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ONCE UPON A TIME

HIS short account of the annual round of contesta,

field days and other ovents, which we all took so

much for gﬂmte(l in the days before the war, is
addressed particularly to the new member ; the active
amateur of to-morrow.

Some were inclined to despise contests, adopting a
slightly superior attitude towards those who did not
share their view and maintaining that, ns we were
licenced as experimenters, we should not indulge in a
merely sporting event. We have never supported this
view beeause, while admitting the sporting eloment, we
are aware that many amateurs spent muach of their time,
thought, and ability in bringing their stations up to

oak efficiency for their own particular pet contest.

hat little touch of adjustment continually made to a
fussy oscillator in normal hours of working, becomes a
tiresome point-wasting nuisance in a contest. Many
found, to their chagrin, that the long hours of con-
tinuous operation brought to light some hitherto
unsuspected weak point in their apparatus, layout,
and even their operating ability !

The first important competitive event of the
R.S.G.B. vear was the 1 -7 Me (s. contest held early in
January. Always a somewhat exclusive affair—for
“ the top band " had its own special devotees—this
event was remarkable for the consistently high
standard of operating shown by participants. During
1938 and 1939 contacts were effected with the U.S.A.,
Canada and North Africa, all the more remarkable
when it is remembered that the input power to our
transmitters was limited to 10 watts. A fow of the
well-known * DX ™ men took part, but most were, hy
this time, thinking of the British Empire Radio
Union contest, familiarly known as ** Beru." This, so
far as the Society was concerned, was the annual * Big
Event,” ranking with National Ficld Day in its wide
appeal and importance. In essence * Beru ™ was
divided into two sections; first, n freo-for-all event
which took place during 24 hours of each of the first
two weekends of February, followed during the last
two weekends by ** Junior Beru,” when power was
limited to 25 watts. Participation in both soctions was
restricted to members of the R.S8.G.8B. or Affiliated
Empire Societies, and only one contact per station per
band counted fnr'puinta. The Elupim was divided into
a number of zones, successful contact with each zone
affording a multiplier to the number of points gained,
hence contacts with two or three fresh zones towards
the end could and often did, sweep the contestants’
score from the mediocre to the astronomical ! A six
figure group was exchanged as proof of contact, the
first three of which gave a Readability,
Strength, Tone (RST) report to the station being

worked while the last three were a personal serial
number.,

While the Empire Amateurs were busy with
** Beru " their North American friends were proparing
for the International DX Contest. Although not an
R.8.G.B. affair, this event invariably produced keen
interest among Empire, and particularly British Isles,
Amateurs. Scoring was similar to the B.E.R.U.
Contest with a multiplier for each American and
Canadian numerieal district worked per frequoncy
band. As a test of endurance, for both operator and
station, this contest (sponsored by thoe AR.R.L.)
easily surpassed all others, for it involved 90 hours
operation, spread over a period of eight days.

By the end of March evervone sat back to take
stock and to investigate the reason why that specially
** hotted up "™ transmitter just did not seem to get out,
but with the lengthening days and warmer weather
the thoughts of most R.5.G.B. members turned
towards the open air and National Field Day. There
is no doubt that N.F.D. was the most popular single
event of the year with the exception of Convention
itself. N.F.D. was organised and run on a District
basis, each R.5.G.B. District being allowed to place
four separate stations on the air ; one on each of the
bands 1-7, 3-5, 7T and 14 Me /s.

Much care and co-operative effort went into the
design of suitable gear, the organisation of supplies,
transport, tents, food (and drink) and above all the
selection of a good site. Power, which was limited to
10 watts on 1-7 Me [s. and 25 watts on the other three
bands, had to come from some portable source, The
station itself had to be housed in a tent and a time
limit was set for its erection. Many of our members,
who, since 1939, have performed similar manceuvres
under sterner conditions, have rememberod with
gratitude that early training obtained during past
National Field Days.

Convention and the S8how ! Can any one of us who
had a hand in the organisation of Convention, or who
helped to staff the Society’s stand at Olympia, ever
forget that noisy, gruelling, dusty, nerve racking,
thoroughly enjoyable 10 days. From the quiot
emptiness of the vast hall as Big Ben atruck 11 a.m. to
the frantic press of perspiring humanity soon to be
clamouring for copies of the Guide to Amatowr Radio.
The hail of questions, technical, non-technical,
sensible and ahsurd, that automatic Morse machine
which nearly drove all Olympia * erackers," but which
could draw a crowd quicker than a streot accident.
The high-pressure salesmanship of enthusiastic, hot
and tired but undaunted stand attendants. The dis-
play of QSL ecards, the frantic calls to the printer for

(Continued on page 144)
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EXPERIMENTAL

WORK *

PART 1
By R. L. Smire-Rosg, D.Se., Ph.D., D.I.C,, A.R.C.S,, M.L.E.E.
Honorary Member

Abstract
FTER stating the desirability of conducting
A quantitative measurements in all radio experi-
mental work, the manner in which the measuring
technique used at radio frequencies has been built up
from the fundamental electrical standards is reviewed.
A brief description is given of the present position in
the national laboratories of this country and America ;
of the absolute electrical standards of current, in-
ductance and resistance ; and of the practical working
standards which are derived therefrom.
Proceeding to measurements at radio frequencies,
it is explained that, as a result of the demands imposed
by radio communication technique, the accuracy of

measurement of frequency itself is very much higher
than is attainable in any other branch of the electrical
or radio fields. With the possible exception of current
and voltage, all measurements at radio frequencies,
such as power, impedance, reactance, resistance and
field-strength, are made by reference to direct current
or low frequency standards,

Some examples of the application of measurements
at radio frequencies are described in Part II. The
first concerns the effect of the electrical properties of
the earth on electric waves travelling over the surface
or reflected from it; while the second relates an experi-
ence resulting from systematic measurements in radio
direction-finding.

1. The Rale of the Amateur in Radio Development
The growth of various branches of science and their
development and application to the many and varied
needs of modern civilisation, takes place usually in a
number of well-marked stages. In many cases it is
true that the earliest observations of seientific phenom-
ena are made by persons who are studying the
subject concerned for its own intrinsic interest ; these
persons are frequently, if not usually, entirely dis-
interested in their work from the econemic standpoint
of the professional, and are thus usually desigpated
by the term * amateur.”” Insuch sciences as astronomy
and meteorology the amatour observer has played a
very important part in building up the structure upon
which our present-day knowledge is based. The early
history of radio communication has provided another
example of the manner in which the worker who
pursues the subject from the standpoint of a hobby
rather than a profession, can materially contribute to
the progress of a science before and during its applica-
tion to practical ends. I do not propose, however, to
attempt here to enumerate the occasions on which
the work of the radio amateur has been found to be
in the forefront of the advance of communications
tochnique ; it is perhaps sufficient to state that in the
resent war the applications of radio in various forms
Fm‘ve been so important and so widespread as to make
those responsible grateful for the services of all those
who had any technical knowledge or skill, which could
be immediately applied to Service requirements. THE
Bortery of your Society records in its pages the very
full extent to which the services of its members are
being utilised by the country at the rresent time.
If, however, the non-professional radio experi-
menter is to retain some modicum of utility n a
sphere in which technical application is advaneing
rapidly in a very complicated manner, it is essential
that he shall pursue his subject in a systematic way,
rather than dabble in experiments in a haphazard
manner. Tt has become a platitude that the knowledge
of o seience only becomes elear and definite when the
relevant quantities concerned can be measured and
the results expressed in numbers. By this. I do not
mean that intricate and complicated measurements
are essential before any advance can be made, but it
is nocessary, if only for the retention of individual
interest, that programmes of experiments shall be
planned in advance, that apparatus for measurement

. d before the Society at a meeting held on Dec. 15th, 1043, at
e the Institution of Electrical Engineers, London.

be constructed or obtained, that proper and system-
atic records be kept of the results, and finally that
these be studied and analysed to extract from them
the utmost information which it is useful to obtain.
Very simple measurements sometimes lead to very
useful results, and there must be many cases of
amateur meteorologists and astronomers who have
kept quite simple but accurate records of the natural
phenomena they observe, and from them have deduced
results which are a definite contribution to the sum
total of our knowledge. In the field of radio, some of
the work may be beyond the capabilities and resources
of a single worker, but there is usually ample oppor-
tunity for team work and the sharing of duties and
responsibilities.

In the following sections of this lecture, I propose
to outline the basis which underlies modern radio
measuring technique and then to refer to a fow
applications of such measurements. In view of the
fact that very few radio measurements can be referred
direetly to an absolute standard, it has been necessary
to build these up from the fundamental electrical
standards, and a brief review of these is given in the
next section.

11, Electrical Standards

Wireless engineering or radio physics is an applica-
tion of a certain branch of electricity to communiea-
tion between points not directly connected by a
material conductor. This communication is effected
by means of electromagnetic waves, and it is thus
clear from the start that any measnrements we make
will be dependent upon those which form the funda-
mental standards of electricity and magnetism. In
setting up such standards, the aim is to measure all
electrical quantities in terms of the three direct funda-
mental standards of mass, length, and time. This can
be done with the aid of certain generalisations with
which we are familiar under the names of Ohm’s law,
Faraday's law of induction, Ampere’s law of the
mechanical forces between currents, and the law of
the conservation of energy. An International Confer-
ence, held, in London in 1908, agreed to adopt funda-
mental electrical units based upon the absolute
gystem obtained from the centimetre, gramme and
second as the units of length, mass, and time; and
since that time the various national standardising
laboratories have carried out a great deal of experi-
mental work in order to determine the units of this
system with high precision.
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(a) Absolute Electrical Standards

The realisation of one such standard is that of
inductance, since the mutual inductance between two
coils, each of the single-layer solenoid type wound on
a rigid cylindrical former, can be calculated with high

recision from their dimensions. At the National

hysical Laboratory the coils are wound on cylinders
turned from statuary marble, which has an extremely
small temperature coeflicient of expansion of about
5 x 10~* per °C. The wire is wound under tension in
helical grooves turned on the cylindrical surface. At
the United States National Bureau of Standards the
solenoid is used as a standard of self-inductance, which
may be regarded as a special case in which the same
coil is used as both primary and secondary. The
present U.S. standard consista of a solenoid of wire
wound in & groove cut in the surface of o heavy-walled
glass eylinder 120 em. long and 35 em. in diameter.
The most recent investigations on such inductance
standards conducted at the N.P.L. have shown that
the values of inductunce measured electrically are
consistent with the values caleulated from the linear
dimensions to some five parts in a million, which is
about the estimated error,

A standard of current is derived from a measure of
the mechanical force between two coaxial circular
eoils, connected in series so that each carries the same
eurrent. One coil is suspended from: an arm of a
precigion halaneo so that it hangs centrally ivside the
other, which is fixed to the base of the balance. Such
a current balance was first established as a working
standard at the N.P.L. about forty years ago, and
it was reconstructed in 1035 ; with its aid the unit of
current can be measured with o certainty of better
than 20 parts in a million. A current balance of
different form and construction set up in the National
Bureau of Standards has given comparative results
which agree with this accuracy.

An indirect standard of resistance can be obtained
by a method which makes use of Faraday's law of the
inductance of an electromotive force in an armature
rotating in & magnetic field. The Lorenz machine of
this type which is set up at the N.P.L. is essentially
an air-cored homopolar dynamo, in which the armature
is virtually a straight conductor rotating at constant
speed in the uniform magnetic field provided by two
coaxial coils. All the uired quantities can be
caleulated from the linear dimensions of the system
and a measurement of the time of rotation of the
armature, The e.m.f, generated by this machine is
P rtional to the current in the magnetising coils:
and the ratio of these quantities thus provides an
indirect standard of resistance. - By this and other
methods, the unit of resistance is considered to have
been established to an accuracy of £ 10 parts in a
million.

An alternative method of arriving at resistance
measurement is obtained by the use of sine-wave
alternating current and constant inductance. If a
mutual inductance M is used as an air.cored trans-
former, the e.m.f, in the secondary induced by a
current I in the primary is given'by the relation

E=jMol S

where w is 2 % the frequency of the current.
If this o.m.f, is balanced against the voltage across
a resistance R carrying tho current I, then we have

the relation
R=jiMuw i s (2)

The same principles may obviously be applied to self.
inductors, provided we can distinguish between the
inductive potential difference and the resistive one ;
in such a case we can establish the relation

R =jL @ 4 AP

(1

()
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which leads to our expressing resistance and reactance
in terms of the same unit,
Capacitive reactance can be dealt with in the same
way, and we can establish the relation
R=-j (#)
which serves to define and fix the unit of capacitance.

The measurement of frequency which is involved
in each of the relations (I) to (f) is dealt with in
Section IIT (a) below.

(b) Practical Electrical Standards

The absolute system of measurement described
above requires the construction of no permanent
electrical standards, but it is clear that such methods
are quite unsuitable for everyday measurements or

=
7

o R wn e

Fig. 1.
Electrodynamic Ammeter for alternating currents suggested by
Fleming.

even for the comparisons of the absolute units in the
different laboratories. Hence convenient practical
standards of reference have heen developed in the
form of (i) a fixed and very stable resistance coil, and
(i) & primary cell which, don open ecircuit, gives an
e.n.f. that can be relied upon to a high proecision.
Standard resistors, which are suitable for everyday
industrial work as well as for fundamental standardis-
ing work, are made of manganin, a material discovered
in America some forty years ago, and having the very
desirable property that both its temperature coefficient
of resistance and its thermo-e.m.f. against copper are
exceedingly small. Such resistance coils are of con-
venient values in the range 1 to 100 ohms, and when
protected from the atmosphere by immersion in oil,
prove to be measurable and stable to an aceuracy
previously unknown.

The standard cell as a practical standard of poten.
tial difference is of comparable importance to the
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manganin resistance standard and the modern cell is
a development of the original Weston cadmium type.
In experiments at the N.P.L. cells made with specially
purified materials, hermetically sealed and kept at
approximately constant temperature, have remained
constant to better than ten parts in a million over a
period of ten to twelve years. The cells made in
various laboratories are apt to differ in e.m.f., so that
they must be calibrated by reference to some other
standard, but once so calibrated, they satisfy all
ordinary needs.

