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Editorial
Heinrich Rudolph Hertz
Fifty Years After

T was during the two years, 1886-1888,

that Hertz carried out the experiments

which may be regarded as the birth of
racdio. He began them in Karlsruhe in
November, 1886, and already in the following
month he was able to write to Helmholtz
reporting some initial successes. In 1887 he
published a paper,* “On Very Rapid
Electrical Oscillations,” and in 1888 his
classical paper,t “On the Radiation of
Llectric Force.” In September, 1889, he
gave a lecture before the Physical Congress
at Heidelberg ““ On the Relation Between
Light and Electricity.” 1In this same vear
he was appointed Professor of Physics at
Bonn in succession to Clausius. On January
1st, 1894, he died at the age of 36.

The object of his researches was to obtain
experimental confirmation of the Maxwellian
concept of the nature of electromagnetic
waves—the production of a magnetic field by
the electric displacement current in space.
In 1884 he had published a theoretical papert
on this subject, but his two years of experi-
mental work with the production of waves
on wires, their propagation through space,
their reflection, refraction and interference,

* ¢ Wiedemann's A-nnaleni,::gx, 1;._4_1._
t ** Wiedemann’s Annalen,” 36, p. 769.
; “ Wiedemann's Annalen,” 23, p. 84

carried out and interpreted by a man who
was a mathematical physicist of the first
rank, and described with great clarity and
brevity, will always rank as one of the
greatest human achievements.

Hertz was born at Hamburg in 1857, his
father a lawyer and later a Senator of the
city, his mother the daughter of a doctor of
medicine and descended from a long line of
Lutheran pastors. He studied at Dresden
Munich and Berlin, the original intention
being that he should become an engineer ;
with this end in view he did a year’s practical
work at Frankfurt and a year’s military
service in the railway battalion in Berlin.
It was at Munich that he finally decided to
devote himself to mathematics and physics
in preference to engineering, and he went to
Berlin to study under Helmholtz and
Kirchhoff. In 1880 he took his Doctor’s
degree with a thesis on induction in rotating
spheres and was appointed a demonstrator
under Helmholtz. In 1883 he was appointed
lecturer in theoretical physics at Kiel, and
in 1885 Professor of Experimental Physics at
Karlsruhe.

In 1887 he published a paper on a pheno-
menon which he had discovered during his
wave experiments, viz., the effect of ultra-
violet light on the electric discharge.
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Although best known for his electro-
magnetic discoveries and as an exponent of
the Maxwell theory, lie was outstanding in
another branch of physics, and his energies
during the final years of his life were largely
concentrated on the completion of a book on
“The Principles of Mechanics.” This he
finished shortly before his death and it was
posthumously published with an introduction
by Helmholtz. It was an attempt to build
the whole structure of mechanics upon the
foundation of the principle of least work.
It is interesting to note that in a short
biographical article recording the fiftieth
anniversary of his great discovery in a recent
number of the Ilektrotechnische Zeilschrift, the
opinion is expressed that “ ‘ The Principles
of Mechanics’ is of a speculative character,
complicated and difficult to follow, and re-
mained unfruitful. This was due apparently
to his half-Jewish ancestry.”

One cannot but wonder whether the idea
ever occurred to Hertz that his great dis-
covery might have a practical application.
In his *“ Pioneers of Electrical Communica-
tion,” Rollo Appleyard says: “ It can be
definitely stated that concerning the future
employment of Hertzian waves for telegraphy
and telephony he had no premonitions. For
there exists a letter written by him to one
Herr Huber, who wanted to know whether
there was a prospect in that direction.
Hertz regarded 1t as impracticable. His
reply was to the effect thaut the application of
such a mode of electrical communication to
practical telegraphy or telephony would need
a mirror as large as a continent.” This is a
striking example of the way in which one
should not treat original documents. Hertz’s
letter which is reproduced in the book does
not mention telegraphy but speaks of the
“ Schwingungen ecines Transformators oder
eines Telephons” being much too slow.
In the translation Appleyard replaces tele-
phone by telegraph, and then in the
explanatory text makes Hertz’s reply cover
telegraphy or telephony. It is fairly obvious
that this correspondence had nothing to do
with telegraphic signalling by making and
breaking a circuit, but was concerned solely
with the possibility of the radiation of
electromagnetic waves from telephonic cur-
rents. Nevertheless, it is probably true that
Hertz had no premonitions concerning the
practical utility of his discovery. To him
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his work confirmed and crowned the theories
of Maxwell, whereas we are more inclined to
regard it as the foundation upon which the
science of radio-communication has been
erected.

During the last few years of his life
honours were showered upon him ; he was
made an honorary member of a number of
scientitic academies, and our Royal Society
awarded him the Rumford medal. It was
typical of him that on the latter occasion
nobody in Bonn knew why he was absent
for a few davs, and also that he declined to
let the editor of The FKlecirician have his
photograph, but asked him to wait a year or
two to *“ see if the general approbation which
my work meets with is of a lasting kind.”
It was on his death four years later that the
photograph was published. The biographical
obituary address which was published in the
Chronik of Bonn University closed with the
words ;. More lasting and almost greater
than our sorrow at his death is our pride to
have counted him as one of us if only for a
few years.” How true this was, not only of
Bonn University, but of the whole of
Germany, cun be seen from the 1930 volume
of Elektrische Nachrichten-Technsk, which
contains an account of a special com-
memorative meeting of the Heinrich Hertz
Gesellschaft—a society for the promotion of
wireless research—at which the Heinrich
Hertz Gold Medal was presented to Dr.
K. W. Wagner; also of another special
meeting of the same society held in the
Heinrich Hertz Memorial Hall and attended
by Frau Protessor Hertz—his widow —who
was welcomed in a speech by the Secretary
of State, Dr. Bredow; also of another
meeting held in the former Upper House, at
which a large-scale replica of the Heinrich
Hertz Gold Medal was presented to his
widow as a memorial gift to the family of the
‘“ great genius.”” In the same volume there
is a full account of the proceedings at the
opening of the Heinrich Hertz Institute for
oscillation research in Charlottenburg of which
Dr. K. W. Wagner was appointed director.

He was also honoured in another wayv by
the adoption of his name as the name by
which German scientists, and those of
several other countries, refer to the unit
of frequency, the cycle per second, the
ordinary power frequency being referred to
as ‘“ 50 Hertz.” G. W. O. H.
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The “Variable Q” Amplifier*

A Power Amplifier with Inherent Voltage
Compensation for Load Variations

By Alan Fairweather, M.Sc., Grad. LE.E., and F. C. Williams,
M.Sc., D.Phil., Grad.LE.E.
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Optimum

1. Introduction

N apparatus which delivers a sinusoidal
oscillation whose voltage amplitude
is independent of load wvariations

has many obvious applications in light-
current engineering. Amongst these may
be noted the production of signals for
voice-frequency signalling, drive stages for
Class C amplifiers and the measurement
of coil power factors by the reactance-
distuning method.

A constant-current source is already
provided by the pentode valve but no
constant-voltage equivalent has hitherto
been available. This paper describes an
extension of a little-known principle due to
P. Boucherot! which converts the constant

*MS. accepted by the Editor, October, 1938.
1 Rev. Gen. de L’Elec., Feb. 8th, 1919, p. 203.

current property of the pentode into one of
constant voltage.

2. Basic Circuit

The circuit devised by Boucherot? is
shown in Fig. 1: here X represents the
magnitude of a reactance and the con-
vention is adopted of designating an in-
ductive reactance as + .\ and a cupaci-
tive reactance as — X. It was shown that
the magnitude of the current traversing
R was always
E/X whatever the
value of R. Thus
a constant - volt-
age supply could
be  transformed
into a source of
constant current.

(Right)
Fig. 2.

This suggested that the network ot Fig. 2
might exhibit the converse property which,
in fact, it does. In both figures X itself
may be either positive or negative; the
precise significance of this will be discussed

later. The converse property _is easily
proved ; thus referring to Fig. 2:
E, =RI,
I, =[—JX/(R+ ;X —jX)I
= — UX/R)I
so E, = —jXI - - o {1D)
2 loc. cit. o
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and is independent of R. The impedance
presented to the constant current generator
is :

z —JX(R + JX)/(R +7X — jX)
— X + (X*R)
or,
Z = XV1 + (X¥R?) e . (2)

It is of interest to discuss the physical
significance of (1) and (2). As R increases
the Q (i.e. quality = X/R) of the tuned cir-
cuit decreases; Z decrcases and, since I is
constant, the terminal voltage of the gene-
rator decreases. Thus both branch currents
decrease, although their resultant remains
constant, and the product of R and the
current traversing it tends to remain con-
stant.

The succeeding sections describe the appli-
cation of this principle to the sensibly
constant current delivered by pentode valves;
the limitations imposed by valve parameters
and by inherent resistance in the reactances
are {ully discussed. A somewhat large
number of symbols will be required; for
convenience, therefore, these have been
listed and defined in an Appendix, in addi-
tion to being defined when first introduced.

3. Distortion with Pentodes
(@) Resistive Loads

A typical set of pentode characteristics
is shown in Fig. 3. With resistive loading
the operating conditions are defined by a
load line such as 40A4’, the point O repre-
senting the ‘‘no-signal” condition. The
location of the line 404’ is fixed by con-
sideration of several factors which may be
summarised as follows :

(i) A current limitation ; here the lower
limit is set by unidirectional current-tlow
in the valve and the upper limit usually
by the requirement that the grid shall never
become positive.

(i) A voltage limitation ; here the lower
limit is set by distortion introduced by
pronounced curvature of the characteristics
at low anode voltages. No {undamental
upper limit exists, but a practical one is
introduced by the relation between the lower
limit and the permissible steady anode
potential (see I'ig. 3). These considerations
permit of the evaluation of an optimum
load resistance R, given by E, /I,..
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(b) Complex Loads

Inspection of typical families of anode-
current anode-voltage characteristics for
pentodes shows that, as the magnitude of
the negative grid bias is increased, the curves
become progressively flatter and the *‘ knee "
always occurs in the same range of anode
voltage. Hence, if a rectangle be drawn
with the optimum resistive load line as
diagonal, the portions of the characteristics
enclosed by the rectangle are sensibly
straight, regions of pronounced curvature
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being largely excluded. It follows that if,
with complex loads, the operating point be
always confined within this rectangle, the
distortion introduced by departure from
strict linearity will never exceed that
occurring with resistive loads.

Let the complex load be of the form
Z =17" + jx': then, referring to Fig. 3, if
1 1s to lie within the prescribed limits, the
maximum value allowable for 7, is, ideally,
I,./2. Let a grid voltage be applied such
that the anode current is of the form :

1= Iy + (1,,/2) sin wit -« o (3)
The corresponding instantaneous
tude of the anode potential is:
e=FEq—|Z|(I,/2) sin (w!+ tan=Y%'/r") .. (4)
which has peak and trough values,

Z|\I
2

magni-

m

E,F
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Thus, as wt varies, it is obvious that anode
voltage excursions may be limited to the
working rectangle by ensuring that :

Z '*RO ‘Em/Im 4 ® e (5)
If " and #" are varied subject to this con-
dition it follows that a family of skew
ellipses will result, every member of which
will touch all four sides of the working
rectangle. The adequacy of this criterion

may be illustrated as follows: (4) may be

rewritten :
e = ILy— (I,/2)(r sin wl + 2" coswl).. (6)

Inserting the above limit, V7’2 4 %2 R,,
this becomes

¢ =E; — Ry(I,/2)[VT — (%'}R?) sin wt
+ (%'/R,) cos wt . T (7))
Since Ry{,, = E,,, (7) may be written :
= Eg[1 — (E,2E{VI — (*'¥R?) sin wt

+ (%'/R,) cos wi} .. .. (8
and similarly :
1= I [1 4 (J,,/2dy) sin wt] .. (o))

Given E, I, I,./2E, and I, /2], these two
expressions enable the complete family of
skew ellipses to be drawn for values of
%'/R, varying from zero to unity. The
limiting configurations are given by the
straight line forming the diagonal of the
working rectangle for purely resistive load-
ing (x'/R, = o), and the (non-skewed) ellipse
for purely reactive loading (x'/R, = 1).
In Fig. 3, which has been drawn for the
case where E,/2E,=17, /2], =0.8, this
has been done for values of x'/R, of o, 0.3,
0.6 and 1. It is obvious from these that a
pentode will deliver a sensibly undistorted
sinusoidal anode current into any complex
impedance Z in its anode circuit provided
only that |Z|< R,. It may be noted that
this statement refers to a pentode with full
grid drive. If some lower value of driving
voltage be adopted the statement still holds
provided that the value taken for R, is that
relevant to the lower drive.

4. Analysis
(@) Neglecting Circuit Losses
Consideration of the simple circuit of

Fig. 2 and the analysis of the preceding
section, suggests that, from the point of
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view of design, the most significant variables
are X, Q( = X/R) and R,. The subsequent
analysis will accordingly be carried out in
terms of these quantities.

From (z) the impedance experienced by
1 is,

|Z| = XV'1 + (X2/RY)

and it follows, as is otherwise physically
obvious, that | 7] is greatest when R 1s least.
If R could be made zero then |Z| would
become infinite, a well-known property of
a tuned rejector circuit. ILet R, be the
least allowable value of K ; then the con-
dition that |Z| < R, will be satistied for all
greater values of R provided that :

Zker, = XV1 4+ (X?R,?
=Ry 5 (10)

i.e. provided,
1/R,, = (1/X)V(R2/X?) — 1 (11)

Since (10) is a quadratic in .X? this can be
rewritten as:

Xt=(R,2[2)(V1+ (4RPR,H — 1) .. (12)

The power dissipated in R is:

W = E %R
and substituting for I, from (1) this becomes:
W = XI%}R .. (13)

The corresponding expression for the maxi-
mum power, which occurs when R = R,, is :

W, = X*I%R,, (14)

On substituting for A2 from (12) this be-
comes :

W= (2R, /2)(VI+ (4R3R,D — 1) .. (15)
Differentiation of this expression with re-
spect to R, shows that it has a minimum
value of zero when R, is infinite, and has
no other stationary wvalues. That with
R, infinite the power must be zero is phy-
sically obvious, for the anode load is then
purely reactive, but the necessity for. the
absence of other stationary values is not so
apparent. At first sight the power might
appear to be zero with R, zero, but it is
actually finite since the circulating current
is then infinite. However, practical limita-
tions, not envisaged in this simple theory,
do in fact introduce a second stationary
value for the power. The impedance X



6o THE WIRELESS ENGINEER

must have an associated series loss resist-
ance, r say. With R, = the external
resistance is zero and the available power is
zero ; the finite power suggested previously
is then dissipated entirely in the circuit
loss resistance r. Before proceeding to a
detailed discussion of the effect of circuit
losses it is instructive to consider this simple
theorv from the point of view of efficiency,
i.e. the proportion of the normal power
handling ability of the pentode which is
available. Tt then follows that the power
dissipated increases steadily as R, is de-
creased from infinity, thus suggesting the
desirability of low values of R,. For
maximum efficiency it is necessary that W,
shall approach as closely as possible W,

the maximum undistorted power output
of the pentode. Now :
W, = IR, (16)

and (15) may be written in the form :

IV, = IPRVT + (RuAR?) — (Ryu[2Ro)]
(17)
The efficiency is given by :
n = W,/W,
[(VI+(R,24Re) — (Rn/2Ry)] .. (18)

and this can be made very high if R, is
made sufficiently small. It remains to be
seen whether the lower limit imposed upon
R,, by circuit losses vitiates this finding.

(b) Effect of Circuil Losses.
(i) General.

Analvtical attention will be confined to
the simplest case of residual resistance in
+ X. The arrangement visualised is shown
in Fig. 4. Here 7 is the loss resistance
associated with + X and R’ is the added
load resistance. Hence R of the previous
section is now replaced by :

R=R +r (19)

and similarly

71! i= Rm + % (20)
W of the previous section now represents
the total power dissipated, of which W’
only is available in the load, the remainder
being dissipated in the form of circuit
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losses. Hence :
W' = [R/(R" 4+ r)]W
(1 —r/R)W (21)
which, on substituting for W from (13),
becomes

W' — (X*I*|R)(1 — 7/R) (22)

With a given X this has a maximum value
when R = 2» but it will be scen later that
distortion sets in before R reaches this low
value (i.e. R, > 27). Hence the maximum
value of W will usually occur with R = R,,,
and then :

W' = (X°P|R,,)(1 — 7/R,) o (23)

The actual working efficiency W, /W,
which will be denoted by 5", is given by :

7 = (X*Ro)(1/Rn)(1 — 7/Ry) (24)
On substituting for 1/R,, from (11) and
writing X/r = @ this becomes :

7 = V1 — (XYRP)[1 — <VW> Q]
- . (25)

VI — (X}Re) — (R o/X> (X/R0)1/Q
(26)

(ii) Optimum Conditions.

It may be seen by inspection of (26) that,
for given values of ) and R,, an optimum
value of X exists which will yield maximum
elficiency. Differentiation with respect to
X shows that this occurs when :

1/V1 — (X3R?)

= (R} X)(T/Q)L(Ro/X?) — (1/Rq)]
i.e. when :

(Ro%/X8) — (Ry!/XY) = @° (27)

Since |Z| + Ry, X/Ry < 1, and hence for a

first approximation the term (R;*/X) can be
neglected vielding :

(Ro/X) = Q' (28)
A closer approximation can now be achieved
by replacing the neglected fourth power
term in (27) by its approximate value Q43
obtained from (28) which gives:

(Ro/X) = (* + Q3"

— Q] :‘(I A 072/311‘“ . (29)
Since @ > 1 this may be written :
(Ro/X) = Q31 + (1/6)Q*] (30)

and further, since @ will usually not be
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less than 30, it is clear that the first approxi-
mation is quite adequate and the optimum

value of X' may be taken as:
Ny == Ry/Qv3 (31)
Tor a given R, it may be noted that, due to
the presence of the cube root, X, will not
vary greatly over a fairly wide range of Q.
Substituting for X, from (31) into (20)
gives the maximum value of %', i.e.

Nm 1 @EE Q23 4 Q43
which reduces approximately to:

. =1 — (3/2)(@™*?) (32)
If Q 1s large, of the order of 3o, the efficiency
should be very good, a finding which justifies
the earlier state- I
ment that usu-
ally R, > 2r.*
The truth of
this remark 1s
also apparent
from other con-
siderations for,
on substituting for X' from (31) into the ex-
pression for R, given in (11) and remember-
ing that with optimum conditions X /» = Q,
it follows that :

IR, = (I/QVQ™ —1

l.e., since Q> 1,

Fig. 4.

R, = Q%% (33)
and obviously Q23 > 2,
Replacing r by X /0, (33) becomes :
R, ~ Xo/Q'
or substituting for X, from (31)
Ry = Ro/Q™* ... (34)

(i) Regulation.

The analysis of Subsection (a) suggests
that the inherent regulation of the system
1s perfect, but circuit loss resistance prevents
the practical achievement of this result.
Referring to Fig. 4 the available output

voltage is R'/(R'+7) of the constant
resistance voltage. Hence the actual output
voltage 1is:
R'/(R" + )] XI (35)
and the regulation & is given by :
§=R/|R +7
=1 —¥/R .. (36)

* With R, = 2r the efficiency is necessarily less
than 50 9.
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The value of regulation of interest is obviously
that existing at maximum output, 1.e.:

8, =1 — /R, (37)

subject to the proviso that §,, < 0.5, (i.e.
R,, < 2r, see Subsection (b) (i), equation
(22) et seq.). Substituting for R,, from (11)
it follows that

8, =1 —(1/QV(RHXY) — 1 (38)

Hence 3,, > 1 as R,/X — 1 and if the best
regulation is wanted the highest value of
X/R, consistent with good efficiency should
be chosen.

Inserting the value of Xy from (31) into
(38) it may be noted that, with optimum
efficiency,

B = T — 1/Q*® (39)
Elimination of # between (36) and (37)
yields :
d=1— (Rm/R)(I —3,) (40)
Hence & varies linearly with 1/R, which is

a close approximation to & varving linearly
with the load current.

m

vy Effect of Departure from Optimuin Con-
ditions.

Although (31) yields the optimum value
of X, the penalties of departure from this

1. \
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optimum are not at once apparent, and it
has been noted above that good regulation
corresponds with high values of X. Accord-
ingly the curves of I'igs. 5 and 6 have been

Q=50

—1

.2 04 08 0.8 1.0
X/Ro
Fig. 5.
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drawn. These show, respectively, ' and
8,, as functions of A /R, for various (.
Fig. 6 was plotted from (38) and Fig. 5
from (25); in the interests of simplicity,
however, this latter expression was first
cast in the form:

0 = 8,VI— (XYRy)

by comparing (38) with (25).
It may be noted that both %’ and §,,

P ===

) ///// S
I/
o: // CURVES mvl!un

0.2 04 06 0.8 1.0

XRo
Fig. 6.

(41)

1/
09990
3888

q
=
°
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T

become zero with finite values of X/R,.
Thus from (41) it is apparent that 5’ is zero
when X/R, is unity and also when §,, is
zero ; from (38) 8, 1s zero when :

Q? = (Re?X?) — 1
i.e. when
X/Ry = 1/Q

This is, at first sight, somewhat surprising,
but it must be remembered that (38)
and (41) depend on the assumption that
|Z|r-pn = R, corresponds with maximum
power output, which is true only when
R,, 4 2zrand §,, 4 0.5 (see (37) efseg.). The
curves ignore this proviso and they are valid
only within the regions corresponding with
d,, € 0.5. These regions have been indicated
on the figures, and it may be seen by in-
spection that the proviso is always satisfied
within the range of interest. It is clear
that X, is not critical, and that with high
values of @, values of X considerably greater
than X are permissible : the extent of this
latitude (which is desirable since the output
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is thereby adjustable) allowable in a given
case depends on the required efficiency and
regulation, and may be inferred from the
curves.

(v) Vartation of Q' with Load.

It is of interest to assess the working
range of the actual quality of the circuit,
Q' say, as R’ varies from R’,, to o : thus
if Q,,," is the value of Q relevant to R,,” then :

le — Xo/va (42)
Substituting for R, from (33) there follows :

Om' ™~ Q13 (43)
and obviously
Q" = (Ra./R)Q,./ (44)

Thus the circuit is always heavily damped.

5. Design Procedure

The foregoing analysis permits of the rapid
design of any specified amplifier embodying
the ““ Variable Q

principle.  Thus,

if the maximum

RS power output re-

T quired is known,

| a suitable valve

%
can easily be selected from published charac-
teristics, W, usually being stated. Reference
to (31) then yields the relevant value of X, Q
being supposed known. The open circuit
voltage follows from (1) and it may be neces-
sary to adjust this to the value required,
either by a slight departure from X, or by
the use of a transformer as described in the
next section. The permissible departure from
X, 1s indicated by Figs. 5 and 6 ; wherever
possible the use of a transformer should be
avoided in the interests of economy and
good regulation. The circuit now being
completely specified it remains only to
assess the efficiency and regulation. Con-
versely, if the regulation be specified the
minimum permissible value of  may be
determined.

Fig. 7. "

(Right) Fig. 8.
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Some latitude, however, exists in circuit
arrangement, for the sign of X has not
yet been specified. If X is positive the
circuit takes the form shown in Fig. 7. In
this arrangement the circuit tends to reduce
the proportion of harmonics transmitted
and may be termed the low-pass (L.P)
connection. If a high-pass (H.P.) char-
acteristic is desired X' may be made negative
when the circuit appears as in Fig. 8. It
may be noted that physically the loss
resistance will usually be associated with
the inductance, thus Fig. 8 lies outside the
scope of the foregoing analysis. The first
connection will be the more usual one, but
since in practice @ will be fairly high, it is un-

likely that the exact location of the loss
resistance will be of great importance, and,
from the design point of view, it will be
immaterial whether the connection of Fig. 7
or that of Iig. 8 is employed.

Experimental confirmation of this view
is given in Section 7.
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which, on substituting for R,, from (34),
and if » € R,,, reduces to

Rpy' = (1/N?)(Ro/Q*) (45)

[ —0
Tig. 10.

If R,," be reduced below this value dis-
tortion will ensue since the permissible
anode swing is exceeded.

The corresponding circuit with H.P. char-
acteristics is given in Fig. To.

It may be noted that, when maximum
output is not required, the voltage can be
varied by alteration of I by means of drive
adjustment, the regulation then remaining
unimpaired.

The apparatus is suitable for use with
unmodulated, slowly modulated or slowly
chopped alternating voltages having a funda-

6. Practical Circuit Arrangements

The most usual practical arrange-
ment utilising the L.P. connection

’

AAAAAAA.
VW

is shown in Fig. 9. Transformer
output is adopted in order that

the constant output voltage
E, (= X, I) may be adjusted to

HET.
GEN.

the value suited to particular

|||}—

C.R.
osC.

requirements by adjustment of N.

The transformer must be highly

efficient and have a primary in-
ductance large compared with L in order
that the load may remain sensibly resistive.
The minimum permissible value for the load
resistance, R,,,” say, is given by

, R, —7r
Rm? = Nz H

SYNC

Fig. 11.

mental frequency of one particular value or
variable over a small range about this value.
In addition the principle can be extended
to push-pull circuits and also to oscillators
whose frequency is continuously variable.
This might be achieved by ganging the

B
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tuned circuits in the oscillating and output

stages.

As a practical example of the application
of the * Variable Q" principle a valve
generator incorporating it, and designed to
meet specific requirements, has been des-
been

cribed elsewhere.® The device has
made the subject of a Provisional Patent.?

7. Experimental Verification

The experimental arrangement used to
check the analysis of the preceding sections
The valve used was
a Mazda AC/Sz PEN and the operating
voltages, which were maintained constant

i1s shown in Fig. 1I1.

throughout the tests, were as follows:

Anode .. .. .. gb
Screen . . A .. 84
Grid-bias — 1.5

Grid-drive

0.5 (RM.S)

Except where remark is made to the con-

1.0,
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which the location of the circuit loss resist-
ance is identical with that discussed in the

= J //4
g /
. 30 //'j
w *
o ’
< ?,
s 2 DISTORTION
3 /(fw\u*rs
Ve
= a0
£ /
o]
a
F
2
2 /|
L a4 8 12 16 20
LOAD RESISTANCE ~ KILOHMS
Iig. 12.
analysis. A set of seven tuned circuits

was prepared, the members of which each
had a @ of 30 but whose element reactances

BEaN NE:L -
0.9 :\L\\ N \\\
X/Ro=0.83 %Qs \ \\
.. N TR NN
> Y TR N
\ \
0.7, ‘\
X/R,=0.6 \ \ \
0,
w o8 \ \0,0‘
x 3 ‘_’Wg\)«"") ﬁ'_\ \
0,
0.5 A \?\’b}
X/Ro=0.22 ”;,.\
N \T\\ X/R =0.068
| \\\\
0.3] \ %\
X/Ro=0. 11N \\
l i
o";o‘z 10-1 100 101 102
I/R’ - MILLIMHOS
Fig. 13.

trary all experiments were carried out at
500 ¢/s and with the L.P. connection in

3 P.0. Elec. Eng. Journal, Jan., 1939, Vol. 31,
Part .

% Proy. Specn. No. 5969, Feb. 25th, 1938.

A increased in steps of 500 ohms from 3500
to 3,500 ohms. By using these separatelv
or in combination any desired element
reactance could be obtained without altera-
tion of (. The limits defining the inception
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of distortion, i.e. the points at which it was
possible to assert that distortion either did
or did not exist, were determined by oscillo-
graphic observation of the screen current.
The screen current was observed in pre-
ference to the anode current since the dis-
tortion was relatively greater and its in-
ception much more clearly defined. The
method used may be asccrtained from Fig.
11, whence it is apparent that a picture of
the screen current waveform was obtained
by amplifving the voltage developed across
a small resistance inserted in the screen
circuit.

In order to determine the optimum load
resistance I, some observations were taken
with purely resistive loading. These are
shown in Fig. 12 and it may be scen that the
precise value is somewhat indefinite but is
probably of the order of 8-g,000 ohms:
using the latter figure an output voltage of
25.8 was available corresponding with an
optimum undistorted power output of 74
milliwatts.

IRegulation characteristics were next taken
and are given in Fig. 13, the distortion limits
are indicated by their appropriate loci and
the improvement with increasing X/R, is
at once apparent; be it noted, however,
that such increase limits the permissible
range of output resistance.

) |
e I
Ro=11 KuLm'mls\
i TN

/’
W’ - warrs

6 7 Ro=8 KILOHMS \
®
gl = b
I| =
J - il
0.04 813 \\
x < \
@® &, J
| \
| o v
0.02—4
o ] 8 10

X - KILOHMS

Fig. 14.

The occurrence of an optimum value of
X was next sought and the results are shown
in Fig. 14: this shows the measured output
in watts at the distortion limit as a function
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of X. The shaded rectangle defines the
limiting positions of the peak efficiency
calculated from (31) and (32) when the two
extreme values of R, of 8.000 and 11,000

1.0

500 c/s
|| 800,03

80.3 MW /7”3“?’/7
0.8 > o1 —]
’ //!500/1
o.6—f—F27.3mw /

w /Sgl mwW
0.4
o
° 2 s 8 ] 10

,
R - KkiLoums

Fig. 15.—Arrows tndicate the distovtion limits.

ohms respectively are adopted. The general
conclusions arrived at in the analysis are
seen to be verified, but discrepancy exists
between the observed and calculated values
of cificiency. This is believed to be due
to the difficulty experienced in the visual
observation of distortion, which changes its
character with the nature of the anode load
being more apparent with resistive than
with reactive loads.

LExperimental attention was then trans-
ferred to conditions not rigorously dealt
with in the analysis. In Sections 4 and 5
it was suggested that gencral behaviour of
the device did not depend very greatly upon
cither the precision of tuning or upon the
exact location of the circuit loss resistance.
The truth of these remarks was tested in
the following manner: optimum conditions
were set up relevant to an assumed value
of R, of 8,000 ohms. From (31} it was
ascertained that this necessitated a valuc
of X, of 2,500 ohms. The variation of out-
put voltage with load resistance was then
observed for three different drive frequencies
of 350, 500 and 650 cycles per sccond.
The experiment was then repeated using
the H.P. connection in which the losses did
not conform with their analytical repre-
sentation. The results are shown in Iigs.

B 2
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15 and 16: it appears that the behaviour
of both modes of connection is sensibly
identical and that appreciable departures
from resonance can be tolerated. If,
however, such departure becomes exces-
sive a serious falling off in power output
ensues.
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Symbols Used

e instantaneous value of pentode anode

voltage.

E, - '“ No signal ”’ value of ¢

E, = maximum permissible value of ¢

E, R.ALS. value of load voltage

) - instantaneous value of pentode anode
current

1, - ‘“ no signal ”’ value of ¢

I, maximum permissible value of ¢

I R.M.S. value of current supplied by

constant-current source
R.M.S. value of oscillating component
of pentode anode current
= peak value of 7
R.M.S. value of load current
inherent loss resistance of tuned circuit
added load resistance
minimum permissible value of R’
total load resistance
(R + )
minimum permissible value of K
(R, + )
R, optimum resistive load of pentode
Emlllm
minimum resistance across transformer
secondary
W maximum
of pentode
I*R,
= total power output
(maximum) value of W when R is IV,
useful power output
"y value of W/ when Wis W,

~
A~
|

R

SRR
.

undistorted power output

8 fractional voltage regulation
8, value of 8 when W’ is W/
n overall efficiency
W/,
7 working efficiency
W W,
N m optimum value of 5’ with respect to .X
% complex impedance in anode circuit
v + )
Xo optimum value of X when 7" is 7,
Q quality of tuned circuit
Xy
Q working value of Q = ;
T
Xolr
Qn' value of @’ when R’ R’

N.P.L. Radio Department

R. R. L. SMITH-ROSE has been appointed
Superintendent of the Radio Department
of the National Physical Laboratory, which
includes the Radio Research Station at Slough
and the Department at Teddington. He joined
the staff of the N.I>L.. in 1919 as a member of
the Electricity Department, and later formed the
nucleus of the wireless division of that department,
conducting investigations on thermionic valves,
radio reception and direction finding. Later re-
search has included the measurement of electrical
constants of the ground and their influence on the
propagation of waves—especially those below ten
metres.
Following the formation of the Radio Depart-

ment in 1933, Dr. Smith-Rose became Principal
Scientific Officer under Mr. R. A. Watson Watt,
who was Superintendent, and has been in charge
of both the Teddington and Slough divisions of the
Department since Mr. Watson Watt left in 1936
to take up a post at the Air Ministry.

