON.—Frank-Kameneckij.
(Comptes Rendus (Doklady) de I’Acad. des Sci.
de 'URSS, No. 6, Vol. 23, 1939, pp. 561~564 :
in English.}

MEASUREMENT OF THE GYROMAGNETIC
EFFECT IN THE ALLOYS MANGANESE/ANTI-
MONY AND IRON/SELENIUM.—Galavics. (Hel-
vetica Phys. Acta, Fasc. 7, Vol. 12, 19309,
pp. 581-608 : in German.)

MAGNETISATION AND EDDY CURRENT Loss
IN THIN TrRoN SHEETS [Calculations of Eddy
Current Loss at Low I'requencies including
Effect of Barkhausen Jumps on Surface
increase Its Value as compared with That
given by Thomson’s Theory : Better Agree-
ment with Experiment].—Panczakiewicz.
(Awvch. f. Elektrot., 10th Aug. 1939, Vol. 33,
No. 8, pp. 554-560.)

ROTATIONAL AND ALTERNATING HYSTERESIS
LossES IN ELECTRICAL SHEET STEEL [ Results:
More Complicated Relationship than That
found by Brailsford]..—Tarasov. (Phys.
Review, 1st Dec. 1939, Series 2, Vol. 356,
No. 11, p. 1170.) See 2543 (also ¢f. 776 &
1738) of 1939.

REVERSIBLE TPPHENOMENA IN MAGNETIC
MATERIALS WITH SMALL INTERNAL TENSIONS
[Theory].—Doéring.  (Zeitschr. f. Physik,
No. g/10, Vol. 114, 1939, pp. 579-601.)

INVESTIGATIONS OF FERROMAGNETIC IM-
PURITIES, and SURFACE EFFECTS IN TESTING
FOR FERROMAGNETIC IMPURITIES {and the
Measurement of Very Small Permanent
Magnetic Moments],—Constant & Formwalt.
(Phys. Review, 15th Aug. 1939, Series 2,
Vol. 56, No. 4, pp. 373-377: 15th Oct,
No. 8, p. 846—abstract only.)

CURIE CoNSTANT AND CURIE TEMPERATURE
oF NICKEL Arrovs.—Niessen. (Physica,
Oct. 1939, Vol. 6, No. 9, pp. 1011-1033 : in
German.)

THE MAGNETIC SUSCEPTIBILITY OF NICKEL
CHLORIDE [in Aqueous Solution: Measure-
ments].—Nettleton & Sugden. (Proc. Roy.
Soc., 18th Dec. 1939, Vol. 173, No. 954, pp-
313-323)
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1224. THE

1226.

1230.

1231.

1233.

1234.

1235.

. PARAMAGNETIC DISPERSION

. THE MAGNETIC SUSCEPTIBILITIES

. STRAIGHTENING THIN

PARAMAGNETIC SUSCEPTIBILITY OF
CoPPER/NICKEL AND ZINC/NICKEL ALLOYS
[Measurements : Discussion based on Heisen-
berg and Bloch Models].—Wheeler. (Phys.
Review, 1st Dec. 1939, Series 2, Vol. 356,
No. 11, pp. 1I37-1145.)

ix IroN An-
MoNiUM ALUM.—Teunissen &  Gorter.
(Physica, Dec. 1939, Vol. 6, No. 10, pp.
1113-1122 : in English.)

THEORY OF DPARAMAGNETIC RELAXATION
[Connection between Thermodynamic Theory
and Kronig's Ideas].—Dinzer. (Physik.
Zeitschr., 15t Sept. 1939, Vol. 40, No. 17,
PP- 557-559-)

OF SOME
CupriCc SaLTs [Mecasurements down to
1.6° K : Comparison with Jordahl's Theory].
— Reekie. (Proc. Roy. Soc., Series A,
18th Dec. 1939, Vol. 173, No. 934, PP-
367-378.)

. THE PREPARATION OF METALS IN A COMPACT

ForM BY PRESSING AND SINTERING [Ductile
Tungsten, Molybdenum, & Tantalum : Hard
Cemented Carbides: Special Uses for
Torous Properties of Sintered Products].—
Fast. (Philips Tech. Review, Nov. 1939,
Vol. 4, No. 11, pp. 3009-316.)

TuNGsTEN WIRES
[e.g. for G-M Counters].—Morgan. (Review
of Scient. Imstr., Sept. 1939, Vol. 10, No. 9,
p. 271.)

ELECTRICAL WELDING OF
Klaptsov. (Isvestiva  Elektroprom.
Toka, No. 7/8, 1939, PP- 70-74-)
THE PRODUCTION OF VERY FINE QUARTZ
Fieres [Diameters down to o.I p].—
Holbourn. (Journ. of Scient. Iustr., Oct.
1939, Vol. 16, No. 10, pp. 331-334)

ALUMINIUM.—
Slab.

. REFLECTION AND TRANSMISSION FACTORS

oF THIN MEeTAL Fiims [Survey].—Rouard.
(Zeitschy. f. Instrumentenkunde, May 1939,
Vol. 59, No. 5, p- 221 : summary only.)

PAPERS ON THE DISTRIBUTION OF INDUCTION
CURRENTS IN METAL PLATES AND CYLINDERS.
—-Shilov. (See 1297.)

THE FREE BENDING OF BIMETALLIC STRIPS
OF ARBITRARY IOorM [Derivation of LEqua-
tions, leading to Approximate Graphical
Determination for Any Temperature Dis-
tribution :  Calculation of Temperature
Distribution for Straight Directly-Heated
Strip].—Laig-Hérstebrock.  (E.T.Z., 26th
Oct. 1939, Vol. 60, No. 43, pp. 1126-1129.)

CATHODE-CIRCUIT PROTECTION [Bimetallic
Delay Switch, having Lag at Opening as
well as at Closing, may cause the Damage it
is intended to Avoid : a Remedy].—(Wireless
World, Feb. 1940, Vol. 46, No. 4, p. 151.)

. Tue HYDROGEN-FILLED IRON-WIRE BALLAST

Lamp [Barretter].—Cole & Dalzell.
995.)