Both standard resistors and standard cells are
sufficiently stable in value to warrant comparative
measurements with an accuracy of one part in a
million, and they are eminently satisfactory for
practical experimental and industrial purposes. The
two standards serve for the direct measurement of
resistance and voltage. Current and power are then
obtained by single derived measurements that are too
well known to need description,

It is not proposed here to consider the application
of the above direct-current standards to alternating
current measurements at low or power frequencies,

_THIN _HERTER WIRES
s o
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radio communication technique demands a still
greater accuracy ; and the piezo-electric oscillator
was developed more or less simultaneously in various
laboratories all over the world, The vibrating steel
fork was in effect replaced by a vibrating rod, plate or
ring of quartz and its lower temperature coeflicient
led to correspondingly greater accuracy.  Most
national laboratories and all the large organisations
concerned with radio-communication now possess
frequency standards giving an accuracy of the order
of one part in 10%. So accurate have these standards
proved, that in addition to their use for electrical
purposes they are now used by the observatories as
standard clocks, The quartz frequency standard has
indeed reached a degree of precision that is far ahead
of that of any other electrical standard, and the
accuracy attainable in frequency measurement is very
much higher than is possible in any other branch of
radio technique. Moreover, by radio transmission,
standard frequencies are easily made available in
every laboratory in the world, and in some countries
a daily service of such transmission is provided.

In view of the fact that a lecture on ** Frequency

®

CIRCUIT OF ALTERNATING CURRENT
BEING MEASURED.

——Jil |

CiRCUIT OF DIRECT CURRENT
FOR_CALIBRATION. .

Fig. 2.
Sketch of thermal air-compensating ammeter for radio frequencies.

but to proceed in the succeeding section to consider
the possibilities of measurement at radio frequencies,
Those who desire further details of the fundamental
basis of electrical standards may be referred to an
excellent review of this subject by L. Hartshorn,'
published in Docember, 1942,

11l. Measurements at Radio Frequencies
(0) Frequency

The frequency of an alternating current, defined as
the number of cycles or alternations which take place
in unit time, is one of the absolute eleetrical standards
common to all branches of electrical engineering
from the low frequencies of the power engineer to
the highest used in the modern applications of radio
technique. The rotating earth is the ultimate standard
of frequency and time, and is unique in that it is
available to all who desire to use it, although in effect
this use is limited to astronomical observatories. The
time signals distributed by such observatories enable
successive twenty-four hour intervals to be measured
to an accuracy of a few milli-seconds by modern
recording technique,

The practical standard of frequency is, however, a
mechanical vibrator such as a tuning fork or erystal,
electrically maintained under carefully controlled
conditions of temperature and pressure, The valve-
maintaining tuning fork, originally invented by Eccles,
was developed by Dye at the N.P.L. into a precision
frequency standard having an accuracy of one part
in 107 over long periods. While this accuracy is quite
sufficient for all absolute eleetrical measurements,

Measurement ' was given before the Society by H. V.
Griffiths® as recently as 1942, I do not propose to
pursue the subject further here. Reference may also
be made to a paper by J. E. Thwaites and F. J, M.
Laver,* surveying the application of frequency measur-
ing technique to telecommunication, particularly
from the standpoint of the Post Office. In another
recent publication, L. Essen' has described the im-
provements made in the technique of frequency
measurement at the National Physical Laboratory.
It is shown that frequencies below 30 Me/s. are eom-
pared direetly with a signal obtained from oscillators
controlled by the standard, and the accuracy of the
measurement is limited only by that of the standard,
which is 4+ 2 parts in 10% if the primary quartz clock
of the Laboratory is used. Frequencies above 30 Me/s.
and up to at least 2,000 Me/s. are compared with
harmonies of an uncontrolled oscillator, of which the
frequency is less than 30 Me/s. and is measured by
the direct method. In this case the aceuracy is
governed by the stability of this osecillator during the
measurement and is of the order of 1 part in 10%,

As the author has already pointed out elsewhere,!®
the accuracy with which wavelength can be measured
is much less than that of the frequency determination
referred to in this section, since our knowledge of the
precise velocity of electric waves under various con-
ditions is uncertain to at least 100 parts in a million.

(b) Current

Although most of the methods used for the measure-
ment of eurrent or power at radio frequencies depend
upon the heating effect resulving from the passage of
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the current through a piece of resistance wire, various
attempts have been made from time to time to
establish an absolute standard of current. Thus
J. A, Fleming® used an electrodynamic type of alter-
nating current galvanometer (Fig. 1), comprising a
copper or silver dise R suspended so that it hangs
within a coil C with the plane of the dise at 45° to
the plane of the coil. If the coil is traversed by an
alternating current, a current is induced in the dise
which tends to set itself in a poesition with its plane
more nearly parallel with the magnetic field of the
latter. The theory of this suspended disc dynamo-
meter has been given by G. W. Pierce, who has shown
that the torque to which the suspended dise is subject
is proportional to the square of the current and to the
square of the frequency. In a more modern form of
the instrument described by H. M. Turner and P. C.
Michel,* it is shown that if the suspended dise, or
small coil, as it was in this ease, is free to oscillate
under the torque due to the electro-magnetic field,
the frequency of this mechanical oscillation is pro-
portional to the current flowing in the primary coil ;
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principle has been utilised in various forms since that
date, A differential form of the instrument, in which
the alternating current can ba compared directly
with direct current was described by J. A. Fleming
in 1910 ; and this forms the basis of the modern type
of instrament such as has been described by M. J. O.
Strutt and K. 8. Knoll* for measuring currents at
frequencies up to 1,500 Me (s, (wavelength 20 em.).
In this instrument (Fig. 2) two air chambers, each
carrying a fine wire through which current may be
passed, are connected together with a piece of capillary
containing a drop of liquid as indicator. When a
radio-frequeney current is passed through one wire,
the heat generated causes the air to expand and the
water drop moves along the tube. If a direct current
is passed through the other wire, and adjusted until
the drop returns to ita initial position, then it iz known
that the heating effects of the alternating and direct
currents are equal, and that therefore the root-mean-
square value of the radio-frequency current is equal
to the direct current. If the wire carrying the alternat-
ing current is so fine that skin effect is negligible for

- L

—<c

OsciLLATOR

MEASURING _CIRCUIT

Fig. 3.
Circuit arrangement of reactance-variation methed of measuring impedances.

and, within a frequency range of the order of 1 to 100
Me/s. per second for the instrument described by the
above authors, the frequency of the mechanical
oscillation was independent of the frequency of the
eurrent being measured. The instrument was stated
to be suitable for currents of between one and five
amperes. :

Another dynamometer type of ammeter has been
devised by K. B. Moullin? for dealing with currents
up to several hundred amperes at radio frequencies.
Tn this instrument a measure is obtained of the
repulsive force between two parallol eylinders arranged
in series and carrying the current in opposite direc-
tions ; one of the eylinders is fixed while the other is
free to move, the displacement of the latter being
proportional to the square of the current and inversely
proportional to the distance hetween the centres of the
eylinders. Two models of the instrument have been
described capable of measuring 2 and 25 amperes
respectively. Correction factors have been evaluated
for the frequency error which arises because the
alternating current does not distribute itself uniformly
over the cross-sections and because the capacity
between the two eylinders will cause the current to
alter along the length of the parallel system.

Turning now to methods utilising the heating effect
of a current traversing a conductor, two have survived
the test of time and long experience; one of these
utilises an air thermometer principle and is suitable
for laboratory standardisation work, while the other
is more suitable for practical everyday measurements.
The use of a type of air thermometer for measuring
the heating effect of a wire carrying an eleetric current
spems to have originated as long ago as 1827, and the

the frequency in use, then we have a means of referring
the radio-frequency current directly to our direct-
current standard. In this way, Strutt and Knoll have
measured currents of a fow milliamperes to an aceuracy
of a few per cont. at frequencies up to 1,500 Mc /s,
(wavelength 20 em.).

Such a method as that just described is very suitable
for standardising purposes, and may be used for
calibrating the more practical type of instrument
which makes use of a thermo-electric conversion of
the radio-frequoncy current to a direct-current e.m.f.
The thermo-ammeter and the more versatile vacuum
thermojunction unit are too well known to need more
than a brief reference here, since they have passed
through all the stages of development leading to
commercial production. In its modern form the
thermo-couple is separated electrically from the
heater wire by a suitable bead of insulating material,
while for very high-frequency working, it is desirable
that the heater leads shall be short and straight to
avoid undesirable reactance effocts, and it is usual to
mount the whole assembly in a very small evacuated
envelope similar to that forming the acorn valve.
Certain precautions are necessary when calibrating
such thermo-electric instruments, chiefly from the
standpoint of ensuring that the same current is passing
through the standard instrument and that under test.

Further details on the various methods available for
measuring current at radio frequencies will be found in
a review of progress by T. I. Jones,” published in 1938.

(c) Voltage and Power Measurement
Measurements of current and voltage at radio

frequencies are very much interlinked, sines if a

current is passed through a non-inductive resistance
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or & reactance of known value, the resulting voltage
across the component can bo deduced, and vice versa.
The properties of the resistance or reactance at the
frequency in use must be measured by some inde-
pendent method such as that to be described in the
next section. While certain electrostatic types of
instruments for moeasuring alternating vol may
be referred directly to a d.c. calibration, the more
usual types of valve voltmeters, whether of laboratory
or commercial pattern, rely upon a ealibration by
means of current or upon a known behaviour between
high and low frequency conditions.

If the resistance used in the current-measuring
deviee is known at the frequency in use, then the
power being dissipated therein can be measured, and
this ‘arrangement constitutes one of the methods of
estimating such power. In many cases it is more
useful to measure the power either radiated from n
transmitter under normal operation or injected into
& receiver when adjusted to give a normal signal out-
put. Hers the requisite quantity can be evaluated
from a field-strength measuring technique, which has
been developed to a considerable degree at the
National Physical Laboratory of recent years, and
an application of which will be described in section TV,

(d) Impedance, Resistance and Reactance

The measurement of generalised impedances and
of their components, resistance and reactance, at
radio froquencies, calls for a technique which can
become increasingly complicated as the frequency is
raised. In addition to direct methods, involving the
measurement of current and voltage relationships,
there are two general mothods of measuring imped.
ances which may be classed as bridge and resonance
maothods,

The principles of the Wheatstone bridge network
may be adapted to alternating currents at high
frequencies, by using arrangements in which the arm
containing the unknown impedance is balanced by
the adjustment of a variable and known reactance,
positive or negative, in series or in parallel, with a
variable non-inductive resistance. Special care is
necessary in the choice of the ratio-arms, which are
usually accuratoly matched impedances, and also in
the sereening of the individual components so that
their charactoristic values are known at the working
frequencies, Apart from such sereening, it is nocessary
to eliminate errors duo to the effect of capacitances to
earth, and certain ial earth-connection devices
have been devised to attain this objective. Although
considerable progress has attended the development
of bridge methods, the accompanying difficulties tend
to become very great at the higher radio frequencies,
and it is consoquently not surprising to find that
methods based on different principles are in use to a
considerable extent.

The alternative methods of measuring impedance
utilise tho effect produced on a resonant circuit by
conneeting to it, directly or indirectly, the component
or circuit under test. The alteration resulting from
this connection can be measured in terms of the change
in current or voltage resonance in the ecircuit, the
chango in its resonant frequeney, or the chango in
either the inductance or eapacitance of the cireuit
required to restore it to its previous resonant condi-
tion. While all these varieties of technique have been
utilised in practical measuring equipment, one of the
simplest and at the same time most accurate for all
radio frequencies up to at least 100 Me/s. (wave-
length 3 m.}, is the reactance-variation method with a
thermionic voltmeter as the detector of voltage reson.
ance. Equipments devised at the National Physical
Laboratory, on this principle and used for a wide
variety of applications'® possess advantages in that
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variable air condensers are the only calibrated
standards required and that the operating frequency
remains constant during the measurement.

The basie circuit arrangement is shown in Fig 3, in
which C is a variable and accurately calibrated air
condenser with micrometer adjustment ; LR is the
induetance coil, which is tuned to resonance by C;
X is the impedance being measured ; and V is the
voltmeter used to indicate the resonant conditions of
the cireuit. By adjusting the variable condenser, a
resonance curve for the circuit can bo determined in
terms of the deflections of the voltmeter, these deflec-
tions being usually and conveniontly proportional to
the square of the veltage., It can be shown that if Oy
and €, are the values of the capacitance € at which
the voltmeter deflection is half that obtained at
resonance then the effective conductance @ of the
circuit in parallel with the condenser is given by the

relation G=%f(Ca—Cp .. e (9

where f is the operating frequency.

Thus if the width of the resonance ecurve at the
“* half-deflection ”’ position is determined, first with
the impedance X disconnected and then with it
connected as shown, the effective conductance of X
can be determined by difference, The reactance
component of X is obtained directly from the change
in the value of the capacitance of the condenser for the
two cases ; the advantage of using the voltage reson-
ance method is thus seen in the fuct that the reactance
required to produce the resonant condition is inde-
pendent of the conductance of the circuit. It is clear
that the impedance to be measured may have either
a positive or negative reactance, and that all the
measurements are made at a single frequency and if,
as is often the case, it is required to know the power
factor of the impedance, then the frequency is not
involved in the measurement of this quantity.

The equipment developed and used on the above
principles is deseribed in detail elsewhere,'® and it has
found widespread application for the determination of
the properties of dielectric materials, made up as
stan samples for use in & special condenser, and
for measuring the characteristics of radio frequency
cables at frequencies up to 100 M /es,

For further details on both the principles and
apparatus involved in the measurement of impedances
of all types the reader may be roferred to a recently
published book by L. Hartshorn,'!

{e) Field strength

An important factor in radio communications tech-
nique is that of field-strength and the measurement
of this quantity is required in connection with the
assessment of the radiated power of transmitters, and
the sensitivity of receivers, as well as in the study of
the effective gain of aerial systems and the attenuation
of waves propagated along the earth’s surface or
through the atmosphere. The essential principle of a
field-strength measuring equipment is that an aerial
of effective height ** h ™ is exposed to the field “ E
to be measured, and the resulting electromotive force
¢ ( =& ¥ k) is measured by a suitable receiver used
ag a voltmeter. 1t is usual to calibrate such an equip-
ment by injecting a similar known voltage from a
local generator, either by a measured eurrent through
o resistance included in the aerial eircuit, or by the
aid of a mutual inductance, In either case it is seen
that the measurement of field-strength essentially
depends upon the determination of a quantity, current,
voltage or power, which may be referred to its own
standard on the lines already described. The effective
height of the receiving aerial is sometimes a somewhat
obscure quantity to determine, but there are certain

(Continued on page 144)
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METHODS OF POWER AMPLIFICATION
EXPLAINED

By R. G. Kirenexw, Grad. L.E.E., Assoc.Brit.I.R.E. (G38K)

HIS article is presented with the object of giving
Ta clear description .of the principles and applica-

tions of the various classes of power amplification
in current use. The three main types of amplifieation
are described as Class A, Class B, and Class U. Modes
of operation intermediate between Class A and Class B
are also used.