“The Stability of a Triode Oscillator
with Grid Condenser and Leak”

N the Appendix to the article under the above
heading, published in the January issue of The
Wireless Engineer, w was erroneously printed

for w in the fourth line and subsequently.
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The Temperature Response of the Shot Effect
of Valves with Oxide-coated Cathode*

By Z. Szepesi, D.Phil.

(Tungsram Research Laboratory)

HE new theory of Schottky and

Spenke! of the shot effect has been

verified by Rothe and Engbert? and
by experiments carried out in our laboratory
for valves having oxide-coated cathode at
normal operating temperature. Thus the
shot noise of a commercial triode in the
frequency range df can be given by the
following formula :

12=o.64><4/cTc§df - .o (1)

where

k =1.37 X 10723 Joule per degree is Boltz-
mann’s constant

T, the temperature of the cathode in
degrees Kelvin

) the slope in 4/V

1 the so-called “ Steuer-
o D(I—}—%d?\l schirfe’” of Schottky

3dy/
1/D the amplification factor

d, and 4, the cathode-grid and the grid-
anode distances.

The so-called ‘‘ weakening factor’’ that
gives the ratio of the shot effect of the space-
charge-limited valve to that of a tempera-
ture-limited diode having the same plate
current may be calculated with the aid of
the formula (1) as follows :

VI
F:\/z_ez?f" ~ oo {2)

* MS. accepted by the Editor, September, 1938.

L'W. Schottky: Wiss. Verdff. Siemens-Werk,
1937. Vol. 16, No. 2, p. 1. E. Spenke: Wiss.
Veroff. Siemens-Werk, 1937, Vol. 16, No. 2, p. 19.
J. B. Thompson and D. O. North at a meeting of
the Inst. of Radio Engineers on Nov. 16th, 1936,
gave similar results.

2 H. Rothe and W. Engbert: Telefunken Réhre,
1937, No. 11, p. 183.

where ¢ = 1.59 X 107! Coulomb is the elec-
tron charge

¢ the plate current.

6.000

5,000

4,000

3,000

Re N

2,000

1,000

mA
S

Fig. 1.—FEquivalent vesistance plotted against

slope. Measurved points weve observed on 4

valves type HIL4G. Full line is a theovetical
curve calculated from obsevved dala.

The equivalent resistance can be com-
puted from (1) as:

T, 1
R, = 0.64 T .. .. o (3)

A

where T, is the absolute room temperature.

The Johnson noise of the equivalent
resistance R, connected to the grid circuit
causes a current fluctuation as great as the
shot noise. The mean square voltage fluc-
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tuation on the terminals of a resistance R
of Temperature T deg. K is
E? = 4kTRAf

In TFig. 1 the equivalent resistances of 4
difierent valves type HL4G are plotted
against their slopes. (The slope has been
varied by the alteration of the grid bias.)
The figure shows also the theoretical curve
according to formula (3) with the measured
data T, = 1020 deg. K, T, = 297 deg. K,
o = 0.84, ie,
26
S

The shot effect is a function of the cathode
temperature according to the formulas (1),
(2), and (3). It was our intention to confirm
experimentally this theoretical result.

Method of the Measurement

We have measured the temperature of
the cathode above 1,000 deg. K pyrometri-
cally, at lower temperatures by measuring
the anode current in the retarding field
condition connecting grid and plate to-
gether!. At higher temperatures, applying
the pyrometrical method, we have used a
650 pp filter glass. The light emission of
the coated and uncoated nickel cathode was
tested and the temperature of the former
derived by putting the absorption of the

2,000*—"1 _I_ T—l—t— —T = ,4 ‘—v-]

R, =

100 | ‘\ 111 | ..-111

01 02 04 06 0810 2 4 6 81
Wh
Yig. 2.—Cathode temperature plotied against

the heater watts. The points o weve measured

pyvometrically, points + bv wmeans of the

vetavding field cuvvent method. The straight
line is T, = KW V45,

coated cathode equal to that of the uncoated
nickel sleeve.

1W. Heinze and W. Haas:

Zestschr. f. tech,
Phys., 1938, Vol. 19, No. 6, p. 1606.
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Fig. 2 shows the cathode temperature of
a valve type HL4G plotted in double loga-
rithmic scale as a function of the heating
power (W, = 1,V;). The tempecratures

found pyrometrically from the end of the
cathode were corrected by the addition of
30 deg. K in order to get the average tem-
cathode.

perature of the The straight

5.000—

4,000——

3.000t+—

Re 0

2,000

1.000}—— -{ ——‘ T
i

1 2

i
3 4 5 8 7 8 9

mA

Tig. 3.—The equivalent vesistances of a wvalve
type HL4G plotted against anode curvent for
various cathode temperatures.

line on the figure is drawn according to the
equation: W, = CT *°

The valve under test was connected to a
tuned amplifier (100 ke/s) feeding a square-
law dry-cell rectifier. (Syrutor type).

The equivalent resistance was measured
by varying a resistance put into the grid
circuit of the valve. That value of the
resistance which doubles the deflection of
the square law rectifier instrument is the
equivalent resistance.

The measurement of the weakening factor
was carried out by means of a tungsten
filament triode (Tungsram H3 type) con-
nected as a diode and comparing its tem-
perature-limited noise with the noise of the
valve under test. By adjusting the filament
current the anode current of the diode con-
nected in parallel with the tested valve was
increased till the output instrument showed
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twice the deflection. Noting the corre-
sponding value of the diode current (i,)
and taking its ratio to the plate current of
the valve under test we get the square of
the weakening factor. Thus:

2e1,4f = F*2edf
from which

22

7

Experimental Data and their Discussion

Figs. 5 and 4 represent the experimentally
observed equivalent resistances and weaken-
ing factors of a HI.4G valve plotted against
the anode current at several temperatures.
They show how the noise level is increased
by overheating or underheating the valve.
‘The increase is especially large in theunder-
heated state and grows with the anode
current. (The mutual conductance of the
valve under these conditions can be regarded
as constant for the same anode current.
The actual differences are less than 10 per
cent.)

The observed equivalent resistances —all
reduced to the slope S = 2.6 mA/V for normal
temperature and 6 mA anode current—are

04

03

02

F2

mA.

Fig. 4.—The weakening factors plotted against
anode current for vavious cathode temperatures.

plotted in Fig. 5 against the cathode tem-
perature and the heater voltage for various
plate currents. The straight line is the
theoretically calculated equivalent resistance
derived from equation (3).
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At low currents (1mA) in accordance with
Fig. 1, the observed equivalent resistances

11 ]

i
|

2.500

2.000

1.500

Re

1,000

500

S — " e
26 30 35 4? 45 5055 €0 651? 7‘5—>v£
%00 90C 1,000 1.100 1.200 1.300

Ry

Yig. 5.—The observed equivalent resistance of a

valve type HL4G plotted against cathode temn-

perature and the heater vollage at anode currents

of 1, 6, and 9 mA. The straight line is theove-
tically computed.

are higher than the theoretical ones. It is
striking how rapidly the noise level increases
in the region below 875 deg. K and over
1,050 deg. K.

The equivalent resistances measured at
6 mA anode current are in good agreement
with the theoretical line in the interval
925 deg.—1,100 deg. K. At the current of
9 mA this temperature interval is reduced
to oo deg. K. Beyond this region the noise
is very much increased.

The deviation of the noise value from the
theoretical one in the underlieated state is
to be explained by a non uniformity of the
cathode. There are spots on the cathode
especially on its end with lower temperature
of weak emission where the weakening effect
of the space charge is small. By increasing
the current the emission of this spots be-
comes temperature limited and the noise
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increases rapidly as is shown on Fig. 4 by
the curve corresponding to T = 848 deg. K.

With large currents at temperatures below
848 deg. K we obtained weakening factors
greater than unity. This leads to the
assumption that the increase of the noise
in the underheated state is at least partly
due to the Flicker effect in spite of the high
test frequency of 100 kc/s.

We thought that the increase of noise at
higher temperatures might be due to thermal
emission from the uncoated ends of the
cathode (low space charge), but valves con-
structed in such a manner that emission
from the ends was suppressed did not show
any reduction of the noise.

The increased noise at higher tempera-
tures may possibly be explained by the ion
emission of the cathode. The positive ions
coming from the cathode into the space
charge reduce the potential barrier enabling
some electrons which cannot normally over-
come the barrier to reach the anode. An
ion of the mass m, travelling a long time

in the space charge releases \/ i electrons
el

(mg mass of the electron) and gives rise to

an increased current fluctuation.!

Besides the disturbing effects found at
lower and higher temperatures our measure-
ments give evidence that the shot effect of
the space charge region can be considered
as the Johnson cffect of the resistance of the
cathode-control-grid gap of the valve. The
temperature of the resistance in accordance
with formula (1) is that of the cathode
multiplied by 0.64. The physical explana-
tion of this fact seems not to be fully under-
stood as yet.?

Some tubes show no agreement hetween
the observed and theoretical values over such
a wide temperature range as is scen in Fig. 5.
The previous treatment of the cathode has a
big effect on the magnitude of the noise.
The noise changes during the use of the valve
and shows a tendency to improve when the
valve is used at normal or slightly higher
temperatures. It takes sometimes only
mihutes but sometimes hours before the
noise approximates to its theoretical value.

Some valves heated a few tenths of a
volt less than the rated value gave an in-

1 E. Spenke : Wiss. Veroff. Stemens-Werk., 1938,
Vol. 17, No. 3, p. 94.
2D.A. Bell: Journ. I.E.E., 1938, Vol. 82, p. 522.
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crease of noise, whilst some gave a noise
corresponding to formula (1) only when
overheated.

The forming of the cathode and the
valve noise are closely related to each other.
Probably electron-microscopical observation
of the cathode surface combined with
measurements of the tube noise could give
valuable information on electron emission
phenomena.

I express my indebtedness to Dr. T.
Preisach for his kind help and valuable
advice which greatly facilitated my work.

Professor E. V. Appleton

HE King has approved the appointment of
Prof. E. V. Appleton, D.Sc., ILL.D., FR.S,
as successor to Sir Frank Smith, G.B.E,,
K.C.B.,, D.Sc.,, LL.D., F.R.S., who retired at the
end of January, as Secretary to the Committee of

the Privy Council for Scientific and Industrial
Resecarch.
Prot. Appleton, who is forty-six, has been

Jacksonian Professor of Natural Philosophy at
Cambridge University since 1936 and is a Fellow
of St. John's College, Cambridge. He is Chairman
of the National Committee for RRadio Telegraphy
and President of the International Union for
Scientific Radio Telegraphy.

Sir Frank Smith is relinquishing his post three
years earlier than the compulsory retiring age of
sixty-five, and we understand that he is to become
adviser on scientific research and development to
the Anglo-lranian Oil Company.

L.E.E. Meetings

Wireless Section.  ** Electrolytic Con-
densers "’ (illustrated by a film and
demonstrations), P. k. Coursey, B.Sc.
(Eng.), and S. N. Ray, M.Sc., B.Sc.
(Eng.). ) ) ]
Ordinary Meeting. ‘‘ The Empire Service
Broadcasting Station at Daventry,”
L.\W.Hayes and B. N. MacLarty, O.B.E.
Annual Dinner at Grosvenor House,
London, W.1.

Wireless Section. Symposium of papers
on ‘“ Direction Finding,” presented by
Dr. R. L. Smith-Rose.

The Industry
TUNGSRAM Comparison Chart, recently
issued by Tungsram Electric Lamp Works
(Great Britain) Ltd., 82/84, Theobalds Road,
London, W.C.1, shows the Tungsram equivalents of

various British, American and Continental trans-
mitting and high-power valves.

Feb. 1st.

Feb. 2nd.

Feb. gth.

Mar. 1st.

A new edition of the components and accessories
catalogue issued by A. I'. Bulgin Ltd., Abbey Road,
Barking, Essex, has just appeared. Over 1,300
items are described and in many cases reductions in
price have been made.
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The Physical Society’s Exhibition

Recent Developments in Commercial Test
Instruments

EA(ZH year the Ixhibition of the Physical
Society at the Imperial College of Science
and Technology affords an excellent oppor-
tunity for manufacturers to demonstrate and
discuss new measuring equipment with the technical
personnel of the wireless industry. This year’s
exhibition was the twenty-ninth of the series and
was held on January 3rd, sth and 5th.

Television and the current fashion for push-
button operated receivers have resulted in a few
new and specialised signal

A new lens system with self-contained lighting has
been devised for observing the direct-reading scales
and a mask obscures the irrelevant parts of the
scale.

In the improved Sullivan-Griffiths airect-reading
universal precision inductance Dbridge (range
1 pH.—100 H.) temperature-compensated inductance
standards give uniform accuracy over a range of
temperatures from 30° to 130°F. The overall
accuracy is 0.1 per cent. or o0.02 pH. Attachments

generators and oscillators, but
the greatest activity seems to
have been in connection with
measuring devices rather than
sources. There has been a
marked increase in the number
of valve-operated ammeters and
voltmeters and a general im-
provement in the sensitivity of

Sullivan silica-insulated
micvometer condenser.

meters of the moving-coil type. Bridges for general
impedance measurement are evidently in brisk
demand and the new types shown this year are all
of exceptional versatility. Cathode-ray indicators
for bridge balance are in common use and the
“ magic eve 7 type, as used in wireless receivers, is
being employed also in beat oscillators for the
adjustment of zero beat.

1. W. StLLivan, LTp., were showing an improved
model of the Sullivan-Griffiths direct-reading
dynatron oscillating wavemeter. The frequency
range is now 120 kc/s.—40 Mc/s. with an accuracy
of 1 part in 10,000 and stability of 5 parts in 10"

are available for the measurement of capacity
(10 ppl-1 pF) with an accuracy of 0.2 per cent.
and iron cored coils with superposed D.C. up to
200 mA. from 1 mH. to 100 H.

A precision heterodyne oscillator with a range of
0-160,000 ¢/s. has been developed in collaboration
with Mr. R. ]J. Halsey of the Post Officc Research
Section. Its construction is similar to that of the
Ryall-Sullivan oscillator and the output is constant
to o.rdb. between 100c¢/s. and 160,000 c/s.
Normally a logarithmic scale is fitted, but a linear
scale is available for carrier-frequency work, and
where accurate interpolation is required. The

Sullivan-Griffiths divect-reading univevsal precision inductance bridge.

www.americanradiohistorv.com
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setting accuracy is 0.5 per cent. irom j5c/s. to
10 kefs. and -~ 20c¢/s. from 10cC/s. to 160 kc/s.
The frequency stability is -- 5 c/s. and the harmonic
content 2 per cent. at an output of 1 watt.

Among components on this stand were noted a
beautitully made silica-insulated ricrometer con-
denser with a range of 5-13 pul¢ and an accurately
linear law for interpolation when measuring small
increments of capacity. Also some new inexpensive
temperature-compensated inductance standards
tapped in ten equal parts for use if desired with a
decade switch. Maximum values of 1,000, 10,000
and 100,000 pH are available and the highest coil
is adjusted to o.1 per cent.

New resistance units shown by MuirneaDp & Co.,
Lto., included constant-inductance resistance boxes
suitable for frequencies up to 4 Mc/s. or above.
These resistances are to the design of the Radio
Section of the P.O. Engineering Dept. and have
compensating coils of copper to maintain the
inductance constant when resistance loops are
added or subtracted.

High resistance decades with a total resistance
of 1 M& are now available, and the “ Munit "’ range
includes 8o db. attenuators in 35 db. steps using
only three keys and a series of cheap 1 per cent.
decades for educational work.

WIRELESS

Muirhead Tyvpe 384 logarithimic resistance box.

Other resistances include T, H and #» networks
in soldered metal cases with accessible top terminals,
and a useful logarithmic resistor (Type 38A) having
two eleven-stud dials with ranges of o-100,000 2
and o-r1oo M,

The new portable capacity bridge (Type T0A)
has been designed for general capacity measurement
and is direct reading to 1,110 uF on four decades
and has seven multiplving ratios giving a total
range from a few uuF to 1,000 uF. The power
factor balance control is calibrated in terms of
RwC over two ranges. Balance is indicated by a
small cathode-ray valve and the source is 50 ¢/s.
through a screenec mains transformer.
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Muivhead Type 104 portable capacity bridge.

I'or use in test equipment a new second-grade
variable air condenser (Type 30) has been intro-
duced. It is constructed of brass and gunmetal
and has a single cone bearing. The stator is sup-
ported on ‘* Calit ” insulation.

The resistance-capacity audio oscillator shown
last year appears in improved form. It now
covers 20 ¢/s. to go kcfs. in four ranges. Attention
has been given to frequency stabilitv and neon
stabilisers are used in the power supply circuit.
The harmonic content is constant with {requency
and of the order of 1 per cent. with an output of
1 watt. Harmonics above the third are negligible.
The Type 14A oscillator is designed to give any
ten fixed frequencies between 50 and 10,000 ¢/s.
Dust-cored coils are emploved in the master
oscillator which is followed by an amplifier giving
up to soom\. It is mains operated through
neon stabilisers.

Two other pieces of apparatus which should find
frequent use in communication work are the
Type 8A ampliier and Tvpe 1A amplitier-detector.
The former consists of two stages with a level
over-all gain of go db. between 40 and 10,000 cs.
Both input and output are matched to 600 2 and
there are two gain controls accurately calibrated
in twentyv-five steps of 2 db. and five steps of 1o db.
The Type 1A amplifier-detector comprises a high
gain R.C. coupled amplifier feeding a valve volt-
meter. It is sensitive to small inputs (4 « o M4 \V.
produces a readable deflection) vet is tolerant to
considerable overloads. The response is level
within - 2 db. from 30 c/s. to 20 kc/s. through
its input transformer or to 200 k¢/s. with direct
connection to the grid.

For checking irequency standards against the
clock a new chronograph (Muirhead-Bohn) has
been introduced, also a phonic motor counter with
starting and stopping clutch going up to 100,000
ke/s. on six dials.

A demonstration oscillograph with moving-
iron units for projecting two images on a large
screen was shown in operation. The mirrors are
arranged for belt or phonic motor drive, the latter
giving a stationary jo-cvcle image.
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The exhibit arranged by StanparRD TELE-
PHONES AND CABLES, Ltp., dealt with materials
as well as instruments, and demonstrations were
devised to illustrate the properties of the firm’s
selenium rectitiers, quartz crystals, nickel-iron
alloys, dust cores and valves. Standing waves in
ncon tubes were used to show that two L5486 valves
in push-pull were producing oscillations at a {re-
quency of the order of 250 Mc/s.

A new range of transmission measuring sets
was shown and also a compact O.B. amplifier and
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for the routine testing of paper condensers. The
test frequency is 50 c/s. and the direct reading
indicator may Dbe calibrated for talerances up to
1o per cent. The new variable condenser ganging
bridge is a modification of the capacity bridge
shown last year and works with a test frequency
of 1 Mc/s. The alignment may be checked at six
angular settings and as in the capacity bridge a
“magic eye ’ indicator is used to show when con-
tact with the test component has been satisfactorily
made. The circuit is devised so that the indicating

meter detlects in

opposite  direc-
tions for values
higher or lower
than the stan-
dard. Other
bridge-type in-
struments in-
clude a " ¢-
nieter’ in which

(Lefty Standard
Telephones O.B.
amplifier  and

power supply
unit.

(Below) British
Bhvsical Labora-
tories  variable
candenser gang-

mains unit housed in light suitcases

1ng bridge.

and designed to operate from a car
battery.

An interesting application of the
cathode-ray tube to watch-rate
timing wes demonstrated on this
stand. The watch under test is
compared with a standard watch
by superimposing the impulses
picked up on separate microphones
on a circular time base figure on the
end of the tube. Adjustments
normally take less than a minute
instead of several days.

Valves and applications of the
cathode-rayoscillograph also formed
the backbone of the exhibit of the
EpisoN Swan ELecTtric Co., Ltp.
The valves included the latest
“acorns” and short-wave valves
with graphiie anodes for use in
diathermy apparatus as well as glass
transmitting valves up to 1,500 W.
dissipation. The complete Iidiswan-
Walter electro-encephalograph

equipment, comprising a three-
channel amplifier system with an
over-all gain in each channel of the order of 5 X 10%
was shown. This epparatus, which is used for
studying electrical phenomena in the brain, has
three gas-focused cathode-ray tubes in which
simultaneous observations may be made.

BriTisH PHysicaL LABORATORIES, who specialise
in instruments for rapid production testing, were
showing a capacity bridge with arange of 0.01—10 pl°.

the power factor of condensers is compared with
a self-contained standard consisting of a condenser
of negligible power factor in series with a variable
resistance.

SALFORD ELECTRICAL INSTRUMENTS, LTD., were
again showing their miniature moving-coil meters,
rectifier and thermo-couple instruments for radio and
carrier frequencies. A new dynamometer watt-
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meter of the precision sub-standard type has been
added to the range of meters. Valve-operated
instruments include the well-known Salford diode

WIRELESS ENGINEER

Salford FElectrical Instruoments universal
ineter.

R

and acorn triode probe-type valve voltmeters,
and a new thermionic test set with all the pro-
perties of a sensitive galvanometer without its
disadvantages. It is virtually an amplifier followed
by a valve voltmeter in which the meter cannot
be damaged by overloading and is available for
battery or A.C. operation. The ranges are 1078
to 1 amp. D.C,, 107% to 1 amp. A.C. up to 20 Mc/s.
and 5 m\V. to 50 V. D.C. or A.C. The new universal
Q7 meter has a self-contained source covering
100 kcfs. to 5Mc/s. It is capable of measuring
the Q" factor of coils from 1o-—500, inductance
in two ranges from 1 uH. to 5 uH. and 5 xH. to
25 mH., capacity from 3 uuF. to 500 uuk. and may
be also used for the measurement of the power
factor of condensers, the distributed capacity of
large coils, the permitivity and loss factor of dielec-
trics and the effective value of high resistances at
radio frequencies.

Components were represented bv a wide range of
" Gecalloy ™ dust cores including the latest screw-
adjustable types and the new H.I. terminal with
ceramic insulation designed to reduce the pro-
portion of dielectrics included in the electrostatic
field. It has a dry resistance of ro—1* ohms and
10719 ohms under conditions of 8o per cent.
humidity. The capacity to earth is 2.5 upF. and
the power factor at 1 Mc/s. is 5 » 1074 The

Component parts of the Salford H.F. terminal.
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breakdown voltage is 2,000 and the working
voltage 1,000 A.C.

Once again the stand of Marcon-Ekco INsTRU-
MENTs, LTD., was notable for its prolific display of
new designs. The range of signal generators has
been extended by the addition of three new models.
The Type TI'492 pre-set signal generator for the
production testing and servicing of push-button
receivers provides sixteen push-button selected
frequencies between 100 ke/s. and 25 Mc/s. The
R.F. output is constant at all frequencies and may
be modulated internally at jooc/s. Special atten-
tion has been paid to frequency stability in view
of the purpose for which this instrument will be

Marconi-Ekco  Type TME18 field

measiring equipment.

strength

used. An acorn oscillator valve working in con-
junction with a concentric transmission line is
employed in the Type Tl's517 U.S.\V. signal gene-
rator covering the range from 150-300 Mc/s.
There is a calibrated output attenuator and joo
c/s. internal modulation is provided. The Type
TF410 video oscillator has been developed for the
testing of television circuits. It covers a range of
toc/s.—2 Mc/s. and has two output ranges from
1mV.-1 V. and 1-10 V.

wWAWW-americanradiohistornv.com
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Two new field strength measuring sets have been
developed. The Type TME18 succeeds the earlier
TME4 and functions on the substitution signal
principle ; it is virtually direct-reading and there
are facilities for internal cross-checking of the
calibration. The output is versatile and may be
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and unbalanced impedance meesurements up to
20 Mc/s. have been introduced and a universal
impedance bridge, TF373, makes its appearance
for the first time. It is direct reading over seven
decades for capacity, inductance and resistance, and
may also be used for coil magnification and con-

connected to a meter, moving-coil recorder or
cathode-ray oscillograph. The alternative power
supplies are A.C. mains or 6-volt car battery.
The Type TME14 U.S.\W. field strength measuring
set also works on the substitution signal principle,
and covers the range from 3-15 metres. Dipole
or frame aerials may be used and the whole receiver,
which is screened, may be rotated on a tripod
with 360-degree calibrated head for directional
work.

On the acoustic side, the Type TF,29 Audio-
graph for taking loud speaker curves is now avail-
able in its final form. A new wave analyser
(Type TI455) has also been introduced. It operates
on the heterodyne principle and a bridge circuit
is used to balance out the fundamental. A two-
stage crystal filter having a flat-topped char-
acteristic 5c/s. wide, accepts the 50 kc/s. beat
component which is then measured by a valve
voltmeter with a range of 100 V. to 300 V. The
analyser may be used for modulating radio signals
and a distortion-free detector has been included
for this purpose. The power supply is from self-
contained batteries.

The transmission monitor Type OA118 has been
designed to check the quality of modulation in
transmitting stations. Modulation depth is
measured by a peak voltmeter which is arranged
to observe positive or negative pcaks separately.
A trigger circuit may be pre-set to give visunal
warning of over-modulation. TFor checking dis-
tortion the transmitter is modulated by a pure
400 c/s. note generated in the channel and the
output is passed through a linear detector followed
by a high-pass filter and a wvalve voltmeter.
Measurements of noise may also be made and
weighting networks, e.g., following the characteristic
of the air, are available.

A scries of R.F. impedance bridges for balanced

Mavconi-IFkco
(above) Type
T F455 wave
analyser, (Right)
Type O0A118
transmission
wmonitor.

denscr loss. A continuously variable dial is included
from which comparative readings to o.1 per cent.
mav be made. The absolute accuracy of the bridge
is 4+ 1 per cent. and a single knob control selects
the proper bridge circuit supply and balance
indicator.

A phase discriminating visual detector of the
cathode-ray tvpe has also been developed for use
in A.C. bridge networks where the phase distortion
may be serious. One pair of plates is connected to
the A.C. source and the other to the out-of-balance
bridge voltage. The inclination of the axes of the
ellipse indicates phase and the length of one axis
the magnitude of the unbalanced voltage.

A cathode-ray balance indicator is also used in
the bridge circuit tester which was shown by
A. C. Cossor, Ltp. The oscilloscope, Model 3339,
used for this purpose is a versatile instrument. It
makes use of a 4}-inch tube which may be operated
with a single or double beam. Each set of plates
has its own amplifier which is level to 2 Mc/s. with
a gain of 500. Amplifiers may be connected in
cascade for single beam working when a magnifica-
tion of 3,000 is obtained with a level response up

wwWwW.americanradiohistorv.com
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to 100 kc/s. A hard-valve time base with a range
of 4 ¢/s. to 4 Mc/s. is included in the instrument.
Other cathode-ray apparatus shown on this
stand include complete pressure recording gear ior
work on internal combustion engines and a portable
cardiograph (Model 3310) with a fluorescent screen
having a long after-glow suitable for both visual
and photographic observation. A press key injects
1mV. for standardising the gain of the amplifier.
THE MULLARD WIRELESS ServiCE Co., LTtD.,
were showing their Type GM3152 and GM3153
cathode - ray oscillographs and other service
apparatus including the Type GMyrjo capacity

Cossor Model 3339 cathode-ray oscilloscope.

and resistance bridge and the Tvpe GM2304 audio
frequency oscillator. Another interesting instru-
ment was the R.A.E.-Mullard detonation meter.
This uses a ‘‘ magic eve "' indicator which tHashes
when detonation is present in the engine under
test. The principle of operation depends upon the
segregation by a high-pass filter of the frequencies
above 2,000 c¢/s. which are usually associated with
the phenomenon of detonation.

A representative selection of American instru
ments by lerris, DBallantine, Boonton, Clough
Brengle, etc., were shown by LELAND [INSTRUMENTS,
Ltp. Among the signal generators the Terris
Model 22A was noted as a suitable instrument to
fill the gap which has hitherto existed between the
more expensive laboratory signal genecrators and
servicemen's oscillators. It is compact and works
from A.C. mains, has a range of 85 kc/s. to 25 Mc/s.
and a calibrated modulation meter. The tuning
scales are individually calibrated and a slow-motion
drive is included for taking selectivity curves.
Another compact signal gencrator for television
development work is the Ferris Model 18B. It
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has a range of 4-150Mc/s. and a calibrated
attenuator of the transmissien line tyvpe which

Ferris Model 32 field strength and
noise metey.

includes the leads and gives outputs from o.r uV.
too.1 V.

The Ferris Model 32 field strength and noise
meter is an extremely compact instrument. Its
over-all dimensions are approximatelv 7 X 12} X

Clough Brengle Model 130 tmpedance bridge.

WAAA-aeficaltadiohiston/scom
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gin. and it is available for battery, A.C. mains or
6-volt vibratory power supplies. The meter is
calibrated both in db. and microvolts and may be
used as a two-terminal microvoltmeter without
the collapsible external aerial rod. The field
intensity range 1s 0.2 pV/metre-2 'V /metre and the
frequency ranges are 150—350 kc/s. and 5350 kc/s.-
20 Mc s.

The Clongh Brengle instruments would appear to
be well swited tor works production testing and
servicing and a complete rack-mounted serviceman’s
equipment including cathode ray gear for circuit
alignment was shown. A cathode-ray tuning
indicator i5 used in the Clough Brengle Model 130
bridge which may be used to measure transformer
turn ratios as well as the usual resistance, capacity,
power tactor and condenser leakage.

The Boenton ' Q' meter (Type 100.\) may now
be fitted with an attachment which stabilises the
frequency source and supplies a backing-otf current
for the indicating meter, thus increasing the gencral
sensitivity and making possible the accurate
measurement of power factor and dielectric constant
of insulating materials. The new beat frequency

Ballantine Model 300 electronic wvoltmneter.

generator (Type 140\) by the same firm 1s a
versatile instrument with a range of 2o0c¢/s. to
5 Mc/s. in two bands overlapping at 30 kc/s. With
resistance output a continuously variable voltage
from 1 m\V. to 32 V. is available, or power up to

1 watt may be taken with a suitable external load.
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A third arrangement gives transtormer coupling
up to 30 ke/s.

Notable meters shown on this stand were the
Clough Brengle Model 120 with a sensitivity of
20,000 /V. and the new Model 185 with 4-inch
scale and no fewer than twenty ranges including db.
scales referred to 6 mW. The Ballantine Model 300
electronic voltmeter was also shown. This instru-
ment consists of an input amplifier with negative
feedback followed by a logarithmic valve voltmeter
calibrated with a linear db. scale. The frequency
range extends from 10c/s. to r1ookc/s. and a
readable deflection is obtained for an input of t mV'.
With its long scale it can be turned into a noise
meter by connecting a high-grade microphone
directly to the input terminals. External shunts
are available fov extending the normal maximumn
input of 100 V. up to 10 kV.

IThe “AVO " series of meters made by the

“CAVO " low-resistance ohmmeter.
AvtomaTic Coir WINDER AND LELECTRICAL EQUIP-
MENT Co. LTp. has been extended by the addition
ot a useful low-resistance ohmmeter. This is
similar in size to the D.C. *“ Avominor ”’ and has
two ranges of 020 and o-3500 ohms. On the lower
range 2 ohms results in approximately hali-scale
deflection and readings down to {4th ohm can be
estimated. The new “ AVO '’ test bridge for
operation from A.C. mains is capable of measuring
resistances from 100 to 1o MQ and capacity from
10 upF. to 10 417 ; also inductances against an
external standard. There is an auxiliary control
by means of which the power tactor of clectrolytic
condensers mayv be measured and a neon indicator
is uscd for leakage in paper condensers. The valve
voltmeter balance indicator can be used externally
il desired.

This firm was also showing an interesting toroidal
coil winder in the experimental stage.