(See
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1237. THE ELECTRICAL RESISTANCE OF METAL Con-
tACTs [Convergence & Transition Resistances:
Covering-Layers of High-Conductivity Soft
Materials : Heating : Oxidised Contacts:
Lubrication].—Went. (Philips Tech. Review,
Nov. 1939, Vol. 4, No. 11, pp. 332-335.)
The work of Holm is specially mentioned :
see 1929 Abstracts, p. 588.

1238. A 120 000-EXPOSURE-PER-SECOND CAMERA
[Pinhole Type].—Prince & Rankin. (Gen.
Elec. Review, Sept. 1939, Vol. 42, No. o9,
PP- 391-393.)

A MEecHANICAL HARMONIC SYNTHESISER-
ANALYSER [with Thirty Harmonic Elements
operating simultaneously].—Brown. (Jouwn.
Franklin Inst., Dec. 1939, Vol. 228, No. 6,
pp- 675-694.)
SOME RECENT
APPARATUS AND

1239.

AMERICAN ADVANCES IN

IN THE TECHNIQUE OF
EXPERIMENTAL PHysics [with Literature
References].—Overbeck. (Journ. of Scient.
Instr., Jan. 1940, Vol. 17, No. 1, pp. 1-17.)

““ PROCEDURES IN EXPERIMENTAL PHYSICS
[Book Review].—Strong. (Journ. of Scient.
Instr., Jan. 1940, Vol. 17, No. 1, p. 16) An
enthusiastic notice in the paper referred to
in 1240, above.

1240.

1241.

“ TECHNISCHE I UNSTGRIFFE BEI PHYSI-
KALISCHE UNTERSUCHUNGEN "' [4th Edition :
Book Review].—von Angerer. (Physikalische
Bevichte, 15th Nov. 1939, Vol. 20, No. 22,
p. 2457.) An enthusiastic review of the first
edition was referred to in 4258 of 1936.
The new edition contains many new methods,
materials, and *‘ tips.”

1242.

STATIONS, DESIGN AND OPERATION

1243. FREQUENCY MODULATION :  SUCCESS OF
TriPLE  RELAY  EXPERIMENT.—Warner.
(Wireless World, Feb. 1940, Vol. 46, No. 4,
p. 138) 1 thought it just technically
unbelievable with three relays, yet the
programme was still better by far than the
present conventional system at its best.”

1244. ON A CERTAIN METHOD FOR INCREASING THE
LEFFECTIVENESS OF WIRELESS COMMUNICA-
110X [by Simultaneous Modulation of Ampli-

tude and Phase]l.—Tetelbaum. (Journ. of
Phys. [of USSR], No. g4, Vol. 1, 1939,
PP. 325-333  In English.)

“ Proof is given of the fact that by means of the
simultaneous modulation of amplitude and phase
of h.f. current, wireless telephonic communication
occupying a band of frequencies one-half that of
ordinary amplitude modulation can be realised,
non-distorted reception being fully obtainable with
the help of ordinary receivers and amplitude
detection ; all this without increasing the capacity
of the carrying frequency . . . The advantages
of this ‘“ optimum amplitude-phase modulation ”
should be very important for medium- and long-
wave broadcasting, as well as for television. The
system also lends itself to the introduction of new
methods for enhancing the efticiency of transmitting
stations (cf. same writer, 1370 of 1938).
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1245. SCINTILLATION [Rapid Fluctuation of Carrier
Frequency produced by Amplitude Modula-
tion in Broadcasting Transmitters (Fourth
CCIR Meeting) : Unsatisfactory Stipulation
of ‘““ Less than One Cycle” Scintillation :
Phenomenon is due to Phase Shift of Carrier :
Proposed Stipulation].—Koike.  (Nippon
Elec. Comm. Eng., Oct. 1939, No. 18,
PP- 92-94.)

DurLex OPERATION ON A SINGLE AERIAL
[Circuit Design, applicable also to Multi-
Frequency Transmission & Reception].—-
Builder. (See 1018.)

1246.

. BROADCASTING IN GERMANY : NEWS FROM
OurR FORMER BERLIN CORRESPONDENT.—
(Wireless World, Dec. 1939, Vol. 46, No. 2,
p- 50.)

1248. MODERN BROADCAST REPEATER EQUIPMENTS

[with Itqualisation, Switching, & Remote-

Control Circuits].—Meers & Filby. (f:/ec.

Conumunication, Oct. 1939, Vol. 18, No. 2,

pp. 168-180.)

THE PrRESENT P0siTiION oF Baupor TELE-
GRAPHY ON SHORT WAVEs.—DPrieur. (d#nn.
des Postes, T. et T, Aug. 1939, Vol. 28, No. 8,
pp. 618-624.)

1249.

GENERAL PHYSICAL ARTICLES

ON SOME PROPERTIES OF AN ELECTRON Gas
IN A MAGNETIC F1ELD [by Quantum Theorv].
—Achieser. (Comptes Rendus (Doklady) de
U'Acad. des Sci. de 'URSS, No. 9, Vol. 23,
1939, pp. 874878 : in German.)

It is known that a gas composed of free electrons,
subjected to the effect of a magnetic field, displays
a diamagnetic moment which for weak fields
pH & kT (p = ekh/me) is equal to one third of the
paramagnetic moment due to the spin: the same
reason leads to a change in the resistance of a metal
in a magnetic field. It is therefore of interest to
examine the effect at Jow temperatures, when the
above inequality is not fulfilled. The results are
shown on p. 876: “ thus for low temperatures the
magnetic moment is a complicated and rapidly
changing function of the field. The amplitude of the
‘periodic’ component of the moment is pro-

portional to 1,2/1; that is, it is larger than the linear
term [y = pH/e,, where ¢, is the chemical
potential] ; for not too small values of 5 the periodic
component is more important than the linear.” The
rest of the paper deals with the change of resistance
of metals in a magnetic field, extending the work of
Titeica (2471 of 1935).

1250.

1251. ON QUANTUM IILECTRODYNAMICS : I AND
II.—Ginsburg. (Comptes Rendus (Doklady)
de U'Acad. des Sci. de I'URSS, Nos. 8 & 9,
Vol. 23, 1939, pp. 774-778 & 899-903: in
Iinglish.)