Class A

A Class A amplifier is, by definition, one in which
anode current flows for 3607 of the input eyele (Fig. 1).
That is to say, the input voltage cycle A-B-C-D-E
causes a similar eurrent eyele F-G-H-J-K in the anode
eircuit. To obtain this condition, a point P is chosen
as the fixed grid bias, so that equal grid voltage
excursions above and below this point produce equal
anode current variations above and below the no-
signal current @. The part of the T,—~Eg characteristic
in use under these conditions is X-Q’-Z_ which portion
should be as straight as possible in order to avoid
second and third harmonie distortion.

It will be noticed that when no signal is applied to
the grid, a steady current of value € flows in the anode
eircuit. This current obwviously contributes nothing
to the signal output, and represents a continuous
waste of power. The power efficiency (ratio of D.C.
input power to the anode, to A.C. power output from
the anode load) of a Class A stage is consequently
very low. The maximum theoretical efficiency of
such a stage is 50 per cent., but this value is never
attained in practice.

A Class A amplifier, therefore, is only used where
power outputs are small, and low efficiency is of
minor importance. It is the * standard  type used
in broadeast receivers employing audio triodes or
pentodes where the power output does not exceed
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Fig. I.
Wlustrates triode ** Class A "' operation.

2-3 watts. Larger power outputs may be obtained
by using two similar valves in Class A Fu.eh-piull,
although the efficiency still remains low. The Class
A type of amplifier is not used for R.F. power
amplification because of its low efficiency.

Class B
The definition states that a Class B amplifier is
one in which anode current flows for only slightly
more than 180° of the input cycle of voltage. In
explanation of this, it is helpful to consider Fig. 2.
Again, I, represents anode current, Ey grid volts,

+ Eq AND TIME
TIME
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Fig. 2.
Illlustrates triode ** Class B "' operation,

and the small curve the E,T, characteristic. (Ig
represents grid current.) It will be noticed that (a)
the input voltage has to be considerably greater than
in the case of Class A ; (b) the static value of grid bias
is more negative, and (¢) the no-signal anode current
is almost zero. The input signal, although ** biased-
back,” is still sufficiently large to cause the grid to
run positive with respect to the cathode during
positive half-eyeles, and consequently, short pulses
of grid enrrent flow during such periods. :

The anode current will be seen to consist mainly
of a large pulse every positive half-cycle of grid
voltage, while during the negative halfcycle, the
already small anode current is reduced to zero.

Now assume that the input is at radio frequency
and it is desired to use the stage as a Class B power
amplifier. The circuit shown in Fig. § is identical to
that which would be used for Class A amplifier, the
only difference being in its operating conditions.

Consider the passage of a R.F. signal through the
stage. The signal is applied across A-B and to the
grid via a blocking condenser Cl. Bias, sufficient
almost to cut off the anode current when there is no
applied signal, is applied to the grid by means of the
leak R. As it is only necessary to amplify a single
frequency (and, perhaps, a relatively small band of
frequencies above and below it) a resonant circuit
may be used as the anode load. Now, if a pulse of
energy is introduced into a parallel resonant circuit,
such as LC in Fig. 3, an oscillation of gradually
decreasing amplitude will take place in that circuit,

; 1 :
having a frequency of (_ : .__.) approximately.
274/LC
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The oscillations will die away at a rate determined by
the R.F. resistance and the L/C ratio of the tuned
eireuit. Returning to Fig. 2, when the grid voltage
passes through the positive half-cycle A-B-C, a large
pulse of current A-B’-C’ flows in the anode cireuit,
thus exciting the resonant circuit LC, and causing it
to oscillate at a frequency of approximately

1
(21': eV I.A'J)

The negative input half-cycle has little effect on
the anode current, but the next positive half-cycle
E.F.G will produce another pulse E-F’-G’ in the
LC circuit. If the frequency of the input signal is the
same a8 that to which the LC eircuit is tuned, the
second pulse will arrive at the right instant to assist
the maintenance of the damped oscillation already
existing in LC (caused by the first pulse). Subsequent
Etd|m of anode eurrent maintain a R.F. current in

!, if the latter is tuned to the input frequency.
LC behaves as a resistive load of L [CR ohms, and
power may be drawn from it to feed any desired load
by suitable proportioning of Ll.

Now, if a tuned circuit were used as the anode load
of & triode in the usual way (i.e, between anode and
HT-) the grid-anode capacity of the valve would
feed back energy from the anode to the grid in such
phuse ns to cause the stage to oscillate. This being
undesirable, steps must be taken to prevent oscillation.

TO HERT
—-v
3 STAGE

& -
“ il
Fig. 3.
Basic cireuit of a neutralised ** Class B "' or ** Class C** A.F, power
amplifier.

The circuit of Fig. 3 is frequently used. 'The
operation of such a circuit is as follows. At any
instant, the R.F. voltage at A is equal and opposite
to that at B, with respect to cathode, as the centre
tap of L is connected to earth (ns far as R.F. is
concerned) by the condenser C3. Hence, if the small
variable condenser C2 is adjusted to have a value
equal to that of the valve capacity Cy 4, two oqual
and opposite voltages will he applied to the grid,
one via (Y g, and the other via U2, Henee the feadback
voltage wia Cy g is cancellod by that via C2, and
oscillation cannot take place.

The setting of C2 should, theoretically, not require
changing with a change of operating frequency, but
in practice, owing to the imperfect centre tap available
on the coil, and stray reactances in the wiring, it has
to be reset for each frequency.

Neutralising may be avoided by the use of Beam
Power valves in which C, g is reduced to a negligible
quantity by the addition of a specially aligned
* earthed ™ grid between grid and anode. In the past,
beam power valves were limited to comparatively

powers, but are now available to handle powers
up to 20 kW, and are replacing neutralised triodes
for all applications, with consequent greater simplicity
of operation and efficiency.

The fact that the pulses of grid current flow during
peaks of grid voltage (see Fig. 2) indicates that the
previous stage has to supply power to a Class B stage,

Bo-
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whereas voltage only is required to drive a Class A

lldt will also be seen from an examination of Fig. 3
that the only return path open to the grid current is
to the cathode via R and the grid bias battery. The
voltage drop IR across R adds to tho battery
voltage and causes the grid to become even more
negative with t to the cathode.

The values of tge battery bias, grid leak, and R.F.
“drive " have to be chosen with this point in mind.
The voltage drop IR may be avoided by substituting
an R.F. choke for the grid leak R.

Fig. 4 shows conditions in a Class B stage when a
modulated R.F. signal is applied at the grid. The
output contains the modulation envelope in the same
manner as half-wave rectification, exeept that the
half-wave pulses in the anode circuit are not by-passed
a8 in rectification, but are used to excite the ** tank "
circuit LC. Provided that the L [C ratio of the tuned
eireuit is correctly chosen, the amplitude of the R.F.,
voltage and current in that cireuit will ** follow " the
modulation faithfully.

The maximum power efficiency theoretically
obtainable in a Class B system is 78-54 per cent., a
considerable improvement over Class A.  This
improvement, of course, is due to the fact that anode
current flows only in short Pulm in Class B operation,
hence its average wvalue 18 lower than if it flowed
continuously, as in Class A.

It will be remembered that the R.F. Class B
amplifier is only required to operate at n fixed
frequency ; hence a single valve with resonant anode
load eould be employed, making use of the ** flywheel "
characteristic of the tank circuit LC.

In audio amplification, however, not one frequency,
but a band of from approximately 100 e.p.s. to
10,000 c.p.s. has to be amplified, and every frequency
in that band must receive the same degree of
amplification. Hence o resonant circuit cannot be
employed to * make up " for the loss of the negative
haﬁ?{:y\cle in the stage. A separate valve is used to
amplify the negative half-cycle in the same mannor
a8 the positive. Thus un audio Class B stage must
have two valves per stage, eonnected in push-pull, as
shown in Fig. 5.

The grid bias voltage Ey and the H.T. voltage E,
are adjusted to give Class I3 conditions in each valve,
i.c. almost zero anode current.

Assume an audio frequency to be applied to the
primary of T1 at A-B and that the secondary (C-D-E)
18 centre tapped at D. The latter point is fixed at
eathode potential with respect to audio frequency.

The secondary winding will experience voltage
changes ncross C and E, due to the input at A-B, and

Fig. 4.
Mlustrates *' Class B ™" amplification of modulated radio frequency,
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when C is positive with respect to D, E will be an
equal amount negative with t to D. Similarly,
on the next half-cycle, C will be negative, and E
positive, with respect to D. In other words, C-D-E
may be regarded as a * voltage sece-saw,” with D
as the * pivot.”

IAI

Fig. 5.
Basic circuit of ** Class B ** audio amplifier.

Consider the conditions at the instant when C is
positive, and E negative, with respect to D. The grid
bias on V1 will be reduced by the voltage Egl, and
the anode eurrent I 1 will rise in proportion to Egl,
and will flow from F to G through the primary of the
output transformer, to the H.T. battery. The impulse
is communicated to the secondary of T2, and a
current flows into the load in the direction K-J.

While Egl is positive, Eg2 is equally negative, and
is added to the already large negative grid bias on V2.
The small residual anode current is therefore reduced
-tf-].u zero but this has negligible effect in the secondary

When B2 bocomes positive during the next half-
cyele of input signal, the bias on V2 will be reduced,
and the current T2 will rise, flowing through the
primary of T2 in the direction J-K. Thus, alternate
half-cycles at the input cause similar alternate half-
cyeles in the secondary of T2 as depicted in Fig. 6.

As previously mentioned, the stage before the
Class B unit has to supply power to the grids of V1
and V2; consequently the input transformer must
be designed to introduce no distortion at the peaks of
half-cycles during the momentary flow of grid eurrent.

VOLTSA-B Eq. 1~ Eq.2 Tal Ia.2 OUTRUTJ-K
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Fig. 6.
Current and voltage relationship in ‘" Class B'' stage of Fig. 5.

Class A-B

As its title suggests, the mode of operation of a
Class A-B stage lies between that of Class A and
Class B. By definition, it is a stage in which anode
current flows for more than 180°, but less than 3607
of the input cyele. It has the advantage of greater
power efficiency than Class A, but design considera-
tions of the input transformer may not be so stringent
as for Class B, if no grid current flows during the
input eyecle.

In Class A-B, the grids may or may not be driven
positive with respect to the cathodes of the valves,
{Again, two valves must be used, for the same reason
as in audio Class B.) The design of the input trans-
former depends on this factor. Also, as each side of
the primary of the output transformer carries a
different current in Class A-B, it must be carefully
designed, both electrically and mechanically.

It will be realised that in both Class B and Class A-B
the mean anode currents vary in proportion to the
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input signal. Hence the normal form of cathode bias,
as used in Class A, cannot be used, as the varying
anode current would cause varying grid bias. Either
a battery or a separate grid bias power pack is
required.

Class C

A Class O ampliﬁar has its anode current flowing
for less than 180° of the input eycle, at the time when
its instantaneous anode voltage is low, Its main
characteristics are high power output and high
efficiency. (The latter can be made as high as 90 per
cent.) However, owing to the severe distortion of the
waveform in the amplifying process, it is only suitable
for use with unmodulated R.F.

The static value of grid bias used is considerably in
excess of eut-off, and may be hetween 1-5 and 3 times
the latter figure. (As shown in Fig. 7.)

It will be seen from the sketch that the input signal
must have a large voltage swing, and that the anode
current reaches saturation point, with consequent
severe distortion of waveform, and introduction of
many harmonic components of the original signal.
Further, only a small portion of the input positive
half-eyele causes anode current to flow, the remaining
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Fig. 7.
Niustrates grid voltage, grid current. and anode voltage relationships
ina* Class C'" amplifier.

portion being below the cut-off value of KE,. Hence
the anode current will flow for less than 180° of the
input cycle,

It will be appreciated that if the grid bias is made
more negative, and the drive increased to give the
same anode current peak value as before, the duration
of that peak will be less than in the original case,
thus decreasing the average value of the feed current,
and increasing the efficiency.

Grid current will flow in pulses of short duration
during the positive peaks of input signal, but the
peaks will be comparatively large. Thus the previous
stage has to su'ppfy appreciable power (more than in
the case of Class B) to a Class C stage.

The fact that harmonics are produced in a Class C
amplifier enables such a stage to be used as a frequency
doubler, and, with less efficiency, as a trebler or
quadrupler. The basie circuit remains the same as in
Fig. 3, with the exception that the resonant circuit
LC is tuned to the required output harmonic. Thus,
if the input frequency is f ke /s, and the stage is
required to operate as a frequency doubler, the anode
tank circuit must be tuned to 2f ke [s. The first pulse
of anode current causes the LC eircuit to oscillate
freely at its natural frequency, 2f, and the pulses,
which contain a considerable component at a
frequency of 2f ke [s., ** keep it going.”

The Class ¢ amplifier is used in stages before and
including the modulator in radiotelephone trans-
mitters, and in all stages in C.W. transmitters. Power
amplifiers after the modulator in a radiotelephone
transmitter must be of the Class B type, as the wave-
form of the modulation envelope must be preserved.
A Class C amplifier would introduce distortion, as
previously explained.
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New Books

Ranio UPKEEP AND REPAIRS. By A. T. Witts. 237 pp., 166
diagrams. Pitman ; 7s. 6d.

The sixth edition of this popular text-book—known previously
under the title ** Radio Upkeep and Repairs for dmeateurs "'—
provides the service-engineer, the radio meéchanic and the
amateur experimenter with a clear and up-to-date aceount of
fanlt clearing technique. The book is full of valuable hints and
tips, not only on how to locate fanlts but how to clear them.
aner present conditions, with service-engineers working at high
pressure and with depleted staffs, it behoves those who understand
something about radio eirenits to effect their own repairs when-
ever possible,  This book will help many to achieve that end
for it furnishes cliues to the unusual as well as to the more usia)

types of faults.
Chapter X, ** Gramophone Pick-ups—How to Fit, Use and
pter on pick-ups having

Serviee,”" is entirely new, the older ¢
been deleted.  Considerable additions and alterations have been
made to Chapter V which deals with the servieing of mains-
supply equipment.

* Radio U[ﬁ:f‘ﬂp and Repairs " is essentially a practieal book
and as such it deserves a place in the library of every practical
radio amateur.

RADIO QUESTIONS AND ANEWERS. Vol 1: Basic Radio. By
M. Squire. 88 pp., 82 Hlustrations. Pitman ; 5s.