The Barpwin InstruMeExT Co. LTD. have
designed a neat bridge key with terminals which



78 THE WIRELESS ENGINEER

serves as a junction box for assembling components
in a bridge circuit. The key has multiple contacts
and the initial pressure connects the bridge supply
and applies a low resistance shunt to the galvano-
meter. Further depression of the key reduces and
finally removes the shunt across the galvanometer
in three stages. They were also showing a voltage
variation meter for measuring machine fluctuations
in which mains voltage is compared in a ditferential
centre zero voltmeter with a neon stabilised source
of voltage. Three degrees of sensitivity are provided
for reading the total voltage and voltage variations
of + 1 per cent. or 4 10 per cent. of the normal.

Cambridge permanent magnet Einthoven string
galvanometer.

The CAMBRIDGE INSTRUMENT Co. L1p. this year
devoted the whole of their stand to meters and
galvanometers. A new range of Unipivots has
been introduced, the Type LX having an increase
in sensitivity of 2.4 times and the Type LY four
times that of earlier models.

Advantage has been taken of the new magnetic
alloys to produce a permanent magnet version
of the Einthoven string galvanometer. The fibre
cases are made of a material with negligible tem-
perature coefficient and are made accurately inter-
changeable.

A series of ' Pot "’ vibration galvanometers were
also shown in which mechanical tuning is possible
over a few cycles on either side of the standard
frequencies of 50, 100, 800 and 1,000c(s. The
same galvanometer is used in the “ Spot " instru-
ments which are enclosed in a metal case with lamp
and scale. The sensitivity is 15 mm/pA.

ErLiort Bros. (Lonpon) LTD. were showing a
series of long scale moving-coil instruments with
angular deflections of 250° and scale diameters
of 2} and 36ins. Another of their new products
is a portable millivolt potentiometer for checking
thermo-couples. The ranges are 0-30 and 30-
60mV. and a 2 mV. division on the potentiometer
dial represents 0.01 mV. The instruments includes
a standard cell and suspended pointer galvanometer
for calibration.

EvERETT EDGCUMBE AND Co. L1D. have several
new output meters for communication engineering.
There is a micro-wattmeter with three ranges of
200, 2,000 and 20,000 uW. full scale in which the
first half-inch on the lowest scale is cquivalent
to 10 uW. There is also a power output meter
with four ranges of 5, 50, 500 and 5,000 mW. full
scale in which a multi-range input transformer
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with tappings on both primary and secondary
gives a range of impedance values from 2-12,500 £.
A last-minute arrival on the stand was a thyratron
peak voltmeter of the self-resetting type using a neon
lamp as an indicator.

This firm has also developed a very practical
beat-tone oscillator intended primarily for loud
speaker testing. The output is 2 watts and the
frequency range 5-10,000c/s. A novel feature is
the production from the rectifier of the instrument
of sufficient current for energising the field of the
loud speaker under test.

The well-known portable vibration galvano-
meters made by H. TinsLEy & Co. are now fitted
with an improved optical system and the taut-
suspension galvanometer has been redesigned
giving a seven-fold increase of sensitivity. The
period of this instrument is of the order of 2 seconds.
It can be supplied in a neat cast metal case or on a

temporary baseboard for incorporation in test
instruments.
ERNEST TURNER ELECTRICAL INSTRUMENTS,

L1p. were showing some of the 6-inch moving-coil
meters which they have supplied for use in some of
the B.B.C. transmitting stations. They were also
showing some miniature horizontal edgewise scale
moving-coil meters with scale lengths of just over
2 ins. Another development is the production of
shunts and series resistances moulded in solid
bakelite and suitable for use where space is limited.

A new series of rotary resistances with vernier
dial control consisting of a single turn supple-
mentary resistance operated by a knob concentric
with the main control have been introduced by
the BritisH ELECTRICAL REsisTANCE Co. LTD,,
who have also designed a range of completely
shrouded slider resistances which comply with the
Home Office regulations for use in factories, schools,
etc. For the routine testing of components for flash
over at high voltage, this firm has.also produced
an insulation test set incorporating an H.T. trans-
former and potentiometer giving continuous varia-
tion from o0-2,500 v. and using a valve voltieter
to indicate leakage. The whole is mounted in a
metal case with a suitable circuit bracket ready for
wall mounting.

On the stand of ERIE REsistor Ltv. the
principal items of interest were the Urdox pro-
tective resistances which find application in series
with components such as pilot lamps, electrolytic
condensers, etc., which may suffer from initial
surges particularly in A.C./D.C. receivers. These
resistances show a marked negative temperature
coefficient and have been used in association with
barretter lamps to improve the regulation.

Still further uses are being found for the efficient
nickel-cobalt-aluminium magnetic alloys, and
DARwINS LTD. were showing a magnet of the disc
type which can be used as an electron lens for
focusing the beam in cathode-ray tubes.

Although as vet in the experimental stage the
cathode-ray mariner's compass shown by HENRY
HucgHes & Son Ltp. shows distinct promise, since
all troubles which have been associated with the
inertia of compass cards are circumvented. A
special tube has been developed for this purpose,
in which the low-velocity electron stream is readily
deflected by the horizontal component of the earth’s.
magnetic field.

WiWW.americanradiohistops.com
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PROPAGATION OF WAVES

412. THE Quasi-OpTics OF ULTRA-SHORT-WAVE
GUIDES [Mathematical Theory]. — H.
Buchholz. (E.N.T., Oct. 1938, Vol. 15,
No. 10, pp. 297-320.)

Author’s summary :(—This paper investigates the
influence of a long ultra-short-wave cable of circular
cross-section on the radiation of electromagnetic
waves from a coaxial ring-shaped emitter composed
of elementary dipoles parallel to the space axis.
In §u a suitable mathematical relation is first
found for the primary Hertzian vector of such an
emitter, and the nature of the emitted electro-
magnetic waves is then discussed in +etail. Ior
waves of the type thus recognised as predominant,
§ 1 deals with the question of behaviour on transit
through a coaxial cylindrical surface separating
two homogeneous spaces with different material
constants. No account is first taken of the fact
that the waves travelling in the inner space cannot
be propagated undisturbed, owing to their spatial
convergence towards the axis. TUnder these
circumstances, the effect of the surface of separation
can be uniquely described by various reflection and
refraction coefficients, for which definite mathe-
matical relations are deduced. In § 1v the investiga-
tion of this question is extended to consider the
effect of the cylinder axis on the course of the
waves. The formulae for the reflection and
refraction coefficients in this case are determined.

§ v discusses the fundamental difference between
these two groups of reflection and refraction
coefficients.  \While the absolute values of the
coefficients R of the first group can never become
greater than unity, the coefficients S of the second
group can even have infinite absolute values for
detfinite discrete values of their argument. The
physical cause of this difference in behaviour is
fully discussed. The special values for which the
coefficients S are thus abnormally large correspond
to the critical natural frequencies characteristic of
ultra-short-wave cables. In §vi the formulae
developed in preceding paragraphs are used to

write down the general integral relations for the
field produced by a ring-shaped emitter and acted
on by the short-wave guide. In the case of the
dielectric short-wave guide, these very complicated
expressions are transformed into a form suitable for
numerical calculation, for points at a distance {from
the radiation source large compared with the
wavelength.

In the last § vir it is shown that, under suitable
conditions as to frequency, the irradiation by the
emitter of any point of observation occurs approxi-
mately according to optical laws. The total field
at any point can thus be split up into as many
separate parts as the number of ways by which an
optical ray could pass from the emitter to the
point. For instance, if the emitter and the point
lie outside the wave guide, the point is irradiated
by the direct ray, by the ray retlected once at the
exterior of the wave guide, and by the infinite
number of rays which undergo an increasingly large
number of reflections in the interior of the wave
guide (Fig. 13). If the wave guide consists of a
loss-loaded dielectric or actually of metal, the
strong attenuation of the waves within the guide
really reduces this infinite multiplicity of rays to
the two paths first mentioned.

413. PrROPAGATION IN DiIgELEcTRIC CABLES, and
THe PossiBLE UTIiLisATION OF CIRCULAR
GuUIDE-CABLES [including Demonstration of
Type H; Wave of 2.5 cm along 1.8 cm-Diam.
Tube : the Unique Property of the H, Wave
and Its Suggestiveness for Telecommunica-

tion].—I.. Brillouin: M. Clavier. (Génie
Civil, 10th Dec. 1938, Vol. 113, No. 24,
pPpP. 504-505: p. 505.) Summaries only.

414. THE TRraNsMIsSION OF DaMPED ELECTRO-
MAGNETIC WAVES THROUGH SmaLL Horrow
MeraL  TuBEs  [Observations].—H. E.
Hartig & A. M. Mellon. (Phys. Review,
15th Oct. 1938, Series 2, Vol. 54, No. 8§,
p- 646.)
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415. REFLECTION AND ABSORPTION OF ELECTRO-
MAGNETIC WAVES BY DIELECTRIC STRATA.—
G. W. O. H. (See 559.)

416. CORRECTIONS TO THE PAPER: ‘‘ REFLECTION
AND ABSORPTION OF DECIMETRE MWAVES AT
PLANE DIELECTRIC STRATA.”—Dallenbach &
Kleinsteuber. (See 558.)

417. ULTRA - SHORT - WAVE  TRANSMISSION AND
ATMOSPHERIC IRREGULARITIES [Study of
1.6-5 m Fading over 70 Mile Ocean Path :
Horizontal and Vertical Polarisations :
Simultaneous Observation of Two Different
Wavelengths in Same Polarisation : Tenta-
tive Explanation of Results: Comparison
with Results of Other Observers: *‘ Air-
plane ”’ Fadings: etc.].—C. R. Englund,
A. B. Crawford, & W. W. Mumiord. (Bell
S. Tech. Journ., Oct. 1938, Vol. 17, No. 4,
PP 489-519.)

418. Liviting Waves [of Length about 10 m]
aND THE IoNospHERE : 111.—O. Burkard.
(Hochf:tech. u. Elek:akus., Oct. 1938, Vol. 52,
No. 4, pp. 142-146.)

For previous work see 3452 of 1938. Observations
made by German amateur stations on waves of
length about 1om during the period Jan.—April
1936 are now analysed to show the propagation
phenomena in winter months at times of high solar
activity. 81 (Figs. 1—4) deals with the traffic
density during the day. The afternoon maximum
is very marked ; there is also a definite maximum
during the morning hours. The results are com-
pared with American data of ionisation in ¥,
region. In § 11 the range of these limiting waves is
discussed and shown graphically in Fig. 5. The
following propagation rules are deduced from the
observations : ““ (1) A limiting wave of about 1om
length is only bent back to earth—at a greater or
less distance from the emitter—if at the point where
the waves first strike the F, region the ionisation
is at least large enough to correspond to a critical
frequencyv of about 7.8 Mc/s ; (2) propagation in the
ionosphere only occurs where the ionisation of F,
region is stronger than at the point of incidence;
(3) the wave reaches the earth’s surface again
where the ionisation of IY, region has about the
same value as at the point of incidence ; (4) ground-
wave propagation is independent of the state of
I'y region.” Figs. 6-9 compare observation and
expectation of traffic possibilities for various dis-
tances ; Table 3 shows how the communications
are distributed over the carth.

419. REMARKS ON THE PaPirR BY [. FENDLER:
‘“ VARIATIONS IN THE TRANSMISSION Cox-
DITIONS OF A LIMITING WAVE (Io m) IN THE
YEARS 1935 to 1937”7 [Intra-Luropean
Communication due to Processes in F, Region
rather than in I Region].—O. Burkard :
Fendler.  (Hochf:tech. w. Elek:akus., Oct.
1938, Vol. 52, No. 4, pp. 147-148.) For
Fendler's paper see 3451 of 1938.
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420. AMATEUR OBSERVATIONS OF SHORT- [and
Ultra-Short-] WaVE PPROPAGATION, AND
SciEnTIFIC RESEarCH [Defects to which
Amateur Observations are liable: Advice
on Useful I‘ields of Work: etc.]—H. A.
Hess. (Funktech. Monatshefte, Nov. 1938,
No. 11, pp. 339-341.) The writer’s own
researches, at first as an amateur and then
at the Berlin Institute under Leithduser,
have been dealt with in numerous past
abstracts.

421. Tue CoMPLEX STRUCTURE OF THE LOWER
STRATOSPHERE [Results on Invasions of
Polar and Tropical Air, etc., based on Radio
Soundings].—V. Mironovitch & A. Viaut.
(Compies Rendus, 7th Nov. 1938, Vol. 207,
No. 19, pp. 866-869.)

422. PROPAGATION OF WAVE-PACKETS
OBLIQUELY UPON A STRATIFIED DOUBLY-
REFRACTING JoNospHERE.—H. G. Booker.
(Phal. Trans. Rov. Soc. Lond., Series A,
3oth Sept. 1938, Vol. 237, No. 781, pp. 411—

[NCIDENT

451.) For previous references to this work
see 1286 & 3460 of 1938.

423. NuEw Darta oN DIRECTION oF [Short-] WaVE
PropragaTion.—Feldman. (See 556.)

424. CHARACTERISTICS OF SKv - WAVE  TRANS-
MISSION : A Discussion ofF SoME HigH-
I'reQUENCY  TRANSMISSION  IEFFECTS  OF
PrACTICAL INTEREST TO THE AMATEUR.—
H. Selvidge. (QS7, Oct. 1933, Vol. 22,
No. 10, pp. 32-35 and 92 . . 100)

425. SKIP DISTANCE OF 14 Mc/s WAVES APPEARS
TO BE CONSIDERABLY GREATER IN U.S.A.
THAN IN ENGLAND.— " Log-Roller.” (World-
Radio, 2nd Dec. 1938, Vol. 27, p. 8: para-
graph only))

FurTtHER INVESTIGATIONS OF VERY Long
WAVES REFLECTED FROM THE [ONOSPHERE
[Information about Downcoming Wave
on 16 ke/s: Retlection Height 67 km:
Relation of Anomalous Decreases of Re-
flection lieight to H.F. Fade-Outs, etc.].—
K. G. Budden, J. A. Ratcliffe, & M. V.
Wilkes. (Proc. Roy. Soc., Series A, 7th Nov.
1938, Vol. 168, No. 934, pp. S129-S 130
abstract only.) lixtension of the work
dealt with in 1 of 1937. See also Budden,
4225 of 1938.

427. ORIGIN OF THE E LAYER OF THE IONOSPHERE
[Strong Absorption resulting in Photo-
lonisation of Molecular Oxygen beginning
at A744 AU].—S. K. Mitra. (Nature,
1gth Nov. 1938, Vol. 142, pp. 914-915:
preliminary letter.)

426.

428. DISSOCIATION, RECOMBINATION, AND ATTACH-
MENT PRrOCESSES IN THE UPPER ATMO-
SPHERE : II-—THE RATE oF RECOMBINATION
[ Possibility of Two-Body Recombination of
Negative and Positive Ions|.—D. R. Bates,
R. A. Buckingham, H. S. W. Massev, &
J. J. Unwin. (Proc. Roy. Soc., Series A,
7th Nov. 1938, Vol. 168, No. 934, p. S132:
abstract onlv.) TFor I see Massey, 1288 oi
1938.
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429.

430.

431.

432.

433.

434.

436.

437

438.

439.

“ NEsaTtivi Tons ”’ [Book Review | .—H. S. \W.
Massey. (Wireless Engineer, Nov. 1938,
Vol. 15, No. 182, p. 615.) Including their
formation in glow discharges and in the
upper atmosphere.

RADID TRANSMISSION AND THE JONOSPHERE
[Dellinger Fade-Outs, Iliffect of Sunspot
Activity & Magnetic Disturbances, Schedul-
ing of Trans-Atlantic Broadcast Programmes,
etc.|.—(Nature, 26th Nov. 1938, Vol. 142,
p. 965 : notes from article in Radio Review
of Australia.)

ANOTHER LARGE SunspoT [in Early Nov.
1038 :  Data].—(Nature, 12th Nov. 1938,
Vol. 142, p. 870)

SoME RECENT OBSERVATIONS OF SUNSPOT
SpEcTRA [particularly in Infra-Red and
Ultra-Violet].—H. D. Babcock. (Proc. Nat.
Acad. Sci., 15th Dec. 1938, Vol. 24, No. 12,
Pp- 525-527.)

THeE HIiGHEST ERUPTIVE
E. Pettit. (Scient. Monthly,

pp. 421-428.)

PROMINENCES.—
Nov. 1938,

BounDarRYy WAVES AT A SURFACE OF Dis-
conTtiNUITY [Calculations for Two-Dimen-
sional  Earthquake Problem : Largest
Amplitudes in  Horizontal Distortional
Waves : Conversion of Energy of Certain
Body Waves into Boundary Waves at
Surface of Discontinuity : etc.]. — K.
Sezawa & K. Kanai. (Nature, 26th Nov.
1938, Vol. 142, p. 962 : note on paper in
Bull. arthquake Res. Inst, Tokyo Imnp.
Univ.)

ATMOSPHERICS AND ATMOSPHERIC
ELECTRICITY

5. ‘“ ANNEE POLAIRE INTERNATIONALE 1932/1933:

ParticipaTiON FRANGAISE, ToME II "' [Book
Review|.—(Rev. Gén. de I’ Elec., 15t Oct. 1938,
Vol. 44, No. 13, p. 390.)

Progressive LiGHTNING : VI.—Schonland,
Malan, & Collens. (Proc. Roy. Soc., Series A,
25th Nov. 1938, Vol. 168, No. 935, pp. 455—

469.) An abstract was dealt with in 44 of
January.
LIGHTNING TO THE LEMPIRE STATE BUILD-

ING [Combined Photographic/Oscillographic
Studies : Additional Light on Discharge
Mechanism].—X. DB. McEachron. (Elec.
Engincering, Dec. 1938, Vol. 57, No. 12,
Sec. ©, pp. 493-505 and 507.)

LIGHTNING CURRENT MEASUREMENTS IN
Norway.—K. Iiie. (E.T.Z., 10th Nov. 1938,
Vol. 50, No. 45, pp. 1217-1218: summary
only.;

MicHanisM oF THE Loxg Sparx.—T. E.
Allibone.  (Electvician, 11th Nov. 1938,
Vol. 121, pp. 567-568 : summary of L.E.LL.
paper and Discussion.)

THE WIRELESS ENGINEER 81

440. IoNISATION OF AIR IN AN AIR-CONDITIONED
BriLpiNGg [Increased Ionisation with Slight
Excess of Negative over Dositive Ions :
Resemblance to Mountain Climate].—F.
Béhounek & J. Kletschka. (Nature, 26th
Nov. 1938, Vol. 142, p. 956.)

SIGN PREFERENCE IN CLOUD CONDENSATION
oN Gasrous Ions [of Non-Polar Organic
Vapours : Any Negative Sign Preferences
are probably due to Traces of Water
Vapour].—]. W. Beckman & L. B. Loeb.
(Phys. Review, 15th Nov. 1938, Series 2,
Vol. 54, No. 10, pp. 862-863.)

441.

I’ROGRESS IN WEATHER FORECASTING.—W. R.
Gregg. (Iclec.  Engineering, Oct. 1938,
Vol. 57, No. 10, pp. 405—412.)

442

APPLICATION OF CLAY’S NEW VALUE OF THE
JAFFE-ZANSTRA COEFFICIENT FOR AIR TO
HiGH-PRESSURE JON-CURRENT MEASURE-
MENTS.—J. W. Broxon & G. T. Merideth.
(Phys. Review, 15th Oct. 1938, Series 2,
Vol. 54, No. 8, pp. 605-608.)

443.

THE SysTEMATIC RECORDING OF THE IN-
TENSITY oF THE CosMIic RaAYS, AT THE
NATIONAL GEOPHYSICAL INSTITUTE, ROME,
and MULTIPLICATIVE PROCESSES OF THE
CosMmic RaADIATION IN THE UPPER ATMO-
SPHERE.—G. Bernardini: M. Schonberg.
(La Ricerca Scient., 15th/31st Oct. 1938,
Series 2, Year 9, Vol. 2, No. 7/8, pp. 397—
407 : DP. 459461,

PROPERTIES OF CIRCUITS

445. A NEw METHOD oF CONNECTION OF A MuULTI-
GriD VALVE ForR D.C. AmrriricartioN [for
Measuring Durposes, Automatic Control
(AVC, ATC, Contrast Control, etc.) and
Other Applications : Control Voltage less
than 1 Volt]. —H. Boucke. (Funkfech.
Monatshefte, Nov. 1938, No. 11, pp. 321-325.)

Two of the grids are used as control grids, so as
to give two stages of d.c. amplification in one single
valve. I’ig. 1 shows the circuit for a hexode.

“The d.c. voltage to be amplified, L, is applied

to the first grid. Any change in this negative

voltage is transferred, amplified, to the resistance

R, in the lead to the second, positive screen grid.

This voltage change is handed on by the resist-

ance R, to the current-distributing grid 4, which

in this connection is given a negative voltage
regulated by the potentiometer R;. In this way
the current-distributing grid, with a suthiciently
loose coupling to the screen grid, functions in the
sensitive negative region of its characteristic
(Fig. 1b) [the working point P is adjusted, accord-
ing to the purpose to which the circuit is being
put, either to the middle of the characteristic or
to somewhere near a bend]. Thus the anode
current is subjected to the action of two control
electrodes working in opposition, since the pro-
duction of the second control process by the first
is accompanied by a phase reversal. Since, how-
ever, the second control voltage 1s derived through
one amplifyving stage from the first, the current-
distributing control so much predominates, if the
circuit values are correct, that a very considerable

C 2

444.
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rise in amplification is obtained [e.g. 4.5 instead
of the normal 1.5ma/v]. But considerably
steeper slopes can be obtained easily, for instance
by providing d.c. regeneration, which is readily
accomplished owing to the conditions of phase ™’
[e.g. as in Fig. 4 or (more stable and easier to
adjust) the shghtly modified Fig. 3, which will
give a max. slope of 12 ma/v: at the limits of
stability, values of 100 ma/v are obtainable, and
slopes of 20-30 ma/v are not difficult to deal with
if the supply voltages are kept very strictly
constant].

446. BrRiDGE GrID Circults.—V. E. Vartel’ski.
({zvestiya Ilektroprom. Slab. Toka, No. 10,
1938, Pp. 49-54.) }

A discussion is presented of the operation of an
electronic or ionic valve in a phase- and amplitude-
regulating circuit. For this purpose the grid
circuit of the valve is connected across the diagonal
of a bridge circuit, an e.m.f. is applied across the
other pair of bridge arms, and the anode circuit is
connected across one of the bridge arms. Then,
depending on the values of the complex resistances
from which the bridge is made up, the grid voltage
of the valve will vary with respect to the anode
voltage either in amplitude or in phase or in both.
Four different cases are considered separately ;
for each of these, vector diagrams are drawn and
formulae are derived determining the ratio of the
grid and anode voltages and their phase displace-
ment.

447. ANALYsIS AND DEsiGN oF HarmonNic GEN-
ERATORS.—Terman. (See 474.)

ELECTRON-OPTICAL SPECTRUM ANALYSIS OF
H.F. OsciLLations.—Hollmann.  (Natuy-
wiss., 11th Nov. 19638, Vol. 26, No. 45,
p. 742.) Further application of the inversion
spectrograph dealt with in 274 of January.

449. ON  SoME DPROPERTIES OF OSCILLATORY
Circurrs.—G. Rutelli. (La Ricevca Scient.,
15th/31st Oct. 1938, Series 2, Year g, Vol. 2,
No. 7/8, pp. 364-378.) )

Author’s  sumimnary :—* Certain properties of
oscillatory circuits are revealed on which can be
based various methods for the measurement of
inductance and capacitance; in particular it is
shown that cymometers [wavemeters] and vario-

448.

meters can be transformed respectively into
direct-reading inductometers and capacitance-
meters. In the second part of the paper a study

is made of the effect, on true resonance, of the
parasitic capacitance of the coil which couples the
measuring circuit to the source of oscillations ;
the equations which allow the resulting errors to
be eliminated are given. In a further article, to
be published later, a r.f. inductometer will be
described which has been built on the basis of the
present paper, and experimental results with this
will be discussed.

450. Locus Curves 1x HigH-FrReQurncy TEcH-
NIQUE [with Construction and Examples :
e.g. for Iinding the Open-Circuit A.C.
Resistance of an lmpedance Network with
Losses].—H. Awender & O. Lange. (Funk-
tech. Monatshefte, Oct. 1938, No. 10, pp.
289-299.)
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451. ELEMENTARY PRrROCESs ror THE CALcULA-
TION OF TRANSIENT REGIMES, USING IM-
AGINARY Nortations.—E. Fromy. (Rev.
Gén. de I'Elec., 26th Nov. & 3rd Dec. 1938,
Vol. 44, Nos. 21 & 22, pp. 607-681 & 703—
715.)

AN ANALYSIS OF THE TRANSIENTS PRODUCED
WHEN A SiNusoipaL E.M.F. 1s APPLIED TO
A CIRCUIT CONTAINING A RECTIFIER.—I. S.
Gonorovski. (Tzvestiva Elektroprom. Slab.
Toka, No. 10, 1938, pp. 20-25.)

For previous work see 3520 of 1938. A great
number of valve circuits can be replaced by an
equivalent circuit (Fig. 1) in which a condenser C
is shunted by a rectifier having a resistance 7,.
In the present paper a mathematical analysis is
given of the processes taking place in the circuit
when a sinusoidal e.m. f. is applied to it, and methods
are indicated for determining the form of the
final e.m.f. developed across C. The main con-
clusions reached are as follows: (1) When a pure
sinusoidal e.m.f. is applied to the circuit, the
e.m.f. developed across C is as a rule non-sinusoidal.
(2) When 1/wC and 7, are of the same order, the
positive half-wave of the e.m.f. is longer than the
negative wavelength, while the ratio of the maxi-
mum negative amplitude to the maximum positive
is greater than unity. (3) A purely sinusoidal
e.m.f. across C can only be obtained if 1/wC is
many times smaller than v,.

452.

453. THE PRrROPERTIES OF a REsoNaNT CircuiT
LOADED BY A COMPLEX DIODE RECTIFIER
[Steady State: Response to Modulated
Signals : Conditions for Distortionless Recti-
fication (Bias of Either Sign must cause
Distortion at Some Level of Input Signal) :
AVC Rectifier requires as Careful Design
as Signal Rectifier : Application of Circuit
to give Distortionless Modulation].—F. C.
Williams.  (Iiveless Engineer, Nov. 1938,
"Vol. 15, No. 182, pp. 600-611.) Further
development of the work dealt with in
2223 of 1938.

454. CURVE-FORM ERROR IN THE IDEAL RECTIFY-
ING INSTRUMENT.—Klutke. (See 601.)
455. APPLICATIONS OF MAXWELL'S LQuaTioNs

FOR TRaANSFORMERS TO CIRCUITS IMPER-
FECTLY CoUPLED BY IRON COREs : REGULA-
TION TO I.OW-FREQUENCY KRESONANCE.
A. Blondel. (Comptes Rendus, 7th Nov. 1938,
Vol. 207, No. 19, pp. 822-826.)

CouPLING NETWORKS : Paxt II [Dissipation
of Power in Three-Element Networks :
Application of Design to Antenna Array :
Example of Network with High Frequency
Discrimination : etc.].—W. L. Everitt.
(Communications, Oct. 1938, Vol. 18, No.
10, pp. 12—-18 and 22, 30.) For Part I see
74 of January.

450.

‘“ ErecTtric CIRCUITS AND WAVE FILTERS :
Seconp EpiTioN ”’ [Book Review]|.—A. T.
Starr. (Electrician, 9th Dec. 1938, Vol. 121,
p- 695.) The new edition includes sonie 6o
pages on Cauer filter theory, a treatment of
crvstal filters, and other additions.

457
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458. THE LEXPONENTIAL  TRANSMISSION  LINE
[Theory and Experimental Verification :
Use as a High-Pass Impedance-Trans-
forming Filter with Cut-Off Frequency
depending on Rate of Taper: also as
“ Resistance ” Load of Constant Known
Impedance with High Capability for Dissi-
pating Power : etc.].—C. R. Burrows. (Bell
S. Tech. Journ., Oct. 1938, Vol. 17, No. 4,
PP. 555-573 1 Communications, Oct. 1938,
Vol. 18, No. 10, pp. 7—9 and 26 . . 28.)

A NoTe oN “ O~ SINGLE AND COUPLED
Tunep Circuits HAVING CONSTANT RE-
sPONSE-BAND CHARACTERISTICS ' [and the
Question of the Advantages of the ** Unequal
Circuits ”* Schemel.—H. S. Loh: Benham.
(In paper dealt with in 517, below.) Tor
Loh’s paper see 2695 of 1938.

460. A 453-kc/s CRrysTaL FILTER WITH WIDE-

RANGE BanD-WiDTH CONTROL.—Oram. (See¢

502.)

459-.

“ Tug COLLECTED PAPERS OF GEORGE ASHLEY
CampBeLL ' [Book Review].—(Froc. Inst.
Rad. Eng., Sept. 1938, Vol. 26, No. 9, pp.
1175-1176.) ¢

462. THE CALCULATION OF RESISTANCE-CAPACITY-

CoUuPLED AMPLIFIERS BY THE CURRENT-

SOURCE EQUIVALENT Diacram ['* Short-

Circuit ”’ Diagram : Advantages over the

More Usual Voltage-Source (° Open-Cir-

cuit ') Diagram].—H. Pitsch.  (Funktech.

Monatshefte, Oct. 1938, No. 10, pp. 300-305.)

463. THE I'REQUENCY RANGE wWITH TRANSFORMER
CouprLiNGg.—H. Pitsch. (Funktech. Monats-
hefte, Nov. 1938, No. 11, pp. 325-328.)

“In an earlier paper [462, above] the writer
explained the difference between the current-
source (short-circuit) and voltage-source (open-
circuit) equivalent circuits, and pointed out the
advantageous use of the current-source equivalent
circuit in resistance amplification. In the present
article it will be shown how the two equivalent
circuits can be used to calculate the frequency
range for transformer coupling. The output trans-
former will be dealt with in a separate article.”

464. CATHODE-COUPLED CIRCUITS :
LIARITIES AND APPLICATIONS
Followers ”’ in Television : ]’hase-Splitter
for Push-Pull Amplifiers: etc.].—W. T.
Cocking. (Wireless World, 15th Dec. 1938,
Vol. 43, pp. 531-533.)

465. A SpeEciaL RETRoacTION ConnNgcTION [Top of
H.F. Choke in Cathode Lead connected to
Slider of Potentiometer forming Closed
Circuit (Earthed) with Coil coupled to In-
put Circuit]—R. J. Wittwer. (Funkfech.
Monatshefte, Oct. 1938, No. 10, p. 317.)

TRANSMISSION

““ MAGNETRON OsCILLATIONS OF ULTRA-SHORT
WAVELENGTHS, AND ELECTRON OSCILLATIONS
IN GENERAL ” [Book Review].—K. Okabe.
(Proc. Inst. Rad. Eng., Sept. 1938, Vol. 26,
No. 9, pp. 1177-1178.) A little book of
57 pages, including “a complete biblio-
graphy on magnetrons.”’

461.

THEIR PECU-
["* Cathode-

466.
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TO THE THEORY OF THE
Two-SLIT MAGNETRON IN THE RANGE OF
THE HaBaNN  OSCILLATIONS. Y. Ito.
(Hochf:tech. 1. Elek:akus., Oct. 1938, Vol. 52,
No. 4, pp. 120—-124.)

‘“ The purpose of this paper is the representation
of the internal dynamic phenomena in a two-slit
tube with negligible transit time by conceptions
already known from the theory of normal valves.”
One segment of the anode is regarded as playing
the part of a true anode, the other that of the grid
(Fig. 1.) The diameter of the electron paths must
then be approximately equal to the anode radius,
while the magnetic field plays the part of a screen
grid in fixing the working point. Fig. 2 shows
static characteristics of the magnetron from which
its action can be deduced; formulae are found
for the steepness (Fig. 3), internal resistance (Fig. 4),
and amplification factor (Fig. 5).

In § 11 the internal phenomena of self-excitation
are explained ; pure internal retroaction is discussed
with the aid of the push-pull circuit of Fig. 6, whose
oscillation characteristics are shown in Fig. 7. The
case of internal and external retroaction needs push-
pull circuits as in Figs. 9, 11, of which the theory is
worked out. The uses of the magnetron as an
amplifier (§ 1) and for production of multiphase
currents and voltages (§ 1v) are also discussed.

468. INDIRECT METHODS OF MODULATION FOR
DEeCIMETRE-WAVE EwmITTERs.—E. Haass.
(Hochf:tech. u. Elek:akus., Oct. 1938, Vol. 52,
No. 4, pp. 113-120.)