1252. SOME DIFFICULTIES AND DEVELOPMENTS IN
QuanNTuM MicHANICS.—Flint. (Reports on
Progress in Physics, Physical Society, Vol. 5,
pub. 1939, pp. 402-421.)
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1253. THE STATE EqQuaTiON OF REAL GASES.—
Vukalovich & Novikov. (Comptes Rendus
(Doklady) de I'Acad. des Sci. de I'URSS,
No. 8, Vol. 23, 1939, pp. 768-773: in English.)

** The aim of the present paper is to find a rational
form of characteristic equation for gases . . . and
to examine the influence of the association and
dissociation processes on the parameters character-
ising the gaseous state.”

THE PROBABILITY OF REVERSAL OF ELECTRON
SpiN 1IN CoLrLisioNs IN NO Gas [Acoustic
Measurements show No Influence of Relaxa-
tion in Absorption Curve: Reversal of
Electron Spin takes place in Relatively Short
Time].—Kneser.  (Physik. Zeitschr., 15th
Nov. 1939, Vol. 40, No. 22, p. 681 : abstract
only.)

ELASTIC ELECTRON SCATTERING IN GASES.—
McMillen.  (Rewviews of Mod. Physics, April
1939, Vol. 11, No. 2, pp. 84-110.)

1254.

1255.

. ON THE GENERAL THEORY OF THE ELEMENT-
ARY CORPUSCLES AND THE THEORY OF THE
PHoTON.—Petiau. (Journ. de Phys. et le
Radium, Dec. 1939, Series 7, Vol. 10, No. 12,
PP- 487-494.)

. THE Atomic CONSTANTS: A REVALUATION
AND AN ANALYSIS OF THE DISCREPANCY.—
Dunnington.  (Reviews of Mod. Physics,
April 1939, Vol. 11, No. 2, pp. 65-83.)

. BrownNiaN MoTioN.—Brown. (Reports on
Progress in Physics, Physical Society, Vol. 5,
pub. 1939, pp. 9-11.)

THERMODYNAMICS OF ELECTROMAGNETIC
PHENOMENA [Precise Formulation of Thermo-
dynamical Phenomena yields Two Equations
which connect up with Electrodynamics].—
Kneissler-Maixdorf. (Awvch. f. Elektrot., 10th
Nov. 1939, Vol. 33, No. 11, pp. 721-732.)

‘“THE FUNDAMENTALS OF FELECTROMAG-
NETISM " A REPLY TO PRrROF. HOWE.—
Cullwick : Howe. (Electrician, 20th Dec.
1939, Vol. 123, pp. 553-554.) See 4763 &
4764 of 1939.

DiscussioNn oN ‘‘ AN EXPERIMENT OF ILLEC-
TROMAGNETIC INDUCTION BY LINEAR
Motion ”” [and the Cramp/Howe Contro-
versy].—Cullwick.  (Journ. I.E.E., Jan.
1940, Vol. 86, No. 517, pp. 96-97.) See 4250
of 1930.

1259.

1260.

1201,

MISCELLANEOQOUS
MATRIX THEORY OF OSCILLATORY NET\WORKS.
—Pipes. (Journ. of Applied Physics, Dec.
1939, Vol. 10, No. 12, pp. 849-860.)

1262.

1263. * DETERMINANTS AND DMATRICES,” ‘‘ INTE-

GRATION,” ‘ INTEGRATION OF ORDINARY
DIFFERENTIAL LEQUATIONS,”” AND ‘' VECTOR
METHODS 7 [Book Reviews].—Aitken &

others. (BEAMA jJourn., Dec. 1939, Vol. 45,
No. 30, p. 135.) In a new series of mono-
graphs.
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1264.

1265.

1267.

1268.

1269.

1271.

1273.

. “ FUNKTECHNISCHE

O~ THE NATURAL FREQUENCIES OF VIBRATING
SysTEMs [Imposition of Lower Limits:
Extension of ‘‘ Relaxation” Technique:
Continuous Systems governed by Differential
Equations].—Southwell. (Proc. Roy. Soc.,
18th Dec. 1939, Vol. 173, No. 954, p. S131:
abstract only.)

““NEUERE RECHENVERFAHREN DER TECH-
N1k 7 [Part I: The Solution of Applied
Differential Lquations by means of the
Laplace Transformation : Book Review].—
Droste. (T.I'.T., Nov. 1939, Vol. 28, No. 11,
P- 424.) See also 2705 of 1939. The present
volume of 30 pages is the first of a series,
edited by the writer, under the title ‘‘ New
Methods of Calculation in Technics.” Part 11,
also by Droste, will deal with matrices and
their application.

. MECHANICAL INTEGRATION OF DIFFERENTIAL

EguaTtions [Description of Bush Machine in
Astrophysical Institute of Oslo University,

with 12 Integrators].-—Rosseland. (Natir-
wiss., 3rd Nov. 1939, Vol. 27, No. 44,
PP- 729-735.)

INVESTIGATION OF AN INTEGRIMETER AFTER
A. Ort.—Werkmeister. (Zeitschr. f. Instvu-
mentenkunde, April 1939, Vol. 59, No. 4,
Pp- 168-172.)

THE UsE oF A CATHODE-Ray OSCILLOGRAPH
AS AN ALGEBRAIC CURVE Tracer.—Tanaka

& Nagai. (See 1166.)

SYMBOLIC REPRESENTATION OF THE SCALES
oF THE LoOGARITHMIC SLIDE RULE.—
Schendell. (Zeitschv. f. Instrusmentenkunde,

March 1939, Vol. 59, No. 3, pp. 124-134.)
J'ORMELSAMMLUNG "’

[Radio-Engineering I'ormulac: Book Re-
view].—Schmid & Leithiger.  (Funktech.
Monatshefte, Nov./Dcc. 1939, No. 1112,

p- 320.)

ON THE APPLICATION OF SoUND FIiLM TO
HarMmonic AnaLysis [Curves converted into
Photocell Voltages and dealt with by Wave
Analyser].——Pollak.  (Zestschr. f. Instru-
mentenktunde, May 1939, Vol. 59, No. 5,
pp. 208—210.)

. RADIATION MEASUREMENTS IN THE SHORT-

WAVE ULTRA-VIOLET WITH THE SELENIUM
BARRIER-LAYER PHoOTOCELL [including the
Advantages of Quartz Cover-Glass instead of
Varnishing, and the Use of a Differential
Technique].—Raossler. (Zeitschr.  f. tech.
Phys., No. 10, Vol. 20, 1939, pp. 290-293.)