Self questioning, as the author states in his preface, is a great
aid tolearning and it is in that style that this new book is written.
The questions are cspecinlly suitable for those U/T as Wireless
Mechanics or Wireless operators.

The following list of chapters indicates the ground covered :
I, The Direet Current Clrendt ; 1T, Magnets and Electromagnets ;
IIT, Cells and Batteries; IV, The Alternating Current; V,
Inductance, Transformers, Condensers; VI, Meters; VII,
Thermionic Valves.

Two examples, selected at random, will serve to illustrate the
Tucid style adopted by the anthor.

). T not @ pulsating current alvo an allernating cwrrent ¥

A. Whether a pulsating eurrent can be called alternating or
not depends upon the direction of the pulses. IF the
pulses are alternating in opposite directions, the pulsating
current could be ealled an alternating enrrent. But if the
palses are all in the same direction, the current s ealled
unidireetional enrrent.,

6. Why does the suppressor grid have a very open mesh ¥

A. Beeause the secomdary electrons emitted from the anode
have only a low velocity and congsoquontly o small repelling

o, Tl is suflicient to turn them back to the anode.

This is a book many have been waiting for, We express one
fear—it may be out-of=print before this notice appears |

MANUAL oF DIRECT Disc RECORDING. By Donald W. Aldous,
M.Inst.E., FR.SA, ASMPE, Mem. R5.G.B. Bernands
(Puhlishers), Ltd. ; price 2s.

This new publication, le firat dealing with direct dise recording
to appear in Great Britain, stands to the eredit of Mr. Donald
Aldous, well-known in R.5.G.B. circles for his work in connection
with the British Sound Reeonding Association.

The stthject of disc-recording Is as fascinating as it is instructive
involving a knowledge of acousties, electrical engineering and
musieal reproduction. The author has attempted {n the lmited
compass of 43 pages to cover a wide range of subjects, including
Recording  Amplifiers, Cutting-head eouplings, Equalisérs,
Mierophone and Monitor Cireuits. He also gives a suggested,
design, and constructional details, of a wooden studio-recording
console and describes and illustrates microphone positions for
a gingle speaker or a dance band.

Details of Record Blanks are given in tabulated form, followed
by a Defects Table arranged in onder of deseriptive term. Dry-cut,
Grey-cut, Kinky thread, Orange-peel effect, Plano-whine, SBwirl-
lines, Wows, and Whiskers are among the more novel additions
to our voeabulary. Of theular value to the student is a eom-
prehensive lst of over 200 Selected Refercnces, the preparation
of which reflects much eredit upon the Author. A list of 16 Dise
Recording and Reproduction Standards approved by the ¥ational
MI intion of Broadeasters in Ameriea is followed by an extensive

(b} 5
The ** make-up ™" of the booklet eonld have been Improved.
For example, Page 1 contains two eircuit diagrams and three
brief captions. The diagram associated with the third caption
turns up at the top of Page 21 Certain diagrams have been
reduced so greatly as to make examination far from easy. These
criticisms apart, the student interested in Direet Dise-Recording
will thank Mr. Aldous for presenting him with a veritable mine
of useful informution.

Due to the speed of production and distribution, a few printers
errors and omissions, as well as several cirenit diagram slips have
ocenrred in thiz printing, but it is understond that an Errata
aml Addenda Sheet will be sent to all who send a stam
addressed envelope to the author, ¢/o B.S.RA., * Strathdee,”™
Studley Road, Torquay.

BADIO DATA CHARTS. By R. T. Beatty, MLA., ete. Third edition
revised by J. Mef. Sowerby, B.A., Grad.LE.E. Iliffe ; 7s. Gd.
This well-known serica of Abnes, which provide most of the
easential data required in Receiver Design, been extensively
revised sines the second edition appeared some years ago. Eleven
of the original charts have been redrawn and ten new ones added.
Most of the text is also new.
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The new Charts cover :—

Nog. b and 6. Inductance, Capacity and Frequency (I.F.
and Andio Ranges).

No. 16, Change of Inductance of Coll due to a Coaxial
Cylindrical Screenivg Can.

No. 17, Increase of B.F. Resistance of a Coil due to a Coaxial

_ Cylindrical Sereening Can.

Ko. 22, Characteristic impedance of transmission lines.

No. 23. Attenuation of Transmission Lines.

No. 24, “ Q" of a Quarter-wave Resonant Line. g

No].‘ i2-.':, Resonant length of a Capacity-loaded Transmission

ne.

No. 30, Output transformer ratios.

No. 36, Loudspeaker Dividing Networka.

Due to paper restrictions the present edition appears on thinner
paper than was used for earlier editions, whilst the cover is also
less stomt. These minor war-time inconveniences, however,
detract in no way from the value of this most popular collection
of data charts.

FOUNDpATIONS 0F WIRELESS., By M. (. Scroggie, B.8¢., AM.LE.E.
Ii‘lrll#ﬂ-lu l:dll]illlll. Completely revised. 358 pp., 221 disgrams.
ey Ta. fd.

Probably no more popular radio book has ever been published
in Great Britain than * Foundations of Wireless.” The three
earlier editions act the standard by presenting in clear and lueid
style, the basic principles of radios The author has now prepared
a eompletely revised edition eovering more recent developments.

preface on Mathematieal Formulie is a masterpiece of lucidity
and will I]H!]p to clear the ground for the reader who sees mystery

x or y

Sruc(: limitations do not permit a detailed account belu&ghnm
of the contents, but of espeeial interest are the chapters dealing
with the Superheterod yne and its Frequency-Chaoger, Radiation
anid Aerfals, and Transmission Lines.

The experimenter who aspires to operate an amatenr trans-
mitting station after the war and is not too sure of his theory will
find that * Foundations of Wireless " provide both bread and
meat for his appetite.  In common with all ** best sellers ™ this
new edition will probably be out of print at an early date. Our
advice is ** snap up a copy a8 soon as you see one'’.

PLASTICS 1S THE RADIo INDUSTRY. By E. G. Couzens, B.Se¢.,
AR.CE, and W. A, Wearmouth, Ph.D. Published by Hulton
Press ; 2s. 6., 58 pp. and 21 diagrams.

This new Electronic Engineering Monograph appearg at a time
when the attention of most radio engineers is being directed to
the value of plasties in the industry. The authors pay a tribute to
the foresight of those firms, who recognising future applications,
devoled twne and money to plastics research. La] uo;zrnpll
is divided into five well-defined ehapters dealing with: I, Nature
and Typesof Plastics ; 1T, Manufacture ; TTT, Manufuctured Plastie
Products; 1V, Mallil:ulaiiun of Plastics:; ¥, Electrical ties,
Appendiees list Cements and Solvents for Plastics, Identifleation
Tesls:.fur FPlastic Raw Materials, Books on Plasties, Articles on
Plastics.

A useful anid comprehensive table, which oceupies the centre
pages, gives the basie composition of any pmprletu& {;l&auc
material and the forms in which the material i3 available. A
coloured fﬂlTll-i!i'Fi{‘.w depicts examples of various plastic products.

A most useful book, well produced and offered at a reasonable
price. J.0.

Synthescope Side Slips

December, 1043, izsue, Page 83, .

Fig. + amd — Pime-base connections reversed,

December, 1043, iseue, Page 85, .

Second sentenece of eaption under Fig. 3a should read : * Note
rejection trough at about —0-1 ke/s.”

Felrwary, 1044, issue, Page 121.

SZecond sentence of caption under Fig. 3 should read @ ** The
right-hand peak is the fundamental, those from right to lef{ are
Znd to uth harmonies in ascending order.”

Forces Stamp Club

Capt. J. 8. Timpson, Hon. Administrator, Forees Stamp
Distributing Centre, 51 Herga Court, Harrow-on-the-Hill, wishes
to thank all members who responded to his appeal mlb]fnllcd in
the Japuary issue. If you have any duplicates please send them
to Capt. Timpson who has been delegated by the Command
Welfare Officer (AA. Command) to organise the free distribution
of stamps to H.M. Forees.

& P

OUR FRONT COVER

THiS month’s illustration shows another of the Mullard
range of cathode-ray tubes—the ECR. 35.

le has a secreen diameter of approximately 33" : gives a
brilliant trace with a small spot size and has a high deflection
sensitivity. Useful points are that the deflector plates are
brought out separately, and that the tube is suitable for
asymmetrical deflection.

& &

Tatstsasend iR RRERRIERRIMI SIS

s



RS.G.B. BULLETIN, March 1944

Letters to The Editor

A Foreign Languages Vocabulary for Radio
Amateurs

DEAR Sii,—With reference to my letter on the above subject
In the January issue of THE BULLETIN, I have to record that the
Intercat shown to date is somewhat disappointing. This, I think,
is primarily due to the lack of any definite lead to members as
to what is actually required,

Thers have been a number of offers to supply translations in
foreign languages of lists of phrases, but no member has yet
produced a list of English plirases likely to be of use to the radio
experimenter.

Lisa fnlrllv glmple matter to compile a glossary of technical
wmu" everyiday words, numerals, ete., which are commonly
used by the transmitting amateur, but as the object of radio
eontacts |s primarily to confirm the results of experiments earried
out, I consider the voeabulary should also inclode o list of simpla
plirasia (questions and answers) which would be used by
amateur in the course of his work.

The tield of experimentation could be conveniently divided into
six groupd :—

1. Aerial system.

2. Transmitier.

3. Keying system.

4. Modulation system.

5. Receiver,

. Checking and measuring equipment.

It Is aceordingly suggested that members interested In this
scheme should forward to me o minkmum lst of dnlrle phrases-—
eovering one or more of these groups—which they consider
would deal in o fairly a.derimm way with the majority of tosts
likely to be ecarried out.  In addition, if others wonld prepare
a list of technieal terms, ete., time would ultimately be saved in
mm?lllng the voeabulary and the possibility of anything being
overlooked would be mueh reduoced,

Onoe we linve comprehensive lists on these lines it will be time
au{aurlt to approach foreign amateurs for their eo-operntion.

All liste should be sent to the undersigned, c/o &8.0L15,
Headquarters.

Yours faithfully,
” E. H. PavLTos (GaLT).

What Constitutes a Communications Type
Receiver 7

DEAR SIR,—On receiving THE BULLETIS for Janua
thing which caught my eye was a description of ** A Four Valve
Communications Receiver.” Expecting something really deadly
1 turned to page 98 and, 1o and behold, a straight four valves |

To get to the point. It is universally understood that the
term * communications * is applied to a receiver which can
“ hold *° a signal in the most unfavourable and adverse con-
ditions of reception, This implies a big reserve of amplification,
selectivity which is eontrolled and eam be made extreme, if
pecessary, amd ns great a signal-to-noise-ratio as is possible.
How does 2HIY reconeile such requirements with an HLF.
detector 2 LF. recelver, good as his design may be ¥

I myself am a ** straight ' enthusiast, but [ find It hard to
believe that Mr. Johnson's effort approaches the selectivity of
even a simple superhet,  The circuit in question has been used
by amatenrs for years, Why is it that no one has diseovered Its
remarkable seleotivity untll now #

If one in Flw-n thir responsibility of submitting a design for the
guldance of others, one's enthusiasm for praising its qualities
should always be tempered by a little modesty and diseretion.

It is not many months ago since another receiver appeared in
TaE BULLETIN with a mther misleading title. The elreuit in that
ease bore no lkeness to its alleged prototype, namely the ** W. W,
Single-Span Superhet.”

A journal of such high standing as our BULLETIN should

rve with jealous care its reputation for accurate and
p-to-date information and not descend to the level of certain
pre-war wireless weeklies with their sensational and exaggerated
claims for each and every design the: ueed.
Yours faithfully,
1ax B. JauMmesox (BRS6752).

DEAR 81it,—1 feel sure that BRS6752 has misunderstood the
maotive and purpose of my article. It is undeniably a fact that
a well designed superbiet will score over a straight receiver. But,
and 1 am confident that BRS8752 will agree with me on this
point, unfortunately suitable components to bulld o specialised
short-wave commiuileations superhet are not at present availuble
in open market. The very nature of a well thought out superhet
design 8 surely the exact ndherence to speciflied  components,
That was my motive in submitting a deseription of a steaight
recelver, ME.' purpose was to provide a practieal design which
could be bullt with ecomponents to be found in any amateur's
store. The term * communications receiver ™ as far as I know,
can be applied to any receiver used for eommunications pur s
and surely a stralght receiver ean give a good perf
three

y the first

formance in the

ualiflcations he mentions. 1 have no doubt that BRS6752
and I would fall to agree about our definitions of the average
superhet communications receiver, but at least my design s free
from second channel interference, a high noise level and unwanted

reaction effects.
Yours falthfully,
W. G. Jouxsox (ZBJY).
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Electrical Guitars

Mr. H. G. White, BRS5027, 6 Beaumont Road, Acton Green,
Chiswick, London, W.4, seeks information concerning magnetic
and electrostatic pick-ups for electrical guitars. Members in a
position to assist are asked to communicate direet with Mr. White.

An article dealing with electrieal guitars would receive favour-
able editorial consideration. Any offers ¥

The Microtimer

The Microtimer, as its name suggests, Is an instrument intended
for the convenient and accurate measurement of short time
intervals ranging from one millisccond to one second. will
probably find its greatest use In the development and testing of
relays, contact breakers, fuses, stroboscopes, camers shutter
releases, and all kinds of automatio machinery. Less obvious
applications are in measuring viseosity, high aceelerations and
velocities, speed of chemieal (especinlly explosive) reactions and
in the calibmation of radioloeation apparatius. The instrument is
suitable for operation by unskilled personnel.

The prineiple is that a large capacitance condenser which has
previaulig been charged by a high voltage 1).C. sapply, is dis-
eharged, during the time interval which it is proposed to measure,
through a constant current cireuit into & selected high-stability
precigion condenser. The voltage developed across this second
condenser is a function of the time during which the constant
current flowed, and is indicated by a D.C.-valve voltmeter of
exceptionally high inpat resistance, stabilised by the introduction
of heavy negative feedback. Two diodes are included, one to
by-pass the current, which cliarges or leaks through the large
condenser, which later bepomes the souree of power- for the
discharging eurrent, and the second to prevent the charge
Introduced into the precision timing condenser from leaking out
after the interval to be mensured s | #

The standard model is eontrolled by the making or bmldn?of
two pairs of external electrical contacts § any of the four combina-
tions of makes and breaks can bo used. 1t can also be o ted
direetly without eontacts by a photo-cell and valve amplifler. Six
ranges with maxima of 10, 20, 100, 200, 500 and 1,000 milliseconds
are provided, and in all cases aceuracy |8 within -+ 1 per cent. o1
full seale. Thme intervals are read direotly on the four inch long
meter scale which is calibrated in milliseconds. Special eircuits
enaure an almost complete absence of 2ero drift ; the shbﬂlﬂng
system renders accuracy totally unaifected by any

of valve parameters or in mains supply voltage. The
instrument is entirely selfeontalned, normally inclodes no
batteries, and may be connected to any A.C. mains supply : a
hattery-driven model is available. The meter scale ean be supplied
with other calibrations (e.g. feet per second, relative viseosity) in
cases where the instrument is used under defined conditions for
one special purpose. The Microtimer is & product of R. K. Dundas,
Ltd., The Airport, Portsimouth.