For previous experiments on these lines sce 1934
Abstracts, pp. 4306-437. The principle of the
modulation methods here developed is amplitude
modulation by means of special modulation tubes
and a Lecher system inductively coupled to the
emitter. In §1 the use of neon glow lamps as modu-
lation tubes is described ; Fig. 1 shows a glow
lamp with a ring electrode, Fig. 3 one with 4 elec-
trodes, while Fig. 2 gives the connection with the
emitter. Resonance curves for various glow currents
are shown in Fig. 4; Fig. 6 gives the modulation
characteristic with the glow current as the in-
dependent wvariable. Degrees of modulation of
67.5, 52 and 30% were achicved for wavelengths
of 64, 12.8 and 4.6 cm respectively.

§ 11 describes the use of evacuated valves, which
could only be used as modulators for wavelengths
above 50 cm. The construction of the valves used
is shown in Fig. 7; Figs. 8 & 9 give curves for
the detector current under various conditions,
Fig. 11 resonance curves, Fig. 12 modulation
characteristics for anode control, Fig. 13 for grid
control, Figs. 14 & 15 the degree of modulation as a
function of the emitter wavelength, for grid and
anode modulation respectively. 1t is found that
these valves can be used to modulate greater h.f.
energies than the neon glow lamps, and with low
energy consumption. For a wavclength of 9.4 cm,
the percentages of modulation attained were 58
and 42 for anode and grid modulation respectively.

469. THE TRANSMISSION OF SIDEBANDS IN A Rapio
TRANSMITTER. — Z. 1. Model. (Tzvestiya
Elektvoprom. Slab. Toka, Nos. 10 & 1I,
1938, pp. 5-18 & 4-13.)

The load on a modulated amplifier usually takes
the form of an oscillating circuit coupled to the

467. CONTRIBUTIONS
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anode circuit through a number of intermediate
tuned circuits. For example, in a final stage the
power output is absorbed mainly by the aerial
circuit, which is frequently coupled fo the inter-
mediate circuit by a feeder. In the present paper
the passing of sidebands through a system of coupled
circuits is discussed, and methods are indicated for
calculating the resonance curves of the individual
circuits and the over-all frequency characteristic
of the system. The case of two circuits coupled by a
feeder is then investigated, and the passing of side-
bands through a system comprising a complex
aerial (i.c. an aerial consisting of active and passive
radiators) is also considered.

470. ON CoMPARING THE EFFICIENCY OF MobpULA-
TION SYSTEMS WITH ONE AND Two SiDk-
BANDS.—G. A. Zeitlenok. (lzvestiya Elektro-
prom. Slab. Toka, No. 10, 1938, pp. 18-19.)

In a paper in another journal it was suggested
by the writer that various systems of modulation
could be compared on the basis of the audio output
given at the receiver. This method of comparison
can easily be applied to two double-sideband
modulation systems (with or without transmission
of the carrier), since in this case the same output
will be obtained so long as the power in the side-
bands remains the same in both cases. It is shown,
however, that when two modulation systems are
compared, with single and double sideband trans-
mission respectively, the same audio output will
only be obtained if the power in the single sideband
is twice the power in the two sidebands.

471. THE PROPERTIES OF A RESONANT CIRCUIT
LOADED BY A CoMPLEX DIODE RECTIFIER
fand Its Application to give Distortionless
Modulation].—Williams. (See 453.)

472. AN ANALYSIS OF THE TRANSIENTS PRODUCED
WHEN A SINUSOIDAL IZ.M.1°. 1S APPLIED TO A
CIRCUIT CONTAINING A RECTIFIER. —Gonorov-
ski. (See 452.)

O~ THE PossiBiLITY OoF Two-CHANNEL CoM-
MUNICATION WITH A SINGLE CARRIER WAVE
[by Phase Displacement].—Anitov & Ken-
igsen. (See 791.)

ANALYSIS AND DESIGN oF HarMoNIC GENER-
ATORs [New Method of Analysis with
Accuracy entirely Adequate for Design
Purposes].—F. E. Terman. (Elec. Engin-
eering, Nov. 1938, Vol. 57, No. 11, pp. 640—
645.)

. VARIABLE FREQUENCY CONTROL FOR TRANS-

MITTERS [Electron-Coupled Oscillator Unit

to plug into Transmitter in place of Crystal].

—D. A. Griffin. (QST, Nov. 1938, Vol. 22,

No. 11, pp. 28-30.)

473.

474.

REFINEMENTS IN COMBINATION LEXCITERS ;
EFrECTIVE DEsIGNs For Low-Power R.F.
AND AUDIO STaGEs [with Easy Switching to
Five Bands and Band-Spread Tuning in
Each].—T. M. Ferrill, Jr. (QST, Oct. 1938,
Vol. 22, No. 10, pp. 3641 and 110..118.)

476.

How Mucu CONDENSER SPacING ?  CIRCUITS
TO LOWER VOLTAGE ACROSS CONDENSER
Prates.—T. M. Ferrill, Jr. (QST, Dec. 1938,
Vol. 22, No. 12, pp. 37-39 and 78, 80.)
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478. AutoMATIC CONTRAST COMPRESSION AND
IEXPANSION FREE FroM TIME-LLAG AND
DistorTiON [by Momentary Delay of the
Modulation by Steel-Band Recording and
Retransmission].—F. Lachner. (Funkiech.
Monatshefte, Oct. 1938, No. 10, p. 318:
summary only.) The usual assumption, that
the distortions cancel themselves out if the
time constants are made the same at trans-
mitter and receiver, is erroneous.

479. THE NEED FOR SAFETY-OF-LIFE PPRECAUTIONS
IN AMATEUR TRANSMITTING INSTALLATIONS
AND TELEvVISION REecEIVER Lay-OuTs.—-
R.A.Hull: Warner. (See Warner's obituary
article on Ross Hull, 802, below.)

RECEPTION
480. MODERN SHORT-WAVE RECEIVING TECHNIQUE
[Part I particularly the Calibration of
Thermocouples at Ultra-Short and Micro-

Wave [Irequencies, including ILecher-Wire
Lquipment and the Thermo-IExpansion
(Compensation) Milliammeter: Part 11—

Measurement of Valve Input Admittances,
etc.,, at Very High Frequencies: Amplifica-
tion of Mixing Stages: etc)—M. J. O.
Strutt. (Funktech. Monatshefte, Oct. & Nov.
1938, Nos. 10 & 11, pp. 309-313 & 331-339.)
See also 2485 of 1938.

481. ULTRA-HIGH-FREQUENCY  RECEIVER  WITH
WIDE RANGE OF 60-132 Mc/s [for Aircraft :
using Coaxial Lines].—McKeel. (Sci. News
Letler, 5th Nov. 1938, Vol. 34, No. 19,
P- 297 : paragraph only.)

482. ULTRA-HIGH-FREQUENCY SUPERHET [5-I0 m,
with Plug-In Extension to 60 m].—D. W.
Heightman. (Wireless World, 1st Dec. 1938,
Vol. 43, 484-486.)

483. FREQUENCY THROW-OUTS OF THE OQSCILLATOR
IN THE MIXinG Stacr.—E. Kettel. (Tele-
funken-Rohve, Aug. 1938, Special Valve
Number, Supp. to No. 13, pp. 105-112.)

“ The result of such a throwing-out of the
oscillator frequency is a de-tuning of the receiver.
A properly tuned-in station will be received in a
distorted condition if the d.c. voltage of the receiver,
or the fading-compensation voltage, alters. If the
oscillator frequency is too dependent on the working
voltage, relaxation oscillations may be set up by
over-modulation of the output stage. This occurs
as follows: a station is received and the output
stage is thereby over-controlled, with the result
that the whole voltage in the set alters. The
oscillator frequency is thrown out, reception (and
with it the over-control) diminishes, the voltage
returns to its normal value, and so does the oscillator
frequency. Reception and over-control returns,
and the whole cycle is repeated, with a period de-
pending on the time constants of the anode-voltage
filtering arrangements.”

Since the seriousness of all these effects depends
on the relative widths of the throw-out and the
if. band, the absolute magnitude ot the throw-out is
involved, so that the avoidance of trouble is the
more difficult the higher the oscillator frequency.
The writer deals briefly in succession with three
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causes of frequency throw-outs in mixing valves:
(1) alterations of clectrode capacities by space
charges in the neighbourhood of the grid, dependent
on the anode and s.g. voltages : these alterations
form the most important cause; (2) variations of
the anode internal resistance or grid resistance of
the oscillator system : these should not produce a
throw-out of more than 1 ke/s in a 15Mc/s
frequency ; (3) throw-outs due to non-linear dis-
tortions : the extent of these is difficult to estimate,
but measurements seem to indicate that they, too,
are not of great importance.

The writer then considers cause (1), the most
important, in relation to the hexode-triode (ACH 1,
ECH 11); first as produced by fading compensation
and then as produced by a variation in the general
voltage. On the 15Mc/s frequency considered
and with compensation from 2.3 ma to zero, the
throw-out for the ACH 1 might be around 1 to
2 ke/s; for the ECH 11 it might be 8ooc/s. A
variation of the general voltage from 200 to 300V
might produce a throw-out of 300 or 400 ¢/s, for
either valve. The same treatment is then given
to the octode AK 2. lere, things are very diff-
erent, owing to the oscillatory system being much
more closely coupled to the rest of the valve than
it is in the hexode-triode. Fading compensation
bringing down the anode current from 1.6 ma to
0.1 ma may produce a throw-out as large as
11 kefs, while a general voltage drop of 10% may
cause one of 4.5 or 4 ke/s. Something like a 25%
improvement may here be obtained by taking the
second-grid voltage through a series resistance from
the general voltage, instead of from a potentio-
meter.

Finally, the writer considers the variation of the
input capacities of the mixing valves mentioned
above, resulting from changes in the space charges
near the input grid as the anode current is varied
by fading compensation. The consequent grid-
circuit de-tuning is in this case cons:derably less
in the octode than in the hexode-triodes, owing
to the fact that the input grid of the octode is the
fourth, where the space charge conditions are
different from those at the first grid.

484. PAPERS ON VARIABLE-MU VALVES FOR AVC,
AND ON THE MIXER Varve ECH 11, wITH
“ SLIDING SCREEN-GRID VOLTAGE. —
Schiftel : Scheel : Schiffel. (Ses 533/535.)

PRE-AMFLIFIER AND
EYF 13.—Ratheiser.

+85. THE Low-Noise H.I.
AVC PexTODE TYPE
(See 536.)

486.

Tue DESIGN OF THE AVC RECTIFIER CIRCUIT

AN THE DISTORTION DUE To Bias—
Williams. (See paper dealt with in 453,
above.)

487. A NEw METHOD oF CONNECTION OF A MULTI-
GrID VALVE FOrR D.C. AMPLIFICATION [for

Various Automatic-Control & Other Pur-
poses].—Boucke. (See 445.)

488. New Type oF CoNTrAST CONTROL BY
VARIABLE NEGATIVE FEEDBACK.—B.

Yo
Stevens. (Funktech. Monatshefte, Oct. 1938,
No. 10, p. 316) A critical summary of
Stevens’s article (2295 of 1938).
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489. AutoMaTic CoNTrRAST COMPRESSION AND EX-
PANSION FREE FROM TIME-LAG anND Dis-
ToRTION.—Lachner. (See 478.)

Non-Tl.iNgaR  Cross-Tark IN  MULTIPLE
SysTieMs WITH TRANSMITTED CARRIERS.—
Hoélzler. (See 790.)

491. CorRRECTION OF [Formula in] PAPER: ‘“ RE-
DUCTION OF INTERFERENCE BY FREQUENCY
MobpuraTion.”—E. H. Plump. (Hochf:tech.
u. Elek:akus., Oct. 1938, Vol. 52, No. 4,
p- 148.) See 115 of Janunary.

402. INVESTIGATIONS ON THE PROBLEM OF INTER-
FERENCE SUPPRESSION AT TRANSMITTER
AND RECEIVER IN THE SHORT-WAVE REGION
[Tests on the \Wave-Form of Morse Signals,
without and with Devices to prevent Key
Clicks : Transmission of Such Interference
by Radiation and along Mains System : ete.].
K. Schlupp. (Funktech. Monatshefte, Nov.
1938, No. 11, pp. 342—-345.)

REDUCTION OF LIABILITY TO DISTURBANCE
oF TRANSFORMERS By THE USE OF RING
TraNsFORMERS [and the Selection of the
Best Core Design: Elimination of Hum
induced by Leakage Field of Mains Trans-
former|.—G. Schadwinkel. (Funktech.
Monatshefte, Nov. 1938, No. 11, pp. 343-349).
Supplementary to the work dealt with in 120
of January.

490.

493.

BROADCAST INTERFERENCE CAUSED BY HIGH-
TENSION INSTALLATIONS [Survey: Inter-
ference from Glow and Corona Discharges :
Effect of Atmospheric Deposits : New Lines
worse than Old, Oxide-Coated Lines:
Critical Voltages : Effect of Different Types
of Suspension: etc.].—E. T. Glas. (E.T.Z,,
1st Dec. 1938, Vol. 59, No. 48, pp. 1305-1306:
summary of Swedish paper.)

494.

495. NEw loNiTioN CABLE CUTS RADIO INTERFER-
ENCE [Seven-Strand Stainless-Steel Wire
with Low Capacitance : Other Advantages].
— Peters. (Sci. News Letter, 5th Nov. 1938,
Vol. 34, No. 19, p. 294 : paragraph only.)

A NEw AutoMatic Noisg LIMITER : CARRIER-
CONTROLLED SQUELCH CIRCUIT FOR SUPER-
HET SEcOND DETECTORS.—]. E. Dickert.
(QST, Nov. 1938, Vol. 22, No. 11, pp. 19—22.)
A rival to the Lamb if. noise-silencing
device (2162 of 1936 and back reference) :
with automatic threshold control on tele-
phony and c.w. telegraphy.

496.

. RapIo - INFLUENCE ~ CHARACTERISTICS ~ OF
IELECTRICAL APPARATUS [Results confirming
Satisfactoriness of Joint Co-ordination Com-
mittee’s Method of Measurement: Com-
parison of Output Meters for Radio-Noise
Meter : Comparison of Radio-Noise Meters :
Effect of Humidity : etc.].—P. L. Bellaschi
& C. V. Aggers. (Flec. Engineering, Nov.
1938, Vol. 57, No. 11, pp. 620-633.)

VDE RULES FOR CONDENSERS IN BROADCAST
AND INTERFERENCE-SUPPRESSING TECHNIQUE
{Lkmendations!.—(£.T.Z., 17th Nov. 1938,
Vol. 59, No. 46, p. 1240.)

498.
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499.

500.

501.

502.

503.

504.

505.

506.

507.

508.

509.

510.

THE

REFERENCES oN Rapio INTERFERENCE.
L. F. Roehmann. (Electronics, Oct. 1938,
Vol. 11, No. 10, p. 32.)

“THE Rapio Noise REepucTioN HAND-
BOOK ” [Book Review].—Technical Staff
of Radio. (Communications, Sept. 1938,
Vol. 18, No. g, p. 24.)

“ LEs DPARASITES INDUSTRIELS >’ [Industrial

Interference : Book Review].——E. Dechange.
(Rev. Gén. de I' Llec., 15th Oct. 1938, Vol. 44,
No. 15, p. 462.)

FULL-RANGE SELECTIVITY WITH 455-KC/s
QUarTZ-CRYSTAL FILTERS : A NEw [ILTER
CIRcUIT wWITH WIDE-RANGE BAND-WIDTH
ConTrOL [High-Impedance Crystal Load
Circuit using Permeability Tuning].—D. K.
Oram. (QST, Dec. 1938, Vol. 22, No. 12,
PP- 33-36 and 56 . . 62))

A NOTE ON ASYMMETRIC SIDEBAND [’HASE
DisTorTioN [and the Calculation of the
Percentage Second-Harmonic Distortion for
Various Degrees of the Necessary Asym-
metry of Phase Angles: Maximum Percent-
age likely for Single or Double Sideband

Working  when using suitably Designed
Band-Pass Coupling].—W. E. Benham.
(Wireless Engineer, Nov. 1938, Vol. 15,

No. 182, p. 616.) Supplement to the paper
dealt with in 517, below; prompted by
Johnstone & Wright's results (86 of 1937).

CATHODE-COUPLED Circurts.—Cocking.  (See
464.)

A Low-CosT SINGLE-SIGNAL RECEIVER :
DousLe REGENERaTION FOR I.F. SELEC-
TIVITY AND IMAGE REDUCTION.—G. Grammer.
(QST, Oct. 1938, Vol. 22, No. 10, pp. 14-18
and 8o . . 88)

RADIO RECEIVERS AND AMPLIFIERS [Survey of
Russian and Other Patents].—V. A. Govya-
dinov. (Izvestiya Elektroprom. Slab. Toka,
No. 10, 1938, pp. 4144.)

THE OUTPUT STAGE IN CakR RECEIVERS WITH

THE VALVES EBC 11 AND EDD 11.—Scheel.
(See 541.)
VIBRATOR POWER  SUPPLIES.—G. Hall.

(Wireless World, 22nd Dec. 1938, Vol. 43,

PP 553-556.) Based on a Sydney World
Radio Convention paper.

MysteErRy CoNTRoOL [for Philco Receivers].—
R. G. Herzog: Ihilco. (Communications,
Oct. 1938, Vol. 18, No. 10, Pp. 2021 and 29,
31)

THE PHiLcO “ MysTERY CoONTROL " [by
Induction on Frequencies around 375 ke/s :
Max. Distance 75 Feet : General Considera-
tions].—G. Grammer. (QST, Dec. 1938,
Vol. 22, No. 12, p. 36.)
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F.C.C. proposEs LiMIT To DISTANCE
Rapio REMoTeE CoNTROL: DEVICES
Distance TuNING oF Rabio SEeTs
REALLY SMALL TRANSMITTERS SENDING OUT
WAVES aND INTERFERENCE.—(Sci. News
Letter, 1st Oct. 1938, Vol. 34, No. 14, p. 223.)
The suggested limit is that a field strength
of 15uv/m is not exceeded at a distance of
Alzm (51t for a Tom wave).

FOR
FOR
ARE

SII.

512. PECULIAR Faurts IN RECEIVERS.—(World-
Radio, 9th Dec. 1938, Vol. 27, p. 12.)

513. ““ WIRELESS SERVICING ManuvaL: THIrRD
Epition ” [Book Review].—W. T. Cocking.
(Comimunications, Sept. 1938, Vol. 18, No. 9,
p- 24.)

514. CREATION OF & “ SAFETY MARK "’ FOR BROAD-
CAST APPARATUS [Mains-Driven].—U.S.E.
(Rev. Gén. de I Elec., 24th Sept. 1938, Vol. 44,
No. 12, p. 357.)

515. ON THE DESIGN oF [Low-Power] TRANs-
FORMERS AND Coirs wITH IroN CORES.—
N. 1. Chistyakov. (lzvestiya Elektroprom.
Stab. Toka, No. 10, 1938, pp. 45-48.)

The methods given by Starik for designing trans-
formers for use with amplifiers having considerable
power output (3877 of 1937) are here so modified as
to make them applicable to the case of low-power
transformers : in addition to the basic relationship
between the various dimensions of the shell-type
core, the maximum resistance of the winding wire
is also fixed beforehand. Transformers with and
without magnetising current are considered separate-
ly, and all the necessary formulae are given. To
simplify the calculations, certain curves are plotted.
A brief reference is also made to the design of
choke coils, which are regarded as transformers
without the secondary winding.

AERIALS AND AERIAL SYSTEMS

516. CoaxiaL TRansmissioN LINE [particularly
the i Inch Flexible Copper-Tube Sealed
Line with Spiral Glass Braiding round Inner
Conductor}.—J. L. Bernard. (Electronics,
Oct. 1938, Vol. 11, No. 10, p. 70.) Success-
fully used on 300 w at 6o Mc/s, and very
satisfactory in long lengths for receiving
installations.

517. AERIAL COUPLING SySTEMS FOR TELEVISION
[Analysis of Band-Pass Coupling, with
Simplifying  Assumptions : Design  for
Standard Vision Frequency Band : a Note

on lLoh's “ Unequal Circuits ”: Effect of
Self-Inductance of Leads: etc.].—W. E.
Benham.  (Wireless Engineer, Oct. 1938,

Vol. 15, No. 181, pp. 555-561.) See also 459,
above.

518. THE CHOICE BETWEEN HORIZONTAL AND
VERTICAL DIPOLES WHEN MiNIMuM EARTH
ABSORPTION 1S REQUIRED, TForR GIVEN
EarTH AND WaVELENGTH.—K. F. Niessen.
(Ann. dev Physik, Series 5, No. 5, Vol. 33,
1938, pp. 404—415.)

For previous work see 3836 (also 2311) of 1938.

The expressions there given for 7, the energy

absorbed in the earth, are here evaluated for
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horizontal and vertical dipoles at a height of at
least two wavelengths above the earth, and emitting
total energy at the same rate. Fig. 1 shows T as a
function of the ecarth’s refractive index for a
horizontal, I'ig. 2 for a vertical dipole. Fig. 3 is
the superposition of these figures. If minimum
earth absorption is required, a horizontal dipole is
to be chosen when T is greater for the vertical than
for the horizontal aerial. It is found that in general
the horizontal dipole is to be preferred for large
absolute values of the refractive index, but the
reverse is the case for small values of the argument
and absolute value of the refractive index. The
quantity 1 — T is termed the ' yicld ”’ [Rendement]
of the dipole. Fig. 5 (§ 4) gives T as a function of
wavelength for one special type of earth.

519. THE CALCULATION OF THE RaDiaTIoN RESIST-
ANCE OF TRANSMITTING AERIaLS.—B. P.
Afanas’ev.  (lzvestiya Elektroprom. Slab.
Toka, No. 10, 1938, pp. 26—36.)

The object of this investigation is to derive a
general formula which could be used for determining
the radiation resistance of any flat aerial consisting
of linear elements, with no restrictions as to their
number, length, relative position, and phase
displacement. Two separate conductors 1 and 11
arranged arbitrarily in the same plane are con-
sidered, and formulae (17) and (23) are derived
determining respectively the field intensity at any
point on 11 and the total power in 11, as induced
by 1. From this the radiation resistance induced
in 11 by 1 can be calculated, but owing to the
extremely complicated nature of the calculations
involved only the final solution is quoted (27),
which is followed by an explanatory list of the
symbols used. This is the required general formula.
When applied to particular cases, such as two
parallel half-wave radiators (Fig. 4), two per-
pendicular half-wave radiators (Fig. 5), or two
radiators connected at an angle to each other
(Fig. 6), it reduces to the well-known formulae.

520. WIRE FOR RECEIVING AERIALS [with Tabulated
Data: Gauge and DMaterial Far Less
Important than Usually Supposed, even for
Short Waves].—F. R. W. Strafford. (Wire-
less World, 8th Dec. 1938, Vol. 43, pp.
503-504.)

SIMPLIFIED DISCUSSION OF ANTENNAS AND
ANTENNA FEED SysTEMs [for Amateur
Stations].—T. M. Ferrill, Jr. (QS7, Nov.
1938, Vol. 22, No. 11, pp. 23-27 and 59:
to be contd.)

521.

SOME THOUGHTS ON ROTARY BEAM ANTENNAS :
A LIGHTWEIGHT AND [NEXPENSIVE SUPPORT-
ING FRAME ADAPTABLE TO SEVERAL TYPES
OF ARRAYS.—A. H. Lynch. (0ST, Oct.
1938, Vol. 22, No. 10, pp. 4548 and 118.)

522.

. AN LELABORATE AND LEFFECTIVE AMATEUR
Rotary BeEam AErIAL [at GM6RG, Gala-
shiels].—G. Grammer. (QS7, Nov. 1938,
Vol. 22, No. 11, p. 55.)

FOR Rapbio
(Teknisk Tid-
68, No. 48,

MoDERN Mast  LEQUIPMENT
StaTioNs.—K. Ljungberg.
skrift, 3rd Dec. 1938, Vol
pPpP. 5067-575 : in Swedish.)

524.
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VALVES AND THERMIONICS

525. DEFLECTION VALVEs FOR ULTRA-SHORT AND

DeciIMETRE WavVEs [Author’s 1931/1934
Work & Its Conclusions: Necessity for
Abandonment of Oscillograph ‘ Electron

Concentration on *‘ Flat
Blade ”* Form for Jet: Necessity for
Uniformity of Delay: etc.].—U. Tiberio.
(Wireless Emngineer, Nov. 1938, Vol. 15,
No. 182, pp. 612-613.) Prompted by the
article and letter dealt with in 3212 of 1938
(Colebrook, Harries). For the writer’s
paper see 1388 (not 1348, as printed in his
letter) of 1936.

526. ULTRA-SHORT-WAVE GENERATOR  VALVES
[with Dipole Anode (fed at Central Node,
and Tuneable by Sliding Magnetic Ends)
and Concentrating Curved Screen behind
Cathode : Other Devices].-—H. E. Hollmann.
(German  Patent 594 261 : Funhktech.
Monatshefte, Oct. 1938, No. 10, pp. 319—320.)

Or the anode may be made to oscillate to a
harmonic, the nodal feeding-point then being
one-third of the way along it: in this case the
cathode is divided into three separate parts, facing
different parts of the anode.

527. Rapio VALVEs: CONSIDERATION IN THE
DEesiGN oF TRANSMITTING AND HIGH POWER
Uxits [including CAT 15 for Max. Input
of 2 kW at 2m Wavelength, and DET 12
for Wavelengths down to 9oo cm].—General
Electric Company. (Electrician, 9th Dec.
1938, Vol. 121, p. 707.)

Gun” and for a

528. VARIATION OF THE AMPLIFICATION FacTor
OF THERMIONIC VALVES IN A MAGNETIC
Fi1eLDp [Factor increased (for Certain Plate &
Grid Potentials) from 19 to 23 as Field was
raised from Zero to 73.2 Gauss: then de-
creased continuously to 18 for 209.8 Gauss].
—R. D. Joshi. (Sci. & Culture, Calcutta,
Nov. 1938, Vol. 4, No. 5, p. 302.)

529. OPERATING AND LIMITING VALUES OF RE-
CEIVING VALVES, AND THEIR SIGNIFICANCE
IN PracTicE.—F. Neulen. (Telefunken-
Rohve, Aug. 1938, Special Valve Number,
Supp. to No. 13, pp. 126-134.)

A short general discussion prompted by the
belief that ‘‘ the new chapter in the development
of receiving valves introduced by the *Steel’
series of valves provides a good opportunity of
extending the technical foundations of valves so
as to attain as nearly as possible to various wished-
for qualities.”” In future, valve data will be given
separately as ‘ operating values’ (Beiriebs-
werte) and ‘‘ limiting values.” Thus the new term
“ operating anode voltage '’ will be the sum of
the actual working voltage, measured between the
cathode and the anode, and the voltage drop at
the ohmic resistance : it corresponds to the once-
used term ‘' battery voltage.”

530. A NEw ForM OF THE IELECTROMAGNETIC
ENERGY EQuaTioN wWHEN FREE CHARGED
PARTICLES ARE PreSeNT [useful for dis-
cussing Energy Relations in Electron Beam
Tubes].—L. Tonks. (Phvs. Review, 15th
Nov. 1938, Series 2, Vol. 54, No. 10, p. 863.)



88 THE

531. PosITIVE-GRID CHARACTERISTICS OF TRIODES
[Modification of Usual Plate-Current Equa-
tion to take Account of Division of Current
between Plate and Positive Grid].—R. W.
Vorter. (Elec. Engineering, Dec. 1938, Vol.
57, No. 12, Sec. 1, pp. 693—696.)

532. SHarRP CuT-OFF 1IN Vacuum TuBEs [Dis-
cussion of liquation for High-Vacuum Diode :
an Empirical Equation].—G. H. Fett:
Aiken & Birdsall. (FLlec. Engineering, Oct.

1938, Vol. 57, No. 10, pp. 432—433.)
Prompted by the paper dealt with in 2491
of 1938.

533. REGULATING VALvVEs [Variable-Mu, for AVC]
WITH '° SLIDING ° SCREEN-GRID VOLTAGE,
TypE EF 11 [giving Reduced H.I'. Dis-
tortion].—R. Schiffel. (Telefunken-Rohre,
Aug. 1938, Special Valve Number, Supp.
to No. 13, pp. 41-49.)

This is the paper referred to in 167 of January.
‘“ Hitherto it has been sought to avoid these diffi-
culties [modulation distortion, cross modulation,
etc., under varying conditions of signal strength]
by building-up the complete regulating character-
istic out of several parts (Fig. 3). It has already
been shown [p. 43] that for small regulating voltages
the chief enemy 1s cross modulation. In this case
up can be small and lie in the region of 2.5 Vv [ur
occurs in the equation for the exponential char-
acteristic, near top of p. 44 : the larger it is, the
more gentle the slope of the I,/V, curve]. In such
a form of composite regulating characteristic the
transition points cause much trouble : their sharp
angles produce very strong distortions andinter-
ference by cross modulation, mixing of two signals,
and hum modulation.

‘" The requirement, at first sight impossible to
fulfil, was thus faced: that for high regulating
voltages the curve should be of gentle slope, to
keep down the modulation distortion, while for
small regulating voltages the curve should be
rather steeper (to give the necessary slope and
amplification at small anode current) and free from
sharp bends or points of discontinuity. These
demands can be satistied if the value of ur can be
made to increase regularly along the length of the
regulating characteristic. Ifor this a curve field
is necessary which is built up of lines along each of
which up 1s constant but increases uniformly from
one line to the next. Such a curve field is obtained
if the /,/1",, curves are plotted for different values
of s.g. voltage. All that is then necessary is to
arrange the connection between regulating voltage
and s.g. voltage in such a way that for every regu-
lating condition the modulation occurs along the
most favourable curve [Scheel’s paper, 534, below,
is here referred to].

" Such a process of regulation . . . is attained
by the principle of the ' sliding s.g. voltage.” Llor
this purpose the s.g. voltage is generated across a
potentiometer of small current consumption or
across a series resistance. If the regulating vol-
tage, i.e. the negative bias, is increased, the s.g.
current decreases. This causes the p.d. across
the s.g. series resistance to fall, and the voltage on
the screen-grid itself to rise. But as Fig. 4 shows,
a rising s.g. voltage means an increasing slope of
the linear-logarithmic characteristic, a decrease in
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distortion, and a simultaneous widening of the
regulation range.”” In terms of the Taylor's
series (p. 42) this is expressed by saying that
with increasing r.f. voltage, producing increasing
regulating voltage, the s.g. voltage rises and the
factor u/s becomes smaller: s being the first
derivative, representing the slope of the anode-
current characteristic, and u being the third,
representing the variation of its curvature. Under
the conditions of the example discussed in the final
paragraphs, the ‘‘sliding” s.g. voltage circuit
gives a wur rising to about 7, compared with the
value of 4 with a fixed s.g. voltage. For the same
modulation distortion this means a maximum
input voltage of 2.0v instead of 1.1 V.

534. THE Low-FREQUENCY REGULATING [Variable-
Mu, for AVC] VarLve witH TunNING IN-
picator, TypE EI'M 11 [with “ Sliding ”’
Screen-Gridd Voltagel.—]. k. Scheel. (Tele-
funken-Rohve, Aug. 1938, Special Valve
Number, Supp. to No. 13, pp. 72-100.)

“ With the EFM 11 there appears in the new
valve series for the first time a composite valve,
whose special characteristic is its low-frequency
a.v.c. properties.” The reasons for combining the
a.v.c. system with the tuning-indicator system,
using a common cathode, are discussed on pp. 72-74:
unlike the corresponding r.[. valves such as the
ETF 11 (see Schiffel, 533, above), this valve has
limits for the ‘“sliding ™’ s.g. voltage which fit in
well with the requirements of the tuning indicator
or ‘“ magic eye "’ : the lower limit may be about
30 v compared with the 100v for the r.f valve.
The grid of the indicator part of the LEI'M 11 is
connected inside the bulb to the cathode, not led
out separately as in the AM 2 indicator; the
possibility of double control of the luminous sector
is therefore abandoned and only a single control
used, by an extension of the screen grid of the L{.
system. This is all that is necessary (bottom of
p- 73), and the plan considerably simplifies and
improves the design of the valve.