ON THE USE oF THE IILTER METHOD IN
OBJECTIVE HETEROCHROME I’HOTOMETRY
[with Sclenium Thotocells of Various Com-
mercial Types].—Koénig. (Helvetica Phys.
Acta, Fasc. 4, Vol. 12, 1939, pp. 313-329.)

. LINEARITY OF WIDE-RANGE GALVANOMETER

RESPONSE IN A PHOTOELECTRIC SPECTRO-
PHOTOMETER UTILISING A BALANCED AMPLI-
FIER CircuiT.—Bosch & Brown. (Phys.
Review, 15th Oct. 1939, Series 2, Vol. 56,
No. 8, pp. 846-847 : abstract only.)
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1275. WIDE-RANGE INTENSITY MEASUREMENTS IN
PHOTOELECTRIC SPECTROPHOTOMETRY. —
Bosch & Brown. (Journ. Opt. Soc. Am.,

Nov. 1939, Vol. 29, No. 11, pp. 466-469.)

. PuysicaL PPHoToMETRY [and the Philips

Photometer with  Integrating Sphere].

Voogd. (Philips Tech. Review, Sept. 1939,
Vol. 4, No. 9, pp. 260-266.)

PHOTOELECTRIC  PHoOTO-
FOR DETERMINING FINE
STRUCTURE IN ULTRA-VIOLET ABSORPTION
SpecTrA.—Loofbourow. (Journ. Opt. Soc.
Am., Dec. 1939, Vol. 29, No. 12, pp. 535-537.)

A PusH-PuLL
DENSITOMETER

1277.

1278. THE CALIBRATION OF LLECTRICAL DP’HoTo-
GRAPHIC Lxrosure METERs—Nidetzky.
(Zeitschr. f. Instvumentenkunde, May 1939,
Vol. 59, No. 5, pp. 212-213 : summary only.)

1279. THE PENETRATION OF RAYS THROUGH THE

SKIN, AND RaDIANT ENERGY FOR THE
TREATMENT OF WouNDs.—Hill. (Jowurn. Roy.
Soc. of Arts, 8th Dec. 1939, Vol. 88, No. 4542,

pp- 88-99.)

ON THE EXISTENCE AND THE CHARACTER OF
THE ABSORBABLE IONISING KRADIATIONS
EMITTED BY ORDINARY DMETALs [Results
easily explained as Effect of Cosmic Rays].—
Reboul.  (Journ. de Phys. et le Radium,
Nov. 1939, Series 7, Vol. 10, No. 11, pp.
470-4706.)

1280.

ELECTRICITY AIDS IN THE SEARCH FOR OIL
[Review of Geophysical Prospecting Methods].
Silverman. (Llec. Inmgineering, Nov. 1939,
Vol. 58, No. 11, pp. 455—462.)

1281.

RADIESTHESIS AND  ELECTRICITY : I—
AFFINITIES WITH KLECTRICAL RADIATION
[ Wave Sensing’’ applied to Qualitative
Laboratory Analysis and to Detection of

1282.

Small Electrical Forces: the College of
Radiesthesis for DMedical Students].—
Macbeth.  (Electrician, 29th Dec. 1939,

Vol. 123, pp. 556 and 558.) For previous
work see 2616 of 1939. For 1l see ibid.,
5th Jan. 1940, Vol. 124, pp. 7 and 9.

‘“ THE PHyYsICsS OF THE DIvINING Rop”
[Book Review].—Maby & Franklin. (Journ.
of Scient. Instr., Jan. 1940, Vol. 17, No. 1,

. 23.

\Vrit{)en b)y a physiologist and a mathematical
physicist : the first part gives a genecral historical
introduction, the second describes the writers’ own
experimental observations, and the third represents
these in terms of a coherent mathematico-physical
theory.  ‘“ Physical recording instruments of
several types confirm the expert dowser’s findings,
and important problems in such subjects as
terrestrial magnetism, cosmic rays, radio trans-
mission, and atomic physics are seen to be impli-
cated. . . .’ For a critical review by G. W. O. H.
see an editorial in Wireless Emngineer, Feb. 1940,
Vol. 17, No. 197, pp. 51-53. For a recent German
paper on divining see 897 of l'ebruary.

1283.
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Rapio THERAPY 1IN MEDICINE [Long-Wave
Diathermy, ‘* Short-Wave ” (3-30 m) The-
rapy (and the Specific, Athermic Action) :
Inductothermy].——Dalton. (Journ. of British
I.R.E., Dec. 1939, Vol. 1, No. 1, pp. 7-16.)

1284.

IoNISATION SURFACES AND THEIR MODE OF
ACTION IN THE ELECTRICAL PURIFICATION
oF Gases.—Brion. (E.T.Z., 215t Sept. 1939,
Vol. 60, No. 38, pp. 1113-1115.)

1283.

INSTANTANEOUS ELECTROCONVECTIVE EDDIES
IN A STRATUM OF AIR CHARGED WITH
TosAacco SMOKE.—Avsec. (Comptes Rendus,
11th Dec. 1939, Vol. 209, No. 24, pp. 869—
871.) See go2 of February.

AN IMPROVED METHOD OF MAKING PERMAN-
ENT ELECTRETS, AND FACTORS WHICH AFFECT
THEIR BEHAVIOUR.—Good & Stranathan.
(Phys. Review, 15th Oct. 1939, Series 2,
Vol. 56, No. 8, pp. 810-813.) For previous
references to electrets see, for example, 831,
4291 of 1936 ; 791, 792, 3974 of 1937; and
2648 of 1938.

1286.

1287.

1288. RESEARCHES ON HIGH-FREQUENCY [* Elec-
trodeless ] Di1SCHARGES AND THEIR APPLI-
CATION TO MOLECULAR SPECTROSCOPY.—
Mesnage. (Ann.de Physique, July/Aug. 1939,

Series 11, Vol. 12, pp. 5-87.)

. Rarip CHEMICAL ANALYSIS WITH THE
MERCURY DROPrING ELECTRODE AND AN
OSCILLOGRAPH OR MEASURING BRIDGE [with
Electron-Ray Tuning Indicator] as IN-
DICATOR.—Boeke & van Suchtelen. (Philips
Tech. Review, Aug. 1939, Vol. 4, No. 8§,
Pp. 231-236.)