Radio Equipment of the late GBIX for Sale

Mr. W. E. Russell, GGWP, * Milestones,” Mayford, Woking,
Surrey (District 7 Re, ntative) acting on instructions received
from the parents of the late F./Sgt. R. J. Rider, GRIX, offers the

following vquipment for sale :—

30 watt  Audio  Amplifler (6C5-8N7-0605-0L6's and VM1
ontput)—£56. Tobe Ham-Band Tuner with 2-465 ke/s. LF.'s and
B.F.0, ¢oils,—£3 15s. the lot. Ave Minor—£2, Pifeo A.C./D.C.
Meter—10s. 60 watt Auto-transformer — 158, 2-107 Phileo
Eliptical Energised Speakers (new) 27 /6 each, B.T.H. Genera-
tor/Motor—Gen. 1200v 100mA. or 12v input—1,000v 30mA.
output 30/-. S.A.E. with inquiries please.

Applications for Membership

Members who almmr applications for Corporate Membership
mre requested to insert their eall sign or B.R.S. number after
their signature in the space provided on the application form.

Silent Rep

Mrs. L. E. HUTCHINGS, VK3HM

Australian Amatenr Radio has suffered a severe loss
in the death of Mms., L. E. Hutchings, VK3HM, of Calla-
widda, Vietoria, Australin, An active nmateur since 1931
(during which year she beeame the first overseas lad
member of the R.8.GLTL), Mrs. Hutehings had the pro
distinetion of belng the mother of two other cgunl]y—fnmom
anmunteurs—Marjory, VISHQ, anid Alan, VE3H L

VEKSHM was known to many Tritish Empire amateurs,
for she devoted much of her free tlme to correspondence
with her ** friends of the air . She was a regular contestant
in Empire and local contests, whilst her knowledge of
International Amateur Radio was extensive.

Hutehings away after a sudden heart attack
on December 1 last, while staying at Stawell, 15 miles
from her home.

To Alan and Marjory Hutchings we offer, on behalf of
their pumercus R.S.G.B. friends, sincere sympathies and
condolences. J. 0
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BRITISH

DISTRICT | (North Western)

D.R.: H. W. Stacey (GOCX), ** Sandlens,” Eddisbury Read,
West Hirby, Cheshire. Hoylake 337. ! 4

The D.R. has received no reports for publication this month,
but membership continues to grow. It is hoped that all new
members will endeavour to attend o P.D.M. which it is planned
to arrange in May or June. Details will be announced as soon as
the venue has been settled.

As there is now promise of sufficient support for a series of
monthly meetings in the Liverpool area the D.R. has reserved
accommodation for a preliminary get-together on March 25,
details of which will be found in “ Fortheoming Events,”” Please
do your best to attend so that the meeting will be fully
representative. GOCX.

DISTRICT 2 (North Eastern)

D.R.: €. A, Sharp (GBEU), 316 Poplar Grove, Gt. Horton,
Bradford, fﬁ' 10772, Seribe: H. B (GBUQ), 13 Chandos
Street, Keighley.

A P.D.M. will be held in Leeds on Sunday May 14th. Full
details will be announced next month. Book the date.

The ILR. extends a cordial invitation to BRS members living,
or serving, in the Bradford area, to attend a meeting ot his home
on either n Monday or Wednesday evening. Those who can aceept
should please phone or write.  Other members are also weleome,
but most seem ton busy,

Morley.—The Morley and District Radio and Television Society
held another sueeessful meeting on February 6 when the President

Mr.- N. Hunter, M.I.LE.E.) conducted members around the

electricity works and afterwards entertained them with a cinema
show. A collection taken for the P.O.W. Fund resulted in the
sum of £1 being sent to Headquarters, Those present Ineluded
S5YV,5BX, 8NP, 6PL, 6Q0, S8UO, BWP, 2CGR, 2HHY, BRS1151,
4224, 5803, 6700, 6730 and Messrs. Woad, Pearce, Brocholme,
Gill, Green and Somerscales. 5YV Is highly satisfied with his
home-buflt 10-valve receiver, 5803 is collecting gear to make a
similar receiver.

Sowerby Bridge and Halifar—A meeting was held on February
10 when & talk on early experiments and the activities of the
R.8.G.B. was given by GBBX. Those present included 2WE,
HCB, ZAWK, 2DUX, BRSS508, 6807, o441, 7607 and 7685.
It is hoped that this will be the first of a serics of meetings.
Geoff. Davies, GZPC, now a Ft./Sgt. reports fit and well. News
has also been received of A.Q.M.S, R. ({fr){'ﬂil\?i’ﬂﬂlj, 5386,

Gemm:.u{;ﬁ.]) (PO, Tel., R.N.), who has been on leave
recently inguired about Bradford meetings | 3KF (Cpl., R.A.F.)
recently visited 28U, He wishes to be remembered to 8KU,
4CL ie attempting to remove the snags in his amplifier. 4412
hopes to attend meetings in London. W, F. cock, 2BAP,
53 Porth-y-Felin, Holyhead, would like to hear from SBA.
2BBJ, 6352 and 7120 (Mexbro') meet regularly at their homes ;
they would welcome an]v other members who may be gmsing
that way. 2BBJ is Signals and Radio Instruetor to 2013 (Dearne)
Squadron A.T.C. G6PJ (India) wishes to be remembered to all
old friends, especially 2MI, 2XK, 5YV, KT, 50A, 5UA and
GLZ. Congrats are offered to P.O. Radio Mech, J. H. Brazzill,
GIWP, on obtaining a first-clnss min City and Guilds Exams.
The Seribe sincorely thanks mem who have written to him.
Please write again. GsUD,

DISTRICT 3 (West Midlands)

D.R.: V. M. Deamond (G5VA), ** The Chestnuts,” Hanley
Castle, Woreester. Scribe: E. J. Wilson (2FDR), 48 Westhourne
Road, Olton, Birmingham.

The DR, announees that a P.D.M. will be held in Birmingham
on Baturday, April 15. See special announcement. All who intend
l: bﬁ gmﬂ-ut are asked to write to GSVM by not later than

pril 8.

Congrats to Ted Rowley, GATC (Wolverhampton), on his recent
marriage. It is learned that he and his colleagues are doing a good
job in H.G. Signals,

DISTRICT 4 (East Midlands)

Deputy D.R.: A, E. Clipstone (G8DZ), 14 E, I
Wen Bridaford. moss —opwane{ ) pperstone Road

icester.—Four members only attended the special meeting
held at G2IX, but the dizeussion on ** Break-in " and ** Tuning-
Fork Control ** showed that guite varied opinions are held.
RI, now in India, complains of varving climate and lack
of contacts. 5874 in N. Africa, also reports no contaets.
{ria S805.)
Manasfield and Swtfon—GSOT, one of the * Hobin Hood
Gang," serving in the R.A.F., says that his present activities are
confined to reading THE BULL. and dreaming of the super rig ho
is going to build when things are normal again. (wig TI1T1.)
Nottingham.—Despite bad weather there was an excellent
attendance at the Beeston Lad's Club last month. The rooms
were kindly lent by the Brigade Captain, Mr. Chas. P. Williams,
who also provided an excellent tea at his own expense. For these
favours we record to him our thanks.
Amplifiers and test gear were demonstrated and the members
concerned gave brief descriptions.

2FDR.
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ISLES NOTES AND NEWS

A member has forwarded 10s. to the P.O.W. Fund represent-
ing a bonus awarded him for a suggestion made at his place of
employment to reduce wastage of solder. A furthersum of 8s. was
raised for the fund by 7416 who runs a daily paper loan system.
(Many thanks O.M's, G6CL.)

2FRI, who Is at present in the area, recently visited GSDE.

The next meeting, to be held at 2400, will feature Radio Quiz
6 and a sale of disused gear. GEDZ.

DISTRICT 5 (Western)

DR.: R. A Bartlett (G6RB), 81 King's Drive, Bishopston,
Bristol. Bristol 46960,

Bristol.—At the Februsry mecting which was fairly well
attended, we were pleased to welcome 3RO home on leave
BRS7257 of Birmingham, who is stationed in the locality GISHV
and ex-2XU. A collection for the P.0.W. Fund realised £1 10s. 0d.

40CM i3 back n this country after a long spell abroad. Another

airgraph is to hand from 5UH, but as the censor ** went mad ™
and deleted all call signs it conveys practically nothing! "UH is
now entering his last vear of overseas service and s looking
forward to coming home. He sends 73 to all.
_ Swindon.—Another welecome report is to hand from 330, who
i still stationed near Gainsboro. The Signals Officer at his station
is 5FP of Cheddar. 3HS has been posted to Chigwell, Essex, 3NC
is still near Dover. No news of 2CGN and 2BUJ. He raises the
query echoed by the DLR., what has happened to the Cheltenham
gang ¥ Let's hear from you. GeRB.

WEST MIDLANDS PROVINCIAL
DISTRICT MEETING

to be held on

SATURDAY, APRIL I5th, 1944

at the

Imperial Hotel, Temple St., Birmingham
PROGRAMME

ASSEMBLE I p.m.
LUNCH 1.30 p.m,
BUSINESS MEETING 3 p.m,
TEA 4.30 p.m,
OPEN DISCUSSION 5.30 p.m.

INCLUSIVE CHARGE 8/6

Reservations to Mr. V. M. DESMOND, G5VM, %0
Worcester Street, Birmingham, by not later than
April Bth, 1944

ALL MEMBERS CORDIALLY INVITED TO ATTEMND

DISTRICT 6 (South Western)

D.R.: W. B. Sydenham, B.Se. (G5SY), Sherrington, Cleveland
Roud, Torquay. Torquay 2007.

Torquay.—A meeting was held on Sunday, February 27, at the
home of the T.K., G2GK. Though the attendance was rather
small, the event proved very interesting. G2GE, 55Y, 2ARA, -
BRSGTTH and 7002 were present. 26K and 2ARA got thelr heads
well down to it when they discovered that both came from
Walton-on-Thames. 58Y was pleased to see G3JD during his
recent leave.  Letters have been received from pew members
E. C. Halliday, BR36308, 33 Hill Top Crest, Higher Street,
St Budeanx, Plymouth, and P. . Collings-Wells, BRS6835,
Horslake, Cheriton Bishop, near Exeter, both of whom wish to
contact loeal members, BRS6380 would like to see meetings
started in the Plymouth area. GISY.

DISTRICT 7 (Southern)

D.R.;: W. E. Russell (G3W ), Milestonies, Mayford, Woking,
Surrey. Weoking 1550,

Bournemouth~Local members were glad to see the T.R. when
he was home on leave recently. 4MY is building o 10 watt
amplifier and 2NS an 0-V-1 regen. GZNS, 2RZ, 3BM and 4MY
met recently for a ** rag-chew,” (via GZNS.)

Coulsdon.—The T.R. wishes to thank new members 0946 and
7351 for their letters. The former has just returned after two
years' service abroad with the R.A. (Sigs.), the latter is serving in
the B.N.V.R. . (mia 3003.)

Croydon.—Old timers 2KU, 5XH and 5XW attended the
February meeting In addition to 2DP, 2HP, 38T, 3VN, 4N,
SBT, 2HHD, 1545, 8003, 4324, 4584, 6064 and 6915. A talk on the
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construction of Multivibrators was given by 2DP and well
received.  VE3ASJ (Smith Falls, Ontario) and 2HNO (T.R.,
Bournemouth), wers welcomed as visitors, 2HGN writes to say
that he looks for Distriet Notes every month and [s glad to see we
are very much alive in Croydon. See Fortheoming Events for
date of next meesting. {vig G2ZDP.)
ing.—The February meeting was well attended with
G2Y1, 5TP, 2ETY, 2DI0, 2RYZ, 4505, 5225, 6957, and many
friends and representatives of the radio trade present. 2BY 4
brought along & very neat and compact Valve Voltmeter probe.
_Detalls of the next meeting will be found under * Fortheoming
Events.” The talk which is to be given by Dr. Moss (Cossors') on
**The Cathode Ray Oscilloseope ™ will be illustrated by slides
and should be well worth hearing.
4716, in a letter from C.MLF. says he is pleaged to see Reading
in the news once more. (Ir"l.ﬂ: 44573.)
Southampton.—8. /Sgt. F. G, Rylands, G2V, 6, Atherley Road
Southampton, deploring the lack of news from his town, would
like to hear from 508 and 80OV, GaWE.

Forthcoming Events

Distriet 1 (Ashton-under-Lyne R.8.), 3 pan
at BRS5043, 30 Ruth Avenue, New Moston,
Manchester, 19,

District 4 (Nottingham section), 8 p.m. at
2A00, 78 Henry Koad, West Bridgford.
Distriet 15 (High Wyeombe section)
2.30 poan. at BRS4781, 37 Melbowrne Hoad,
High Wycombe, (Bus 326 from Castle Street
to terminus. A poe. if attending.)

Lomdon Meeting, 2.30 p.ou at the LEE.
** Bome less-common metals and their radlo
applications.” By E. H. Laister, BHS3386.
District 1, 3 p.m. at The Stork Hotel, Queens
Square, Liverpool.

District 7 (Reading section), 6.30 pan.,
Comrades” Club (first floor), 42 Oxford St
Mar. 26 District 5, 3 pan. at 17 Colston, Avenue,
Centre, Bristol.

Sentland ** A " District, 8 pan. in the Royal
Technical College, George Street, Glasgow.
Enter by Montrose Street.

District 12, 3 p.m. at G2ZRX, 148 Belsize
Lane, Hampstead, XN, W.4.

District 4 (Leicester section), 2.30, p.m. at
RISA606, 202 Gwetidolen Road, Leicestar.
District 10, 7 pan. at Bourgoynes Wine
Rooms, Newgate Street, Neweastle-on-Tyne
(opposite St. Andrews Chiurcl).