535. THE MI1xING VALVE ECH 11 wWITH ** SLIDING '’
SCrREEN-GRID VOLTAGE.— R. Schiffel. (Tele-
Junken-Rohve, Aug. 1938, Special Valve
Number, Supp. to No. 13, pp. 101-104.)

The extension of the ‘‘sliding” s.g. voltage
technique to the frequency-changing valve, for the
improvement of a.v.c. (elimination of h.f. dis-
tortions, etc.), meets with the difhculty that as
the s.g. voltage * slides "’ upwards to higher values,
the effectiveness of the a.v.c. diminishes. Considera-
tion of this effect (p. 102) has led to the design of
the ECH 11, in which it is reduced to negligible
proportions by making the third grid with a variable
pitch corresponding to that of the variable-mu first
grid.

536. THE Low-NoiSE REGULATING [Variable-Mu]
PenTOoDE EF 13 [specially for Use as H.F.
Pre-Amplifier in High-Grade Superhetero-
dyne Receivers, to decrease Background
Noise and improve AVC]—L. Ratheiser.
(Telefunken-Rohre, Aug. 1938, Special Valve
Number, Supp. to No. 13, pp. 50-71.)

Section 3 discusses the internal design. Rothe

& Engbert (1427 of 1938) give about 1: 10 as the

limit to which the ' current-sharing”’ ratio can
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usefully be pushed in order to decrease valve-
noise. In the KF 13 a ratio of 1:7.5 has been
attained (compared with 1:2.5 for the AF3) by
careful design of the screen grid, which is wound
ot very thin wire, at a comparatively large distance
from the cantrol grid, and has a varying pitch which
matches the varying pitch of the control grid.
With this sharing-ratio, the s.g. current is about
0.6 ma for an anode current of 4.5 ma. This s.g.
design tends to influence unfavourably the grid/
anode capacity and the internal resistance of the
valve. To get over this difficulty, the suppressor
grid is also given a variable pitch to suit the various
space-charge densities at different points along it ;
thus all three grids are of varying pitch. By
this plan, and by the provision of screening plates
(see Figs. 6 and 7), an internal resistance of 0.5
megohms has been obtained, with a grid/anode
capacity less than o0.0035 picofarad. This resistance
is sufficiently high for the purposes of the valve,
since it is not intended for use in i.f. circuits. The
writer concludes by pointing out that the separate
leading-out of the suppressor grid makes the EF 13
useful in special circuits, where this grid can be
made use of for additional control (retroaction, etc.).
All the other h.f. valves in the *“ Harmonic Series ~’
have the suppressor grid connected inside the bulb
to the cathode, for the sake of simplicity.

537. NoISE oF FREQUENCY-CHANGER VALVEs [Ob-
served Absence of Additional Noise from
Heterodyning of R.F¥. Noise Components is
Not Due to Small Percentage (Rothe &
Enghtert) :  Actually about 50% : Explana-
tion based on Noise from I.F. Shot-Noise
Components being Smaller for Ivast than for
Slow Oscillations : a Useful Graphical
Method of Investigation].—I5. Lukdacs, F.
Preisach, & Z. Szepesi. (Wireless Engineer,
Nov. 1938, Vol. 15, No. 182, pp. 611-612.)
For the German work referred to see 1427 of
1938.

538. THE IMPULSIVE THEORY OF THE HEXODE
I'rREQUENCY CHANGER [Results in Accord-
ance with Those of Sinusoidal Theory :
Physically Instructive View-Point yielded by
Impulsive Treatment : Its Potential General
Utility].—1L. H. Bedford. (Wireless En-
gineer, Nov. 1938, Vol. 15, No. 182, pp. 506—
599.)

539. EFFECT OF SpAcCE CHARGE AND TRANSIT
TiME ON THE SHOT NoISE IN DIODES [Valve
Noise equivalent to Thermal-Resistance
Noise of Plate Resistance at 0.644 Times
the Cathode Temperature, for Non-Planar
as well as Planar Diodes: Transit Time
produces Same H.F. Modification for both
Thermal and Shot Valve Noise : Treatment
by Method of Average Velocities].—A. J.
Rack. (Bell S. Tech. Journ., Oct. 1938,
Vol. 17, No. 4, pp. 592-019.)

540. ON THE ETFFECT OF THE SPACE CHARGE IN A
VALVE ON THE VELOCITY OF LLLECTRONS.—
G. A. Zeitlenok. (lzvestiya Elektroprom.

Slab. Toka, No. 8/9, 1938, pp. 5-14.)
Considering first a triode with flat electrodes,
equations 3 & O are derived for the time taken by
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an electron in travelling from the cathode to the
grid, (a) in the absence and (b) in the presence of a
space charge. For each of the above cases curves
are also plotted (Figs. 2 & 3) showing the distribu-
tion of potential, electron velocity, and duration of
travel between the cathode and the grid. A similar
analysis is applied to a triode with cylindrical
electrodes, and a general formula is derived for
calculating the electron velocity at any point
between the cathode and the grid, as determined by
the potential of that point (first equation on p. 13).

541. THE OUTPUT STAGE IN CAR RECEIVERS WITH
THE Varves EBC 11 axp EDD 11.—J. E.
Scheel. (Telefunken-Réhre, Aug. 1935, Special
Valve Number, Supp. to No. 13, pp. 113~
125.

The EDI)) 11 is a push-pull class B output valve
of the new Steel Series, with two single-grid systemns
each with its indirectly heated cathode. In order
to obtain as large as possible a ratio of anode
current to grid current in the critical region of the
characteristic (‘‘ full modulation ”) two auxiliary
electrodes (HH of Fig. 1) are introduced into the
grid/cathode space of each triode system : these
are connected inside the valve to the cathode tubes
(to which they are parallel) and have a focusing
and screening action. Special advantages in the
reduction of non-linear distortion are obtained by
the choice of the grid bias as 6.3, so that the high
current-yielding capacity and small internal re-
sistance of the car accumulator can be taken
advantage of for this purpose (section 2, p. II5).
The EBC 11 is a duo-diode-triode whose triode part
is specially designed to act as driver valve for the
EDD 11: the duo-diode part is of normal con-
struction.,

542. FREQUENCY THROW-OUTS OF THE OSCILLATOR
IN THE MIXING Stace [Comparison of
Hexode-Triodes and Octodes].— Kettel. (See

483.)

THE MULTI-ELECTRODE VALVE AND ITS AP-
PLICATION IN SCIENTIFIC INSTRUMENTS.—
W. B. Lewis. (Journ. Scient. Instr., Nov.
1938, Vol. 15, No. 11, pp. 353-360.)

543-

“ MODERNE  MEHRGITTER-ELEKTRONENRGOH-
REN "’ [Multi-Grid Valves: Vol. 2—Llectro-
physical Foundations: Book Notice].—
M. J. O. Strutt. (Journ. Scient. Instr., Nov.
1398, Vol. 15, No. 11, p. 386.) Ior Vol. 1
see 1438 of 1938.

544.

New TransMmitTING [and Other] TUBEs
[including Raytheon QY-4 (now RK-62)
Gas-Tlilled Valve].—(QST, Nov. 1938, Vol.
22, No. 11, pp. 57-58.}) For other references
to this gas-filled valve see 3531 of 1938, and
829, below.

545.

‘“ SINGLE-ENDED ” R.E. REcEIVING TUBES
[Types 1852 & 1853 (primarily for Television
Receivers), 6S]7, & others].—(QST, Nov.
1938, Vol. 22, No. 11, pp. 55 and 57.) See
also p. 56, and 164 of January. Also Wireless
World, 8th Dec. 1938, Vol. 43, pp. 509-510.

546.
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547. NEw METAL FOor GrIDs [Nickel/Molybdenum/
Iron Alloys, Hastelloy A & B (Moly Alloy &
Molv Alloy Type HB)].——R. K. Kennedy.
(Electronics, Sept. 1938, Vol. 11, No. g, p. 54.)

548. CARBONISED NICKEL FOR Rapio TuBis.—
T.W. Briggs. (Metals & Alloys, Nov. 1938,
Vol. 9, No. 11, pp. 303-307.) Describing,
“for the first time outside of the patent
literature, the blackening of nickel by
‘ carbonising,” now firmly established as the
best black-coating process yet developed.”

549. SECONDARY EiLEcTRON Emission : Part 11
—ABSORPTION OF SECONDARY ELECTRONS :
ParT 111-—SEcoNDARY ELECTRON IEMISSION
CAUSED BY BOMBARDMENT WITH SLOW
PriMaRY ELEcTRONS.—H. Bruining. (Physica,
Dec. 1938, Vol. 5, No. 10, pp. 901—912: pp.
913-917.)

For Part I see 982 of 1938. (1) Experiments
confirming that the absorption of secondary
electrons is probably the cause of the fact that, with
perpendicularly incident primary electrons, the
secondary emission of metals with a large atomic
volume is lower than that of metals with a small
atomic volume. (2) On bombardment with very
slow electrons (voltages about 10V) the electro-
positive elements (barium) have a higher s.e.
emission than metals such as silver. The coefhi-
cient of elastic reflection of barium is less than that
of silver. Compounds of the electropositive ele-
ments have a high capacity for secondary emission
and for reflection.

550. THE MEASUREMENT OF SECONDARY LEMISSION
IN VaALVEs, and S.E. COEFFICIENTS OF
CAESIUM-OXIDE SURFACES.—Treloar. (See
660 & 661.)

551. THE SURFACE MIGRATION OF BarRIUM [Electron-
Microscopic and Thermionic LExperiments].
-Benjamin & Jenkins. (Phil. Mag., Dec.
1938, Series 7, Vol. 26, No. 179, pp. 1049—
1062.) An abstract was dealt with in 153

of January.

552. THE CoNTacT DIFFERENCE OF DPOTENTIAL
BETWEEN BARIUM AND MAGNESIUM.—Ander-
son. (See 664.)

553. THE ADSORPTION OF OXYGEN AND HYDROGEN
oN PLATINUM AND THE REMovAL OF THESE
GasEs BY PoSITIVE-ION BOMBARDMENT
{deduced from Measurements of Contact
Potential Difference between Tungsten I'ila-
ment and Platinum Anode after Various
Treatments : Structure of Mixed Layers].—
C. W. OQatley. (Proc. Roy. Soc., Series A,
7sth Nov. 1938, Vol. 168, No. 934, p. S127:
abstract only.)

554. THE FoRMATION OF NEGATIVE IONS BY
PosITIVE-ION IMPACT ON SURFACES [Experi-
ments : Double Mass Spectrograph].—Sloane
& Press. (Proc. Rov. Soc., Series A, 25th
Oct. 1938, Vol. 168, No. 933, pp. 284-301.)
An abstract was referred toin 159 of January.
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555. ON CALCULATING THE SENSITIVITY OF A RaDIO
DirectioN FINDER.—E. N. Khesin. (Izves-
tiya Elektroprom. Slab. Toka. No. 10, 1938,
PP- 37-41.) )

It has been found experimentally that for a
modulating frequency of 1000 c¢/s the received
signal in a direction finder is distinguishable above
background noise if the signal voltage Ur, is
5 times the background noise voltage Ur,. On the
basis of this information, formulae 21 and 22 are
derived determining respectively the coetticient of
sensitivity of a direction finder and the swing
necessary to take a bearing (angle at silence) in
terms of Ugy, Ury, signal field strength L, effective
length of the frame /., efficiency of the input
circuit of the direction-finder 5, and amplification
factor & of the receiver. The accuracy of these
formulae has been confirmed experimentally.

556. New DaTa oN DIRECTION OF [Short-] WavE
PropraGaTioN [Deviations as Great as 9o°
from Great Circle Path].——C. B. Feldman.
(QST, Oct. 1938, Vol. 22, No. 10, p. 109.)
A column on the I.R.E. Convention paper :
see also 3456 of 1938. For Barfield & Ross’s
paper on lateral deviation see 3970 of 1938.

AIRCRAFT DirecTION FINDING [Device for
Air-Line Dispatchers].—Aeronautical Radio
Company.  (Conumunications, Oct. 1938,
Vol. 18, No. 10, p. 33.) See also 181 of Janu-
ary.

557-

REMARK ON THE PAPER : ‘' REFLECTION AND
ABSORPTION OF DECIMETRE WAVES AT PLANE
DieLEcTrIc STrATA ' [Correction of Errors in
Formulae].—W. Dallenbach & W. Klein-
steuber. (Hochf:tech. u. Elek:akus., Oct.1938,
Vol. 52, No. 4, p. 147.) See 3097 of 1938.

558.

REFLECTION AND ABSORPTION OF ELECTRO-
MAGNETIC WAVES BY DIELECTRIC STRATA [of
Special Interest for Aircraft Altimeters].-—
G.W.0.H.: Dillenbach & Kleinsteuber :
Pfister & Roth. (Wireless Engineer, Nov.
1938, Vol. 13, No. 182, pp. 593-595.) Edi-
torial prompted by the German work dealt
with in 3097 of 1938 and back reference, and
in 558, above.

559-

560. THE PRINCIPLE OF THE [Modulated Micro-
Wave] EcHo ArTiMETER.—A. T. & T.
Company. (Science, 11th Nov. 1938, Vol.
88, Supp. pp. 8 and 10.) Development by
Sandretto (United Air Lines) and Newhouse

(Western Ilectric).

Rapio ALTIMETER [Bell Laboratories’ Ultra-
Short-Wave Apparatus: Demonstration
by Western Electric and United Air Lines].
—(Communications, Oct. 1938, Vol. 18,
No. 10, p. 34.)

561.

AuTtoMmAaTIC POSITION FINDER FOR AIRPLANES
[Demonstration at Hamble, England].—
Roberts & McGillivray. (Science, 18th Nov.
1938, Vol. 88, Supp. p. 10.) The Sperry-
RCA arrangement is also mentioned (see
563, below).

562.
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563. AN AuToMmaTic DIRECTION FINDER [Sperry-
RCA], and THE “ FLIGHTRAY ~’ DMULTIPLE
InpicaTor.—Sperry Gyroscope Company.
(Commaunications, Oct. 1938, Vol. 18, No. 10,
pp. 10-11 : pp. 22 and 30.)

ACOUSTICS AND AUDIO-FREQUENCIES

564. PIEZOELECTRIC CRYSTAL ELEMENTS FOR ELEC-
TROACOUSTICAL PurRPosEs [including DBi-
morph Rochelle-Salt Systems: Iquivalent
Circuits and Quantitative Results].—P.
Beerwald & H. Keller. (Funktech. Monats-
hefte, Nov. 1938, No. 11, pp. 345-348.)

565. A D’ARSONVAL REPRODUCER FOR LATERAL
RECORDINGS [Duralumin Cone (6 mm Diam.)
with Coil round Base and Permanent-Point
Stylus in Apex: Tensioned Ribbon Sus-
pension].—G. W. Downs, Jr., & W. Miller.
(Communications, Oct. 193%, Vol. 18, No. 10,
pp- 19 and 35.) From the Lansing Mfg.
Company.

566. SIMPLE PHONOGRAPH OSCILLATOR [Negative-
Conductance Oscillator modulated by Pick-
Up and giving Signals on about 540 kc/s
for reproduction by Broadcast Receiver].—
H. C. Kiehne. (FElectronics, Oct. 1938, Vol.
11, No. 10, pp. 54 and 56.)

567. IDEA IN Disc LaBELS [embodying Strobo-
scopic Disc].—Aerogram Corporation. (Com-
munications, Oct. 1938, Vol. 18, No. 10,
p- 31

568. ON METHODS FOR TESTING GLOW-DISCHARGE
TUBES USED IN SOUND RECORDING.—N. A.
Illarionova.  (lzvestiya Elektroprom. Slab.
Toka, No. 8/9, 1938, pp. 51-55.}

The performance of glow-discharge tubes has
been investigated by taking photographs of the
electrodes under various conditions. The theory
of the method is discussed and the conditions
necessary to ensure satisfactory operation of the
tube are established.

569. AVC BY APPLAUSE [Automatic Regulation of
Loudspeaker Volume to allow for Audi-
torium Noise].—(Wireless World, 4th Aug.
1938, Vol. 43, p. 92.) Note on a British
patent.

570. INTERNAL I'RICTION OF WoOD [Measurements
of Logarithmic Decrement of Oscillation
Attenuation for Transverse and Longi-
tudinal Oscillations at Audio-Frequencies
for Various Kinds of Wood : Most Suitable
Woods for Musical Instruments].—F. Kriiger
& E. Rohloff. (Zeitschr. f. Physik, No. 1/2,
Vol. 110, 1938, pp. 58-68.)

Acoustical. PROPERTIES OF THE VIOLIN
[Modern German Copy of Old Master com-
pared with Original|—F. A. Saunders:
Koch. (Science, 25th Nov. 1938, Vol. 88,

Supp. p. 10))

572. NOTES ON THE THEORY OF THE
PraxororTE HaMMER. — M. M.
(Science & Culturve, Calcutta, Oct.
Vol. 4, No. 4, pp. 252-253.)

571.

ErasTIC
Ghosh.
1938,

573-
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583.

584.

585.
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AcousTIiC SPECTRA OF ORrGaN Prpes.—C. T.
Boner. (Journ. Acoust. Soc. Am., July 1938,
Vol. 10, No. 1, pp. 32-40.)

TRANSITIONS OF SOUND IN THE ORGAN.—
Trendelenburg & others. (Journ. Acoust.
Soc. Am., July 1938, Vol. 10, No. 1, pp.
76—77.) Long summary of the German
paper dealt with in 1939 of 1933.

Tue TUNING OF DBEATING-REED ORGAN
PIPES CONSIDERED AS A RELAXATION
PrneNoMENON [Experimental Curve of Fre-
quency as Function of Vibrating Length of
Tongue].—L. Auger. (Comptes Rendus,
18th July 1938, Vol. 207, No. 3, pp. 216-217.)

AN IMPROVED Quarity COMMERCIAL TELE-
PHONE RECEIVER.—]. S. P. Roberton.
(Elec. Communication, Oct. 1938, Vol. 17,
No. 2, pp. 116-123.)

CoNTROL, and DEVICES
FOR CONTROLLING AMPLITUDE CHARAC-
TERISTICS OF TELEPHONIC SIGNALS.—WTight:
Norwine. (See 792.)

RErPLY ToO Discussions ON ‘ MODERN
SvysTEMS OF MULTI-CHANNEL TELEPHONY

ON CaBLES.—Angwin & Mack. (Journ.
I.LE.E., Oct. 1033, Vol. 83, No. 502,
pp. 576-579.) See 4039 of 1938.

NoN-LINEAR DISTORTION aND Cross-TALk
FrEQUENCY GROUPS IN MULTIPLEX CARRIER

TransmIssioN.—S.  Yonezawa. (Nippon
Elec. Cowim. Emg., Sept. 1938, No. 12,
PP- 329-335)

THE MEASUREMENT OF HARMONIC DISTORTION
[including B.B.C. Research Department’s
Apparatus].—H. D. Ellis & C. G. Mayo.
(World-Radio, 16th Dec. 1938, Vol. 27,
Pp. 14-15.)

AcousTiC LITERATURE IN JOURNALS OF THE
YEar 1937 [Classified List of Titles].—
K. Patermann. (Akust. Zeitschr., July 1938,
Vol. 3, No. 4, pp. 232-239.) Concluded from
previous issues.

“ THE AMPLIFICATION AND DISTRIBUTION
oF Souxp ' [Book Review|.—A. E. Green-
lees. ([Llectrician, 16th Dec. 1938, Vol. 121,
p. 726.)

STABILISED REGENERATIVE AMPLIFIER [suit-
able for A.F. Measurements].—S. Roberts.
(Review Scient. Instr., Dec. 1938, Vol. o9,
No. 12, p. 429.)

MEASUREMENT OF ACOUSTIC REVERBERATION

TiME [using Microphone and Amplifier
together with System of Differential
Measurement : Linear and Logarithmic
Amplification : Logarithmic Amplifier with

Fluxmeter].—P. Chavasse. (Comples Rendus,
21st Nov. 1938, Vol. 207, No. 21, pp. 979—
981.)

RECENT RESULTS IN RoOOM AND ARCHI-
TECTURAL AcousTics [Survey].—K. Schuster,
(Zeitschr. V.D.I., 6th Aug. 1938, Vol. 82.
No. 32, pp. 921—927.)
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586. ON THE INFLUENCE OF A KRESONATOR UPON
THE FIELD oF Sounp.—K. Sato & K. Kubo.
(Aevon. Res. Inst. of Tokio, Report No. 163,
April 1938.)

ErrFects OF CYLINDRICAL PILLARS IN A
REVERBERATION CHAMBER.—P. E. Sabine.
(Journ. Acoust. Soc. Am., July 1938, Vol. 10,
No. 1, pp. 1-5))

587.

THE DIFFRACTION PRODUCED BY CYLINDRICAL
AND CUBICAL OBSTACLES AND BY CIRCULAR
AND SQUARE PrLATES.—Muller, Black, &
Davis. (Journ. Acoust. Soc. Am., July 1938,
Vol. 10, No. 1, pp. 6-13))

588.

THE REDUCTION OF STRUCTURE-BORNE NOISE
BY VIBRATION-ATTENUATING SUPPORTS.—
A. J. King. (fngineering, 29th July 1938,
Vol. 146, pp. 124-126 : to be contd.)

589.

THE INSULATION OF AIR-BORNE SOUND : THE
APPLICATION OF LABORATORY RESULTS TO
PracticaL  BuiLbiNng ProsLEms.—C. J.
Morreau. (Journ. Acoust. Soc. Am., July
1938, Vol. 10, No. 1, pp. 45-49.)

THE DAMPING OF SOUND IN TUBES WITH
ABSORBING WaLLs.—A. Belov. (Journ. of
Tech. Phys. [in Russian], No. 8, Vol. 8, 1938,
ppP- 752-755")

. “ RICHTLINIEN FUR DIE ILARMABWEHR IN DER

LUFTUNGSTECHNIK "' [Defence against Noise

in Ventilation Engineering : Book Review].
~-Grober & others. (Akust. Zeitschr., Sept.

1938, Vol. 3, No. 5, pp. 316-317.)

SOME PHYSICAL PROBLEMS IN NOISE MEASURE-
MENT [with Particular Reference to Auto-
mobile Noise].—P. Huber. (Journ. of Ap-
plied Physics, July 1938, Vol. 9, No. 7,
PP 452-456.)

SOME ACOUSTIC PROBLEMS OF THE AUTO-
MoTIVE FaN [Reduction of Noise produced
by Car Cooling-Fan].—B. B. Cavy. (Journ.
Acoust. Soc. Am., July 1938, Vol. 10, No. 1,
Pp- 63-67.)

THE WAR AGAINST NOISE IN ELECTRICAL
MACHINES AND APPLIANCES.—IS. Liibcke.
(E.T.Z., 215t July 1938, Vol. 59, No. 29,
pp- 765-770.)

OSCILLATIONS OF THE OQOUTER CASING OF
D.C. MacHINES AS THE CAUSE or MaGNETIC
Noise.—K. Schmidt. (Avck. f. Elektrot.,
15th Aug. 1938, Vol. 32, No. 8, pp. 487-514.)
A d.c. machine is here used as an example of

the theoretical and experimental investigation of

problems connected with the whole phenomena of
the production of magnetic noise by electrical
machines. Author’'s summary :—‘‘ Oscillation of
the outer casing of electrical machines are particu-
larly fitted to cause a considerable amount of
magnetic noise, since the natural [requencies of
the stator ring are of the same order of magnitude
as the slot frequency and the radiation resistance
of the casing attains relatively large values. It is
shown how to calculate approximately the oscilla-
tion amplitude and the power radiated as noise for
a d.c. machine; values calculated for a practical

590.

591I1.

593-

504.

595-
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example are compared with the result of measure-
ments of oscillation and acoustic intensity on the
same machine. Measures for reducing the magnetic
noise are deduced ; their effect may be quantitatively
estimated.”

597. THE DAMPING OF THE NOISE FROM A SHOOTING
RANGE [so as not to Interfere with Sound-
Film Recording].—G. Buchmann & L.
Keidel. (Akust. Zeitschr., July 1938, Vol. 3,
No. 4, pp. 216-217.)

THE AcOUSTIC AUSCULTATION OF STRUCTURES
1N CoNcRETE OR MeTaL [Vibrating Cord
Method, with Remote Observation]. — Covne.
(Génte Civil, 15t Oct. 1938, Vol. 113, No. 14,
Pp. 286—288))

598.

THE INFLUENCE OF ACOUSTIC STIMULI UPON
THE L1MITS OF VISUAL FIELDS FOR DIFFERENT
CorLours.—P. A. Yakovlev. (Journ. Opt.
Soc. Am., Aug. 1938, Vol. 28, No. 8, pp.
286-289.)

599.

60o. THE ScaLe ofF lLoubpness [liditorial on
Wagner's Proposed * Everyday-Life ' Scale,
with a *““Wien" as Unit].—GW.OH:
Wagner.  (Wireless Engineer, Oct. 1938,
Vol. 15, No. 181, pp. 533-534.) See 4013 of

1938.

A New METHOD FOR DETERMINING THE
UNIAURAL DIFFERENTIAL THRESHOLD.
J. W. Hughes. (Phil. Mag., Nov. 1938,
Series 7, Vol. 26, No. 177, pp. 635-650.)

601.

THE MECHANISM OF HEARING AS REVEALED
THROUGH EXPERIMENT ON THE MASKING
ErrFeEcTt or THERMAL Noisg.—H. Fletcher.
(Proc. Nat. Acad. Sci., July 1938, Vol. 24,
No. 7, pp. 265-274.)

ABOUT THE ORIGIN OF THE DISTANCE IMPRES-
SION IN HEARING, and ON Sounp LocaLisa-
TioN [and the Necessary Part played by
Head Movement].-—von Békésy : Wallach.
(Journ. Acoust. Soc. Am., July 1938, Vol. 10,
No. 1, pp. 77-78 : p. 83.) Summaries only :
the first is of the German paper referred to in
1937 of 1938.

602.

603.

ITs PsycHoLoGY AND PHysI-
oLoGY " [Book Reviewl.—S. S. Stevens &
H. Davis. (Revtew Scient. Instr., Oct. 1933,
Vol. 9, No. 10, pp. 302-303.)

604. “ HEARING :

. AN ANALYSIS OF PERCEPTIBLE OVERTONES IN
THE VoICE.—Lewis & Lichte.  (Journ.
Acoust. Soc. Am., July 1938, Vol. 10, No. 1,
p- 83: summary only.)

606. VOWEL VIBRATION AND VOWEL PRODUCTION
[Vowel Vibration Tracks have Characteristic
PProfiles and Logarithmic Decrements : Vi-
brations are not Forced].—E. W. Scripture :
R. A. S. Paget. (Nature, 1st Oct. 1938,
Vol. 142, p. 619.) Lor IPaget's letter,
opposing Scripture’s conclusions, and main-
taining the human vowel sound to be
essentially a resonance effect, - see 1bid.,
26th Nov. 1938, p. 957.
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607.

6038.

60g.

610.

611.

O12.

613.

614.

615.

616.

THE

Acoustic EFFEcTs oF HuwmIDITY IN GASES
[Possible Cause of Reported Critical Fre-
quency in “Dry” CO,], and THEORY OF
Acoustic EFrEcTs oF HuMIpity IN CO,.—
W. H. Pielemeier : H. L. Saxton. (Journ.
Acoust. Soc. Am., July 1938, Vol. 10, No. 1,
p- 87 : p. 87 : summaries only.)

ABSORPTION OF SoUND IN CarRBON DIOXIDE
AND 1IN CARBON DisULPHIDE |Experimental
Confirmation of Collision Theory of Anoma-
lous Absorption].—V. O. Knudsen & E.
Fricke. (Phys. Review, 1st Aug. 1938,
Series 2, Vol. 54, No. 3, p. 238: abstract
only.)

AcousTIC ABSORPTION AND RErLECTION CoO-
EFFICIENTS IN GASES BY SUPERSONIC INTER-
FEROMETRY.-—R. S. Alleman. (Journ.
Acowst. Soc. Am., July 1938, Vol. 10, No. 1,
p. 8& : summary only.)

ULTrASONIC REFLECTION LOSSEs IN  AIR,
HeLrum, anp CO, [Recalculation of Values
shows Agreement with Herzfeld’s Theory].
—R. 8. Alleman & J. C. Hubbard. (Phvs.
Review, 15th Aug. 1938, Series 2, Vol. 54,
No. 4, p. 313 : abstract only.)

VELociTY OF Souxp IN Liguip HELIUM.—
H. ]. Groenewold. (Nature, 26th Nov.

1938, Vol. 142, pp. 956-057.)

THE VELOCITY OF SOoUND IN 1.1gUID NITROGEN
{measured by Method using Diffraction of
Light by Supersonic Waves].—I. Hirschlaff.
(Proc. Camb. Phil. Soc., April 1938, Vol. 34,
Part 2, pp. 206-298.)

DeEBYE HEeaT WaveEs 1IN HIGHLY Viscous
Liguips 'Hydrodynamic Viscosity has Little
Influence on Propagation of Thermal Sound
Waves of Very High Frequencies].—C. V.
Raman & C. S. Venkateswaran.  (Nature,
29th Oct. 1938, Vol. 142, p. 791.)

ABSORPTION OF SUPERSONIC WAVES IN LLEC-
TROLYTES [as liunction of Irequency (up
to 37 Mc/s) and Concentration].—P. Bazulin.
(Coniptes Rendus (Doklady) de FPAcad. des
Sci. de I'URSS, No. 3, Vol. 19, 1938, pp.
153-156 : in German.) Using the apparatus
described in a previous paper (227 of 1936).

THE DETERMINATION Of THE RIGIDITY
MoDULUS OF NICKEL AND Somi or ITs
ALLOYS IN THE ANNEALED AND UNANNEALED
STaTES [using Theory of Torsional Vibration
of Bars in Form of Thin Strips of Rectangular
Cross-Section|..—D. H. Landon & R. M.
Davies.  (Phil. Mag., Nov. 1938, Series 7,
Vol. 26, Supp. No. 178, pp. 816-840.)

A NEw METHOD OF MEASURING THE ELASTIC

ConNsTANTS ©OF TRANSPARENT ISoTROPIC
SoLip BopiEs [using Supersonic Standing-
Wave Lattice].—K. H. Hoesch. (Zeiischr.

f- Physik, No. 9/10, Vol. 109, 1938, pPD.
606-624.)
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Nore oN VELOCITY OF SouND IN COPPER

[Direct Determination of Frequency of
Rod Vibrating Longitudinally, Fixed at
Middle : Effect of Hardening Processes,
etc.]—G. E. Allan. (Phil. Mag., Oct. 1938,
Series 7, Vol. 26, No. 176, pp. 609-614.)

THE DaMPING OF THE LATERAL VIBRATION
or A MiLp STEEL Bar [Decrease of Internal
Friction Constant with Decrease in Ampli-
tude].—Ockleston. (Phil. Mag., Nov. 1938,
Series 7, Vol. 26, No. 177, pp. 705-712.)

THE INTERNAL FRICTION oF METALLIC
CrysTaLs [less for Single Crystals than for
Polycrystalline Material : Observations on
Cu, Pb, Sn].—T. A. Read. (Phys. Review,
1st Sept. 1938, Series 2, Vol. 54, No. 3,
p- 389.)

“ TRANSVERSE '’ AcousTic WAVEs IN RIGID
Tusis [Apparatus & Methods for Production
of Lower-Ordered Acoustic Waves : Agree-
ment with Theoretical Results]. -H. E.
Hartig & C. E. Swanson.  (Phys. Review,
15th Oct. 1938, Series 2, Vol. 54, No. 8,
pp. 618-626.)

’

. THE PROPAGATION OF SUPERSONICS IN CAPIL-

LARY Tuses [Measurements of Velocity and
Attenuation Constants : Absorption Greater
than Theoretical Value].—]. May. (Proc.
Phys. Soc., 1st July 1938, Vol. 50, Part 4,
No. 280, pp. 553-3559: Discussion pp.
559-360.)

. THErRMAL DiLaTATION OF Liguins [Its Relation

to Viscosity and the Longitudinal and
Transverse Viscous Vibrations|.—R. Lucas.
(Comptes Rendus, 14th Nov. 1938, Vol. 207,
No. 20, pp. 900-goI.)