THE ‘“‘ Rap10 NURSE "’ [One-Way Short-Wave
Radic Transmitter for Hospital or Home
Use).—(FElectrician, 8th Dec. 1939, Vol. 123,
p- 508.) In an article on American use of
plastic materials. See also 4188 of 1938.

1290.

1201. AN ELECTRO-MAGNETIC INDICATOR AND
Kr~ock MEeTER [for Aircraft Engines, ctc.].—
Ratzke. (E.T.Z., 14th Sept. 1939, Vol. 6o,
No. 37, pp. 1097-1098 : summary only.)

. VARIED APPLICATIONS OF THICKNESS GAUGES
FOR THIN NoN-MAGNETIC LAYERS.—Rusher.
(Gen. Elec. Review, Nov. 1939, Vol. 42, No. 11,

Pp. 486-487.)

THE MEASUREMENT OF PRESSURE, MOVEMENT,

ACCELERATION, AND OTHER MECHANICAL
QUANTITIES, BY ELECTROsTATIC [Capacity-
Change] SysTEms.—Brookes-Smith & Colls.
(Journ. of Scient. Instr., Dec. 1939, Vol. 10,
No. 12, pp. 361-366.) From the Southern
Instruments Company : see also 1785, 2195,
& 2944 of 1939.

1293.

1204. A P1Ez0o-QUARTZ DYNAMOMETER  FOR
MEASURING IMPACT STRESSES.—Andreevski.
(Jowrn. of Tech. Phys. [in Russian], No. 8,
Vol. 9, 1939, pp. 680-686.)

A description of a dynamometer developed for
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obtaining the load/time diagram when a sample of
material is disrupted by impact. The stress in the
sample is transmitted to two crystal rings separated
by a steel washer for collecting the piezoelectric
charge (Fig. 1). This charge is proportional to the
stress in the sample and is measured by a valve
voltmeter. A load of 15.63 kg falling from a
maximum height of 2.5 m is used in these measure-
ments. For a piezo-quartz oscillograph see 1160,
above.

1295. PIEZOELECTRIC versus MECHANICAL SPRING
PrESSURE GAUGE [Piezoelectric possibly less
good in Approach to Instantaneous Action
than Mechanical Gauge].—Webster. (Journ.
of Applied Phys., Dec. 1939, Vol. 10, No. 12,
PP. 890-891.)

1206. A DIRECT-READING VIBRATING-RIBBON TEN-
sIoMETER [for Measurement of Elongations
of Loaded Structures: Survey of Previous
Devices and Description of Steel-Tape Instru-
ment driven Electro-Magnetically, Analysis
of Optimum Values of Frequency, Length of
Vibrating Element, etc., with Experimental
Confirmation].—Egidi. (Alta Frequenza,
Aug./Sept. 1939, Vol. 8, No. 8/9, pp. 516—
536.)

PAPERS ON THE DISTRIBUTION OF INDUCTION
CURRENTS IN METAL PLATES AND CYLINDERS
[in connection with Magnetic Detection of
Flaws, etc.].—Shilov. (Journ. of Tech. Phys.
fin Russian}], No. 7, Vol. 9, 1939, pp. 624-632
& 633-643.) _ _

Approximate formulae are derived for the dis-
tribution of the induction currents and the resultant
magnetic field. DMethods are also indicated for
determining the ‘‘ distortion coefficient,” i.e. the
distortion of the magnetic field caused by a crack or
non-uniformity in the material. Experiments at 50
and 300/370 c/s confirm the theoretical results, and
show that the higher frequencies should preferably
be used in such ‘‘ defectoscopy.”

1297.

1298. ELECTRO-MAGNETIC GRAIN CLEANER [based
on Observation that Steel Dust adheres to
Rougher Surface of Wild Seeds, etc., More
than to Good Seeds].—(Curvent Science,
Bangalore, Nov. 1939, Vol. 8, No. 11, pp.
536-537)

1299. A New Tvpe or Coir TEesTER [for Short-
Circuited Turns or Insulation Faults in
H.T. Coils].—Dickinson. (See 1148

1300. OUR NEW DBIBLIOGRAPHICAL SERVICE ON
INDEX CARDS.—David. (L’Onde Elec., Aug./
Sept./Oct. 1939, Vol. 18, No. 212/213/214,
Supp. pp- 1-4.) -

The proposal described in 2625 of 1939 received
enough support to enable the service to be started,
on 1st July 1939 : it deals with articles appearing
since 1st Jan. 1939. Reasons are given for the
development of the special variants of * Decimal

Classification ”” which have been adopted, at any

rate until the appearance of an improved new edition

of the *“ C.D.U.”



March, 1940

THE WIRELESS ENGINEER

141

Wireless Patents

A Summary of Recently Accepted Specifications

The following abstvacts ave prepared, with the pervmission of the Controller of H.M. Stationery Office, from
Specifications obtainable at the Paten! Office, 25, Southampion Buildings, London, W.C.2, price 1/- each

ACOUSTICS AND AUDIO-FREQUENCY CIRCUITS
AND APPARATUS

514 331.—Negative feed-back coupling used on the
low-frequency side of a wireless receiver for volume
control.

Philco Radio and Television Corpn. (assignees of
J. F. Crowley). Convention date (U.S.A.) 8tk May,
1937.

514 729.—Transformer arrangement for the negative
feed-back circuit of an amplifier, particularly for
low frequencies.

C. G. Mayo;, H. D. McD. Ellis; and R. H.
Tanner. Application date 6th May, 1938.

515 070.—Tone-control filter for eliminating needle-
scratch, ‘' mush,”” and surface-noise in audio-
frequency amplification.

A. E. Barrett; C. G. Mayo ;
Application date 23rd May, 1938.

515 09o.—Moving-coil loud speaker with a laminated
core and polarising coil designed to allow rapid
magnetisation and de-magnetisation, without the
formation of excessive eddy-currents.

H. Hughes & Son ; D. O. Sproule; and A. J.
Hughes. Application date 4th May, 1938.

515 348.-—Automatic gain control system, based on
the use of an auxiliary current, particularly
applicable to low-frequency signal-mixing amplifiers
fed from several sources.