District 15, 3 pom. at The Exeslsior Hotel,
1 Ladbroke Gardens, Ladbroke Grove,
Notting Hill, W.11.

District 7 (Croydon Area) and Distriet 13
(Bouth Central and Eastern Areas), 3 pan. at
Croydon  Y.M.C.A.,, North End, West
Croyidon.

West Midlands Provinelal District Meeting,
1 p.m. at the ITmperial Hotel, Temple Street,
Birmingham.

Mar. 19

Mar. 19
Mar. 10

April 1

April 2

April 15

DISTRICT 8 (Home Counties)

Deputy D.R. @ L. W, Jones (G500}, 16, Leys Road, Cambridge.
Telephone : Cambridge 53406,

Members availed themselves of the opportunity to hear Mr.
P. G. A. Voight speak on ** Sound Reproduction® at the
Engineering Laboratories, Cambridge, on Februsry 22, Another
event during the past month was the tormation of the Cambridge
Wireleas  Group (LE.E.}) when several amateurs attended the
inaugonral mecting to, wr with a large number of other well
known radio men. Mr. T. E. Goldup (Chairman LE.E. Wireless
Section) paid a high tribute to the amateurs and spoke of the
valuable work they had done ip the past. The new Group will
undoubtedly be o great suecess.

There are still insufficient local amateurs available to give
time to a meeting of their own, and very few have been in contact
with the writer during the past month. New members to the
district should write in if they would like to attend a social
funetion but this cannot be arranged unless there are sufficient
numbers to warrant the hiring of premisea,

If this fssne reaches local members gerving abroad the D.DUR,
will be pleased to hear from them amnd every effort will be made
to reply as quickly as possible. Similarly those from the distriet
whao are stationed in the British Isles are also requested to report.
With best wishes to all, GHI0.

DISTRICT 10 (South Wales & Monmouthshire)

Deputy D.R.: H. H. Phillips (GW4KQ), B2 Coftrell Road, Roath
Park, Cardiff. Cardiff 2007 during business hours.

Cardiff.—Post-war development of Amateur Radio and fts
bearing upon Society activities was discussed at the February
meeting attended bir GW2UH, 4K, 8AM and S8HU. The next
meeting will take place at the home of GWSUH, 20 Ladysmith
Road, off Penylan Hill, Roath Park, at 2.30 p.m. on Sunday,
March 26, 1044, A cordial invitation is extended to all Service
members and others in the District.
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Swansea.—GWACCO (Mr. W. Bowen, Thistle Dhu, Killay) would
like to hear from those willing to support a local meeting, He
extends a weleome to any member of the Services who may be
stationed in the area.

Carmarthenshire.—Interest I8 increasing and suggestions are
invited regarding future meetings at a central point. GSMQ and
3767 would like to meet others in this area.

5673 (late T.R. Newport), now in District 2, has made contact
with several members [ncluding 2COR. 7674 would like to meet
members in District 11. The writer will be pleased to hear from
members on active service. GWIKQ.

DISTRICT Il (North Wales)

Deputy D.R.: C. Spillane (BRS1060), ** Woodside," Meliden
. Prestatyn.,

L./Bdr. Shershy, G2GZ, at present stationed near Rhyl, has
kindly offered to act as a loeal contact to members of HMLF. or
others in that area. His address ean be obtained from BRS1080.

Alrgraphs are to hand from VE4YG (India) and BRS4023
(M.E.F.). They send 73 to all who know them. 4444 reports
construction of a grid current valve voltmeter using s 425, which
i8 giving excellent results. 7516, 7520, 7520 report from a
local Radio College, where they are on a course. 5520 (Radio
Oificer, M.N.) has returned to sea, after a spell of leave.

News js songht of GZKI, 3T5, 8IM, 3044, 4410 and other
one-time visitors to Distriet 11, to whom the writer would ke to
drop a line. BRS10€0.

DISTRICT 12 (London North and Herts)

D.R.: 8. Buckingham (G5QF), 41 Brunswick Park Road, Neaw
Southgate, N.11. Enterprizs 3112,

The February meeting held at The Coek, Cockfosters, was
attended by GZRX, 3YY and YL, 5(%[", GOM and YL, 2HNT,
BRE6759, 65811 and 6040. With the lengthening evenings it is
hoped to be able to find suitable accommodation for a Sunday
afternoon and evening gathering.

The D.R. was pleased to receive a visit from 7373 and letters
from 7141, 7420, T622 apd 77893,

The next meeting will be held on Sunday, March 26, at th
home of Mr. Read, G2RX, 148 Belsize Lane, 'Hﬂmmm:\d, N.W.4
(fourth turning on left up Havistock Hill, nearest underground
station Belsize Park). GHQF.

DISTRICT 14 (Eastern)
Seribe - L. J. Fuller (GOLIY), 167 Gulleywoud Rowd, Chelmaford,
Esser. Chelmsford 3029,

Chelmsford,—The Scribe has received several letters from
members, and other amateurs who have visited, or been stationed
in, the Distriet. Heis always pleaged to receive letters, but eraves
the indulgenee of the writers if they do not always get answered.
Preasure of business has reduced to a minimuom the time available
for private eorrespondence.

Chingford —GESDG having returned to Acten, GZHR i now
looking after affairs in this area.

He hopes to continue meetings when possible, and appeals for a
venue, his own QRA being at the moment nnsoitable. Offers to
25 Clivedon Road, Highams Park, E.4, please. GGLB.

DISTRICT I5 (London West, Middlesex and
uckinghamshire)

D.R.: H. V. Wilkins (G&W N}, 530 Oldfield Lane, Sudbury Hill,
Greenford, Mid ex,  Hyron 3360,

Headline for this month—** Our Musionist Returns Home ™ |
Mr. Deveen (G4HF), who has been entertaining the troops abroad
for the past three years Is now baek in England. He has had the

—

* LONDON MEETING x

Mr. E. H. LAISTER (BRS3386) |
WILL DELIVER A LECTURE ENTITLED

‘“SOME LESS - COMMON METALS
AND THEIR RADIO APPLICATIONS "
at

A Meeting of the Society to be held at
The Institution of Electrical Engineers
Savoy Place, Victoria Embankment, W.C.2

On SATURDAY, MARCH 25th, 1944

The meeting will commence at 2.30 p.m.
fallowed by TEA at 4 p.m.
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honour of teaching King Feisal of Trag the art of magie and has
been right through the Middle East and on into Sicily and Italy.
‘We weleome him back.

Airgraphs are to hand from S1H and 8FA. The former says he
had & very dry Christinas, while 8FA reports that he has been
visiting amateurs during h his tours. He met a New Zealander who
?Ti :ajmnt weeks trying to raise GEVP! Both send 73 to old

rienids.

A welcome to BRE7412, who is in the Navy. 7235 writes of his
interest in F.M. Both are members of District 12, but feel they
would like to associnte with us as well.

High Wyeondie,—BIF, 4781, 4782 and 5606 are busy with U H.F.
receivers and other small gear ; it j8 rumoured that 8IF j8 also
building a model railway.

A weleome to all new members of the District and we hope they
will try to get along to lvcal meetings.

For information the addresses of our acting T.Rs. for High
Wyeombe and Aylesbury are :—Mr. Freer (BRS4781), 37
Melbourne Road, HWigh Wyeombe, Mr. Hamer (GSBW), 165
Park Btrect, Aylesbury. GOWN.

DISTRICT 17 (Mid East)
D.R.: A. C. Simons (G58D), Admiralty Road, Mabiethorpe.
Phone 69. :
The only news to hand is from 2BUV, who bemoans shortage
of contacts. He senids news of 2HBN, Imw in Traq.
Sorry ohaps, that's all, GaBD.

DISTRICT 19 (Northern)
D.R.! R.J. Bradley (G2F0), 36 Raby Road, Stocktor-on-Tees,

Neweastle.—The T.R. reports that the Northern Radio Club
has been granted affilintion to X.5.G. B, Meetings are held on the
first Wednesday of every month at 7 pan. in Bourgoyue's Wine
Rooms, Newgite Street, Noeweastle.

BRS3540 of Durham is enjoying himself in the signals seetion of
the local Fome Guard, 6343 i3 building a valve voltmeter. 6904
is at present in the Shetlands with the B.AF. 5474 and 2HMM
are at the same station. 6943 is in the Royal Tank Corps and
stationed in the district. He reports that the military authorities
have promised to try and arrange meetings for any R.S.G.H.

members in the camp. G2Fo.
Scotland
Seottish Records Ofiesr: J. Htme‘sr (GMBZV), 51 Camphill
Avenue, Glaggow, 5.1. Langside 2

* A" District.—There was o bct-tu' attendance at the February
meeting and it is hoped that the improvement will be maintained.
A sgmall committee was appointed to assist the D.0. in running
meetings, ete.  During the mecting short talks were given on
regenerative HLF. stages, the transitron oseillator and novel teat
instruments.

CH'" Distriet.—The D.0. extends a hearty weleome tn all
recent new members to the district.  Old-timers in “ H " will be
glad to hear that Tommy Paton, 2DVY (K. A F.) has recently been
“Mentioned In Dispatches.”  We take this opportunity of
offering him hearty congratulations. Well done Tommy |  Our
nomadic R.AF. Sergeant, BR.SJR{I having arrived in Canada,
believes that this time he may sm? put.” GM3ILG in the ‘M.,]h
pends 73 to all his friends in ** H.” GMSMO, who re
regularly, recently escaped disaster when a wheel eamie o tha
truck he was driving. The rumour that ** Tabby " Thomson
BRS2920 was missing is completely unfounded and members w
be glad to hear that he is safe and well. GMOEV.

BRITISH ISLES DISTRICTS

For the information of new members we give below a list of
D.R.'s or Depaty ILH.s and the areas forming each of the 21
British Isles Districts. Members resident in Scotland should
communicate with the Scottish Records Officer for the address
of their local District Officer.

District 1 (North Western). Cheshire, Cumberland, Lancashire,
Westmorland.
DR Mr. H. W. Stacey (GOCX), ** Sandleas,” Eddisbury
Road, West Kirby, ‘Mrra] Cheshire
Distriet 2 {North Eastéra). ‘.mrkahlre (West Riding and part of

\':}rtll l.lid itlll

D.R. Shm-p{l.m{U} 416 Poplar Grove, Gt Horton,
Bmd{(;rd Smbc Mr. H. Beadle (GRUO), 18 (‘h-mdos St,rmt
Keighle
Dhistriet 3 (West Midlands). TPart of S8hropshire, Staffordshire,

Warwick, Worcester.

D.R.;: Mr. V.M. Desmond H’aﬁ'\"ﬂ ** The Chmtmlw " Hanley
Castie, Worcestershire. Scribe: Mr. E. J. Wilson (2FDR),
48 \\’eﬁtbon.me Road, Olton, Binmnglnm
Dvistrict 4 (East M:.‘ﬂaud’a} *  Derby, Leicester, Northants, Notts.

Deputy D.R.: Mr. A. E. Clipstone (GSDZ), 14 Epperstone
Road, West Bridgford, Nottingham.

.Dmtnd 5 (Western). Gloucester, Hereford, Wiltshire,
5 i ! Mr. B A. Bartlett (GSHLB), 31 l\iugs Road, Bishopston,

T8

L
Dis.tnd ﬁ (Sowth-Western). Cornwall, Devon, Dorset, P-mnemr.
D.R.: Mr. W. B. Sydenham, B.Se. (GBSY), ** Sherrington,”
Clew]nnd Road, Torquay.
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Di-'!réd 7 (Southern). Berkshire, Hampshire, Oxfordshire,
urrey.
D.R.: Mr. W. 1-. Buszell (GaWP), ** Milestones,"” Westfield
Road, l[u&'fol‘d Woking, Surrey.
District & (Home Counties), Beds, Cambs, Hunts, and the towns
of Pcr.»rbo:mmh and Newmarket.
Deputy D.R. : Mr. L. W, Jones (G5J0), ** Mella Loona,” Teys
Rond, l]].mhrlllgu
Tristrict k (East Anglia). Norfolk and Suffolk.
D.R.: Mr. H. W. Sadler (G2XS), The Warren Farm, South
Wootton, Kings Lynn, Norfolk.
District 10 (Sowth Wales and Monmouth).*
5l lﬁu.!yﬂﬂﬁ_ Mr. H. H. Phillips (GW4KQ), 82 Cottrell Road,
k|

District 11 (North Walesy. Anglesey, Cacrnarvon, Denbighshire,
Flintshire, Merioneth, Montgomery, Radnorshire and parts
of Eh.mpalum not in District 3.
Deputy DR, @ Mr. U. E. Spillane (BRS10060), ** Woodside,'*
Lhistrict 12 l‘fmml’uu North and Herts).

North London Postal

Ihstrie tﬁ, Herts, and North Middlesex.

DR, Mr. 8. Buckingham (GSQF), 41 Brunswick Park Road,
New ‘ioul.lmut.e, N.11.,
District 13 (London Sowth). South Eastern and Central Areas.

A.R.: Mr. 8. E, Langley :G&S‘I.‘L 62 Dumbarton Hill, 8.W.2.

South Western Area.
A.R.: Mr. E. H. Simmonds (GRQH), 17 Hoedean Crescent,

'Iloelmmpmn 5. W.15.
District 14 {b’asffrﬂ.l FEast London and Essex.

Seribe L. J. Fuller (GSLB), 167 bu.lll,ywobd. Road,
Chelmsford, l'm

Distriet 15 :Lum!un West). West London Postal Districts, Bucks
uml thiat lzlulrt of Middlesex not included in District 12,
D.R.: Mr. V. Wilking (G6W N), 539 Oldileld Lane, Sudbury

Hill, Greenford, Middlesex.

Dmsmr 16 ( uul.’a Eastern).* Kent and Sussex.

Deputy D.R,: Mr. W. A. Bearr, M.A. (G2ZWS), 8 Beckenham

Grove, Shortlands, Kent.

Lristrict 17 {M&.‘.-EMJ Lincolnshire and Rutiand.