Dust I'IGURES oOF STANDING SUPERSONIC
Waves 1n Liguips [by Use of Herapathite
Crystals in Hexane].—M. von Ardenne.
(Funktiech. Monatshefte, Aug. 1938, No. 8,

p- 248.)

ON THE INTERFERENCE BETWEEN Two0O PLANE
SUPERSONIC WAVES : APPLICATION ofF THIS
PHENOMENON TO A NEw METHOD OF
MEASURING THE VELOCITY OF SoUND [from
the Spaces between Stationary Ripples
formed on the Surface of Water, Mercury,
etc.j—J. P. Cance. (Journ. de Phys. et le
Raduum, July 1938, Series 7, Vol. g, No. 7,
PpP- 309-312.)

THE AprricaTION OF SHORT-Focus OPTICS TO
THE STUDY OF SUPERSONIC FIELDS 1IN
Liguins, and THE LFFECT OoF SUPERSONIC
WAVES ON SUPERCOOLED WATER.—I. Soko-

lov. (Journ. of Tech. Phys. [in Russian],
No. 10, Vol. 8, 1938, pp. 898—goo: pp.
Q0I1-Q02.)

SOME EXPERIMENTS ON THE OPTICS OF SUPER-
soNIC WavES [using Lenses, Reflectors, etc :
Frequencies up to about 3 Mc/s].—A.
Giacomini.  (Alta Frequenza, Oct. 1938,
Vol. 7, No. 10, pp. 660-674.)
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627. THE ULTRAsoNIC RaDIATION I IELD OF A
Quarrz DIsC RADIATING INTO LiQuiD
MEepIA [Intensity Distribution measured by
Radiation Pressure of Sound Waves on
Spherical Obstacle: Disc Comparable to
Plane Piston].—F. E. Fox & G. D. Rock.
(Phys. Review, 1st Aug. 1938, Series 2,
Vol. 54, No. 3, pp. 223-228))

CHARGED CorroID PARTICLES IN AN ULTRA-
sONIC I'IELD : II-—PARTICLES SURROUNDED
BY a THIN DousLE Laver [Calculations of
Potential Difference between Node and Anti-
node].—]J. J. Hermans. (Phil. Mag., Nov.
1938, Series 7, Vol. 26, No. 177, pp. 674-683.)

628.

THE PHYSICO-CHEMICAL I’ROPERTIES OF HIGH-
FrREQUENCY ELasTiIc WaAVEs: PHysicaL
CATALYSERS : ULTRA-FILTRATION AND THE
SupPERSONIC CENTRIFUGE.—N. Marinesco.
(Génie Civil, 15th Oct. 1938, Vol. 113, No. 16,
Pp- 317-322)

A MOLECULAR REARRANGEMENT INDUCED BY
ULTRASONIC WAVES [10-50 ke¢/s : about 12
Watts : Benzacide into Nitrogen & Phenyl
Isocyanate].—Porter & Young. (Journ. Am.
Chem. Soc., June 1938, Vol. 60, No. 6, pp.
1497-1500.)

DISRUPTION OF SOLID SUBSTANCES BY SUPER-
sonic WavEs [as Distinct from Dispersion
of Pre-Formed Particles].—K. Sollner. (Coin-
munications, June 1938, Vol. 18, No. 6,
p- 38)

THE SOUNDING OF RIVERS BY SUPERSONIC
MAGNETOSTRICTION APPARATUS [and Some
Demonstrations on the Rhoéne].—(Génie
Civtl, 23rd July 1938, Vol. 113, No. 4,
Pp- 90-91.)

THE DPRESENT PoOSITION OF RESEARCHES ON
SUPERSONICS : CRITICAL  ANALYSIS OF
PAPERS APPEARING IN 1935 AND 1936.—
E. Baumgardt. (Revue d’Acoustique, Sept./
Dec. 1937, Vol. 6, Fasc. 5/6, pp. 178—209.)

“ UrLTrASONICS AND THEIR TECHNICAL AP-
pPLICATIONS ' [Book Review].—L. Bergmann.
(Electvician, 11th Nov. 1938, Vol. 121, p. 570.)
English translation of the book referred to in
207 of 1938.

PHOTOTELEGRAPHY AND TELEVISION

635. ULTRA-SHORT-WAVE RADIO TRANSMITTERS
AT THE Moscow TELEVISION CENTRE.—
G. Z. Besidski. (Lzvestiya Elektroprom.
Slab. Toka, No. 89, 1938, pp. 37-48.)

A description is given, with photographs and
circuit diagrams, of the two u.s.w. transmitters at
the Moscow Television Centre, built by the RCA
and used for transmission of vision and sound
respectively. Iach transmitter has four stages
and delivers approximately 7.5 kw (unmodulated
carrier power) to a common feeder. The vision
transmitter uses grid modulation on the last stage,
with a maximum depth of 65-70%, while for the
sound transmitter class B anode modulation with a
maximum depth of 60-65% is employed. The
total power consumption of the two transmitters
is of the order of 200 kw. The operating wave-

629.

630.

631.

632.

633.

634.
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lengths are 6.01m (vision) and 5.77m (sound).
The aerial is supported on a tower 148.3 m high-
and consists of three horizontal sections mounted
one above the other, each section comprising three
horizontal quarter-wave dipoles arranged in the
form of an isosceles triangle.

636. TELEvIsioN [Notes on History: System at
London Television Station].—N. Ashbridge.
(Nature, 19th Nov. 1938, Vol. 142, pp. 923-
924 : summary of lecture to Inst. Mech.
Eng)

THE LoNDON TELEVISION SERVICE, and THE
MarcoNI-EALI.  TELEVISION  SYSTEM.—
Macnamara & Birkinshaw : Blumlein &
others. (Journ. I.E.E., Dec. 1938, Vol. 83,
No. 504, pp. 729-757: Pp. 758-792: Dis-
cussions pp. 793-8o1.) Long summaries
were referred to in 2870 of 1938.

EM.I. CatHopE-Ray TELEvIsioN TRrRaNs-
missioN TuBes [and Comparison of
“ Emitron ” and ' Super-Emitron "’ Types].
—J. D. McGee & H. G. Lubszynski. (Elec-
trictan, oth Dec. 1938, Vol. 121, p. 697:
short summary of I.E.E. paper.)

637.

638.

TELEVISION AT THE LONDON AND Paris
Rapio ExHIBITIONS.—von Farnholz. (Funk-
tech. Monatshefte, Oct. 1938, No. 10, Supp.
PP 77-79")

TrHE WIRELESS EXHIBITION, 1938 :
NICAL SURVEY.—(Waireless Engineer,
1938, Vol. 15, No. 181, Pp. 543-554.)

641. LoNG FEEDERS FOR TRANSMITTING WIDE
SIDEBANDS, WITH REFERENCE TO THE
ALEXANDRA PALACE AERIAL-I'EEDER
SysTEM.—LE. C. Cork & J. L. Pawsey.
(Electrician, 9th Dec. 1938, Vol. 121, p.
697 : short summary of I.E.E. paper.)

639.

A TEcu-
Oct.

640.

AERIAL COUPLING SYSTEMS FOR TELEVISION,
and A NOTE ON ASYMMETRIC SIDEBAND
Puase DisTorTION.—Benham. (See 517
& 503.)

TELEVISION TRANSMISSIONS OVER SHORT Dis-
TANCES [from Camera (or Iilm Scanner) to
Control Room, then on to Ultra-Short-Wave
Transmitter : Line Transmission to Several
Receivers (at Exhibitions) : Some Practical
Points].—XK. Lipfert. (Funktech. Monats-
hefte, Nov. 1938, No. 11, pp. 85-86.)

642.

643.

REpPLY To Discussions oN ‘‘ MODERN
SysTEMS OF MULTI-CHANNEL TELEPHONY
oN CaBLEs.—Angwin & Mack. (Journ.
I.LE.E., Oct. 1938, Vol. 83, No. 502, pp.
576-579.) See 4039 of 1938.

NEw MECHANICAL FriM ScanNNER [Fernseh
Company, 1937, and Further Developed to
the *“ Universal ”’ Scanner, 1938].—K. Thom.
(Funktech. Monatshefte, Nov. 1938, No. 11,
Supp. pp. 84-85)

A New TELEVISION SYSTEM.—Braude. (Funk-
tech. Monatshefte, Oct. 1938, No. 10, Supp.
P 79.) A long summary of the Russian
paper dealt with in 592 of 1938.

644.

645.

646.
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647. THE ConNTROL OF ELECTRON BEAMS, WITH
PPARTICULAR REFERENCE To TELEVISION [and
the Comparative Advantages of Electro-
static and Magnetostatic Methods].—D. ]J.
Mynall. (Electvician, gth Dec. 1938, Vol
121, p. 697: short summary of ILE.E.
Stuilents’ Section paper.)

648. DEFLECTING ARRANGEMENTS FOR TELEVISION
[Survey of Saw-Tooth Generator and Ampli-
fier or Symmetry Circuits].—G. Faust.
(Funktech. Monatshefte, Oct. & Nov. 1938,

Nos. 10 & 11, Supp. pp. 73—77 & 81-83.)

649. CatHODE-CoUPLED Circuirs.—Cocking.
464.)

THE NEED FOR SAFETY-OF-LIFE PRECAUTIONS
IN AMATEUR TRANSMITTING INSTALLATIONS
AND TELEvVISION RECEIVER Lav-Outs.—
R. A.Hull: Warner. (See Warner’s obituary
article on Ross Hull, 802, below.)

(See

650.

A PracticaL TELEVISION RECEIVER FOR THE
AMATEUR.—C. C. Shumard. (QST, Dec. 1938,
Vol. 22, No. 12, pp. 21-25 and 72 . . 76.)

BuUILDING TELEVISION RECEIVERS WITH STAND-
ARD CATHODE-Ray TuBEs [One, Two, and
Three-Inch Tubes].—J. B. Sherman. (QST,
Oct. 1938, Vol. 22, No. 10, pp. 21-25.)

651.

652.

. “TesTING TELEVISION SETS ”’ [Book Review].
—]J]. H. Reyner. (Electrician, 9th Dec. 1938,
Vol 121, p. 696.})

. ““ PRINCIPES ET ISTAT ACTUEL DE La PHoTo-
TELEGRAPHIE "’ [Book Review].—Chr. Caene-
penne. (Rev. Gén. de I' Elec., 5tk Nov. 1938,
Vol. 44, No. 18, pp. 565-568.)

. SCATTERED LIGHT FROM POLAROID PLATES.—
H. W. Farwell. (Journ. Opt. Soc. Am., Nov.
1933, Vol. 28, No. 11, pp. 460—461.)

. ErLecrroNic  CoNpUCTION IN  INSULATING
CrRYSTALS UNDER VERY HIGH TFIELD
STRENGTH [Current/Voltage Characteristics
and Dhotoelectric Response: Phenomena
observed Acoustically make Crystalline Type
of Light-Counter feasible].—A. von Hippel.
(Phvs. Review, 15th Nov. 1938, Series 2,
Vol. 54, No. 10, p. 867 : abstract only.)

A New SENSITIVE LIGHT - COUNTER. — R.
Tzschaschel. (Zeitschv. f. Physik, No. 3/4,
Vol. 111, 1938, pp. 215-231.)

Author's summary :—“ A light counter is de-
veloped which has the property of registering every
emitted photoelectron. The primary electrons are
accelerated in a homogeneous field and amplified
by impact ionisation. The electrons of the resulting
avalanche pass in part through a grid in the
counting field of a point counter and cause it to
respond. The counting properties of this apparatus
are investigated and discussed with regard to
darkness etfect, resolving power, and self-excitation.
The relative yield, i.e. the ratio of the impulses
counted tc the electrons primarily produced, is a
function of the field strength. A saturation value
of o.25 is found; that is to say, every fourth
photoelectyon is counted.”

657.
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658. THE PHOTOELECTRIC I’ROPERTIES OF ALKALI
I'1zms oF ATomIc THICKNESS ON CARRIER
Merars oF HicH Work Funcrion: 1I—
CAESIUM AND PoTAssIUM ON TUNGSTEN AND
Pratinun.—H. Mayer. (Aun. der Physik,
Series 5, No. 5, Vol. 33, 1938, pp. 419—444.)

For 1 see 3079 of 1937. Here the change in

photoelectric yield per unit incident energy is
measured for a series of wavelengths between 8ooo
and 2400 AU and increasing film thickness. The
results obtained are :—'' (1) Determination of the
optimum film thickness, for which the photoelectric
yield passes through a first maximum ; (2) experi-
mental proof that this maximum occurs at the same
thickness for both photoelectric and thermionic
emission ; (3) photoelectric determination of varia-
tion of work function with thickness, and comparison
with thermionic measurements; {4) proof of
occurrence of weak selective effect at thicknesses
smaller than the optimum ; photoelectrons originate
from carrier metal up to optimum thickness; (5)
proof that the second selective effect, usually
observed, begins to develop immediately the opti-
mum thickness is passed, and that the corresponding
electrons come from the alkali atoms ; (6) determin-
ation of the film thickness for which the yield of
this selective effect passes through a maximum.”

659. THE PHOTOELECTRIC ExcCITATION 0oF CoM-
POSITE PPHOTOCATHODES AT Low TEMPERA-
TURES.—R. Suhrmann & A. Mittmann.
(Zeitschr. f. Physik, No. 3/4, Vol. 111, 1938,
PP. 137-151.)

For previous work on composite photocathodes at
low temperatures see 220 of January. In the
present paper it is found that *‘ an excitation, shown
by a drop in sensitivity, occurs for all cathodes only
on irradiation with the light of a spectral maximum.
Irradiation of an excited cathode with long-wave
light causes the emission of additional electrons,
whose energy should arise from the excitation
energy ; current/voltage curves for long-wave light
are therefore measured in the normal state and
after excitation. It is found in fact that tke
maximum potential of the electrons liberated br
long-wave light is higher for the excited state than
that for the normal state by the value of the
excitation energy. The sensitivity curve of an
excited K/KH/K cathode shows a spectral maximum
in the infra-red which is not present in the normal
state and which must therefore be ascribed to an
absorption band of the excited centres.”

660. THE MEASUREMENT OF SECONDARY EMISSION
INn VaLveEs [Critical Survey of Previous
Methods, leading to Description of ‘ Sup-
pressor-Grid " Method : Application to Study
of Various Caesium-Oxide Surfaces].

L. R. G. Treloar. (Wireless Engineer, Oct.
1938, Vol. 15, No. 181, pp. 535-542.)

661. SECONDARY-EMIsSION COEFFICIENTS OF CAES-
1UM-OXIDE SURFACES ARE INDEPENDENT OF
NATURE OF METAL DISPERSED THROUGH
CoaTiNg.—Treloar. (In paper dealt with in
660, above.)

‘“ This is a particularly interesting result because
it has been suggested by Timofeew & Pyatnitski
[ros0 bis of 1937] that it is the silver particles
embedded in the oxide that are responsible for the

D
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initiation of the s.e. process in the normal caesium-
oxide film."”

662. SECONDARY ELECTRON LmissioN.—Bruining.
(See 549)

663.3THE PASSAGE AND DiFFUsION oF CORPUSCLES
ACROSS BARRIERS 0oF COULOMBIAN POTEN-
TiaL [General Theoretical Solution].—G.
Badarau. (Comptes Rendus, 28th Nov. 1938,
Vol. 207, No. 22, pp. 1030-1032.)

664. THE CONTACT DIFFERENCE OF POTENTIAL
BETWEEN BARIUM AND MAGNESIUM [Measure-
ments of Volta Potential compared with
Recent Photoelectric Results : Work Func-
tion of Magnesium : Possible Variation with
Nature . of Surface]—P. A. Anderson.
(Phys. Review, 1st Nov. 1938, Serics 2, Vol.
54, No. 9, pp. 753-757.)

AppITioNAL ELECTRONS DUE TO PHOTO-
ELECTRIC EFFECT IN A NON-INDEPENDENT
HYDROGEN DIsCHARGE [explain Rapid In-
crease of Current above That given by
Ionisation by Collision].—Costa & Raether.
(Naturwiss., oth Sept. 1938, Vol. 26, No. 36,
p- 593

666. THE SCATTERING AND PHOTOELECTRIC AB-

SORPTION OF HIGH-VOLTAGE X-RAVYS IN
NITROGEN.—Trueblood &  Loughbridge.
(Phys. Review, 15th Oct. 1938, Series z,
Vol. 54, No. 8, pp. 545-554.) See also
4490 of 1938.

MEASUREMENTS AND STANDARDS

667. A FIELD-STRENGTH MEASURING SET FOR
ULTRA-SHORT WavEs.—V. B. Binshtok.
(Tevestiya Elektroprom. Slab. Toka, No. 8/9,
1938, pp. 20-27.)

A description is given of a portable set developed
in the USSR for field-strength measurements on
wavelengths between 3 and 12 m. The set uses
the comparison method and its circuit consists
essentially of the following stages : local oscillator,
first detector and Dbeating oscillator, variable
attenuator (capacity potentiometer), two stages
of if. amplification, second detector, and two
stages of Li. amplification. The various errors
introduced in these measurements are discussed,
and means are suggested for increasing the accuracy
of the set. A full circuit diagram and two photo-
graphs of the set are included.

665.

668. HIGH-FREQUENCY AMMETER EMPLOYS PHOTO-
Tusk INDIcATOR [Electrodynamic Ammeter
accurate within 1% in Range s5s—42 Mc/s].—
General Elec. Company. (Electronics, Sept.
1938, Vol. 11, No. g, pp. 44 and 46.)  See
Meahl, 3724 of 1938.

RecevING [and
(See 480.)

670. A VALVE VOLTMETER WITH FOUR RANGES.—
R. M. Shevchuk. (Izvestiya Elektroprom.
Slab. Toka, No. 8/9, 1938, pp. 56-59.)
Developed in the USSR. Automatic grid biasing
and a separate compensating valve make it suitable
for operation from a.c. mains. Its four ranges are
0-3, 0-10, 0-30, and 0-100 VvOlts, and it can be
used at frequencies up to at least 2000 kc/s.

669. MODERN  SHORT-WAVE
Measuring] TECHNIQUE.—Strutt.
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671. MINIATURE VALVE VOLTMETER [Type 105X,
using Small Valve with Filament Current
from 3V Torch Battery].—Salford Elec.
Instr. Company. (Journ. Scient. Instr.,
Nov. 1938, Vol. 15, No. 11, p. 381.)

672. VALVES WITH SHARP BENDS IN THEIR ANODE-
CURRENT/GRID-VOLTAGE CHARACTERISTICS,
FOR VALVE-VOLTMETERS.—(E.T.Z., 24th
Nov. 1938, Vol. 59, No. 47, pp. 1268-1269.)
Based on the paper by Aiken & Birdsall
(2491 of 1938).

673. DIRECT-READING INDUCTOMETERS AND CAPa-
cITY METERs BASED ON CERTAIN PRro-
PERTIES OF OsciLLATORY CircuritTs.—Rutelli.

(See 149.)

674. MEASUREMENT OF THE PARAMETERS OF
QUARTZ PLATES.—A. Arkhangel’skaya.
(Izvestiva Elektroprom. Slab. Toka, No. 8/g,
1938, pp. 28-35.) )

It is pointed out that in designing crystal-con-
trolled oscillators it is desirable to know not only
the natural frequency and temperature coefficient
of a crystal plate but also its decrement d, in-
ductance L, capacity C, and resistance E,. In
the present paper two alternative methods are
suggested for measuring d,. The first method
consists in measuring the amplitude of the crystal
oscillator at two different intervals after the ex-
citation voltage has been removed from the crystal,
while in the second method a resonance curve of
the crystal is plotted and from this d, is calculated.
In order to determine R,, L,, and C,, an additional
resistance is connected in series with the crystal
and the new d, is measured ; from this the required
values can be calculated.

Circuits suitable for the above measurements
are described and their accuracy discussed. A table
is given showing results obtained with a number of
crystal plates at frequencies from 100 to 2000 kc/s.

675. X-Ray EVIDENCE ON THE NATURE OF THE
SURFACE LAYERS OF THIN GROUND QUARTZ
CRYSTALS SECURED WITH THE CAUCHOIS
SPECTROGRAPH [suggests Recrystallisation of
Displaced Atoms on Underlying Crystal
Foundation].—F. R. Hirsh & J. W. M.
DuMond. (Phys. Review, 15th Nov. 1938,
Series 2, Vol. 54, No. 10, pp. 789—792.)

676. MAINTENANCE OF MOTION OF A PENDULUM
BY MEANS OF AN ALTERNATING CURRENT
oF FREQUENCY HIGH COMPARED WITH ITs
Natural FriQuENcY [Theory]—]. Béthe-
nod. (Comptes Rendus, 7th Nov. 1938, Vol.
207, No. 19, pp. 847-849.)

677. ON THE REvVIsioN oF THE VDE RULEs FoORr
MEASURING INSTRUMENTS, and RULES FOR

MEASURING  INSTRUMENTS.—N.  Lieber :
VDE. (E.T.Z., 1oth Nov. 1938, Vol. 59,

No. 45, pp. 1209-1211: pp. 1211-1212.)

678. ' Rap10-FREQUENCY ELECTRICAL MEASURE-
MENTS | SeconND EpiTioN ”’ [Book Review].
—H. A. Brown. (Proc. Inst. Rad. Eng.,
Sept. 1938, Vol. 26, No. g, p. 1175.)
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679. O~ THE Use or MECHANICAL OSCILLOGRAPHS
IN THE PRODUCTION OF MEASURING APPAR-
ATUS.—A. M. Damski & N. I. Voskoboynikov.
({zvestiya Elektroprom. Slab. Toka, No. 8/g,
1938, pp. 48-51.) -

Methods are indicated for determining various
constants (natural frequency, logarithmic decre-
ment, etc.) of the moving parts of meters, by
attaching a small mirror to the parts in question and
recording the movement photographically.

680. MECHANICAL ELIMINATION OF BROWNIAN AND
OTHER FFORTUITOUS DEVIATIONS IN MEASURE-
MENTS.—L. S. Ornstein & J. M. W. Milatz.
(Physica, Dec. 1938, Vol. 5, No. 10, pp.
971976 : in English.)

ARTIFICIAL MODIFICATION OF CERTAIN GAL-
VANOMETER CoNsTaNTs [Galvanometer in
Circuit of Photocell illuminated by Light
Beam regulated by Galvanometer Mirror :
Methods for Increase of Galvanometer
Sensitivity and Realisation of Constant
Luminous Tlux.]—E. Hochard. (Comples
Rendus, 21st Nov. 1938, Vol. 207, No. 21,
pp. ¢81-083.)

FiLamEnTt CURRENTS oOF D.C. VALVEs :
METHOD OF ELIMINATING VARIATIONS [in
D.C. Amplifier primarily for Measnrement of
Photoelectric Currents].—Bedeau & Herman.
(Electrictan, 14th Oct. 1938, Vol. 121, p. 438.)
Based on two French papers, one of which
was dealt with in 2013 of 1938.

681.

682,

NoMOGRAMS FOR CALCULATING THE RESIST-
ANCE OF CABLE CONDUCTORS, WITH ALLOW-
ANCE FOR SKIN EFFECT AND PROXIMITY
ErreEcT.—Kh. I. Cherne. (/zvestiya Elektro-
prom. Slab. Toka, No. 7, 1938, pp. 60-62.)

683.

UNIVERSAL ABAC FOR THE GRAPHICAL SOLU-
TION OF PROBLEMS OF RHEOSTATIC CONTROL
[e.g. Calculation of Potentiometers for Radio
Grid Bias].—A. Fouillé. (Rév. Gén. de I'Elec.,
22nd Oct. 1938, Vol. 44, No. 16, pp. 518-523.)

684.

PHOTOELECTRICALLY BALANCED RECORDING
POTE~NTIOMETER [free from °° Hunting ”
Fairchild & ©Parsegian. (Review Scient.
Instr., Dec. 1938, Vol. g, No. 12, pp. 422~
425.) A summary was referred to in 3323
of 1938

685.

SHARP CUT-OfF IN Vacuum TubBges.—Fett :
Aiken & Birdsall. (See 532.)

‘ DIRECT AND ALTERNATING CURRENT POTEN-
TIOMETER MEASUREMENTS '’ [Book Review].
—D. C. Gall. (Wireless Engineer, Nov. 1938,
Vol. 15, No. 182, pp. 613-614.) See also
3324 of 1038.

686.

687.

688. PrEcisioN INDUCTANCE [and Capacitance]
BRIDGE, and A.C. MEASURING BRIDGE.-
H. W. Sullivan Ltd: Mullard W. Service
Company. (Journ. Scient. Instr., Nov. 1938,
Vol.. 15, No. 11, pp. 378-379: pp. 383—384.)

689. A CaTEODE-RAaY NuLL INDICATOR [Type 913

Oscilloscope with Filter].—I. B. McNulty.
(Electromics, Sept. 1938, Vol. 11, No. 9,

PP- 3C . . 44.)
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690. ALTERNATING-CURRENT MEASURING INSTRU-
MENTS WITH DRY-PLATE RECTIFIERS [for
Commercial and Audio Frequencies, in-
cluding a Comparison with Moving-Iron
Meters].—H. Boekels & A. Brosch. (E.T.Z.,
17th Nov. 1938, Vol. 59, No. 46, pp. 1229—
1231.)

691. CURVE-I'ORM ERROR IN THE IDEAL RECTIFY-
ING INSTRUMENT.—I'. Klutke. (E.N.T., Oct.
1933, Vol. 15, No. 10, pp. 295-296.)

An example is first given to illustrate the errors
which may arise in calculations of non-linear
systems by neglecting the effect of the relative
phases of Fourier components. The set of func-
tions given by Jordan (2136 of 1938) is then used
to calculate the curve-form error of a rectifying
meter with a bent characteristic (Fig. 2). Fig. 3
shows the error of the instrument-reading as a
function of the curve form.

692. A New D.C.-VOLTAGE INSTRUMENT TRANS-
FORMER FOR THE MEASUREMENT oOF HigH
D.C. VoLTAGES [avoiding the Disadvantages
of the Usual M.C. Meter with Series Resist-
ance : Magnetic Saturation Principle, using
Ring-Shaped Cores].—W. Kramer. (E.T.Z.,
1st Dec. 1938, Vol. 59, No. 48, pp. 1205~
1298.) LExtension of the work on the d.c.
current-transformer (1141 of 1938) to voltage
transformation.

A NEw METHOD OF CURVE MEASUREMENT AT
HicH VorrTaGes [up to 500 kV : Capacity
Potentiometer and Resonant Circuit tuned
to Fundamental used to show Overtones
on Cathode-Ray Screen as TFunction of
Iundamental Voltage]—H. E. Linckh.
(Physik. Zeitschr., 1st Nov. 1938, Vol. 39,
No. 21, pp. 727-735.)

603.

A NeEw LiGHT-BEaAM ELECTROSTATIC VOLT-
METER [Full-Scale Ratings 3 to 20 kV].
Bialou & Malpica. (Gen. Elec. Review, Oct.
1938, Vol. 41, No. 10, pp. 446-447.)

694.

UseE oF THE DARK PRE-DISCHARGE CURRENT
IN AIR BETWEEN POINT AND CYLINDER FOR
THE MEASUREMENT OF L.I'. ALTERNATING
VoLTAGEs [between 12.5 & 200 kV, 50 ¢/s].
—E. Hess. (Arch. f. Elektrot., 14th Oct.
1938, Vol. 32, No. 10, pp. 688-690.)

695.

OPTICAL MEASUREMENT OF VERY INTENSE
ConTiNvOUS CURRENTS f{using Magnetic
Rotation due to Current Field]: and New
PROCEDURE FOR THE MEASUREMENT OF
INTENSE CURRENTS.—A. Cotton: B. Tsai.
(Comptes Rendus, 7th Nov. 1938, Vol. 207,
No. 19, pp. 820-822: pp. 850-851.)

696.

SUITABILITY OF A DIAMAGNETIC CRYSTAL FOR
THE MEASUREMENT OF MAGNETIC FIELDS.
—R. G. Stansfield. (Proc. Camb. Phil. Soc.,
Oct. 1938, Vol. 34, Part 4, pp. 625-633.)

697.

A NEw SIMPLE MAGNETOMETER FOR MEDIUM
To VERY STRONG FIELDS.—A. Deubner.
(Physik. Zeitschr., 15th Oct. 1938, Vol. 39,
No. zo, pp. 716-718.)

698.

D 2
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609. A PORTABLE DIRECT-READING MAGNETO-
METER.—Turney & Cousins. (Journ. Scient.
Inst., Nov. 1938, Vol. 15, No. 11, pp. 360-
367.) Development of Harrison & Rowe’s
instrument (2103 of 1938) to measure
absolute values.

CURRENT BALANCE FOR MEASURING MAGNETIC
FIELDS AND SUSCEPTIBILITIES.—A. R. Kauf-
manmn. (Review Scient. Instr., Nov. 1938,
Vol. 9, No. 11, pp. 369-371.)

701. REMARKS oN THE ‘‘ CURIE ** ScALE oF Tem-
PERATURE [defined by Susceptibility Meas-
urements] —N. Kirti & F. Simon.  (Phil.
Mag., Nov. 1938, Series 7, Vol. 26, Supp.
No. 178, pp. 849-854.)

. VARIATION WITH FIELD-STRENGTH OF THE
DieLECTRIC CONSTANTS OF THE p-AZOXY-
antsoLs [Eftect analogous to That of Longi-
tudinal Magnetic Field] —W. Maier. (4Ann.
der Physik, Series 5, No. 3, Vol. 33, 1938,
Pp. 210-225.)

FRICTIONAL DISPERSION OF THE DIELECTRIC
ConsTANTS oF OrcaNic Liquips. — E.
Piotze. (Ann. der Physik, Series 5, No. 3,
Vol. 33, 1938, pp. 226-242.) A preliminary
letter was referred to in 4210 of 1938.

700.

703-

RoTaTION OF DiroLEs IN SorurioN [[Effect
of Non-Polar Molecules of Diluting Medium
deduced from Dispersion and Absorption
Curves].—P. Girard & P. Abadie. (Physik.
Zeiischr., 1st Oct. 1938, Vol. 39, No. 19,
pp. 691-692.)

SUBSIDIARY APPARATUS AND MATERIALS

705. ULTRADYNAMIC OVERCONTROL OF CATHODE-
Rav Tuses.—Hollmann. (Hochf:lech. wu.
Elkk:akus., Oct. 1938, Vol. 52, No. 4, pp.
125-129.)

It is known that the deflections of the beam of

a cathode-ray tube are limited by the fact that,
when a critical plate voltage is passed, the beam
strikes the plates and is extinguished.” This
phenomenon 1s here theoretically investigated for
ultradynamic frequencies, starting from known
inversion equations for the deflection (see also 274
of January, and back references). Fig. 2 shows
ult-adynamic electron paths in the tube, and illus-
trates the asymmetrical cut-off zones; Tig. 3
gives a case where cut-off occurs in the middle of
the trace on the screen. TFig. 4 shows the critical
over-control voltages for ultradynamic working
and for stationary deflections, as a function of
anode voltage. Fig. 6 gives calculated and ob-
served cut-off zones. The exchange of energy on
contact between the electron beam and the plates
is also discussed.

704

706. NEw INVESTIGATIONS ON CATHODE-RAY Os-
CILLOGRAPHS : I—THE STATIC SENSITIVITY
OF THE BRAUN TUBE TAKING INTO ACCOUNT
THE STRAY FIELDs: II—THE SENSITIVITY
AT Hicn FREQUENCIES AND FOR A Homo-
GENEOUs PLATE FiELpD.—Thoma. (Funk-
tech. Monalishefte, Oct. & Nov. 1938, Nos. 10
& 11, pp. 313-316 & 320-331.)
The course of the stray-field strength in the mid-
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zone of the deflecting space : the static sensitivity
for “* triangular ”’ stray fields (Hintenberger, 3120
of 1g937: for further work see 4190 of 1937):
closer approximation by assumption of cubic
parabolic fields (Hollmann & Thoma, 3687 of 1938) ;
the most commonly occurring case, where the stray
field through which the ray enfers the deflecting
space is limited by an earthed anode and can
therefore be treated as approximately triangular,
whereas the stray field through which the ray leaves
the deflecting space is represented best by a cubic
parabola. The equivalent uniform field is then
given by F,,= F, + 0.8, where F, is the ratio
of the length of the deflecting plates to the distance
between them.