A. D. Blumlein. Application date 30th March,
1938.

515 636.-—Casing and resilient mounting for a
piezo-electric crystal, particularly for use in a
loud speaker or deaf-aid.

The British Thomson-Houston Co.; L. B. Ault ;
and W. A. Bocock. Application date 8th June, 1938.

AERIALS AND AERIAL SYSTEMS

513 961.—Compact design of frame aerial in the
form of an edge-wound coil.

Pye and W. A. St. C. Smith.
23rd April, 1938.

and H. Davies.

Application date

514 179.—Construction and assembly of the wind-
ings of a frame aerial of the enclosed or rigid type,
suitable for use on aeroplanes or other moving craft.

F. J. Cleveland (Bendix Aviation Corpn.). Appli-
cation date 28th April, 1938.

DIRECTIONAL WIRELESS

514 0Bo.—Mobile system of blind-landing radio
beacons for the various runways of an aerodrome.

G. L. Davies and G. H. Wintermute. Application
date 20th February, 1939.

514 390.-—Directive aerial of the ‘ travelling wave ”’
type in which the energy normally dissipated in the
terminating impedance 1s fed back in phase with the
arriving signals.

Telefunken Co. Convention date (U.S.A.) 4th May,
1937.
516 149.-——Means for coupling and keying the two
aerials of a directional transmitter of the over-
lapping-beam type.

Marconi’'s W.T. Co. and B. J. Witt.
date 21st June, 1938.

RECEIVING CIRCUITS AND APPARATUS

(See also under Telévision)

Application

514 319.—Electric oscillation-generator of the
Hartley type particularly for use in a band-spread
system for tuning a multi-range wireless receiver.
Marconi’s W.T. Co. (assignees of J. D. Reud).
Convention date (U.S.A.) 30th April, 1937.

514 332.—Resilient support or mounting for the
tuning coils of a multi-band wireless receiver.
Philco Radio and Television Covpn. (assignees of
G. J. Barry). Convention date (U.S.A.) 25th May,
1937.
514 399.—Wire-and-pulley gearing for the tuning
indicator of a wireless set, in which a jockey pulley
is arranged to take up any lateral movement of the
control spindle.
The General Electrvic Co. and S. G. Hunter. Appli-
cation date 4th May, 1938.

514 439.—Highly-selective receiver in which an
auxiliary channel of low selectivity is utilised to
de-tune the H.F. circuits against *‘ static ”’ inter-
ference (addition to 467 263).

Electric and Musical Industries and W . S. Percival.
Application date 5th May, 1938.
514 481.—Epicyclic gearing designed to allow a
single tuning knob to drive the condenser spindle
at two different rates, fast and slow.

E. K. Cole and A. Shackell. Application dates
8th April and 7th June, 1938.

514 486.—Detector circuit for deriving A.V.C.
voltages which are operative as soon as the receiver
is tuned to a given station and before the signal is
heard in the loud speaker.

Philco Radio and Television Corpn.
date (U.S.A.) 8th May, 1937.

514 640.-—Rejector and acceptor network, with a
common magnetic core, for cutting-out ‘‘ image ”’
frequencies in a superhet receiver.

Johnson Labovatories Inc. (assignees of W. A
Schaper). Convention date (U.S.A.) 17th May, 1937.

Convention
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514 641.—Wide-band aerial input circuit, with
variable-permeability tuning, giving a constant
ratio of inductance to resistance.

Johnson Labovatories Inc. (assignees of I°. N.
Jacob). Convention date (U.S.A.) 17th May, 1937.
514 685.-—Negative-resistance circuit comprising a
two-pentode combination and a quarter-wave
transmission line particularly for use as a frequency-
stabiliser.

Marconi’s W.T. Co.; N. M. Rust; and J. D.
Brailsford. Application date 14th April, 1938.

514 713.—Amplifier with negative feed-back and
an output impedance which is maintained constant
over a wide range of frequencies.

Standard Telephones and Cables; A. H. Roche ;
and S. J. Goullie. Application date 13th May, 1938.

514 723.—Xrequency-changing network for auto-
matic tuning control in a recciver of the superhet
type.

Marvcow’'s W.T. Co. (assignees of D. E. Foster).
Convention date (U.S.A.) 13th March, 1937.
515 194.—High-frequency coupling circuit in which
a movable powdered-iron core compensates for the
increased ratio of inductance to resistance of the
individual coils.

Johnson Laboratories Inc. (assignees of W. J.

Polydoroff). Convention date (U.S.A.) 3rd June,
1937-
515 271.—Multi-stage amplifier with negative feed-

back to prevent distortion and reduce the produc-
tion of second and third harmonics.

Standard Telephones and Cables; D. H. Black ;
and 4. H. Roche. Application date 27th May, 1938.
515 292.—Dush-button receiver with means for
making a clear-cut break in the motor-circuit at
the precise tuning point.

E. K. Cole and A. W. Martin.
17th June, 1938.

515 569.—Combination of a wireless set and loud
speaker with an clectric lamp of the plug-in or
bayonet-joint type.

F. J. G. Van
2nd June, 1938.
515 583.—Aerial input circuit which reduces inter-
ference ‘‘ whistles ”’ and cross-modulation by using
negative feed-back on the longer waves.

Telefunken Co.  Convention date

5th June, 1937.
515 584.—Wireless set with delayed A.V.C. and
a tuning indicator which responds to signals of a
strength below the threshold value as well as to
those above.

Application date
den  Bosch.

Application date

(Germany)

Telefunken Co.  Conmvention date (Germany)
4th June, 1937.
515 597.—Wireless receiver in which the com-

ponent parts of successive stages are carried on
scparate, detachable, screened panels.

Standard Telephones and Cables (communicated by

R. F. L. d’Andriesens). Application date 17th June,
1938.
515 640.—Frequency-selective or band-pass circuit
comprising parallel branches fitted with piezo-
electric crystals and means for modifying their
response to frequency shifts.

J. Robinson. Application date 8th June, 1938.
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515 739.—Band-pass filter in which two or more
unwanted frequencies can be given substantially
infinite attenuation.