LR Mr. AL C. Simons (G5BD), Admiralty Road, Mablethorpe,

Lines
Dllffll'f 18 (East Yorkshire).
of i\mrth Hiding).
Seribe : Mr. S. Davidson (G6S0),10 Sidney Streot, S-oarlmmug-h
District 19 (Northern), Northumberland, Durham and North
Yarkshire.
i D.R. : Mr. R, J. Bradley (G2F0), 36 Raby Road, Stockton-on-
©rs,
Seotland,
Reeords Offieer @ Mr. James Hunter (GMBZY), 51 Camphill
Avenuoe, Langside, Glasgow.
Northern Treland.
B ﬂ.R‘ : Mr. J. N. Smith (GISQX), 19 Hawthornden Drive,
elfast.
. Langley and Simmonds are Area Representatives,

* I'meicates that the D.R. is on aclive service,

KHAKI AND BLUE

@ Capt. Ken Elliz, SUSKW, once more back in Egypt sends
greetings to all old friends and expresses his regrets that he
was unable to visit the District 7 (Thornton Heath) meeting just
prlur to leaving Encland last November. With the assistanece of
* Bunderland " he managed to arrive in time to attend the
(,h:islnm{}nm entionette held in Cairo. Major MeHale, BRS3261,
Lord, G5NU, and Sgt. MeDermott, G3N%, are with him.
Iwn relieved G apt. Ceeil Runeekles, now back In England.
Incidentally who remembers ** Runny of SUSRS *" ?
® LAC. N.-D. Glass, 2FFM, writing from H.Q. 210 Group,
H.AY., reports that 2DTQ, 2FPY and 6PQ have left for an
unknown destinntion, 3TQ is in Ttaly, and 3TA is in the land of
the “ Pasha and Donkey.™ 8./ lalr. Gieoff Maszon, GHBR, is still
his €.2.0, 2FFMis wilﬂng to enllect news from members ucrving
in hiz arca with a view to sending in monthly reporta to H.Q.
His Service number Is 917634,
® E. W. Hupt, GSIK—VU2FD, w&m Superintendent of Police,
Sitapur, U.P., India, would like to contact members in the
United Provinees. e frequently visits Lucknow, Cawnpore,
Meerut, Agra, Allahabad in connection with police wireless.
@ After serving abroad for the past two vears, W./0. H. D.
Bramwell, G2RF, late T.R. for Liverponl, is now back in England.
During his tmvels he met GIHB, W '2FNT and the late Arthur
Tomlinson, ZD2A, who lost his life whilst returning to the UK.
G2RF, whose home address i3 53 Drulds Cross Gardens, Liver-
pool, 18, senda 73 to all old friends.
@ Sgt. M. Davies, 3896, one-time member of C.W.R. sends
greetings from R.AWF., India, to Messrs Boyee, Davies, Morris
and others who wers with him at Cranwell. Eltt' also uﬁ‘crs hig
congrats to P./0O. A. A. Lamb, 4206, on his * elevation* to
commissioned rank.
@ Just before closing for Sru.s% news reached H.0.8 that A.C.1
Arthur Ismdl'. 2D7Q, C. Harry Hornsby, G5QY and
Tt. H. Newland, G3VW, have returned to Engla land after & long
1o Efﬂlutﬁoversms. 2DTQ isliving at 128 New Victoria Street,
nsfiel
@ From GMGZV we learn that Bill Robertson, GMORT, R. Sigs.,
has recently colleeted his third pip.

“Meliden lel‘l Prestatyn, Flints,

Yorkshire (East Riding and part
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HEADQUARTERS CALLING

COUNCIL 1944

President:
ERNEST LETT GARDINER, B.Sc., G&GR.
Executive Vice-President: S. K. Lewer, B.Sc., G6LJ.
Honorary Secretary: H. A. M. Clark, B.S¢c., G6OT.
Honorary Treasurer: A.J.H.Watson, A5.A.A,, G2YD.
Honorary Editer :  Arthur O. Milne, G2MI,

Immediate Past President: A. D. Gay, GENF.
L] *

Members: F. Charman, G6CJ, D. N. Corfield,
D.L.C.(Hens.), G5CD, Win -Com. G. R. Scott
Farnie, GWS5FI, F. H.oire. DP, Wing-Com. J.
Hunter, G2ZQ, W. E. Russell, G5WP,
H. W. Stacey, G6CX

General Secretary: John Clarricoats, G6CL.

January Council Meeting

Resume of the Minwutex of @ Meeting of the Council of the Sociaty,
held at ‘\'{lﬂ Ruskin Howuse, Russell Strest .bm!don. W.C.1,
at 6 p.m., January 17, 1944.

Present.—Miessrs. ¥. L. Gardiner {Pmﬁdou ), 8. K. Lower,
H. A. u.mma:nw-monxtnla;} hnrmq- D. N,
Corfleld, F. G. Hoare, W. E. Russell, htmy l.mi John
Clnrrllsunh (General Becretary

Apologies were recolved ﬁ'um Messrs. A, O. Milne and A, E,
Watts.

L It was unanimously resolved to elect 201 new membors
ineluding 7 Assoclates illil applications had been ;wuanml by
l.-ul']mﬂle Members and 83 were supported bt references

. A copy of the new emergency membership Nrtiﬂ.ﬁlu WiLs
w

3. A Lecture programme for 1944 was prepared and agreed.

4. It was agreed to authorise the holding of Provineial District
Mectings in Blrmingham, Leeds, Lelcester and Liverpool and
in such other towns as the responsible “D.R.s may consider
suitable.

G6. It was announced that 841 B.R.S. Members, 465 Members
wll:h Full Calls, 198 Members with Artificial Aerial Calls and

9 B.E.R.S. Members voted in the recent Council Elections.
Forty-five forms were rejected out of a total of 1,541 received.

6. Further mnmwmmﬂwuwthe'[mtbwd submitted
by Mr. Adams

7. Matters mhtlng to Em -war planning were discussed,

The meeting closed at 8.40 p.n.

London Meetings

Mr. B. H. Lalster, BRS3388, will lecture on * Some less-

commrm Mupmlu and their Radio Applications,” ab a moublrlu of

fe o be held at the [nstitution of Electrical Enginears,

Savoy P{u- Vleurriu Embankment, London, B8.W.1, on

Sn;urdny,uurc 25, 1044, at 2.30 p.m. Tea will be served free of
charge at 4

At the l'rErunry meeting Mr. E. A. Dedman, GZNH, lectured
on ** The Manufacture of Quarts Crystals and their applications
purposes.”” Numerous exhibits, loaned by the
Quartz COrystal Co., New Malden, were displayed "and examined
with t Interist b;. one of the largest ga !mﬂn%:f e
oo at a aqe]el. mnatinu for oclme months. chair was
taken by Mr. L rdiner, i (President), who was
supported by N.r A D Guy (Past Preaident]lnd other members
of

Con

8./ Lar, "J. N. Walker, G5JU, moved and Mr, 8.
GELJ, seconded a hearty vote o!‘ r.hmlr.s Mr. lkd.man which
was earried with acclamation. wncludlu the mesting,
the President, on behalf of (.-ourx-u extended greetings to the
MANY OVerseas Service amateurs who were present.

LLE.E. Wireless Section

The following meetings have been arranged to take p]noe at the
L.E.E., S8avoy Place, Vietoria Embankment, Lovdon, 8.W.1 ;—
March 21.—Discussion on ** Treatment and Tests for Extrome

G]lmnllc Conditions."” l‘lpnnnd by E. M. Lee, B.5e.

b~Locture * Conversion in Electron Valves,”
ﬂ;, D. Gabor, Dr. Ing) tings commenee at 530 p.m. Tea
at 5 pm. By courtesy of the I'resident and Council of the

Institution, Bociety mem are invited to attend these meetings.

Publicity Leaflet

revised Jeaflet outlining the aims and objects of the Soclety
.,nd privileges of membership is now available for the information
of prospective members.  An application form is also Included.
Copies are available on request to Headquarters.

R.S5.G.B. Prisoners of War Fund

Dn:umxs.—-Thc General Seeretary acknowledges with thanks
of Council, receipt of donations from :—M. Holden,
BP.us-nn £1 7s. 6d.; u. tor, GMASQ, 10s. ; lL H. Drew,
GEMD, bs.; a\o. 1 l"ur.o% per b Mbm
£3 138, ; A. Plowman, 47 = Jnme-. 'm?.
108, IL. W. fmhu, 2CKP, Sa. 0 Capl. r. -y xon, Lo :
L. All Morley and District . and T.S. {m
g1 HArnfeld, GILX 155, 6d. 5. It. Brudey, w.m 0s. ; Eun
J, Forbes, EIsN/ sli

w £5 20 ¢ " Miss :
2s. 6d.; H. Draper, 6860, Iuh.
6BW,' €1 7s'; R. H. Lllnpmnn' 4580, 45, Ilr.l btalf P.W.T.O.,
Duvnnnurt r ON4FT, M. Higham, 3172 - K.
Hllis (wife o susxw:,u 7a. 6. District 7 p.arézm* £1 m.,
L. Parnell, GSPP, 5s. Total recelved to date, £1080 1s, 9d.
Total Expendllm to date, £492 19s. 4d. Balance ln
at 38th February 1944, £587 2s. 5.
DESPATCHES.—As invoices have not yet been received from
the Army and Nav: ¥ Stores ftifdnnpulﬁl:ﬂ made during November,
mber, January and February, the Balance in Hand figure is
inflated by approximately £130,

Changes of Address

Members who change their permanent address are asked to
note that at least one month must l'hLIt‘ before the change ean
become effective for BULLETIN despateh purposes.

The Society cannot, under existing conditions, send the
BULLETIN direct to a Service address. Members on Active S8erviee
should arrange for re-direetion from their home address. Provided
re-direction is effected promptly, no additional postage is required.

Technical Publications

The attention of members & direeted to the faet that no
facilities exist at Headquarters for obtaining technical publica
tions other than the AR, L. and Radio Handbooks listed below.
Conglderable inconvenience is caused by members who send
cheques  and tal orders for other publishers’ books when
i‘nrtﬁ:ﬂng either their subseription or an order for American
L

American Publications

The Society is in a position to accept orders for the following
publications which are ordered Individually from Ameriea @
i (fu"li"' (Official monthly qrhllutinnol’le American

io Relay League). By subscription, per annum 178, 6d.
" The Radio Amateur's Hnndluwk"(!a R.R.L.) 105 6d.
* The Radio Amateur’s Handbook *——Special Del‘em
Edition (A.R-R.L.) = . Ba &d.
"'I'he Antenna Handbook ™ (A.R. R.l.) .o 45 0d.
* A Course in Radio Fundamentals ** (A.R.R.L.) . 82 Gd.
- Bullo " (Published by Radio Magazines Inc. New
York). By subaeriul.lou r anmum 21s. 0.
“ The 0 Handbook ** l,r tors and Eu.:ineun Los
M' les) . . 12s. 0d.

ers tmust be accompanied by a mmitmllce mﬂ.de payable to

ths Sc-clew and rates and prices are subject to a.ltm-nr.lun ‘without
R;uv ous notice. Delivery can bo expected in about 12 weeks
m date of order. Service Addresses lul:sl. not be used. Single

coples of text books only may be orde

. The Amateur Radio Handbook
The tcutearrlnt.lng (22,600 coples) of the Soclety's Handbook
s now on price 4s. post free. Cloth bound eoples are also
avallable, price 6s. 6d. Headquarters will be pleased to allow
trade terms on orders for 12 or more coples.

Cash Sales Department
The following items are now in nnckh:t; Hudqunten —_—

Members® No per (new st_ﬂn}. 100 s 33, 6
Car Plaque of Emblem .. . bl .s  Ba 6d.
Rubber Stamp of Emblem @ .. 3a. 0d.

yeles to Meters Conversion Booklet .. 1s. &d.

All the above items will be sent post free to any address in Great

llﬂtaln an rmel t of ﬁ.nc:w Orders for Eire are despatehed
P au el

Headquarters Address

Last month more than 500 letters, deallng wlth Society
business, were delivel to the General Scereta private
nildress. This, In spite of frequent requests for all offie n] ll. X G B.
COFTES) ndence to be sent to Now uskin House, 28/30 Little
Roussell Street, London, W.0.1.

Thosa who act as sponsors to applicants for membership are
kindly re?‘emed to record the above address on the application
form, if latter bears the temporary war-time address of the
Soclety, viz. 16 Ashridge Gardens, Palmers Green, London, N.12.

When communicating with Headquarters the Society’s name
must always ace the address. Fmbarrassment and delays are

cansed nse letters intended for the Soclety are opened
by one of the other firms operating from New Ruskin House.
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EDITORIAL—(continued from page 129)

more, more, more (Fuides—no paper rationing then !

How weary we were, but how we loved it ! And so
to Convention itself, with the Conversazione, the
conducted tours, the business meeting, with the
perennial debate on 7 Me /s. "phone and the desirability
of retaining or scrapping District Notes.

Finally the Dinner and the Draw. The station visits
next day and so back to the shack with new ideas for
the coming months.

There then is a rough guide to the ** high-lights ™" of
the British Amatenr's year as he knew it up to 1939.
We have not mentioned the many foreign-sponsored
contests—all of which drew their quota of British
parnmpantm—-nnd the many local field days, contests
and competitions. We have, howev ar, tried to show that
we managed to combine our more serious work with
that modicum of sportsmanship, fun and adventure
which makes life worth living,. We hope too that we
have been able to show that this lighter side of our
activities made its not inconsiderable contribution
towards that ingenuity, resource and initiative which
characterises the radio amateur and which has served
the country so well in its time of need.

All this and much more is summed up in that phrase
for which no alternative has yvet been invented, ** The
Ham Spirit.”” Long may it live and spread amongst
us—0Old Timers aml New \iembem alike.  A.O.M.

MEASUREMENTS IN RADIO EXPERIMENTAL WORK

—{continued from page 134}

special cases in which the problem may be simplified
to one of straightforward dimensional measurement.
For example, the effective height of an earthed
vertical aerial, very short compared with the wave-
length, may be taken as one-half of its actual hmght
or ]ength for a half-wavelength dipole, the value is
1fm times the wavelength ; in each case it is assumed
that the nerial is parallel to the electric force in the
field being measured. In many cases it is convenient
to use a tuned loop aerial, for which the effective
area < turns

wavelength.

The technique of field strength measurement at
wavelengths below 10 metres (frequencies above
30 Me/s.) has been developed to a considerable extent
at the National Physical Laboratory during the past
five years or so, and reference may be made to a group
of papers on this subject puhl:s‘ned elsewhere.'* The
appllmtwn of some of this work is dealt with in the
following section.