707. Tne Ust ofF THE HigH-Vacuum CATHODE-
Ray TUBE FOR RECORDING HIGH-SPEED
TRANSIENT PHENOMENA, and RECURRENT-
SURGE OSCILLOGRAPHS, AND THEIR APPLICA-
TION TO SHORT-TIME TRANSIENT PHENOMENA.
—McGillewie : Wilkinson. (Journ. I.L.E.,
Nov. 1938, Vol. 83, No. 503, pp. 657662 :
pp. 663-672: Discussions pp. 673-680.)
Already referred to (except the Discussions)
in 281 of January and 2514 of 1938, respec-
tively.

708. THE DETERMINATION OF PHASE ANGLE BY
CATHODE-RAY OSCILLOGRAPH, and THE
DETERMINATION OF SyMMETRICAL CoM-
PONENTS [of a Varying Rotating Flux] BY
MuULTIPLE MAGNETIC  DEFLECTION oF
A CaTtHODE - RAvy BeaM.—Chard. (Journ.
I.E.E., Nov. 1938, Vol. 83, No. 503, pp.
681-684: pp. 684-687.)

709. REMARKS ON PPAPERS RELATING TO ELECTRON
MicroscoPES.—Beischer :  Ruska, Krause.
(See 850 & 851.)

710. THE IMAGE ILRRORS OF THE ELECTRON MICRO-
SCOPE CAUSED BY ELECTRON SCATTERING IN
THE OBJECT, AND THEIR MUTUAL RELA-
TIoNs.—von Ardenne. (Zeitschr. f. Physik,
No. 3/4, Vol. 111, 1938, pp. 152-157.)

For previous work on the investigation of the
internal strata of an object by electron beams see
3739 of 1938 and the reference to it in 4076 of 1938.
In the present paper ‘‘ the importance of the spatial
scattering of the electrons is first discussed ; the
relation between the resolving power and the
recognisability of contrast, and thus the depth of
the object planes, is then investigated. The errors
due to scattering are compared with the chromatic
errors (lligs. 3-5); the field of application of the
electron ‘ raster ° miscroscope (4076 of 1938—also
376 of January) is defined from this comparison.”

711. THE NEw HARVARD SUPER-MICROSCOPE [not
Electronic :  ‘* Useful ” Magnifications of
6000 Diameters, ““ Empty *’ Magnifications
of 50 coo Diamaters].—Graton. (Sci. News
Letter, 1st Oct. 1938, Vol. 34, No. 14, pp-
218-220.)
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712.

713

714.

718.

719.

720.

~1
o
-

REMARK ON THE SUMMARY OF THE PAPER
‘ THEORETICAL I'OUNDATIONS OF THE LLEC-
TrRON ‘ RASTER’ MicroscopPE ”’ [Table of
Resclving Powers was Calculated, Not Ex-
perimentally Determined].—von Ardenne.
(E.T.Z., 10th Nov. 1938, Vol. 59, No. 45,
p. 1226.)) A note on an E.T.Z. summary of
the paper dealt with in 4076 of 1938.

ELECTRON-OPTICAL SPECTRUM ANALYSIS OF
H.FF. OscirLations.—Hollmann. (Natur-
wiss., 11th Nov. 1938, Vol. 26, No. 45, p. 742.)
Yurther application of the inversion spectro-
graph dealt with in 274 of January.

THE Focusing oF CHARGED PARTICLES BY A
SpHerICAL CONDENSER [Theory: Calcula-
tions of Velocity Dispersion and Reduced
Velocity Dispersion : Relativistic Modifica-
tion for High-Speed Particles: Description
of Practical Electron Analyser of Very Large
Aperture].—Purcell.  (Phys. Review, 15th
Nov. 1938, Series 2, Vol. 54, No. 10, PP.
818-826.)

5. THE PaTus oF Ions 1IN THE CYCLOTRON
[Theory]: I—ORBITS IN THE MAGNETIC
TFiewp : II-—Parns IN THE COMBINED

ErLrcTrIiC AND MaGNETIC FIELDS.—Thomas.
(Phys. Review, 15th Oct. 1938, Series 2,
Vol. 54, No. 8, pp. 580—588 and 538-598.)

. “ RECHERCHES SUR L’OPTIQUE ELECTRONIQUE "’

[Book Review].—Cotte. (Rev. Gén. de
I’Elec., 5th Nov. 1938, Vol. 44, No. 18,

P 553

. Tue Ortics oF ErLecrricaL CHARGES [Com-

prehensive Survey of Undulatory Properties,
the New Methods of Calculation, and the
Principal Applications of the New Know-
ledgel.—Bricout.  (Rev. Gén. de I'Elec.,
1st & 8th Oct. 1938, Vol. 44, Nos. 13 &
14, Pp. 405423 & 439-451.)

A NEw FORM OF THE LELECTROMAGNETIC
ENERGY LQUuaTION WHEN IFREE CHARGED
PARTICLES ARE P’RESENT [useful for dis-
cussing Energy Relations in Electron Beam
Tubes].—Tonks. (Phys. Review, 15th Nov.
1938, Series 2, Vol. 54, No. 10, p. 863.)

THE OSCILLOPERTURBOGRsPH (for recording
Short-Time Phenomena on Distribution
Systems].—Masson. (Rev. Gén. de I"Elec.,
22nd Oct. 1938, Vol. 44, No. 16, pp. 523-
524.)

A TiMErR FOR USE WITH A \WESTINGHOUSE
Four-UNIT MovING-CoiL OSCILLOGRAPH [to
avoid monopolising One Element for Time
Marking].—Sontag & Huff. (Science, 11th
Nov. 1938, Vol. 88, pp. 459—460.)

. PHOTOCONDUCTIVITY IN WILLEMITE [Spectral

Response Curves: Correlation between
Luminescence and [PPhotoconductivity].—
Hofstadter. (Phys. Review, 15th Nov. 1933,

Series 2, Vol. 54, No. 10, p. 864.})

. THE FUNDAMENTAL PRINCIPLES OF FLUORES-

CENCE.—Fonda. (Elec. Ismgineering, Dec.
1938, Vol. 57, No. 12. Sec. 1, pp. 677-681.)
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. A MEMORY ATTACHMENT FOR OSCILLOSCOPES
[* Memnoscope,” primarily for Arc-Back
Study : using Rotating Capacitor Network].
—Pakala. (IFlec. Engineering, Dec. 1938,
Vol. 57, No. 12, Sec. 1, pp. 682-684.)

. A MacaziNE PrLaTe CAMERA TFOR DPHoOTO-
GRAPHY IN Vacuum [primarily for Use with
Electron Microscope).—Fitzsimmons. (Journ.
Opt. Soc. Am., Nov. 1938, Vol. 28, No. 11,
PP- 437-439)

A Hica-VoLTAGE DiscHARGE TUBE FOR 3
MiLLioN VoLts.—Sinelnikov & others. (Tech.
Phys. of USSR, No. 7, Vol. 5, 1938, pp. 481—
490 : 1n linglish.)

A  RapioMETER-TYPE VacutM GAUGE.—
Lockenvitz. (Review Scient. Instr., Dec.
1938, Vol. 9, No. 12, pp. 417—420.)

GREASELESS Vacuum VaLves.—Townes.
(Review Scient. Instr., Dec. 1938, Vol. o,
No. 12, pp. 428-429.)

A DEVICE TO PROTECT LARGE VACUUM
SYSTEMS AGAINST ACCIDENTAL INTERRUP-
TIONS OF THE MecHANICAL Pump.—Youtz.
(Review Scient. Instr., Dec. 1938, Vol. 9,
No. 12, pp. 420—421.)

SIMPLE PROTECTIVE DEVICE FOR WATER-
COoOLED APPARATUS.—Stephenson. (Review
Scient. Instr., Dec. 1938, Vol. 9, No. 12,
p. 430.)

RECENT PROGRESs IN PPOWER RECTIFIERS
aNp  TurEIR  AppLicaTIONS.—Thompson.
(Journ. I.E.E., Oct. 1938, Vol. 83, No. 502,
PP- 437455 : Discussions pp. 456—473.)

BREAKDOWN VOLTAGE IN MERCURY VAPOUR.
_Klarfeld & Gusjeva. (Tech. Phys. of
USSE, No. 0, Vol. 5, 1938, pp. 425-430:
in Linglish.)

THE RATE OF VAPORISATION OF MERCURY
FROM AN ANCHORED CATHODE SroT [Measure-
ments].—Tonks.  (Phys. Review, 15th Oct.
1938, Series 2, Vol. 54, No. 8, pp. 634-639.)

IoN-CONVECTION GENERATORS.—Tschescherin
& Babat. (E.T.Z., 17th Nov. 1938, Vol. 59,
No. 46, p. 1245: summary only.) Cf. 395
of 1637.

“ NeGaTIvE Ions ' [Book Review].—Massey.
(Wiveless Lngineer, Nov. 1938, Vol. 15, No.
182, p. 615.) Including their formation in
glow discharges and in the upper atmosphere.

COLLECTOR ELECTRODE CURRENTS IN Dis-
CHARGES OF DIFFERENT CURRENT DENSITY
[Failure of Collector to indicate True Drift-
Current Magnitudes].—Rusk. (Phys. Review,
15th Nov. 1938, Series 2, Vol. 54, No. 10,
p. 865 : abstract only.)

Arcs OF Various METALS IN CAPILLARY
TuBes [Observed Spectra]—Voss. (Phtl.
Mag., Dec. 1938, Series 7, Vol. 26, No. 179,
pPp. 1000-1006.)
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737. THE CoUNTING LosseEs [due to Finite Re-
covery Time] IN GEIGER-MULLER COUNTER
CirculiTs AND RECORDERS.—Lifschutz &
Duffendack. (Phys. Review, 1st Nov. 1938,
Series 2, Vol. 54, No. 9, pp. 714-725.)

738. A CrRyYSTALLINE TYPE oF L1GHT-COUNTER, and
A NeEw SENSITIVE LIGHT-COUNTER.—vON
Hippel : Tzschaschel. (See 656 & 657.)

739. A DuaL - RANGE POTENTIAL SOURCE FOR
FieLp UseE wWITH ELECTROSCOPES AND G-M
CounTERrs [Battery with Hand-Driven Con-
denser-Type D.C. Multiplier].—I3osch. (Re-
view Scient. Instr., Oct. 1938, Vol. g, No. 10,
pp: 308-309.)

740. A STATIC CONSTANT-CURRENT CIRCUIT [Iron-
Core Reactor and Condenser: for Valve
Filament Circuits, etc.].—Summers. (Flec.
Engineeving, Nov. 1938, Vol. 57, No. 11,
pp- 636-639.)

741. ELECTROMAGNETIC VOLTAGE REGULATORS.—
Kovalevskaya. (Izvestiya Elektroprom. Slab.
Toka, No. 8/9, 1938, pp. 67-74.)

Various types of voltage regulator are discussed
and a detailed description is given of a regulator
with a transformer and condenser (lFig. 13) de-
veloped in the USSKR.

742. VIBRATOR PowER SuppLIEs.—Hall. (IVireless
World, 22nd Dec. 1938, Vol. 43, pp. 553—
556.) Based on a Sydney World Radio
Convention paper.

743. THE WoUND-CORE DISTRIBUTION TRANS-
FORMER.—Treanor. (Elec. Engineering, Nov.
1938, Vol. 57, No. 11, pp. 622-626.)

744. ** A.C. MoTors oF I'racTioNAL HorRSE POWER
[Book Review|.—Jones. (Electrician, 18th
Nov. 1938, Vol. 121, p. 594.)

745. CURRENT RATING AND IMPEDANCE oF CABLES
IN BuiLpiNgs aND SHIPS, and CURRENT
RATING OF CABLES FOR TRANSMISSION AND
DisTrIBUTION.— Booth, Hutchings, & White-
head : Whitehead & Hutchings. (Journ.
I.E.E., Oct. 1938, Vol. 83, No. 502, pp. 497—
516 : pp. 517—557 : Discussions pp. 557-565.)
British E.R.A. Reports.

CURRENT-CARRYING CapPacIiTY [of Various
Gauges of Wire, in Free Air and in Trans-

former Windings|.—Partridge. (Waiveless
World, 15th Dec. 1938, Vol. 43, pp. 529-530.)

746.

SoME ELECTRONIC SwITCHING CIrculTs [Con-
tinuation of Discussion].—Shumard. (FElec.
Engineeving, Nov. 1938, Vol. 57, No. 11,
p- 467.) See 4089 of 1938.

748. BriDGE GrID Circuits [Regulating Circuits
using Electronic or lonic Valves].—Vartel’ski.
(See 446.)

749. A PossiBLE USE OF A SELECTOR SWITCH.—
Petrishshev & Shupta. (lzvestiya Elektvo-
prowi. Slab. Toka, No. 8/9, 1938, pp. 61-62.)

It is suggested that a selector switch could be

used as a means of making a circuit only when a

certain sequence of impulses is received, any other

sequence causing the switch to move to ‘ dead ™’

747
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contacts. The switch would thus serve as a safe-
guard against the unauthorised use of the line. It
is desirable that a switch so employed should have
the lowest possible value of p = 1/b, where b is the
total number of possible impulse combinations.
With this object in view a switch was developed
by the author, briefly described in this paper, in
which impulses of opposite polarity are used and
which has p = 6 X 1075,

750. Low-VOLTAGE PaAPER CONDENSERS WITH
Havrowax InipREGNATION.—Walther & Inge.
(Izvestiva Elektroprom. Slab. Toka, No. 3,
1938, pp. 57-61.)

In a previous paper (338 of 1938 : for later work
see 2062 of 1938) it was shown that the boiling-out
of condensers in halowax results in a considerable
reduction of the breakdown voltage as compared
with paraffin-impregnated condensers. An im-
provement was obtained when condensers were
boiled out in vacuum, and accordingly an additional
investigation of the latter process was carried out.
A detailed report on this investigation ends with
the conclusion that under proper conditions it is
possible to manufacture condensers with electrical
characteristics as good as those of paraffin-im-
pregnated condensers and with a higher thermal
stability, together with smaller overall dimensions
for a given capacity.

751. FABRICATED-PLATE Capacitors [ TP "' Elec-
trolytic Condensers using Aluminium sprayed
on Fabric, instead of Etched Plate].—Peck.
(Electronics, Sept. 1938, Vol. 11, No. 9, p. 60.)

752. A NOMOGRAM FOR CALCULATING LOSSEs 1N
ELEcTROLYTIC CONDENSERS.—Nelepets. (Iz-
vestiya Elehtroprom. Slab. Toka, No. 8/g,
1938, pp. 60-61.)

753. THE DyNamic FoRMING OF ALUMINIUM FOR
ELecTtrOLYTIC CONDENSERS.—Zakheim &
Nikolaeva. (Izvestiva [Flekiroprom. Slab.
Toka, No. 7, 1938, pp. 57-59.) Reporton an
experimental investigation of the effect of
the dynamic forming of aluminium electrodes
(in which aluminium foil is moved through
the forming bath) on the properties of
electrolytic condensers.

54. PYrRaNoL CAPACITORS FOR TELEVISION AND
RaDIO TRANSMITTERS.—(Gen. FElec. Review,
Nov. 1938, Vol. 41, No. 11, p. 510.)

~1

755. F'IBROUS GLASS FOR ELECTRICAL INSULATION.
—VFerris & Moses. (Elec. Engineeving, Dec.
1938, Vol. 57, No. 12, Sec. 1, pp. 480-483.)

756. SOoUurRcEs oF ERROR IN HIGH-FREQUENCY
MEASUREMENTS OF THE DIELECTRIC PROPER-
TIES OF Grass.—Hudson. (Phys. Review,
15th Nov. 1938, Series 2, Vol. 54, No. 10,
pp. 866-867 : abstract only.)

757. THE PERFORATION OF SoOLID DIELECTRICS
[Brussels University Results: Variation of
Dielectric Strength of Glass with Thickness :
Secondary Phenomena (Arborescence) sup-
porting Rogowski’'s Theory].—Maryssael.
(Rev. Gén. de I'Elec., 10th Dec. 1938, Vol. 44,

No. 23, pp. 737-744.)
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758. NEw INSULATOR [Alsifilm, from Clay : Possible
Substitute for Mica, Varnish, and Lacquer].
—Hanser. (Wireless World, 15t Dec. 1038,
Vol. 43, p. 486.)

PoLYSTYROL As AN INsurLaTor [for Electro-
meters, Bridges, etc: Avoidance of Wet-
Weather Troubles|.—Pollock & Nichols.
(Review Scient. Instr., Oct. 1938, Vol. 9,
No. 10, p. 331.)

759-

Prastacs AND ELECTRICAL INSULATION.—
Hartshorn, Megson, & Rushton. (Journ.
I.E.E., Oct. 1938, Vol. 83, No. 502, pp.
474—487 : Discussion pp. 488-496.)

760.

761. PLASTIC MATERIALS: PHENOL-ANILINE RESINS
[inclading Some Data from German Patents
for Moulding Materials without any Filler].—
(Electrician, oth Dec. 1938, Vol. 121. p. 694.)

A CONFERENCE ON PROBLEMS OF INSULATION
[Insulation often working in a State Close
to Thermal Breakdown: ‘‘ Radiofarfor ”
(I.ow-Loss Porcelain) : Reduced Porosity by
Correct Tempering Temperature for Cera-
mics: an Orientated Sterol (Steroflex) :
Liquids (Sovol) : etc.].—Alexandrov. (Tech.
Phys. of USSR, No. 6, Vol. 5, 1938, pp.
474-476.)

762.

. CORRECTION TO ‘' RECENT DEVELOPMENTS IN
ELECTRICAL INSULATING MATERIALS  [Calan
Constituents do Not include Mica].—Harts-
horn.  (Journ. Scient. Instr., Nov. 1938,
Vol. 15, No. 11, P. 374.) See 3784 of 1938.

. ErLecTrRICALLY CONDUCTING RUBBER, A NEW
MATERIAL WITH MANY APPLICATIONS [to
decrease Frictional Charges].—(E/ec. Review,
Vol. 122, 1938, p. 800.)

TEsTs oN OIL-IMPREGNATED PAPER: HI—
Fruip Frow.—Race. (Elec. Engineeving,
Oct. 1933, Vol. 57, No. 10, Pp. 573-579.)

765.

THEr DIELECTRIC PPROPERTIES OF INSULATING
MATERIALS [Discussion of Variation of
Dielectric Constant and Dielectric Loss at
Radio and Power Frequencies, and the
Mechanism of Anomalous Dispersion :
Nature of Dielectric Polarisation].—Murphy
& Morgan. (Bell S. Tech. Journ., Oct. 1938,
Vol. 17, No. 4, pp. 640-669.) Iollowing the
paper dealt with in 2536 of 1938.

766.

. ON THE PHvysics OF DIELECTRIC LOSSES.—
Schupp. (E.T.Z., 13th Oct. 1933, Vol. 59,
No. 41, p. 1100 : summary only.)

CHEMISTRY AND HIGH-VOLTAGE DIELECTRICS.
—Clark. (Elec. Engineering, Dec. 1938,
Vol. 57, No. 12, Sec. 1, pp. 489-492.)

768.

ELECTROSTATIC ACTION IN A SYSTEM OF
Isotropic Bobies [Theory: Internal Ten-
sions in Deformable and Rigid Dielectrics].-—
Roy. (Comptes Rendus, 7th Nov. 1938,
Vol. 207, No. 19, pp. 826-828.)

769.
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770. ON PRE-BREAKDOWN PHENOMENA IN INsu-
LATORS AND ELECTRONIC SEMICONDUCTORS
[Theory with Dielectric or Semiconductor
described as System of Neutral Atoms].—
Frenkel. (Phys. Review, 15th Oct. 1938,
Series 2, Vol. 54, No. 8, pp. 647-648.)

771. REcIPROCAL AcTIoN OF ConpucrioN ELEc-
TRONS AND INTERFERENCE PPOSITIONS IN THE
ELECTRONIC SEMICONDUCTOR : VOLTAGE EF-
rECT, FREQUENcY E¥rrcT.—Miiller. (Natur-
wiss., 11th Nov. 1938, Vol. 26, No. 45, pp.

739-740)

772. ELEcTRONIC CONDUCTION IN  INSULATING
CRYSTALS UNDER VERY HiGH FIELD
STRENGTH.—von Hippel. (See 656.)

AN INVESTIGATION OF THE AMORPHOUS STATE :
XIII--Viscosity, ELecTricAL CoNDUC-
TIVITY, AND DIELECTRIC LOSSES IN ALCOHOLS
AND GLYCEROL.—Kobeko, Kuvshinski, &
Shishkin. (Tech. Phys. of USSR, No. 6,
Vol. 5, 1938, pp. 413-424 : in English.)
774. ON THE DEsiGN oF [Low-Power] TrANS-
FORMERS AND CoiLs WITH IRoN CoOREs.—
Chistyakov. (See 515.)

. MAGNETIC QuALITY oF IRON WIRE as IN-
FLUENCED  BY THE DIAMETER.—Wall.
(Nature, 12th Nov. 1938, Vol. 142, pp. 875~
876.) For previous work see 1623 of 1938
(and, for other work on nickel & iron wires,
3157 & 3880 of 1937 and 3389 & 3776 of
1938).

. RoraTioNaL HysTEREsIS Loss N LLEc-
TRICAL SHEET STEELS [measured by New
Method eliminating Eddy-Current Losses :
Magnetic Anisotropy : Discovery of Sharp
Increase in Loss near Knee of Magnetisation
Curve : etc.].—Brailsford. (Journ. I.E.E.,
Oct. 1938, Vol. 83, No. 502, pp. 566-575.)

777. AN X-Ray Tist oF SUPERSTRUCTURE IN

¥FeNi, [Negative Result].—Haworth. (Phys.

Review, 1st Nov. 1038, Series 2, Vol. 54,

No. 9, pp. 693-698.)

778. THE PRODUCTION AND INDUSTRIAL UsEs
oF TitaNium—A CORRELATED ABSTRACT :
Part Il [including Magnetic Alloys].—
Comstock. (Metals & Alloys, Nov. 1938,
Vol. g, No. 11, pp. 314—-318))

773-

~1
~]
(=)

779. HF. Cores oF MAGNETITE. — Evseev.
(Izvestiya Elektroprom. Slab. Toka, No. 6,
1938, pp. 53-56.) )
Experiments were carried out with magnetite
cores prepared from the ore obtained in the Ural
mountains. The effect of these cores on the self-
inductance and Q-value of coils at frequencies from
approximately 500 to 1000 kc/s was investigated,
and a number of curves taken for coils with and
without the cores are shown. One of the main
conclusions reached in this investigation is that the
Q-value of a coil is greatly affected by the shape
of the core and the type of Litz wire used. The
self-inductance has been found to increase from
1.5 to 5 times, depending on the shape of the coil,
and appears unaffected by a temperature rise from
approximately 15° C to 80° C.
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780. SOME FUNDAMENTAL FACTORS IN THE DESIGN
OF PERMANENT MAGNETS.—(P.0. Engineer-
ing Dept., Library Circular No. 5, Vol. 15,
1938, Informative Summary No. 19, pp. 1-6.)

2

. THE DESIGN oF WINDINGS FOR ELECTRO-
MAGNETS oF HIGH FIELD STRENGTH.—
Kanter. (I£.T.Z., 1st Dec. 1938, Vol. 59,
No. 48, p. 1307 : summary only.)

THE CRYSTALLINE DIAMAGNETISM OF THAL-
LIUM [with Small Admixtures of Other
Metals : Measurements].—Rao & Narayana-
swami. (Phil. Mag., Dec. 1938, Series 7,
Vol. 26, No. 179, pp. 1018-1030.)

782.

Tue MAGNETIC PROPERTIES OF BISMUTH :
III--FURTHER MEASUREMENTS ON THE DE
Haas—vAN ALPHEN EFFECT. — Schoenberg.
(Proc. Roy. Soc., Series A, 25th Nov. 1938,
Vol. 168, No. 935, pp- S 134-S 135 : abstract
only.)

783.

COLLECTIVE ELECTRON FERROMAGNETISM :
I—ENERGY aAND SpeciFic HEar.—Stoner.
(Proc. Rov. Soc., Series A, 25th Nov. 1938,
Vol. 168, No. 935, p. S 138 : abstract only.)

THE PARAMAGNETIC  SUSCEPIIBILITY  OF
CoPPER/NICKEL AND ZINC/NICKEL ALLOYS.
—Wheeler. (Phys. Review, 15th Nov. 1938,
Series 2, Vol. 54, No. 10, p. 867 : abstract
only.)

784.

785.

786. MAGNETIC PROPERTIES OF SUPERCONDUCTORS.
—Shoenberg.  (Nature, 12th Nov. 1038,
Vol. 142, pp. 874-875.)

7- STABILITY OF THE VISCOSE TYPE OF OZAPHANE
PuoroGrapuic FiLm [and Its Special Suit-
ability as Record Material].—Sookne &
Weber. (Journ. of Res. of Nat. Bur. of Stds.,
Sept. 1938, Vol. 21, No. 3, pp. 347-353.)

THE PHOTOGRAPHIC PRODUCTION OF LARGE
Prrcision ScaLEs AND  GRATICULES.—
Burmistrov. (Tech. Phys. of USSR, No. 6,
Vol. 5, 1938, pp. 431436 : in English.)

STATIONS, DESIGN AND OPERATION

. CRoss-CHANNEL ULTRA-SHORT-WAVE Rapio
LiNk.—(Electrician, 16th Dec. 1938, Vol. 121,
p- 716.) Paragraph on the placing of a joint
order by G.P.O. and the IFrench PP T.T.

NonN-LiNEAR Cross-TaLk IN MULTIPLE Svs-
TEMS WITH TRANSMITTED CARRIERS [e.g.
in H.F. Wire Broadcasting]. Holzler.
(Hochf tech. u. Elek:akus., Oct. 1938, Vol. 52,
No. 4, pp. 137-142.)

The work of Strecker (2939 of 1937) for cross-talk
between one modulated and one unmodulated
carrier is here extended to systems with several
modulated carriers (arrangement of frequencies
Fig. 1). Those combination tones which give
comprehensible cross-talk are picked out from the
many possible combinations; §11 shows how the
non-linear cross-talk depends on the number of
channels, for cross-talk of the second and third
degree. In §111 the connection between cross-talk
attenuation and ‘ klirr "’ attenuation for two
channels is determined as a measurable quantity,
so that the least required ‘‘ klirr ”’ attenuation can

788.
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be determined as a function of the number of
conversations under given conditions for the cross-
talk (§1v). It is found that if a noise distance is
prescribed for each channel, the required ‘ klirr
attenuation varies only slightly with the number of
conversations, since the increased number of
cross-talk possibilities is approximately balanced by
the smaller modulation of energy per conversation.

791. ON THE PossiBiLiTY oF Two-CHANNEL CoM-
MUNICATION WITH A SINGLE CARRIER WAVE.
—Anitov & Kenigsen. (lzvestiya Elektvo-
prom. Slab. Toka, No. 8/9, 1938, pp. 14-20.)
It is shown that if two separate amplifiers, each
with its own modulator, are excited by a common
oscillator and operate into a common aerial, and if
the frequencies of the amplifiers are displaced in
phase, then by the use of a suitable detecting circuit
in the receiver (Fig. 1) the two signals can be
separated. It is also shown that the common
carrier frequency, or one of the sidebands in each
channel, can be suppressed. Furthermore it appears
that the width of the band transmitted remains the
same whether the carrier frequency is modulated by
one only or by two signals simultaneously. Prac-
tical transmitting and receiving circuits operating
on the above principle are discussed.

AMPLITUDE-RANGE CoxTrOL [Discussion and
Classification of Special Characteristics, for
Vogads, Compressors, Vodas, etc.], and
DEVICES FOR CONTROLLING AMPLITUDE
CHARACTERISTICS OF TELEPHONIC SIGNALS.—
S. B. Wright: A.C. Norwine. (Bell S. Tech.
Journ., Oct. 1938, Vol. 17, No. 4, pp. 520—
538 PP. 539-554)

792.

“MIXING ” aAND ‘‘CUEING” AT OQUTSIDE
Broapcast Points.— Williams.  (World-
Radio, 9th Dec. 1938, Vol. 27, pp. 14-15.)

793-

794. NEw F.C.C. [Amateur] RULES EFFECTIVE
1sT DEC: MAaANY IMPORTANT CHANGES IN
APPARATUS REQUIREMENTS, OPERATING
PRACTICES, AND LICENSING PPROCEDURE.—
Warner. (QST, Dec. 1938, Vol. 22, No. 12,
pp. 11-16 and 62 . . 72.) For a pre-
liminary communication see ¢bid., Nov. 1938,
No. 11, p. 27.

GENERAL PHYSICAL ARTICLES

795. INITIAL RECOMBINATION OF Ions [Computa-
tion of Probability from Laws of Brownian
Movement].—Onsager. (Phys. Review, 15th
Oct. 1938, Series 2, Vol. 54, No. 8, pp. 554~
557:)

796. SOME REMARKS ON THE THEORY OF BROWNIAN
MoveEMENT.—Niessen & Bakker. (Physica,
Dec. 1938, Vol. 5, No. 10, pp. 977-985: in
German.)

797. THE PassaGeE AND DIFFusioN oF CORPUSCLES
ACROSS BARRIERS OF COULOMBIAN POTEN-
TIAL  [General Theoretical Solution].—
Badarau. (Comptes Rendus, 28th Nov. 1938,
Vol. 207, No. 22, pp. 1030-1032.)
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OxN A METHOD OF SOLVING THE FUNDAMENTAL
PROBLEM OF ELECTROSTATICS AND RELATED
ProBLEMS [by Determination of Density of
‘“Free ”’ Charges induced on Surfaces
separating Dissimilar Media].—Grinberg.
(Tech. Phys. of USSR, No. 7, Yol. 5, 1938,
PP- 525-560 : in English.)

HIGH-ALTITUDE RESEARCH AT 14 200 FEET
LEADS TO IDENTIFICATION OF THE ‘‘ NEU-

TRETTO ’’, ANOTHER ATOMIC PARTICLE.—
Shonka. (Science, 2nd Dec. 1938, Vol. 88,
Supp. p. 10.)

A DETERMINATION OF e/ FROM THE RE-
FRACTION OF X-RAvs IN 4 DiamMoND PrisM.
—Bearden. (Phys. Review, 1st Nov. 1938,
Series 2, Vol. 54, No. 9, pp. 698-703.)

‘“ ELECTROMAGNETICS ©: A DISCUSSION OF
FunpaMENTALS”’ [Book Review] —O’Rahilly:
G.W.O.H. (Electrician, 18th Nov. 1938, Vol.
121, Pp. 593-594.) See also ibid., 2nd Dec.
1938, p. 665.

MISCELLANEOUS

Tue DeatH or Ross A. HurLrL.—Warner.
(QST, Nov. 1938, Vol. 22, No. 11, pp. 7-10
and 64.)

THE DIFFERENTIAL ANALYSER AND ITs
APPLICATIONS IN ELECTRICAL ENGINEERING
[to Study of Loud-speakers, Resonant
Electrical Circuits, Potential Distribution in
Valves, etc.], and THE APPLICATION OF THE
DIFFERENTIAL ANALYSER TO TRANSIENTS
oN A DISTORTIONLESS TRANSMISSION LINE.—
Hartree & Nuttall: Hartree & Porter.
(Jowrn. I.E.E., Nov. 1938, Vol. 83, No. 503,
pp- 643-647 1 pp. 648-656.)

StamisticaL  Laws ofF Nature [Kelvin
Lecture].—Born. (Journ. I.E.IZ., Dec. 1938,
Vol. 83, No. 504, pp. 802-813.)

A [Statistical] TEST FOR THE ADEQUACY OF
THEORY IN THE LIGHT OF EXPERIMENT.
Beth. (Phys. Review, 15th Nov. 1938,
Series 2, Vol. 54, No. 10, pp. 865-866:
abstract only.)

A GENERAL GRADUATION L'ORMULA FOR THE
SMOOTHING OF TIME SERIES.—Schumann.
(Phil. Mag., Dec. 1938, Series 7, Vol. 26,
No. 179, pp. 970-983)

A METHOD OF CALCULATING FLUCTUATIONS
[for Problems Not Governed by Poisson
Law: System of Ditferential Equations
satisfied by Probabilities : Determination of
Generating TFunction from which Standard
Deviation, etc., can be Derived].—Ellickson.
(Pkys. Review, 15th Oct. 1938, Series 2,
Vol. 54, No. 8, pp. 572-579.)