J. Robinson (addition to 509 040).
date 9th May, 1938.

Application

TELEVISION CIRCUITS AND APPARATUS
For TRANSMISSION AND RECEPTION

514 155.—Television system in which the scanning-
beam changes the point-to-point refracture index
of an ‘' image "’ screen in a cathode-ray tube.

Scophony and A. H. Rosenthal. Application date
18/h March, 1938.
514 170.—Construction of a magnetic deflecting-
coil for a cathode-ray tube designed to produce a
more-uniform field.

The Byitish Thomson-Houston Co. and D. J.
Mynall. Application date 277th April, 1933.
514 271.—Separating synchronising impulses of
given duration from those of a shorter duration,
in television, by means of an artificial transmission
line.

Baird Television and T. C. Nuttall.
date 29th April, 1938.
514 297.—Electron multiplier used to give 100 per
cent. modulation, particularly for transmitting
television signals.

G. W. Walton. Application date 10th December,
1937.
514 304.—Inter-valve coupling network designed
to give a uniform response over a wide frequency
range, particularly suitable for handling television
signals.

Marconi’s W. T. Co. and N. M. Rust.
tion date 14th April, 1938.
514 401.—Negative feed-back circuit for modifying
the ““ contrast ”’ range of a television receiver.

Baird Television and T. C. Nuttall. Application
date 4th May, 1938.
514 509.—Circuit for separating the two sets of
synchronising-impulses from the picture signals
in television.

Mavconi's W.T. Co. and D. J. Fewings.
tion date 4th March, 1938.
514 554.—Separating the line and frame synchronis-
ing impulses used in television, particularly for
interlaced scanning.

Baivd Television and T. C. Nullall.
date 10th May, 1938.
514 643.—Television system in which one set of
synchronising signals sent out on the picture
channel, and the other set of synchronising signals
on the sound channel.

Baird Television and P. W . Willans. Application
date 11th May, 1938.
514 650.—Method of reversing the polarity of the
signals in a television system using an intermediate
film-record.

Fernseh Akt. Convention date (Gevinany) 12th May,
1937.
514 762.—NMeans for varying the mutual con-
ductance of a valve amplifier utilising secondary
emission, for instance in a television receiver.

Ferranti and G. M. Tomlin. Application date
3rd June, 1938.

Application

Applica-

Applica-

Application
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514 776.—Television system in which coloured
images are produced on two or more Separate
transparent screens and are then combined.

Scophony and A. H. Rosenthal. Application dale
12th April, 1938.

514 807.—Separating the line and frame synchronis-
ing impulses in television systems using interlaced
scanning.

The General FElectric Co.; E. C. Chevry; G. W.
Edwards ; and B. J. O'Kane. Application date
3vd June, 1938.

514 825.—DProtective device, particularly for the
deflecting-coils of a cathode-ray television receiver.

E. L. C. White and 4. D. Blumlein. Application
date 13th April, 1938.

514 880.—Television system in which all the picture
points are transmitted simultaneously, instead of in
sequence.

H. J. Krusemeijey
(Holland)
1938.

(votd).  Convention dates
18th February, 1937, and 26th January,

‘

514 940.—Cross-coupled valve or ‘‘ multivibrator
circuit for generating the synchronising impulses
used in television.

E.L.C. White. Application date 7th March, 1938.

515 158.—Negative feed-back circuit in which the
effective output impedance of a ** cathode-follower
valve approximates to that of the load. Utilised
for feeding television signals to a low-impedance
transmission line.

A. R. A. Rendall.

1938.

515 209.—Method of securing automatic gain-
control in a television system in which the trans-
mitted wave includes both whiter-than-white and
blacker-than-black impulses.

Electrvic and Musical Industries and E. L. C. W hite
(addition to 476 935). Application date 18th May,
1938. 0

515 210.—Circuit arrangements for separating signal
impulses of different duration, particularly suitable
for preventing the effect of ‘‘ spark "’ interference
on the reception of television signals.

E. L. C. White (addition to 491 728).
date 19th May, 1938.

Application date 25th May,

Application

515 264.—Picture-image electron-multiplier for tele-
vision with means for preventing de-focusing of the
electron stream and consequent distortion of the
picture.

H. G. Lubszynski.
1938.

515 301.—Photo-sensitive surface capable of pro-
ducing a composite stream of electrons representing
a picture image.

H. G. Lubszynshi and L. Klatzow.
date 29th March, 1938.

Application date 27th May,

Application

515 302.—Separating the frame and line synchronis-
ing impulses from the picture signals in a television
receiver.

Pye; W. Jones,; and B. J. Edwards.
tion date 22nd April, 1938,

Applica-
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515 304.—Lelevision receiver in which a series of
evacuated tubes, forming a receiving-screen, are
rendered luminous in proper sequence by an
electron-beam commutator device.

Scophony and F. Okolicsanyi.
20th April, 1938.

Application date

515 363.— Thermionic-valve switching-arrangement
particularly suitable for supervising or testing the
A.V.C. and other circuit conditions in a television
amplifier.

J. Hardwick.

515 426.—Television receiver in which means are
provided to prevent changes in the overall gain of
the circuits from converting black signals into grey.

Fevvanti ; M. K. Taylor ; and H. Wood. Applica-
tion date 30th May, 1938.

Application date 30th May, 1938.

515 427.—Circuit for separating the synchronising
impulses from the picture signals in a television
receiver, and for avoiding the effects of valve and
other stray capacitances.

C. L. Faudell. Application date 31st May, 1038.

515 474.—Television system in which the basic
frequency of the carrier-wave is shifted from one
value for the picture signals to another value for
the synchronising impulses.

W. A. Beatty. Application date 4th May, 1938.

515 853.—Impedance transformer for coupling a
transmission line to a dipole aerial, and for minimis-
ing static interference with television signals.

Kolster-Brandes and P. K. Chatterjea. Applica-
tion dale 14th June, 1938.

TRANSMITTING CIRCUITS AND APPARATUS
(See also under Television)

514 778.—Selective arrangement for a short-wave
combined transmitter and receiver, such as is used
on police patrol cars.

The British Thomson-Houston Co.
date (U.S.4.) 7th May, 1937.

Convention

515 047.—Modulating circuit in which separate
stages handle the positive and negative half-waves,

and power is taken in parallel during ‘* peak ”
periods.
Marconi’s W.T. Co. and N. H. Clough. Applica-

tion date 22nd April, 1938.