In concluding the present section, it may be stated
that the accuracy with which field strengths may be
measured at high frequencies, as judged by tho
limited amount of quantitative data awvailable, is
estimated to be of the order of 10 per cent. This is to
be contrasted with the accuracy of one part in ten
million for frequency measurement described at the
beginning of the present section. (To be continued.)

height is equal to 27 times

103.‘-1 Hallierafter Sky Buddy, £10.  A.C. mains, Radiomart
Osecilloscope, Hivac tube, £9 10s. Ferranti 3} in. M.C. meter
O-5maA, £2 10s. Aluminjum arwonlﬂgenhinct-‘slhl, » fin. >« 9in.,
£1.—Box 307, Pargs, 121 Kingsway, London, W.C.2.
DO¥. 16 mid 500v wkg Electrolyties, exchange for gram
eabinet or 10 in. 1,000 ohm speaker. Write.—12 Clares Lane,
Oakengates, Wellington, shropshire,
lnl] KC/s erystal, Trinmph model 420 wvalve tester, two-inch
Dumont Oseillogscope, as new. Offers. Wanted : First-class
recording head and tracking gear, also ribbon microphone.—
BTACEY, ** Noreth ** 5t. Michael's Avenue, Yeovil, Somerset.

PATENTS AND TRADE MARKS
KING'B Patent Agency Ltd. (B.T. King, GETAL Mem, R.8.G.B.,

Reg. Pat. Agent), 146a Queen Victoria Street, London, E.C.4,
Handbook and Advice on Patents and Trade Marks free. e
City 6161. 50 years' refs.
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EXCHANGE & MART=ADVERTISEMENT RATES
MEMBERS" ivate advertisements 2d. per word,
minimum 3s. DE advertisements 4d. per word,
um 6s8. Box Numbers : 6 words, plu .‘w. TE:RM.S=
cuh with order. All copy and payments t direct
to Advertisement Managers, Parrs Advmlniuﬂ l.ld. 121
Kingsway, London, W.C.J, br the 30th of the month for
following month's iss
Advertisers and buyers are reminded that under Defence Regu-

Lations 1939, Statutory Rules and Orders lﬁi{i, .\'umbar 1689
a permit (1 09 @) must be oltained bsforc

or purchase
eertain electrieal and wireless a um 4n‘.:m£ariy o0t
valves and apparatus as are appli u transmission.

LL KINDS OF PRINT.—Send your enquiries to GEMN,
Castlemount, Worksop.
Al.[. l'ullt.n\.\.llua,r new—perfeet.—Mallory VP551, v Vibrapack,
Specinl HRO Vibrapack (6v), £10. Rnuuy converter
(l2\r'! 500v 100 m/a output, €12, MeElroy Inucla?mlkcr practice
oscillator (minus one tube), €5, Weston 301 flush meters 0-20,
0-200 m/a, £3 Ws. each, 0=16, (=500 ILC. moving-coil voltmeters
flush, £4 cach. MeElroy heavy * Bug" Key (unused), 75s.,
rfeet,  Numerons real guality [tems: Valves, rhr:kes, trans-
ormers, condensers, relays, colls, resistors, hmdp nes, clinssis,
cabinets, rack panels ; much unused beautiful stuff, pnesltiveh i
junk. State wants.  Stamps please.—Box 314, PARrs, 121
Kingsway, London, W.C.2.
ULLETINS for sale.— ctober, 1035, to January, 1044, 04
numbers,—O0fMers to GGVG, 13 Alder lhml Glasgow, 5.3,
ma HALE —Meters, two only 0-1 m/a—L. W. MANT,
Inst. B.E., 28 Welbourne Road, Broadgreen, Llwrpuol 16,
HA'RIJWUI]I) phobo frames, double uhw Posteard size Ha. Gd.
Others made to your own requirements.  Prices moderate.

Inquiries  invited. —CoRBETT Forp, ZDWW, John Street,
Thinoon, Areyll.
ONOMARK servico.—Permanent London address, Letters

redireeted.  Confidential.  5s. I u Royal patronage. Key
tag 9d.—Write BM/MONOTA, W
C’AL E.—A.C0, 3.W. Converter, lzl 80 metres, alzo motor
generbor, iu[lut. 100 NG, output  230v A.C.—0Offers,

hl.m kburn, 40 Netherburn Road, Sunder

JALE.— xeellent 2-valve shorf-wave h;:l-iwr with valves and
coils, 6’ —Box ‘iil*’ Parns, 121 Kingsway, London, W.C.2

Sr\LE —H.Jr]ca plek-ugpy, rtqnira'\a rubbers, ‘15:5 D:Jllhll‘: npﬁhg
gramophone motor, 10, Single Hprhlu' 54,  Three ancient
Cosmuos 6§ vall trimlm. never us.t-{l 108, threc—BRBox 304, PARRS,
121 Kingsway, London, W.(
C’ALI'.—-hT“ 33, NG5, l\.[‘“’ﬂs DHGE, KTé3, US0, £3, unused.
Prefer arrange swap O=1 to (l-mll-\ 2-2% in. movement.—
CLARK, 27 Peml i Road, E. '-'-lnll'm'.,\‘, Burrey.
SsLI-}.—Tuylnru er 425, 0=1 bmA (4} In. squarc), unused,
makers earton. Rothermel brush erystal pick-up.—Oiffers,
REED, 15 ]J-a Tanid Road, Southport, Lanes.
ALF.—2v “" Strpe rhet, QST February, 1941, plus diode NL
ienle, AC/DC mains, one set eoils, requires 8K8 nmi
rect. gwaml purta in eabinet with 4 in. PM spenker. Baby Universal
Avo, no seale. Offers. Wireless Workd quality 1mrlliﬂl.-r Tequires.
one PX4 and rect, and rewiring, best offer over £6. Wanted :
Slide rules P.LC. Faber, ete., all Iilll")i, will buy or exchange fur
parts—3.M. dials, ete.  State wants,—38.A.E, to F. J. FORBES,
78 West 1ill, East Grinstead, Sussex.,
%PE[ TAL U ‘plonial model I'..(Iﬂy'.arum: 4-valve Battery Receiver,
enst aluminium 3-section ease, 123-2,000 metres, cost £24
pre=war, £20. Majestic model 160, G-valve “m"t)lﬂﬂ“ltlmﬂ!lu
complete all valves, 12 in. auditorium speaker, £20. pecial
dvalve T.R.F. receiver (by N. E. Read, G6US) Hlvn.r ww
valves, in super portable cabinet, 1-7 to 25 Me/s, £15. Majestic
“ Colotura ™" 12 in. auditorium speaker, £7 103, E.D.C. rotary
econverter, input 220/250 D.CL, output 230v 50ey, 3 KVA, barely
used, £35.—Box 503, PARRS, 121 Kingsway, London, W.C.2.
%PH!\G clean.—One each K8, 7, 6U7, AC/TP, AI'.."H[.DIJ
all new, 3. 6d. each, Two R, ©.A.' 855, one each !i.:-l 958, 308,
each. Three 000015 variable ceramie insulation, 3s. each. Twn
8 -+ 8 electrolytics -ms working, 8s. each.—Box 319, PARKS,
121 Kingsway, Lomdon, W.C.2.
I-]]u.h\'l‘l LY required.—AC/DC radio reeeiver (for 240v D.C.)
output 23 watts or over.—Offers to 1lla Welwyn Close,
Intake, Sheffield.
ANTED.—Avolaptor valve tester for 4, 5, and 7 pins.—
Binn, 70 High Street, Hadley, Wellington Salop.
\, TANTED.—Coils for National short-wave 3-valve recever,
but not band spread amateur coils.  Particularly required,
coils Nos. 18, 19, 20,—LAVIN, 0ld House, Sonning, Reading
WA'\TED—[.{I(IWMHG colls BB, 68, 6Y, 61, Dial cat 1007
or 1099, knobs eat 1080 or 1086, coil holder eat 060.—
WHITEHOUSE, 12 Abbey View Road, St. Albans.
ANTED.—Eddystone type 1044 cabinet, also type 1070
dual-speed dial, or similar—THoMsox, 37 Lansdale Road,
Teterhead, Aberdeen, i
‘»VAN'[‘EIJ.—}HII;M Hallicrafters SX.32, 8X.23 or National
H.R.0, with matched a]l):-uker. in gomd condition.  State
rice.—HRox 311, Parks, 121 Kingsway, London, W.C.2.
TANTED.—Transformers 500-0-500 250 m/a, 400-0-400
200 m /a. §3v 3-6amp. 1,000-0=-1000 500 m/a. 2:5v 10amp.
v 10 amp. Thordarson driver T84, 159, also SBhure erystal mike,
—WiLtiams, 101 Bush Strect, Pembroke Dock, Wales.

(Cortinued at bottom of previons colwin.)
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Calling " C* for Charlie
Calling ""C"" for Charlie
Calling "C*™ for Charlie

Are you receiving me !

O.K. "S" for Sugar.
Receiving you perfectly.

Can read you like a book, thanks to
the way | have improved through
studying the

CANDLER SYSTEM OF
MORSE CODE TRAINING
whenever | have had a little time to spare. | rook
it up because several of my friends in the Services,
who are now highly efficient W/'T Operators, advised
me to train the way they did.

IRNEFUTARLE EVIDENCE
of the soundness of Candler training is given in the
** 24 extracts from students’ letters ** sent to all who
write for the
CANDLER " BOOK OF FACTS™

which gives full details of the Courses for Beginners
and for Operators who wish to improve their
speeds and technique.

Write to :—

THE CANDLER SYSTEM CO.
(Room 55), 121 Kingsway, London, W.C2
Candler System Co.. Denver, Colorado, U.S.A {344)

iii

Quartz
Crystals

tor Frequency Sub-standards
TYPE B 100

A longitudinal mode 100 kcs. crystal, ground to
within 25 cycles of the nominal frequency and
supplied mounted in a fixed air gap mount, of the
plug-in type. Temperature cient 5 parts In
108 per degree Centigrade change.

PRICE, including mount £2 : § : 0

TYPE AT/1,000

For frequency standards operating at [,000 kes,
the AT/1,000 Is recommended. The grinding and
calibration accuracy is 0.01°%,, and the temperature
co-efficient is approximately 5 cycles at the funda-
mental frequency per degree Centigrade change.
Supplied mounted in a fixed air gap mount, | ] in, In
diameter, standard § in. pin spacing.

PRICE £3 : 13 : O

We shall be pleosed to quote for all types of erystals
for commerciel use between the limits of 25 and 8,
kilocycles.

Supplies available against Priority Orders only.

THE QUARTZ CRYSTAL CO., LTD.

63 & 71, Kingston Rd., NEW MALDEN, Surrey
Telephone : Malden 0334

Contractors to the B.B.C., Admiralty, R.A.F,, Crown
Agents for the Colonies, ete., etc.

!

g o @
VALVEHOLDER

Wanufactared wader * Amphenod  Lioenee,
The name “‘Celestion” is a
guarantee of quality and

service,
List of British and

American types will
be sent on request.

m THAMES, SURREY.
: Kigston 363678 -

: (Supplied against Priarity Orders only.) -

Bargains by Eleetradix

POWER TRANSFORMERS. Only a few left.

100 watts G.P, Co., 50 cycles, 230 volts to 22 volts, 3-4 amps, 40, =
150 watt Foster, 400 cycles, 230 volts to |5 volts C.T., 10 amps, £3.
250 watt Foster, 50 cycles, |10 volts to 10,000 volts, 25 m/a, £4.
500 watt Foster, 440 volts, 50 cycles to 110 volts, 5 amps, £4 15y
IkW Powguip, 250 volts, 50 cyeles to 50 voles, 20 amps, £9.

I} kW Zenith, 100 volts, 50 cycles to 6,000 voles, 25 m a, £8.

2 k'W Foster, 200,230 volts, 50 cycles to 4,000 volts, £9 10s.

3 kW Metvick, 400 volts. 50 cycles to 600 voles, oil, £F 10s.

4.3 kW Foster, 400 volts, 50 cycles to 60 voles ta 72 amps, LI

TRANSFORMER PARTS. We ofer a few shrouded carcases
ready for rewinding. 250 watt size, 27 /6. First-class make, If you
can cut your own lams out of 6 in, Stalley sheet, we can supply
in 38 in. lengths at 13 each.

WE CAM SUPPLY 100 ohm and 10,000 ahm YWheatstone
Bridges, G.P.O. dial switch rheostats 4,000 ohm and 8,000 ohms,
Sullivan and Tinsley Mirrer Galvos, Meggers Avos, Siemens high
speed Relays, 10,000 ohm Raycrafe Relays. Incomplete ex-Gov't.
Wheatstone Bridges less coils, 45 /=, G.P.O. vertical Galvos, 35/=.

RECORDING OF MORSE SIGMNALS. Ex.GP.O. Morse
Inkers, record on paper tape, clockwork drive, fine workmanship:
Siemens make in firstclass order, £11 10s. Special field H.Q.
Morse Inker, Key and indicator, £15.

RHEOSTAT Panel one-hole ETNA 0 to | ohm 3 amps with pilot
bulb, 3/=. Pilin circular lab, mahog. base, glass front, 50 ohms,
2 amps, 35/-. Sliders, protected mains type, | amp, 750 ohms, 17/6.

MOTORS — DYNAMOS — ROTARIES
SWITCHBOARDS — CHARGERS, ETC.

Visit our Showrooms and inspect large and varied range of bargains
in Radic—Electrical—Mechanical and Scientific Apparatus,

ELECTRADIX RADIOS

214 Queenstown Road, Battersea, London, 8. W.8
(Close to Queen's Road Station, 5.Rly.) Telebhone: Macoulay 2159.
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the amateur is still in radio

No other industry has had the benefit of such an eager and
proficient group of supporters as cthe radio amateur.

By his own experimentations and inventions, and be-
cawse of the excreme demands he made upon radio equip-
ment, the radio amateur has been the driving force behind
many of the major developments in radio. Out of the am-
ateur testing grounds have come advanced rvechniques and
vastly superior equipment of which Eimac valves are an
outstanding example.

Eimac valves created and developed with the help of
radio amartcurs, posscss superior performance character-
istics and grear stamina, They will stand momentary over-
loads of as much as 600% and chey
are unconditionally guaranteed
against premature failure due to
gas released ingernally, These are
good reasons why Eimac valves are
first choice among |I_‘.'II'JII‘IF clectronic

Follaw the leaders 1o

.

L“'“'

engineers throughout the world. ¥ L

E“&l-Mccu"ﬂugh; I“c-; 50!1 BI'I.II‘IO, culiforniu Plann lacated of San Bruno, Calilormia and Salt Loke City, Utak

Tue Expari Ageats: Frazar & Hamen, 300 Clay Street. Saw Framonco, California, U, 5. A.

Privied in Grest Britain for the I8¢ Bapeo S0CiKT: 08 (IMEAT dniTaX, New Womking Howse, Litibe Russell Strool, |.DH.1I:L||’!., L
by Sir Joscph Caustol & Suts, L, 72 Fleel Street, Lomlun, E.CA.
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