RELAXATION METHODS APPLIED T0 ENGIN-
EERING P ROBLEMS : III—PROBLEMS IN-
vOLVING Two INDEPENDENT VARIABLES
[Poisson’s Equation : Application to Pro-
blems including Magnetic Induction in Field

containing Triangular Prism of lronj.-—
Christopherson & Southwell. (Proc. Roy.
Soc., Series A, 7th Nov. 1933, Vol. 168,

No. 934, Pp. 317-350.)
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THE GENERAL THEORY OF RELAXATION
METHODS APPLIED TO LINEAR SYSTEMS.—
Temple. (Proc. Roy. Soc., Series A, 25th
Nov. 1938, Vol. 168, No. 935, p. S134:
abstract only.)

SYMMETRICAL-COMPONENT IMPEDANCE NOTA-
TioN.—Kimbark. (Elec. Engineering, Oct.
1938, Vol. 57, No. 10, p. 431.)

IN THE SoruTioN oOF COMPLEX

QuanTtiTiEs.—Goodale.  (Flzc. Engineering,

Nov. 1938, Vol. 57, No. 11, Pp. 453-454-)

“ LECTURES ON THE MATHEMATICAL THEORY
Review].—

OF ErLectricITY ' [Bock
Pidduck. (Science, 2nd Dec. 1938, Vol. 83,
P- 529.)

Rapio INDUSTRY USES ‘““ PREFERRED

NUMBERs ’ [approved by ASA: “ Valuable
Tool in selecting Dimensions *’].—Van Dyck.
(Industrial Standardization, Nov. 1933, Vol. g,
No. 11, pp. 262-263 : summary only.) Tor
a previous paper see 2036 of 1936.

““ STANDARDS ON ELECTRONICS—1938 ' [Book
Notice].—Institute of Radio Engineers.
(Electromics, Oct. 1938, Vol. 11, No. 10, p. 58.)

SoME COMMENTS ON THE RECOMMENDATIONS
OF THE INTERNATIONAL ELECTROTECHNICAL
COMMISSION CONCERNING RADIO APPARATUS

IN CommoNn Usk.—Zilitinkevich. (lzvestiya
Elektroprom. Slab. Toka, No. 8[g, 1938,
PP 35737

CONFERENCE OF THE TECHNICAL ADVISORY
ComMITTEES oF THE CCIF 1x OsLo [Notes on
Recommendations for Telephone Cables,
Non-Linear Distortion of Broadcast Trans-
missions, Wireless Telephony, Telephone
Acoustics, Protection of Cables against
High-Power Cables & Iflectrolytic Corrosion,
etc.].—Oehlen. (E.N.T., Oct. 1938, Vol. 15,
No. 10, pp. 320-323.)

ON THE CONSUMPTION OF ELECTRICAL ENERGY
BY BroapcasTiNG STaTions [Estimates
based on German Data].—Dennhardt.
(E.T.Z., 24th Nov. 1938, Vol. 59, No. 47,
pp. 1279-1280 : summary only.) Cf. 3827
of 1938.

LLECTRONICS AND

ReELATED SuBJECTS [Bibliography].—Sper-

ling. (Electronics, Oct. 1938, Vol. 11, No. 10,

pp- 58, bo, 61, 62.)

‘“ Rapio LaBoraTory Hanxpeook ™ [Book
Review].-—Scroggie. (Electrician, 16th Dec.
1938, Vol. 121, p. 726.)

“ ENCYCLOPEDIE DE L'LELLECTRICITE ET DE LA
T.S.F. A BORD DES AVIONS MODERNES '’
[Book Review].—Lanoy. (Rev. Gén. de
I’Elec., 8th Oct. 1938, Vol. 44, No. 4, Pp- 429—
430-)

‘“ PROBLEMS IN RADIO JINGINEERING: 3RD
Epition ' [Examination Questions and
Notes: Book Review].—Rapson. (Elec-

trician, 19th Aug. 1938, Vol. 121, p. 205.)
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‘“ RADIOTECNICA:  VoL. 3—PRaTicA DI
RADIOTRASMISSIONE E RICEZIONE ' [Book
Review].—Hoepli. (Wireless Engineer, Aug.
1938, Vol. 15, No. 179, p. 431.)

“ FUNDAMENTALS OF RADIO ”* [Book Review].
—Terman. (Wireless Engineer, Sept. 1938,
Vol. 15, No. 180, p. 479.)

“VAN NosTRAND'S SciENTIFIc Encycro-
PEDIA ' [Book Review].—(Review Scient.
Instr., Oct. 1938, Vol. g, No. 10, p. 290.)

- A CONSULTANT TALKS ABOUT ELECTRONICS [as

a Profession].—McDill. (Electronics, Sept.
1938, Vol. 11, No. 9, pp. 11-12 and 52.)

A MuseUM OF ELECTRONIC APPARATUS [Valves,
Cathode-Ray Tubes, and Photoelectric Cells].
—Weston. (Elec. Communication, Oct. 1938,
Vol. 17, No. 2, pp. 133-142.)

THE WIRELEss EXHIBITION, 1938 : A Tecu-
NICAL SURVEY.—(Wireless Engineer, Oct.
1938, Vol. 15, No. 181, pp. 543-554.)

THE NOVELTIES ON VIEW AT THE PARIS
BROADCASTING SALON, SEPT. 1938.—Adam.
(Génié Civil, 8th Oct. 193%, Vol. 113, No. 135,
Pp- 301-305.)

Rapio CoxTrROL OF POWERED MoODELS [Model
Aeroplanes :  Four Receivers (Each using
One RK-62 Valve) on 8-Inch Square Chassis].
—De Soto. (QST, Oct. 1938, Vol. 22, No. 10,
PP. 42-44.) For this “ gas-triode detector-
thyratron ” valve (known in its experimental
state as Raytheon QVY-4) see also Hull, 3531
of 1938 : also 545, above.

A NEw METHOD OF CONNECTION OF A MULTI-
GRID VALVE FOR D.C. AmPLIFICATION [for
Various Automatic-Control & Other Pur-
poses|.—Boucke. (See 445.)

Tue MuLTI-ELECTRODE VALVE AND ITs
APPLICATION IN SCIENTIFIC INSTRUMENTS.~
Lewis. (Journ. Scient. Instr., Nov. 1938,
Vol. 15, No. 11, pp. 353-360.)

A NEw METHOD : REMOTE TRANSMISSION OF
INSTRUMENT READINGS [Pneumatic Tele-
metering  System].— Moore. (Technique,
Montreal, Nov. 1938, Vol. 13, No. 9, pp. 446~
451.)

VIEWPOINTS FOR THE CHOICE OF REMOTE-
ConTrOL [and Telemetering] SYSTEMS AND
OF THE TRANsMISsloN CHANNEL.—Venzke.
(E.T.Z., 24th Nov. & 1st Dec. 1938, Vol. 59,
Nos. 47 & 48, pp. 1253-1257 & 12092—-1204.)

ON 'THE THEORY OF TELEMETERING.
Zukkerman. (Izvestiya Elektroprom. Slab.
Toka, No. 10, 1938, pp. 55-58.) Continua-
tion of the work referred to in 369 of January.

THE PositioNn 1N OrTicaL TELEPHONY.
Kohler. (E.T.Z., 1st Dec. 1938, Vol. 50,
No. 48, pp. 1285-1289.) For previous work
by the same author see 433 of 1937 and 3828
of 1938.
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TEMPERATURE FLUCTUATIONS OF TUNGSTEN
FILAMENTS HEATED BY ALTERNATING CUR-
RENT.—Elenbaas. (Physica, Dec. 1933
Vol. 5, No. 10, pp. 929-937 : in German.

Tue INcreasE oF X-Ray REFLECTION FROM
QUARTZ DUE 10 A STRONG ELECTRIC FIELD.—
Kakiuchi. (Phys. Review, 1st Nov. 1938,
Series 2, Vol. 54, No. 9, p. 772.)

COFFEE.
11, No. o9,

EDDY-CURRENT OVEN ROASTS
(Electronics, Sept. 1938, Vol
p- 46.)

THE SURFACE HARDENING OF STEEL BY
HEATING BY MEANS OF HIGH-FREQUENCY
CUrRrENTS.—Babat & Losinsky. (Rev. Gén.
de I'Elec., 22nd Oct. 1938, Vol. 44. No. 16,
PP- 495-510.) See also 4186 of 1938.

ELECTRO-MAGNETIC MEASUREMENT OF THE
I.ONGITUDINAL DISPLACEMENT OF TURBINE
SHAFTS DURING RUNNING.—Kelch. (Zeitschr.
V.D.I., 17th Sept. 1938, Vol. 82, No. 3%
p. I121.)

THE ELrcTrIC STRAIN GAUGE [with Varying
Magnetic Air Gap Head, Balancing Unit,
etc: for Static or Oscillatory Strains].-
Rusher & Mershon. (Elec. Engineering,
Nov. 1938, Vol. 57, No. 11, pp. 645-648.)

MEASURING MILLIONTHS OF AN INCH IN THE
Gauge Room [General Electric Electric
Tailstock Gauge Head].—Coffman & Borne-
man. (Gen. Elec. Review, Nov. 1938, Vol. 41,
No. 11, pp. 502-503 : see also p. 469.)

CATHODE - RAY - OSCILLOGRAPH  AUXILIARY
PRESSURE RECORDING APPARATUS [for In-
dicator Diagrams of Internal-Combustion
Engines]. —Cossor Ltd. (Journ. Scient.
Instr., Nov. 1938, Vol. 15, No. 11, pp. 382—

383.)

COMBINED THYRATRON AND
SPEED CONTROL OF SMALL
Williams.  (Elec. Engineering,
Vol. 57, No. 10, pp. 565-568.)

TACHOMETER
MOTORS.
Oct. 1038,

INDUCTION PICK-UP REGULATES TEMPERATURE
DIRECTLY FROM INDICATOR POINTER [Alu-
minium Vane on Pointer passes between
Small R.F. Coils (at Desired Point on Scale) :
Change of Oscillation Frequency operates
Relay : No Force between Coils and Vane|.
(Electronics, Oct. 1938, Vol. 11, No. 10,
p- 34)

ELECcTRODELESS NEON TUBES EXCITED BY
Rap1o-FrREQUENCY ENERGY [New System of
Tube Lighting].—(Electronics, Oct. 1938,
Vol. 11, No. 10, pp. 34 and 52.)

HIGH-FREQUENCY PROSPECTING [Examination
of Extent to which the Physical Assumptions
at Base of Various Patented Methods are
fulfilled in Practice: Need for Further
Methodical Research : etc.].—Heine.
(Funktech. Monatshefte, Oct. 1938, No. 10,
Pp- 305-309.) Following the writer’s survey
of the leading methods (3437 of 1938).
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THE

CorPER EARTHING ELECTRODES : DEMONSTRA-
TIONS OF DRIVING WITH ELECTRIC HAMMER.
—(Electvician, 14th Oct. 1938, Vol. 121,
p. 430.)

PrYsIcs 1N PHARMACY [Use of Spectroscopy,
X-Rays, Polarisation, Photoelectricity, etc.].
—Mclarlan. (Electronics, Oct. 1938, Vol. 11,
No. 10, pp. 67-69 : summary only.)

EXPLANATORY REMARK ON THE PAPER BY
D. BerscHER & F. Krausg: ‘““ THE ELEcC-
TRON MICROSCOPE As AN AID To CoLLoOID
INVESTIGATION." — Beischer. (Naturwiss.,
25th Nov. 1938, Vol. 26, No. 47, p. 776.)
For the paper in question see 1274 of 1938.

REMARKS ON THE PAPER BY F. KRAUSE :—
‘“ THE MAGNETIC ELECTRON MICROSCOPE
AND ITs BIOLOGICAL APPLICATIGN ’ : REPLY
[Resolving Power : Photometric Measure-
ments: etc.]—Ruska: Krause. (Naturwiss.,
18th Nov. 1938, Vol. 26, No. 46, pp. 759-760.)
IFor Krause's paper see 1274 of 1938.

. THE HEATING oF Biorocicar CELL MATTER

AND ILuiDs By VERY RAPID ELECTRICAL
OSCILLATIONS (1.25 X 107 to 1.67 X 10° c/s)
AND ITS APPLICABILITY FOR MEDICAL PUR-
posEs [including Use of Parabolic Mirrors for
focusing Rays].—Spiller.  (Hochf:tech. wu.
Elek:akus., Oct. 1938, Vol. 52, No. 4, pp. 129—
137.)

THE PoOLARITY POTENTIAL OF THE HUMAN

Eve [Measurements with Valve Micro-
voltmeter].-——Miles.  (Science, 11th Nov.
1938, Vol. 88, p. 437: summary only.)
Cf. Halstead, 4681 of 1938.

STERILISATION BY ULTRA-VIOLET RADIATION.
—Hibben & Blackburn. (Elec. Engineering,
Nov. 1938, Vol. 57, No. 11, pp. 455-459.)

PHOTOELECTRIC COUNTERS AND THEIR APPLI-
caTioNs [and the Detection of Powers
around 107!? Erg per Second].—Audubert.
(Rev. Gén. de I’ Elec., 19th Nov. 1938, Vol. 44,
No. 20, p. 622: summary only.) Applica-
tions include the detection of u.v. radiations
emitted in the course of chemical reactions
and biological processes such as nerve
excitation. For other papers on counters
see 656 & 657, above.

INCREASING THE SENSITIVITY OF A PHOTOTUBE
Reray [by reducing Lag of Mechanical
Relay by Interposition of Thyratron Circuit].
—Sturtevant. (Review Scient. Instr., Oct.
1938, Vol. 9, No. 10, p. 331.)

PHOTOELECTRIC MEASURING APPARATUS FOR
THE TESTING OF AGRICULTURAL SoOILS
[for Rapid Determination of Potash and
Phosphate Content].-—— Jaekel : Neubauer.
(Zeitschy. V.D.I., 29th Oct. 1938, Vol. 82,

No. 44, pp. 1275-1276.)

An Erectric TmmING Duvice (Synchronous
Clock Mechanism combined with Photocell
and Amplifier: for transmitting Time Im-
pulses or Chimes at Given Intervals, & Other
Purposes).—Carlson. (Electronics, Oct. 1938,
Vol. 11, No. 10, pp. 28-29.)
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LELECTRONIC RECORDING ANALYTICAL BAL-
ANCE [with Photocell Scanning of Pointer].
Muller & Garman. (Journ. Scient. Instr.,
Oct. 1938, Vol. 15, No. 10, p. 352 : summary
only.)

StrROBOSCOPIC PRECISION MEASURING DEVICE
FOR SLIP AND NUMBER OF REVOLUTIONS
[Limitations of Eye removed by Photocell,
Sluggish Relay, and Frequency-Meter Com-
bination, for Remote Indication if desired].—
Reinhardt. (E.T.Z., 8th Sept. 1938, Vol. 59,
No. 36, pp. 957-9060.)

POWDERED  MATERIALS : PHOTOELECTRIC
METHODS OF MEASUREMENT OF FINENESS.—
Heywood. (Electrician, 18th Nov. 1938,
Vol. 121, p. 604 : summary only.)

PHOTOTUBE INDICATES SOFTNESS OF WATER.
Pick : Permutit Company. (Electronics,
Oct. 1938, Vol. 11, No. 10, p. 34.)

A PrysicarL Dexsity COMPARATOR [Densito-
meter to ‘‘surmount Shortcomings of
Existing Commercial Types* : using Pola-
roid Plates and ’ Photronic ** Cell].—Sweet.
(Journ. Opt. Soc. Am., Sept. 1938, Vol. 28,
No. 9, pp. 349-353)

‘“ PHOTOELECTRIC CELL APPLICATIONS : THIRD
Epitiox '’ [Book Review].—Walker & Lance.
(Electvomics, Sept. 1938, Vol. 11, No. 9,
pp- 8o0-81.)

Rapio ENGINEERING : RECENT DEVELOP-
MENTS CARRIED OUT BY THE PosT OFFICE :
THE COOLING MARSHES TRANSATLANTIC
RECEIVING StaTtioN.—Gill. (Electrician, 11th
Nov. 1938, Vol. 121, pp. 561-563 : summary
of I.E.E. paper.)

GOVERNMENTAL SUPPORT OF RESEARCH IN
FRANCE.—(Science, 4th Nov. 1938, Vol. 88,
PP. 425-426)

THE IMPORTANCE OF RESEARCH AND DEVELOP-
MENT IN MAINTAINING TECHNICAL PROGRESS.
—Smith. (Elec. Engineering, Dec. 1938,
Vol. 57, No. 12, Sec. 1, pp. 484—488.)

DisPERsION AND REraxaTioN [Notes on
Acoustic Relaxation Phenomena, Relaxa-
tion and Electrical Properties, Paramagnetic
Dispersion and Absorption, etc.].—K. Wirtz.
(Naturwiss., 25th Nov. 1938, Vol. 26, No. 47,
pp. 771—772 . notes on the Baden-Baden
meeting of the German Physical Society,
Sept. 1938.)

Law.—Appleton.
1938, Vol. 57,

ENGINEERING AND THE
(Elec. Engineerving, Dec.
No. 12, Sec. 1, p. 477-479.)

. GERMAN ELECTRICAL IMPORTS AND EXPORTS,

JAN.[SEPT. 1938.—(E.T.Z., 24th Nov. 1938,
Vol. 59, No. 47, pp. 1281—-1282.)

. FRENCH IMPORTS AND IXPORTS DURING THE

FIrsT Six MoONTHs OF 1938 —Reyval
(Rev. Gén. de I'Elec., 5th Nov. 1938, Vol. 44,
No. 18, pp. 577-588.)
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Some Recent Patents

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

ACOUSTICS AND AUDIO-FREQUENCY CIRCUITS
AND APPARATUS

493 253.—Oscillation-generator, for frequencies up
to 10,000 cycles, controlled by back-coupling
through a resonant reed.

Marconi’s W.T. Co. (assignees of J. N. WWhitaker).
Convention date (U.S.A.) 28tk January, 1937.

DIRECTIONAL WIRELESS

492 455.—Directional system in which the signals
received on a pair of spaced aerials are combined
through variable-mu amplifiers.

Rediffusion and S. H. Grove.
12th April, 1937.

492 643.—Direction-finder with amplified adjust-
ments for ascertaining the correct ‘ sense ” ot the
bearings.

Telefunken Co.
April, 1937.

492 927.—Directive wireless system for automatic-
ally steering or piloting an aeroplane or like moving
craft.

Standard Telephones and Cables (assignees of Le
Matérel Téléphonique Soc. Anon.). Convention date
(France) 4th Novemnber, 1936.

493 027.—Direction-finding system in which three
or more crossed frames are each coupled to separate
radiogoniometers (addition to 467 785).

Telefunken Co. Convention date (Germany) 7th
April, 1937.

493 393.—Direction-finder or ‘‘ homing ” device
which automatically ** sets " itself towards a distant
transmitting station.

Telefunken Co. Convention date (Germany) oth
September, 1936.

494 697.—Reducing ‘‘ night effect ”’ in direction-
finding by the use of frequency-moderated signals.

Mavrconi’s W.T. Co. and G. M. Wright. Applica-
tion date 30th April, 1937.

Application date

Convention date (Gevinany) 7th

¢

RECEIVING CIRCUITS AND APPARATUS
(See also undev Television)

492 408.—Automatic tuning circuit in which any
out-of-tune condition varies the mutual conductance
of a screen-grid valve in a compensating sense.

The General Electric Co. and L. C. Stenning.
Application date 10th June, 1937.

492 624.—DMeans for preventing the tendency of
the A.V.C. voltage to detune the circuits of a wire-
less receiver.
L. K. Cole.
1937.
492 035.—Automatic tuning control system in which
provision is made for readjusting the tuning of the
preselector circuits independently of the local
oscillator.
Fabrica Italiana Magneti Mavelli.
date (Italy) 22nd January, 1937.

Convention date (Sweden) 15th May,

Convention

492 046.—Receiver of the super-regenerative type
in which the local ‘ quenching” frequency is
applied to the split-anodes of a magnetron valve.

Marcon’s W.T. Co. and E. W. B. Gill. Applica-
tion date 23vd March, 1937.

493 056.—Tuning system in which the luminous
" pointer ” of a cathode-ray visual indicator is
brought into line with a frequency indicator at
resonance.

Mavrconi’s W.T. Co. (assignees of W. La V. Carlson

and J. E. Albright). Convention date (U.S.A.) 28th
March, 1936.
439 102.—All-wave receiver in which different tuned
circuits are housed as separate units in compart-
ments inside a rotating drum, which forms the
wave-change switch.

(Mrs)) H. Dent and C. E. Osmond. Application
date 30th March, 1937.

493 256.—Two-speed driving-gear for the tuning-
control of a wireless set.

Standard Telephones and Cables (assignees of Bell
Telephone Manufacturing Co.). Convention dale
(U.S.4.) 7th April, 1937.

493 297.—Masking-device for the tuning indicator
of a wireless set.

Electric and Musical Industries.
(Germany) 4th April, 1936.

493 346.—)Mounting of a tuning-coil assembly with
powdered-iron cores.

Ferrolyte S.A.R.L. and A. Kaufman. Application
date 6th February, 1937.

493 370.—Automatic gain control particularly for a
receiving circuit comprising a detector valve with
variable back-coupling.

Marconi’s W.T. Co. and R. B. Avmstrong. Appli-
cation date 6th April, 1937.

493 477 —Controlling the quality of reproduction
in a wireless receiver by varying the depth of
modulation of the incoming signal in a relatively
non-selective part of the circuit.

Haczeltine Corpn. (assignees of A. V. Loughren).
Convention date (U.S.A.) 13th August, 1936.

493 511.—Automatic frequency control system for
a superhet receiver with a minimum number of
I.I°. stages.

Marconr’s W.T. Co. (addition to 489 094).

vention date (U.S.A.) 3vd April, 1936.
493 542.— Correlating the automatic tuning control
and the noise-suppressing circuits in a wireless
receiver, particularly to prevent the latter from
coming into operation if the signal fades.

Johnson Laboratories Inc. (assignees of S. Y.
Wihite). Convention date (U.S.A.) 22nd July, 1936.
494 577.—Wireless receiver with automatic tuning
which depends upon the production of local ** con-
trol 7 oscillations independently of the received
signals.

J. Robinson. Application date 24th March, 11tk
May, and 27th August, 1937.

Convention date

Con-
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TELEVISION CIRCUITS AND APPARATUS
For TRANSMISSION AND RECEPTION

492 278.—Saw-toothed  oscillation-generator in
which the discharge condenser is in the form of a
gas-filled. tube fitted with two pairs of discharge
electrodes.

Marconr’'s W.T. Co. and D. J. Fewings. Appli-
cation date 16th March, 1937.
492 284.—Television tubes in which a photo-electric
cathode is associated with a grid developing
charges proportional to the picture intensity, and
an anode located on the side of the grid remote
from the cathode.

Baird Television and V. 4. Jones.

Application
date 16th Mavch, 1937.

492 302.—Television system in which the picture
is scanned from its centre radially outwards in all
directions by a single vibrating mirror.

W. Garside. Convention date (U.S.4.) 21st
March, 1936.

492 337.—Rectifying circuit for suppressing the
carrier-wave component when receiving television
signals.

Radio-Akt. D. S. Loewe.

Convention date (Ger-
many) 19th March, 1936.

492 398.—Receiver in which two local oscillations
are applied to the same valve in order toscparate
two sets of signals, particularly sound and vision
in a television receiver.
Fervanti and G. M. Tomlin. Application date
24th April, 1937.
492 442.—Method of forming the light-sensitive
surface of a mosaic-cell electrode as used in a
cathode-ray television transmitter.
E. E. Thomson, and H. Miller.

Application date
20th March, 1937.

492 468.—Light-modulating device aof the kind in
which a liquid such as pentane is set into super-
sonic vibration by a piezo-electric crystal.

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

492 469.—Light modulating cell in which waves of
supersonic frequency are set up in a liquid by a
piezo-electric crystal.

Scophony ; J. H. Jeffree ; and J. Sieger. Appli-
cation date 10th June, 1937.

492 662.—Television transmitter in which the
electron camera is automatically thrown out of
action during the ‘ flyback ”* period of scanning.

Baird Television and V. A. Jones (addition lo
470 785).  Application date 23vd Mavch, 1937.

492 665.—Double power-pack arrangement for a
cathode ray television receiver.
Baird Television and L. R. Merdler.

Application
date 23vd March, 1937.

492 753.—Timing of the synchronizing impulses to
ensure accurate positioning of the two sets of
frames in television systems using interlaced
scanning.
Telefunken Co.

Convention date (Germany) 25th
February, 1936.
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493 026.—Anti-fading system in which a signal is
radiated on three different frequencies, two of which
are carrier-waves and the third consists of side-
bands.

Mavcont’s W.T. Co. (assignees of Amalgamnated
Wireless [Australasia)). Convention date (Australia)
3rd April, 1937.

493 007.—Developing television signals from a
cinema film by means of infra-red rays.
Farnsworth  Television Inc. Convention date

(U.S.4.) 18th August, 1936.

493 048.—Producing television signals by applying
carrier-wave potentials to the electrodes of an

electron multiplier associated with an image-
dissector.
Baird Television and T. C. Nuitall.  Application

date 30th Mavch, 1937.

493 049.—Method of separating the frame and line
synchronizing impulses in interlaced systems of
scanning.

Baivd Television ;
Nuttall.

P. W. Willans; and T. C.
Application date 30th March, 1937.

493 050.—Balanced modulating circuit for ampli-
fying television signals *“ down to zero.”

Baird Television and P. W. Willans. Application
date 30ih March, 1937.

493 043.—Cathode-ray tube combined with an
electron-multiplier for use as a television trans-
mitter.

Radio-Akt. D. S. Loewe. Conuvention dates (Gev-
many) 29th January and gth April, 1936.

493 142.—"* Overcoupled ”’ screen-grid valve for
producing scanning-oscillations of substantially-
constant slope.

Fervanti and M. K. Taylor.

Application date
24th February, 1937.

493 232.—Television transmitter tube in which
scanning is effected partly by an electron stream
and partly by moving the image to and fro over an
aperture in the anode of the tube.

F. B. Dehn (communicated by Zeiss Tkon Akt).
Application date 215t Sepiember, 1937.

493 279.—Applying the synchromizing-impulses to
television signals by means of a valve of the
secondary-emission type.

Baivd Television and T. C. Nuttall.

Application
date 20th January, 1938.

493 289.—Gain-control system, particularly for
television, in which the amplification of one signal
is governed by a second signal.

Phtlco Radio and Television Corpn.
date (U.S.A.) 14th May, 1936.

493 303.—Construction and arrangement of the
mosaic-cell screen used in television transmitters
of the Iconoscope type.

Telefunken Co. Convention date (Gerinany) 4th
April, 1936.

Convention

493 304.—Television system in which the carrier
level is restored to ‘‘ picture black ” before and
after each synchronizing impulse.

Baivd Television ; E. D. McConnell ; and H. G.
Bruce. Application date 6th April, 1937.
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493 543.—Arrangement of the focusing and other
control electrodes in a cathode-ray tube so that
they do not ‘‘ shadow ” the photo-electric screen.

Radio-Akt. D. S. Loewe. Convention date (Ger-
many) 11th January, 1930.

493 790.—Supporting and aligning the ‘ lens
system ' and other electrodes of cathode-ray tubes
as used in television.

The British Thomson-Houston Co.; D. Gabor ;
and L. Rushforth. Application date 3oth April,

1937.

493 885.—Double scanning arrangement for securing
“interlaced ” lines from a continuously-moving
cinema film.

S. L. Clothier and H. C. Hogencamp. Convention
date (U.S.A.) oth May, 1936.

194 145.—Television receiver in which an electric
image is first formed on a ‘‘ mosaic ”’ screen which
is then scanned point by point to secure a higher
light-intensity.

Radio-Akt. D. S. Loewe. Convention dates (Ger-
many) various between 21st January and 24th April,

1936.
495 185.—Electron-optical arrangement for focusing
and controlling the scanning stream in a cathode-

ray tube.
Radio-Akt. D. S. Loewe.
many) 11th Febritary, 1936.

Convention date (Ger-

TRANSMITTING CIRCUITS AND APPARATUS
(See also under Television)

492 610.—Short-wave generator with tuned Lecher-
wire resonators which oscillate at a single natural
frequency.

The General Electric Co. and E. C. S. Megaw.
Application date 22nd March, 1937.

¢

493 o10.—Cathode-ray tube used as a ‘‘ constant-
frequency-variable-dot ” modulator for carrier-
wave signalling.

Marcon’s W.T. Co. (assignees of R. E. Shelby).
Convention date (U.S.A.} 14th September, 1936.

493 369.—Frequency-multiplying circuit for driving
a radio transmitter from a low-frequency source
controlled by a tuning-fork or similar device.

Marconi’'s W.T. Co. and W. S. Mortley. Applica-
tion date 6th April, 1937.

493 966.—Lecher-wire arrangement for stabilizing
the frequency of a short-wave valve generator.

Standard Telephones and Cables (assignees of
R. 4. Heising). Convention date (U.S.A) 2nd
September, 1936.

494 722.—Electron discharge tube containing small
rod oscillators for producing a beam of waves of the
order of millimetres.

Telefunken Co. Convention dale (Gevinany) 27th
April, 1936.

494 814.—Short-wave valve-generator in which the
cathode stream is deflected to one side or other of a
curved anode acting as a dipole oscillator.
Marconi’s W.T. Co. (assignees of C. W. Hansell).
Convention date (U.S.A.) 13th March, 1937.

WIRELESS ENGINEER

February, 1939

CONSTRUCTION OF ELECTRONIC-DISCHARGE
DEVICES

492 604.—Spacing device for the lead-in wires in a
thermionic valve of the all-metal type.

Marconi’s W.T. Co. Convention date (U.S.A.)
218t March, 1936.

492 698.—LElectron multiplier in which a cathode
with a *“ monocrystal ** coating of copper is used
to give straight-line amplification over a wide range
of frequencies.

G. Weiss. Convention date (Germany) 31st March,
1936.

493 217.—Electron-multiplier with two symmetrical
sets of clectrodes acting in push-pull.

Standard Telephones and Cables (assignees of
A. M. Skellett). Convention date (U.S.A.) 31st July,
1936.

493 296.—Electrode design and arrangement for an
electron-multiplier.
Fernseh Akt.

April, 1936.

Convention date (Germmany) 3rd

493 487.—Titanium-magnesium-nickel alloy, for
making valve electrodes, the tensile strength and
stiffness of which is increased by the usual heat-
treatment.

Byritish  Driver-Harris  Co.
(U.S.A.) 3rd February, 1937.

493 614.—Llectrode arrangement of a thermionic
valve producing a jet or beam as distinct from a
diffused stream of electrons.

Marconi’s W.T. Co.; N. M. Rust; and G. F.
Brett (addition to 467 573). Application dale 11th
February, 1937.

Convention date

493 8or.—Electron multiplier in which the electrons
oscillate between two parallel sets of target elec-
trodes separated by an open-work accelerating-
anode.

Farnsworth  Television
(U.S.4.) 18th July, 1936.

Inc. Convention date

SUBSIDIARY APPARATUS AND MATERIALS

492 843.——Gas-filled discharge tube for converting
X-rays and ultra-violet rays into visible light.

Philips’ Lamp Co. Convention date (Germany)
3rd September, 1936.

493 235.—H.T. transmission line giving no attenua-
tion for waves of a given frequency whilst attenuat-
ing others, though the phase of the given frequency
may be controlled.

Standard Telephones and Cables (assignees of
A. Alford). Convention date (U.S.A.) 7th November,
1936,

493 527.—Hexode valve circuit arranged to simulate
a negative impedance, including capacity, induct-
ance, and resistance.

A. C. Cossor (Holdings) and L. Jofeh. Application
date 6th April, 1937.

493 704.—Detecting the presence of a distant object
by its reflecting action on a transmitted beam of
ultra-short waves.

E. G. H. Mobsby and G. Nicholson.
date 9th April, 1937.

Application