515 1o1.—Means for reducing the emission of
undesired electrons from the grid and anode of a
short-wave oscillation-generator.

Marconi’s W.T. Co. (assignees of C. W. Hansell).
Convention date (U.S.A.) 21st May, 1937.

515 106.—Bridge circuit for producing a modulated
signal in which all or part of the carrier-wave is
suppressed.

Marconi’s W.T. Co. (assignees of G. L. Usselman).
Convention date (U.S.A.) 26th June, 1937.

515 241.—Transmission system in which a doubly-
modulated carrier-wave is utilised to reduce the
effect of atmospheric interference at the receiving
end.

M. G. Fernandez and E. O. Figueroa. Application
date 20th July, 1938.
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515 546.-—High-frequency amplifier of the Class-B
type for a radio transmitter, in which means are
provided to compensate for grid-current distortion.

Marconi’'s W.T. Co. and G. N. Coop. Application
date 3rd June, 1938.

515 940.—Frequency-modulating system of the
kind in which the carrier-frequency oscillator is
controlled by changes in the plate impedance of an
associated valve.

Standard Telephones and Cables (assignees of O. E.
de Lange). Convention date (U.S.A.) oth July, 1937.
CONSTRUCTION OF ELECTRONIC-DISCHARGE

DEVICES

514 686.—Electrode arrangement of a valve,
particularly for use as a ‘“mixer” in a superhet
receiver,

Marconi’'s W.T. Co. (assignees of . W. Herald).
Convention date (U.S.A.) 28th April, 1937.

514 854.—Preventing surface oxidation in the
manufacture of oxide-coated cathodes for thermionic
valves.

Standard Telephones and Cables and H. Wolfson.
Application date 17th May, 1938.

514 967.—Construction of electron-discharge tube
of the gas-filled, grid-controlled type.

The British Thomson-Houston Co.
date (Germany) 22nd May, 1937.

515 068.—Short-wave oscillation-generator in which
a sharply-defined beam of electrons is made to
pass in succession through the apertures of an
electrode system.

Marconi’s W.T. Co. and N. Levin.
date 23rd May, 1938.

515 097.-—Electron-multiplier with means for de-
flecting free ions out of the main path of the electron
stream.

Favrnsworth  Television
(U.S.4.) 5th June, 1937.

515 125.—Mounting and supporting under tension
the cathodes of thermionic valves.

J. M. Dodds and Metropolitan-Vickers Electrical
Co. Application date 8th June, 1938.

515 190.—Method of coating indirectly-heated
cathodes in order to prevent  poisoning ”’ of the
active surface.

Marconi’'s W.T. Co. (assignees of E. A. Ledever).
Convention date (U.S.A.) 27th May, 1937.

515 297.—Electron-multiplier arranged to give
amplification first at a low ratio and subsequently
at a high ratio.

Farnsworth  Television Inc.
(U.S.A.) z2nd March, 1937.

515 525.—Electron-multiplier with a low-tempera-
ture or ‘‘tepid ” cathode for amplifying a wide
frequency-band.

Standard Telephones and Cables (assignees of
Le Matériel Téléphonique Soc. Anon). Convention
date (France) 23rd June, 1937.

Convention

Application

Inc. Convention date

Convention date

515 586.—Electron-discharge device in which the
electrodes are arranged to facilitate dissipation of
the heat generated.

Standard Telephones and Cables ; A. I. Vangeen ;
and J. H. W hatling. Application date 7th June, 1938.

THE WIRELESS ENGINEER

March, 1940

SUBSIDIARY APPARATUS AND MATERIALS

513 652.—Grid-controlled discharge tube using a
low anode voltage, but in which a small applied
input releases a large output of power.
Marconi's W.T. Co. (assignees of W. L. Meier).
Application date (U.S.A.) 27th March, 1937.
513 970.—Oscillation ‘‘ storage ’ circuit, with sub-
stantially no external field, for ultra-short waves.
Marconi’s W.T. Co. (assignees of C. H. Brown).
Convention date (U.S.A.) 23rd April, 1937.

514 066.—Power-control system
mionic relays of the gas-filled type.

The DBritish Thomson-Houston Co.
date (U.S.A.) 24th April, 1937.

utilising  ther-

Convention

514 469.—Circuit for converting or transposing
frequencies, and for forming and selecting certain
combination frequencies.

F. H. Stieltjes. Application date 19th January,
1938.

514 547.—Stabilising the high-voltage supply for
high-frequency generators, particularly for in-
duction furnaces.

H. Kihuchi. (Japan)
November, 1937.

Convention date 22nd

514 578.—Means for preventing ** arcing ’’ between
the contacts of electromagnetically-operated
switches.

J. A. Crabtvee & Co. (communicaled by Schiele
Industriewerke). Application date 1st June, 1938.

515 027.—Variable-impedance bridge circuit for
use with a cathode-ray osciiloscope or indicator.

Philips Lamp Co. Convention date (Holland)
24th May, 1937.

515 044.—Cathode-ray tube arrangement for giving
the instantaneous value of alternating currents or
voltages, either amplitude or phase, by direct
reading.

A.D. Blumlein ; J. Havdwick ; and C. O. Browne.
Application dates 23rd March and 19th August, 1938.

515 261.—Voltage ‘‘ prod-indicator ”’ designed to
discriminate between the two possibilities (a) that
the conductor under test is alive, or (b) that the
circuit is defective.

A. Reynolle & Co.; J. A. Harle; H. Leyburn ;
and M. Waters. Application date 27th May, 1938.

515 545.—Inductance coil with a ‘‘ gapped”
toroidal ferro-magnetic core, particularly for
smoothing in a wireless H.T. supply unit.
Marcont's W.T. Co.; F. M. G. Murphy; and
C. D. Colchester. Application date 3rd June, 1938.

516 034.—Rectifying circuit for supplying operating
voltages to the electrodes of an electron multiplier.

The General Electric Co.; W. H. Aldous, and
D. C. Espley. Application date 8th July, 1938.

516 137.—Preparation of the electrode surfaces
used in dry-contact rectifiers and photo-electric
cells.

Philips Lamp Co.

24th June, 1937.

Convention date (Germany)



